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[Translated into Hindi from ‘“Nobel Prize winners in
Chemistry by Eduard Farber” Henery Schuman,
New York]
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TR

wrraT AR favery ¥ gt & ara-are fawr g e 7 afuwafas
ST FIATHT @I & | AT SART-3ATIT IR, AT gE-qqfg ax 07 gk
AT fadd 9 IEHT TG AT 98 @I & | 4 aarsay § wifay,
Tt arfe 7 gu age snfassrdl § gaR @A-ae & aae), faar,
sragrdd, ATl arfe 7 wiiae1d afiads s fRa &1 g srfaserd 3K
AT #Y FIHT AT AATET §, ST &Y Qe 0F IJeATEATF A 2

Tq IEqF | 99 faear w@raAst ¥ afaswrd w1 gfaa av § g
T 208 ¥ Yo ¥ 1 AT q Aas g fasr a1 1 g faw-
el & ANE-F af ey F qUI-arT 379 A% &, SAwy faer A} ST
afefeafaat &1 W aora § forad awear Y N maT T 7 S gEar
faet | ga% stfvfora T S #faal a< faam-omq ax TeaTe A&
sraraTt &1 Y fadra fopay wan § faad faraam-a fe /@ Swe sfaa gaaisT
& aF R frad da F st qarfap od fagr i< frraard ofr 90 &9
T srmfaa gy a5 |

gE&F F ATARF 17X gformEm fe=y § amfas fawadi o< awt &
e foat W &1 W gTr afad FHSITR AT OB TEIE g9 T8
TETIT FTTH § 1 A F WAl FY AT HQ G AT TAEAA qL& AR
GRS AT F7 & AT oo & 1 v , fawdy & qraw! Ay danfors sy
T § Y qgee gErEar AR

stgaTT g
gfea, fewt afafa






Wit

. At arsEY F ATTE F T &Y T S ATTRS A4S F TG AN
F1 Fatfraq w37 ¥ foy T9s wfgs@ (Nobel Foundation) w1
FEATFAGATE | T § FFL {40 TF Y3 WHAR! 31 IR {7
TAT 31 14K, 29, RY, 33, ¥o, ¥{ X ¥3 & aqt 1 SITF FAT
a9 7 TGEA F FA07 AEfAAl F HqTTT THE T IEHR T F
% foueafy yearfag f6a ARTT o0 WE | 789 3@ TG 300 aAfFT
B 9 ; AT BTAT ¥o B & | faA1T F1 WA@ SIS AHTHT 98 Qo
AT A § AR AT vo AfFaal 7 & TEFR-faaarsi FI T &1 108
q IR ¥ {,Coo0 STHR FT AT AT, g 140 T a8 39w 39,900 IMAT
FT & @0 | qaft gIerT< 7 97 qa et Teg fre mr @, qanfy g7 aof
7 gawr qgar @ yfafg ag o @ 99 qwifasi & F19 7 7% anefy
FWT IGIT FIA & R FZA & {5 Sqq WA F I A 3fg g & ar sud
IH! Nrearegd fasar 8; 399 faara o wraar #Y swfa gy 2 6 g9
TFIT ST AN9s F1 Aifos a7 fag gar g |

qRERTR & TAF N |, T1a@ JLEHT ] AT TR T 2T FY AT
# Ao F1 wge-aY <3 It § R Anfge, Wit uE faam & 33 7gm
sfaat &Y IR STHT SATA ATHIT g1 JTQAT & 1 TAT(T S 74 7 77
ST & qHAT § | Aaw EHR & fawar iz 7T F14 ‘Juars sar
arfeen’ & factaret 1+ sar reraz Jor fad o §, gafeu 9 ad
g, =0 g A 7 37 feafa 7 ga w<q w1 frew frar 1 snow sitoy
ud adrfaam (i), wifast $i wWEa—aa &9 9r0 § Tae
REFTE-HIA FTA T4 ST AGAT F faaT0r Y FTHI FTF A7 A0
FAEY | Y AT F IR FF 39 A F FafrEa w9 a9an
ag TEqF ST FeTeT 7 aferm |



-l -

staa-afor 3 srdeml § 44 g7 faaara) 37 faen oF 9 F $10-
SHTTHT Fo7 & arfafia s Wt §8 3 #7 srres fran &1 Swnfa st
A g7 RN ST w1 g o) =t axg awe 99 §, afX &F 18
ATH &) f st 1 o fawa § ofr vy e g€ o) oA foeet af-
Feafrat % aromorar steq #7 1 g Parcvamadt Y sftaeft-amett st frt-
At HY e sl 0 F Qe G &, FifE refr fastar ag Y
T TH § FF oy 2 fir i< § (SR, geTe 9X weT Frafen
ForT & afes wfaa ), fireg & Aot el AR g W afaw
fafeaa &0 & 7 qar oy

JTEHT-FAAAT F FTH BT F0T GIETCOTAAT GLEHT-TR & oy (67
T IR AT Y Foar T &1 B, S ot ey el & s #
/T QT AT AT 37 F7 577 ot &, Forardd st afors oo ey
Tg | ATHTROT &9 A AT § T4 A0 H qe5qf7 F1 5 avi fowar )
srgt 9% grerTe-fasarsit & s sifes & 14 §, 78t S $B syrean
F AT 1 faari s & arive feam & fog fags seamal
FT WY STE-STTE X gareT & fagm mar @1

TR AN F AT FT A0 (GG A TG I ITF THE F) JA1-
FfFTmT ] | gg T F-F aga aeTEY awar § 3R et Tt
=TT &7 TR a9 "war & oAt ag fafise o ) awar &, e
et saTagTiis aHeaT #7189 &Y AT &Y | AT ST A JIEHTR a7 faar
STAT @ T T & 3 faqaY 73 SHT THT QAT E | I ATS IHATHF
STE ®1 31F fag 7 & fou 47 faet #1W7 agr-wrgre< aurw Jg) fFan
2; ga¥ faar e ot o= s &1 Frarfor g @i 3

T THIX 59 I # AT ared) 1 @ qqrafas e (K
AR STYE I S TS T AT FT AFST & | TS FaeAT ag T FHT
S 39T TF TOAANH 9T 38 T & 79 F1 At v s, w@itw
SoH $B IR X faadi ax feg ma §, Foreay womw 7 wfifeq
ST AT & | STAT & GFE QT FGHT T@F | (9 FTAT FT TG AT
qET §; THHT TATAT QY FI5T &, FAAfH TIHT SOraw ¥ raw T grar
T, FSAERe, faefam o @ ARTFE Y § 1 ST-9 Fwaw
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1T g fox gyfa fea & offad ¥ ¥aw a1 o090, FA-TY STIW FY
w&T 7 afg Gt sy, syag s ARy § f6 wemafas e a se
g w17 AT ? 3R AT (9T F14 5w TFR O FW § | FAfT 3w
IETF | 99 £ AGH (q910 FT & qAEw g #R 399 Nad) aardr F
TS A AT QU FAGE M A 8, qAify gaH faee aweansl
SIUTTEAF q0IA & qT5HT Y oqw weq *y fafg 7 agaar faei

aifimred, Yo o TIAE T
agd, ¢]4R
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280
SAHaE FAANFA 4T giw ( Jacobus Henricus Vant Hoff)
(geur-2eee)
“«Tramafr FET-Tiaet g @ I & frawt & anfasr & feg !

Sraq-afer #7 sq3ar

SHRET 4T Zi® FT 7 0 IEA <R FT TFATSA | AT 4T
wafy srad @ 9gq &1 faga far, qarfa smoay <f9 g6 faoa a&
Hfra 7 €Y, i, Ffaar A hug-fagm 7+ st faaw = o
ATYH AATT FT ATFH STHE, FAS A AT AT ITHT qAIRA {C0¥ §F
FZIT A S | T T H ATIA TS qHF T4 A faaran | gt sfag wEaw
FFo (Kckule) ¥ smasr agr afms gam) afww 7 a@es a9 ¥
TR 7 AFY qArfAn faareaTr @y g a1 gdF ¥ AT F AR
AT 22 955 # gfeawt fodt fomet Aas a1 “Serg (F13 space) R
HITES F TIIT AHTAT Al & faea #1979 0 Seq wafaa F1&-
frw AYfrFi & gwm-gora (optical rotation) wd wamfts dweA
(chemical constitution) & geaee 9T fa=amx1” Tq “Seaqra’’ &1 A9
saTfAdia gt (geometric symbols) gRT qwATEH F TE FA
F gEm faard ¥ s fear ar iR g9 fa=ml @1 30 & 9q-
FATF FAT T F far § graea e frar a1 Jo faadi-
[T (I q7) 7 9¢ g% & fagia S 9a FHR-J0T FI §, T 4T
AT AT F AGIFAT ATHREA F FTO FQA & Y Seargqas IfeeaT |
T 9T graee fazafaared 7 9@A & a9 93 # faqfva 57 F
fou st snwfaa faam



R W) |§ Aas JEER-fasar

#fiw aut (2C99-2¢R%) A 9 GGl F warfaq F& oo fawr
FAAATH( | AT Fo1 & Wifaw ud TamfHs fmrd 7 g9 i frar
@EHIN (Osmosis) & aaeafa-fasm wd fefaiesh & fram o
NS § 72T F VIS 0 § WY A9 g7 erfaa frar ) g F
¥ fou 9% ¢ 7 AR Taw R fAar | ag ee gew-faar s1
947 AT 97 |

T IT F FEATIT FIT § IFFL, 1¢RE § 92 Zi® 7 T7 F faqm-
AFTEHT § AT far | agt smad €erd &2 (Stassfurt) Fr @i
# faod at> Saul 9T AT A THET | q8 @ Nerfaay squi w7
TIY FET AT GY | TT ST T @G T FAWT T 47 |

saq faamdff-sas 7 §2 g gawy #7 eferr fagial @ «ifas &=
@A | FEA AT TS Tfa F g7 A1 Al | a9 wrfaa
HTAT @ |

qREFT-ATT w714 &7 faaao’

‘e WA WEA T 9 T AT av FIF BT 98 I@TFETE
IAFT geaeq FRET T STH<or & srfaser ar adeer #Y R A
fafe & smfasFr & adi @1 Wifas wma s srdfraan fawra o a3
fargial & TATaT & go & SN fasm & EqUr ST A A9G IAN § AL
wfasa § @@ & a2 WET & faF1a F agrs g i

“arafrs Wifes @ 1 Aia gEqar Q fagidt 9 st §—
srarmer g SeAr-rfadt ( Thermodynamics) & faawt &1 fasqrzy
FETTTEY F faaw &1 faeqre 38 IFR g7 8—-UF f gu gard &1 W@rHaw
T, AT | 19 g1 & TAGL AT &, T 136 a7 AT AT AT 3H7S
A &7 9fAmr (quantity) aUET g1 Ay s fo@rg [T g e
Y garal & Y NS1 & U & Al 7 garw affeafaai 7 sroredi Ay dear
AT Y & T afs SAHT qTw SR ST TF & A SAFT TATHY I19 Y

2. Jo THo F2 &iF @1 g&F “Physical Chemistry in the Service of
the Sciences” & | ( Rrwt; frsr fafyaeg 99, 12031 )0 § 2@
S, 120t & it Freaferer & GR a¥ Wit &



SRlad gAawq &2 giw, 2308 3

TF T EIAT & | Fa® 3T &Y AT, THT T AW AT Il & a1 Fq a1
Y T T Y Wi AT F oA FY o AFAY )

“qg fran wifes ud farga QAT w0 9 faoge aandgar (strict
accuracy) T 171 %A1 g, Safs qaar (dilution) wFmwr sifws @),
AT F3% IF TATAT A o9 7F AIGRA A TZAT S0 AFaAT | qF ¥
S AT 9T Fa faeadl #1 3 arHsdg a9 & aUagar g, (srafg
THH Q AHSS 19 9T AR fawadl § ST gqrw e (N/1o9T)*
%9 fraw 1 safqwa (deviation ) F&f & axrex gar &1

“ag fagra, faas fasga 1 fagia wgromar &, & fou gaar sy
21 FER T 9 IS F STANfr § 499 7§ FT AR
FAt #1 wfqarfzar A FE-Fwtagy fagia #1 agafas =i F &9
FIT F ST

“gg fFar (operation) ¥ IFAA T (reversible cycles) #
SRET ST AFAT § AT THHT STAW aforq F w1 (functions ) d #ifas
gata faar<i & Tt & grar g, w4 fF firsw, wis T 73w agea
forar & 1 3T fazara § fa <o & fou gawr ager =, fSaq sarqig
% FTHH AW 3, (9T &7 ¥ SUERN § | Sfqa &9 7 oF 9% § 7 99
afcaat 1 ST (series) &t & foma #ifos zam 9 fox o= san
ST & | SIETAT—TSH FT aTST | L@, A7 T 51 7 9fada o<
fersm #Ta% 7 afaaT)”

fagia X sqagR 93 ™=

32 gi% & #19 § UF TAET F S qITEN F7 o7 grav g, forad gy
gmEfas TrEt Y G9GT, 59 0F T, F IA0TE AT B GHAT BY AT
Y Y oY) s sfafFar (reaction) ¥ amw #, vwwfad dgar
(affmity) ®t ok wEm@lts aftaaa & aw w1 afra @ agEar ¥
faeTar 1

wforg =7 7 fagia 9@ & Jmar & A ST SuawW graEifas &

2. g foaw & s fomx o feasite (Solute) & AR geli® WK &1 I&aT
£)a7 —IT O, 8. & W WUES AhEe 55 BT ¥ |



¥ @A § A geeL-faAan

St 2, faeg @ S 9| Tarafas gt & arafagar AT o9 srage
& fou streat wofte &1 A AR QAT | TaTafaw afadw FT Qi s
QR 9%, forad fou 42 1% 7 9 A1 F17 T IHTT F7 TH 1< SIT-
gt e 4, §= g% & rrast faardl F710F 9 &7 & 1| Ay wA-wifa
AR At & srear qan, fad f afvra & faat &1 faemean ava gar g,
AT & § SATEIH A\ 1Y AT, IATT ATIA SqF s ifeaa wAmat
FATATAT | TTO7, g1 A Frasarmit & qior & gae 1) smad erfaa famam
gfed aeraf g1 e & Fagmiw # Ifg < fents 7 F#4 A ToE@T A
ST GHAT B | TIT ST S FT g3@9 9T Tarafaw gfafwarsi 7 o afc-
O gIaT 8, IAFT 98> § &) J|r o awar § | dged (equilibrium)
Teg N AT 9% sragat & faafaa v s o arey affeafaqt 7
WS FT TF TA06 & | T HT IF TR AW F AR § 598 g7
grar 2 f fafaree zfesa w0t 1 mife & few eq @ar s Trfeg ) 9
TFTL AT fagia Y Sufirar eacs Y Sy 8 | 92 gi% 7 ST sq191 TH
QUi Y sifaw aut § ST fes Sav 9T AT w1 F etz



{8y
ufas femz (Emil Fischer)
(2enz-2828)
Yol & wREl SR gm & w@we & ey

Siaa-afcx &1 G

ufae fRRT AU FeTT F Ga9aH g a1 & fseafaaa ¥ 3¢5 §
TS T AT 999 a1 & TF w5 30T 939 §T AML A girufeq gy
g F, AT AT WfEY oF i aeT w35 A A | S (3
#t farTaat) F FIL, AT <9 F €EX qF A(A (aa(aaey § g2 1
FIGF | Tgl T TFTE FY AT § FHIEE AT T AT ¥ T, T2
ATAF AT TATAT | Qe et F1F ST0L,@iAs-2rme 7 a1 a19 S wifar
H USKE 732 9 |

HTIRT SHETHY SUTTT Q<o¥ 7 fAeY | g% ¢ &7 a1F 197 UF AT
Frafaa AfrF g sF sfae o gFTREa 571 ag AT
wiqer § ATl 9T M- & fou agr Svanh fag gar 1 smad s
1 RFATES SN @I RSN UF AT s i A o foas
Y ATZZ IS TTATI] OF GHL § T3 g & AT AT 7 Q¥ gE3 10T TEAT F |
77 AT q U TS G F T 9 {6A5% gHg AT FAG H
qT TH G 9@ Z2T frar smar § a1 S¥ fhAae-ang a9 § |
A9 [ Gt i (6Tee gressiiv QT a@usi—d @ (F1eT-
TH) T FH-THA (FFIT ) § GERT ST g AT TF THR THAAT ¥
I gU a7 Aifrs a¥oar § g7 o6 A azae 91 A g |

wfrE F Loy § T F G LT ATH ATAT AT FTH FW R
LLCR T TSI §, IqF 3 a9 9% qF TG 7 1 ATARRAT <]



% T@aR | Naw gEeR-faga

aF Fiom | STIFT TNT-FTF a7 &I | F1T ) ©IGT T57 JrEqAT ¥
AT Y I oY, foreg srorenfara afvorm st 9 3 9@ 4, 98t 9F 9w
FH FW 4 | 7 IARTE Fo1 FTam9T T o7 (Uric Acid) &
vy & fog aeeargas® STaT fmar | gfes s ol & 91 7 graTor
Y ¥ IHT IAT § SR AT H S THR F 1T RN HT FTT GIam g |
gfew orFe § IR AEeT F1 fagw & off; fRaR  I1oR & Ag-w1 #7
faeame frar st QaT #3A 7 smud FWT (caffein ) s fravda
( theobromine ) &t wramfas =T ( structure ) @ e fawat o
7 92T S €9 Y TF 0N 927 & fageq § fraet A smad Q9 (purine)
@ 58S 99 7 g 3% 3% (@ FfFH-purum uricum) g1

TH AT FT AT <’ | S | 9 [T AGRT F1 Ro A
THA AR FOF 9T a0 F oy Nqe EFR 7o, a9 TF 9 N
F AT ¥ FAGG T & foT F17 ST FXIF 4 | G, A9 9T AT7
F QI AweAfad wS graeEr i F AW ¥, faxowwr #r adw
uF st s fafaat 1 fawra fram | g9 sowy fafis 3 & s@s
faenfaat stz agatiat & st agmar fad | o9 8 NEW 93t & 9%
HTAFT T qIT ST T A1 STHT TAHIF TIAT Tqe2 g T, aF fafema
TIST F AT SAHT GISTOT ATTH GAT | TH THTL T NEF-T9 919
¥ 393 o 1 WA FFR & Pl w7 (steps) F frmbor v |
AT §R0% § UH WINT § Y7 FT FT H&IT TEIT AT | T AT &7
U TFT-AGTHT FHAT AT AT F1 AT {5 STt qgST T GHEqT 85 F IY
Tt 21 feae 9 39 ot g @x wae faan)

Zfa (Tannins) 9T fRaR &7 F19 NST . GATT a1 AT Safw
9 fazaqg ATIAGAT | TAFERT | FAford Argareni & fagg q9M-
e @ @rer-oaret F SerEd 1§57 597 famaqg F qud A 7 agi
AT 4T, T TF1 & qaA & At F fog gfae feae a3 st S q97 &7
HIFT GAT THAT F TATA FT AT AT, T AT 74T |

o 1T A A § ¥ F AT & T—TF F IZ 7 AR FAX AT IF
qreT STHAT &Y aficfeafaat 7 1 57 AT A Ay A F faare & 4R 7
gfes frare &t gt A & 9eg &Y 1



ufrs fieme, 230% o

YREFTI-ATCT F1F FT faaor

e F NES-JEHR-ATIW 7 & o sraaw #1597 gq F107
o man @ o 3o o d T e R AW & -wr| #1 daw erse Qiar
g1 A QT FT 4@ 99 AT |7 sy fanw & &1 owfae o,
(ST TANTATST #  SATEH FEA & T3 TR & ARG  FWT &,
HATFTHI § QOh g qUE 01T qUE A q8S IAT § ) I 7 faq=a
(metabolism ) % weeaEd qm@T JMAT & | i AT Ay | fafase
TaEfF I ( tool ) B & o grar & s arshl o< SR dei fara AT,
S TERIETES, FT AT FIF & | T A7 GHR FEIW § | IAHT TA1fAE
FET FH grar § AT AT-afeawaT & I I AT TH Grav & | Z7FT e
FB TAAH TG &, I f99 w71 91 T FW §, T § fwar v awarn
g, aarfa ¥ IqT WX ¥ AR AT W aF F Fiar ¥ fafree qqrt #1
Y afcfeafaat & a9 9 a3 sl v § 1 ofs feak g9 aar-
FTOT FEFATT AT AR FAAT NEA F AHT 7 GATEAT & SHfew sqarear
¥ wdfug 3 FY JeT A}

Fay fas qEY S qTE THRAA A & FEAT TASAT AT TGS
(chain) &Y &; TAF TTHAT TF SFRATT TR § TST v &1
Y, AT § ATHRIIS & qTI-T7 gr3grore qeaney 3y grar & o< F QA1
TITATY QOHIGSH-THE TN & | ATHHVS T b qan] forarw & § afFa
grar & T ag wesrgrss ( formaldehyde ) &g « ar &1 faw
FTET TTATY I AT TAE ST § ITH! AT ATATOAT T & JAv 1
FER HTEA TTATHT A S gUTTHIGS-TH 3077 ToHIga! %t #ifq, svs §
sfafsar $@ § R @ IFR TR § | fFaed s fFar fFaas &
FHA F FTH A 9 a1 FB 9747 7 a6 A faefia it & frowe a9
TEET I AW & |

Y=g @ § G0 #) famr ad) greEi A 0T &) smEEa d aq
g Al § § aO7 fasmret #1 wEntaw e weatfa @ g,
A\ qY AT I TS T FAN@F oS, TS A TqeeTgA-or et

1, Les Prix Nobel en 1902 & &fZa |



¢ WA § 914 & geewre-fasian

FY AT T AT q9F & FT9 7 o161 1 qH AT AR FTATET
(wFT) ¥ ST qIT AR AATH FHS FARA F0 FAT{AQq SqTRAT
5@ gxou fafy & Toez g€ 31 SRIATHIT & 919 TI1 HiSAZAT ATAT |
I ATZZNS § A7 T (19 T2 § AV GG 98 TqH1 AN ASST § A17
foram | g ot gAF A & B oo | a7 S=E<ar e § ) 59E
goau ¥, fran 7 9 awag @@ & 9% g §, Tee § fn wwme,
TTA-TH L AT ATCHT THAT (T F S FT 9219 2| g I THI, FIET-
gI33E S NEW 7 9gd 5T § QUK 77 G99 1 €197 F3a1 € |

“EFIETEE ¥ M IOAT-FS 9F § | 7 9eTd qeafa-sng 7
ST A T T § AR FT07 T 01 R fawgs gat 9o & Afei &
e a9 guanaATATEY | THF S g—Ufsa 1 ot F59 AIRTHI
9 qrT smar g, 17 afefaq s gua swg-fagm F @R # qar aEy
ST oY |

“gHIET, fraFT s e QAEH (enzyme) FET STQTE, SE-STOR
& vanafas g4 7 a1 fagiy €917 &1 ag FE 97 gwar & & Ha-wiraer
| St Y TraTafa afEdd g g, T Aeaadr U TEH F EEEar A g g & |
AATFT TEHIATIST & TOT & T g g o qargsr &1 a9 qegqar
Y Fifad Aol F SATFACTT SITHT 3 FTL AT & AT A1 TF FaL
¥ Tq Yo e 17 F1feT & aret i Fi | w@a: qof FAAT gerar
¥ a3 fafree af@da #T gFar —ad aftadq, S qERY TgEfas
agrt ¥ A% &1 gFd 1

fagia T sgag™ aT 991g

THEt #1 a1g &F feu fog gamfas 97 1 afassr ofae fHR
T oY IT I foFaT AT, ITHT AT Fo WY T T & | ITH 3 If@wT FX
fed 77 & SR IH FE 977 ITNH@IC H A19 G AA § | TH AT 7S
&1 forad styay fagw &fa off, agta ot %9 i a5 T &, FitE g
& § Y g STARTr G T

TEaw ( Roibose ) tF qar Faiarzge & (faasr smawo v
HERT A Faw Grou & fewr & & fFarar) ST F Q0T T



A t’,ﬁ-‘(a’ f':'ﬁmy Ro A

F1 fafree AT (configuration) T SIEIM | W AR AiE-
Gt 7 o ST AT afEd a2ra 7§ 59E THE T T TR ST T |
SR 78 TN q, S g0 &, G q=eqT | g &1 Sifar & wfag
=T & &1 ( extract ) H F9@ AET TF SUAR(Y 9214 1T &1 g €I
qifeq-a=ar iar & ot qiftew WeET F I37 79T AET ST |

o wERT T AVATS (1R0¥) FT fagower F3F Huq FATF F14
¥ a7 =aragiir 5% fAF™ | 9% F@ afar F ary oma sEEnfas
frzr o1 & fou gaaT STAW sy fFar ) earew fa= sitafm #1 2
FIMAT AT A7 TR qrefaeaie (barbiturates) wifas &1

HIET THTEHT & TESIRISS-TAE Fl IHF AR TIAT 7 FZ 1T
ITHATT FT TS FI ATFT HTH THHGS-THE FTAT I0T & | 59 qfafwan
T TR T GEH TIAT 61 T F4 § I97 qgran faay | gq afafwar &
FNFTF 7 7 THAET ¥ GoRIge AT q&T1 § 9 757 9 § )
T IOHIEH A 3FS F TS 4 TNEH-TEEQHT TH BT 1S 214’ (wetting
agents) T afwrsist (detergents) & €7 § IAWT 1T § |

R wEET 1 T TR R 0T 9T FB F1T N F FHr FATIQ
g1 zad =t Y FaT aramw g OF oAt ®, ey feae A
TE qardf w1 Wifes Aaqq TAT 971, AR AT F 17 g 1% faay
qiftes a2t & T 7 FAFT START 1T § |



280} |
AT A qz‘@faua (Svante August Arrhenius)
(2ene-28RY)
“ra famfam fage & fagta & fog "

Staa-afor #1 sqarn

R e (TeT) & g fas 7 wam o @ifaa 1 79 gamar |
AT AT aq FY 17 § qgr Hvar iR e F s aat 7 £ Wty
e wfora 7 s faq wf @ w1 aarfa oo s sreqga #1 T
Souge fazafaamey | fFar gar, aaifa smus arafas Mo-a@ @Egm
HEAT | LY § SUTS § BIaA I JTIHT STHET H1 S1eT At o

39 gay WfaHa, wrefa w@oasa 7 a9aT A faoadl s fagq
IISFAT AT F fou us a¥e fafa 1 faara fEarar 1 ag F aR A1 faqq
STerehel | AT & ATGY ST Gt § | T CF &Y AT F A EHSI BT L@ AO T
AT AT UFETHS A GELHA faIq 0 F1 N4 A v, WA
G IS TAFHTN & | &S { a0 JqAT 379 F) (7019 § IqA Ar@awar
ST & | 98 ag AT S A1 o ferd-an faoma 7 afed a7 & srorsd
& e SITAY &; 91O 37 WHT 97 O T farerq A A F A 99§ R
T A fAI@- AR I ARG | B 7 fagq & 09 19 g7 Hopeii A ‘S’
F1 A fear a1 RN @ fagq-ara 3 gag F fogamaa gz o 9
gaa! faadra (electrolytes) # gar & oY

wa uigifaa 4 fagda 1 agar w1 afafqa 3@ Towar 9 oft-
FTT FY AT AV 779 Frewd Fagren i faga 71 & o F fo faada #1
T AT afwa grar & o gawr Aty | S-S aqar 7 fg ey s @
afFa W Fgar srar @) agd afws aqar (feewr @, infinite,



R e gygfaa, 203 1§

T g § ) o< "y ferepetvay afa wrl # 22 sra faefea &Y simar 814
7g faafeq aan faomm A famm fq oae & AT &1 eey 7 o
™ gidfrae ¥ waeg (dissertation) ¥ faciew smezaes (f@g g0
39=¥¢) AT FATfaT g1 5 a7 qxifram ¥ 37 aden-wSt F o &
g, ST % are-faare #1A & fou Swge ST | 3@ TE @RET
& freaT-ad=i 7 S QAT F AVT-FTT FT AETT T GAT; T TEN-
frag &1 soF M- 7 S glaar A 1 s o g a @ Qw A
LIS q, TAIA A FRIOIT J, AT § TRCTAA & HIT TFASSA | 4
FH i | 5t Aot e P fagia #1 sk fafa s | ag w9-
et faeqd #1719 gy oA, fieg wEifTae, e (¢’ H)
TTTHFETH / ATIE a9 9% F, F1 e wf wramafaes sfafrmi & srerom
fagiat & sifarram w7 o, Shifaq wforait 7 fadt () @ st
FY qreT S0 Yo ®W Afer iR afe wfew & 9% 9; S|4 fasi o
afFar # a1 a (erfaa-faet) et o samEr an . ow@ifae
A grforeslt afadat & e, Was g vaat faet #1 @ &
sarg fear 1 s ava e e 3 sfafard f ssa aamafas sfatmamsi
F fraal &1 qred $3T § AT AT IO F 19 I 9T TGS F g1
greit gfafamt 7 F1€ faqy siaz 98 §iar | g u gar faug ar sy
uifraa #t @qur afaaat F1 @ar aFar ar, g @ 1 FgEs
3 g% difwa 7 971 19a Fafer Wifaa F71 o fagia e a9
A9 FIwET {6 gar-fafsr & /¥ w o, 9t @ 5 Sfaa arforaY &
geuerg (germs) Y, ¥ (space) A AF ST TFA & 1T T TH G
TT R faza #1 d9% erfaq Far § |

oy § REifraa wWifas w@mm & Maw gedizaz (Institute)
F I EY | I AT-S1a aaae Sfawy aw af@ & fog svaaa
T 4T |

JREHTI-IT F1A HT foazor

“srear st (ZnSO,) & smaAt (Zn & SO, ) # 97 fy 9T

friz geft & frad ¥ 39 7 faaq-ae sar Rafas @7 (potential

t. Proceedings of the Royal Institution of Great Britain, Vol.



R WA | Ade grewre-fadan

difference) grr & w17 s &) afy ag feafawr siax frag <gar
Y T FFS TF TIT I AT raT & ¥ 7Y Y IFF A7 % foy
gC AVHT F q1A GIAT § | TG ATIF ATAT AL T AV 39 T & A G
g\ o g3 sra & S g € o A afifeafadt @ arowar faa @i
AT FTATHT I L3 T97 7&f grr, afe ag wr et s v ZnSO,
FaR e faglam R aAAAMQ E | g wam Yy gA A@gar g
f srTorer STSFAT AIAT F AT TFAT ST § | ITAT 9T AfgF (ZnSO,
FTH AU H I Looo JTTAY I HAf9F T& ¥ (0] F A1) 217 TCA g
qgdt 9Tt 1 g9¥ ag wTAW (hypothesis) F7ar & fF ZnSO, ¥ Tk
] g, foFeg 9AFT uF W faadq F1 F o 7 A0 AT 31 7 Ww oH
FATT A agal & e FT9 7 sy =trowar (k) v ggwr dam am
(Limiting value k* ) s=r qar aXgar g K ag sa Srard frear
gfFaataa s fagg M A q AW &1 fagq & 17 7> sropai
F1 47 afq Wit Fg1 81 wiee w0 ¥ g@a oA ( ki k* ) F wws
q & ST FFA 2 )

‘gt Aopelt & faare F1 aay sfus wgea Mo ST FT Avear
& Tz a1 § | 9% Fgafazias fagia grar 9t aodr ¥ a0 7 o7 Srar
8| Tafagia F qqadrs 9vs uf 19 wed, a7 fta saw iy aga afas
qIAT 9 (FFTAT) quF &7 § At 7 faafeq 1 @ F——seEoraar

HCL H* sk Cl #; NaOH, Na* sk OH-#; NaCl, Na* it

Cl %\ frg v (vm:) faogs frafea a8 dvar1 g gF1< 7 s,
gergraat HCL & ud v swew NaOH & sifirss @ fasaat #1 freta
F1 gfafwar w1 3g gF forar ST gavaT §—
(H+Cl)+( Na+ OH)=( Na+ Cl) + HOH
ar ti+CH=HOH
XVIT (1904) # g3 s o a® & o8t W o ugdifaam & e
R &l o fRA Y W § | qg ama @ ww § Ky mand
o9 IR a¥hz (ZnSO)e grgeiia s (HCL) 3 sifeaw g-
gaaRs (NaOH) & Sz Kard | oxdi & qwosit v +  aar
— &1 fag om & omae A sqa B war @)



e e oyfaTE, 9%03 23

“g{t‘rsrﬁ'%srnﬁ W OH oA & §ATY & F a7 F o0 g1
TACE ] §, 17 17 AAAT Jr oA g Y Y g1, 7g wfafran o & war
21 GO AT ST AR AT weAl & geg afmmr (Quantity) #F fog
£ FFTX FY Ffafwar F1 Soar 939 TF AT AMET | T&T: 98 qF TARN
A 93,%00 qUTEH (FQ) arft ot &1 q-<qEA § afaerd g
IOAT-GHAT HIAT FST Ageaqul AW T&at & |

“ag @1 fF faada w1 @t ww afEn aw e gar e
T ST I FTIATCH Qo AR TFTE |

“oaur & afFg 9 AEAl 2T TN § 1 T QAT T6T g § WK
fawat @ gax st 1 wifa smror @ &)

‘S fTaF) IS AFE AT AEH GHAAT AMEY TF Wgeaqur F14
FAN & | AT Faafarfas faaeT § g gao Jwt 0 wenl F1 T faga 0
FQT & |

FIAFI-TAET ¥ fog ag (Sjogvist) T 97 I AT T &, T4 5
TARTIGET F TEATTF FSt & 5 (confirm) T | SATSTET qeamHi
#1 =TET % fog At 9@ 9 fafefas swe ¥ fafas ol awams s &
Fuaifiar e g€ g1

fagra 1T sgagk 9T g9

ATTFA A U9 1 319 fagia-afaare % fog a3 fara &1 amar
FIATIST | Iga | Fg1 17 fF difeaw @1 5@ #1 7t & favafea < aar
2 AT FBI0F AT T qGwads (penctrating) T gAY & 1 F AT
T [T AT T foaa A FA T IFAG 7 39 T F1 I fqaq
are & qafad 911 @ifsaw ag), sfag aifsaw & a7 fagq-gaa a7,
FAIOA AT, oIfYg FHI0A F 7 faaq-a7a qw qifeaw FHaEsS &
A fABEAI A TA TS | T T F 3T THX AN AT A LS AT 5F
1T Y A AT &Y AT AT STAEAT & THERSF JT F AT ST
FT ST A AT 97 IAFY ATAT TRA{as 190 IgT ATTF FIAT 97 T FIaT
%1 afg & gra-ary g F wfcadw & faoea & afiommor &1 9ar s@ar ar )
TR A1 A F g NS B TEEAF aFEdT AT F AA0 A F



¥ TWER § Alde grem-fasar

qrEY Y ; 77 fagiad gady Y ST #v | grEgieE Arae agEfad via-
el & fagq aresar 1 Wity afFr ww a1 o9 PR E-faaga 7t
ZHTE & srfasHTe FY Aworr F 7@ a1 @ifrag wr fagia o g g
T | WA FT 99 AT AT WSAW FT T T g W@ AT, o
FHAT GTAT, T ATAT TF 309 2 foam 41, F@140a a2, &,
0 fIaq-aaa g St A |

AAF THT F Teii—fafsmar Fv Foum, <, e 9 { THEfas
AT 3 THRX TF I 4147 g5 | 39 AR fqgia & 99 §
Seqifga g 39 fagia & sufaskes ik gad arefl 9§97 g aF 99
w31 fagdia (electrolyte) & eawra &1 waTa geq YA § Y qAT
ST BT | TR TAEAT 1 aga ATTF qF o1 9T q1 7T =Anfgy, g
arfas gig ot & fou gearst i ssawasar ¥ stfas aw@ sawear sar
a1 fagda § arafas smRw & fou ag ager afawe fag gam
T FaFT AT, ForaE AT 3%, wew A F907 U gaR § fawg
=Tot | faafea 1 o, STIART 97 W | THFTM F1 ARH-9EE TIfAF
ggwar (bonding) FY AT ATEAT A7 AT |



Q& 0¥

fafam WS ( William Ramsay)
(2eur-222%)

“amq # faferq gl & sfaerR g FTEE-gRot § IR T By A
FA & foq

Sraq-=feT &1 sqRar

7T fafoan A 7 @@A § AuAY &F F ATIH FT T9@ TH JOF
farr @—"“faar Y T ¥ A avay, fafean wna, oo 7 qamfas gargt
F IARF 9 | 9% @R 7 g3 el Yy FeSs F @ § & e ]|y
AR gfeves 7 Cramy &1 s gar AT ar | 3¢ faa) g AR aEra
qIY 9T AR FFS & qr@aqd § qfas ( pyroligneous ) ww
T fRaT; A G AT <or $T3 Sg1A 94 #1 THIEE e ®T§ I fwar
AT ZTFT FINF-TS (TIFRS) § T AT FIF 3% F1 TG (47 |
FTEHM & IAA 7 WY J G999 7 3% 987 91 a6 (97 qrEri—aad
zAge—a ara TAqeq 5, (Turnbullsblue)  Famy w@ |

“HY AN UF S 4 Y CfeqaTr 7 Gfeew #3991 99T 9%
F1 F% geqs fodt o1 | 77 & uF F1 395 41 (“Colloquium Chy-
mica” | ®&EA: TWEA | & A ATA @I F AT N F qreq 40 1”
- e 7 AT Qe § IHIT A ST Arq #V1 7g 9wty
AT TS e (2€34—2’%0) FY AT § 14T THIF 17 A
IF AT TTHTT 4 T17 H1 AV | 39 a9 F offus aF, @0 | ST
& qmrq AR fawes § = W (1¢¢e) F 9@ qF  AFEAE
Tagal (Chemicals) 9T o &1 W W@ Wifas @m@w & 95 anfa-
STl Y ST T ATHiYa gu | gfaiady #1909, 99, § awefas @re



2% WA R Alas grenr-faaa

F AT 9T FY frafad 7 (2¢Ce) ¥ A ama) gud Ay &
T | ST @TS IF T A 0 AR A1 AL B SATATF oA
F W HT A0 61 Y AT ITFTIAL 37 F Fru daR A, . Q¥R AFATST
WAEE FIRT DY T4 wafew F AT Y A 9fF W a0A § ITF IH
FHTT T ATZZ IS 1t & fasror & foraq Fammicat st §
a1 T T, S Q19RY W ¥ wfarF A gy, a9 St -+ A 7q
“TaEY AT ¥ T o foam v | "waa: g4y A a4y g€ i & Fr
AT QR Y F TS T § ey P g wrafirse a1 A S AR F wfaw
AT TECT T HTLCT &1 FhelT § | TAH! <4 A TGT FT FS TF 97 T
AT FT ArfarerTT gor T 2fver &Y AYer, fhem s Nam & snfacwz
g 7w @fai & e 3y Sfafar & g A7 74t 79 F7 9890 FT
1T I Hifeaw TaqmT |

Ma-F1F 7 fafase grnfns T F #1207 W9 781w (Ao fgear-
F¥ama) Aeam ¥ faadr Weawn adfda d gew afmmi #1 a6 #34,
e R SEFT aw-AR faete § awe gu) Aeaw g+t fasgw
(Elements and Electrons, London, 1912) @&t stad fa=x 3@
qHY AT T § A& AT QT A

IREFTE-ATT 1ot FT1 faqzor

“Srfeam, st # wifq, s qE 99 8, S 9% 7 DA fadg
e o ax aeF aver #v sufeafa 7, faaq faasta & o, o seafia
et 1 Suferfa 7+ snfrae & gy 1< afafFr @i idv 1 smaa
v wifa fraa smoae T faaa g oz ga#h fafaee STy s gmar & fw
U q<T TH-TATE ¢ | 3T TAHT TTAT HIT 0 TF & g7 g | Zaq7
TET WX AT ST AT F AT AT R §; 6O AT AT A grEg i
F1 BIT FT I T Af0F g 79 & | DA F 57 gAW TOrawt § o6z g
f §ifewn s oF & wpfas afkad §, ag W oo & fF gaaft-
TR F FA-U-F7 QW GG T AN QAT AT | 7 AT ATA- AT Y
e & wrT g 8, wet famfefas ax s aFc a9 g—

1. Les Prix Nobel en 1904 & 2. Monatomic



fafeaw W], 9R0¥ g9

grEgeE (?) FHIEA FHTQAA Eiic) AARA
¢ 2R EL TR <o RV
gifeaw ? AT ? ?
¥ e ¥o R 23]
fafaan qifsaw quefaan  wfafeaw s
© EE R AN 233

s Y foex smia g e ST <@y 9T, 99 9% STo EFIEW 9T 47 F
fagte awTd & a%e g1 9% 91 ATd 59 a7 w7 UF feex g ¥ feam
SN @ FIA F 9341, Forad g S gg* quaai ¥ ga afifwa & o,
FAT ITH AT § FTAT 0 0 FA-FH T A a1 | 7 g9 ot fF gasy
TH R TT FT ST 07 IZATT FT A7 AT, HATA Qo TA-FLHETFT
JTSTT UF GF I § H<AT 18T f57a7 77 1 CHhta foar o a | gan &y
foar mar 1 Arggem o enf¥as #1 99% F F A@ E TA-HEALT
TF T T4 | S 9 T AW F O0FA * J(qrEq OF T9haT AT A
TRHNGT g T femrdt | 57 W1 Wi &1 ar-as (wave-length)
FUA: Qe 9L T YReo. & 9T 1 FATT T4 T F7 g9 F1d L I FaS
IR-Y ATAT AT gH S T HTAT ST 5 57 fpem (srafq fodt gg)
TG FT THT TG FIF T IFIOE § Yo AT e AT ALY | Fiowa:
THAFT TTATATT Lo ZHT ATRT, FAI(F A SR & AN & I I1T 98
&Y T &Y AT oA FF A Ay IS TAFT 07 0F TLATL-AR FAHIA EIT
arfeT |

‘g sfasHT T faawer Tme AEEE F1 3 IF LLE TR T
AT HT T T Ta TATIA 1997  ver & fpar mar 1 93 qa v
T T AT FA | g0 g1 a% for Y foeT i & srov Fafaq wmmi 7
T 747 79, {59y g A (qT) @, Ay I g 1 gqS qHT 7
fafires w7 ¥ ©F T sareT faged) oF 5199 sHE o1, AT T &
J@TT gt oY |

“faaaT Q<R ¢, TF T4t T8 F AT FT SIOT FT 74T | FHSHT
FFIATH T Afaw ar qar forem & oo & a9 9uF @ an)
T THFT AW A (S0 ) @ |

Q



¢ WA | Afe geenr-fasar

T ® Ao AR fiform F afcmr oF are an o 9% §; Ao
A & £Q,000 ATATT # TF ATAAT & AT & ZY 2, ifesad 3¢y, 000
ATATA 7 TF AT & 99 ¥ | foFem 3R A aga §f N a7
g g1 Frem ¥ oF wmaad & Afus W A1 9@ F 0,000,000
AT & FY faswrer A1 awAr; A w1 AT ag F 290,000,000
AT | TF F19aT § s ag 1”7

fagia 9 sgEgT ) g9

gifeaa, A, A, frce™ T Aam st aamafas fferrard
uF gHA g | “wE 41 (nobel gases)” ¥ @Az ¥ anfaswreF wifas
wlasgamn srag-aren #t faaa-aEear (regularities) #1 3@ 98
QFTIATIR AT | TA AT TG F A qTON F fawar & w1 a8
aeat &1 aar aqg & e garsrar e o &1 & s gamfas
s wanfas gfeso ¥ faoge e @ §, agga: aron & Q fad
F AT T A AISAE | AT FY XJGSTH g9 A7 q<al F1 HIgAN F A4
F qIE AW 5ZIX T LY T TH-THAT & fagia F1 aarr st fFam

9 R Su qifgat 7 i fafaal &1 faawra fear 3 Wean-afmar
Hhraa-xama & fog ) Ageaqur gady 7, FqifF 37 A1 A7 gaw af-
AT § FTT FIH FT ATIARAT AT & | ga 3N, o gl oz arai 1
qa% fHar @ a1 F e & Snfs ST 7 w1 s o1 ifean,
HYAT T AW F TS BIIES F1 (qa7 A8 W@ N 34% AT F3S
TF A1 1 FAWATSTA aF g1 difra 7 @ 1 Hifoan F 98 g afasi &
I | q1F T T AV & I 79 WANS €T TSNS FIFFIAT F 07
9 EEAR AW F FH F A9 o1 | Lfoaq od Jmra s a6 F T F
W ggFT 1T & | gAd amERw | qWifaga, geafafraa gd anr
( stainless ) sEama #1 @um frar o o fafewen a6t & aarEer
# Io9 QU9 I HY TGS FT ATRIHTO0 AGT g1 AT AT 1 AVATA, ARTT A1
freara &1 afadica &9t 7 0= et Fagl & T30 &7 S 1 A 1T
aRg F fAsor & sraar frcera #Y g A & fagg-faasta § sewam
qT TN TAAT § TT A9 THTI FAF rar g 1



8oy

TSk® %I qgT (Adolf Von Baeyer)
(2¢3n-2820)

“grafrem TramE (dyestuffs) Y M od grEgnifaa
(hydroaromatic) atfrsi & feg ("

Siaa-af<T 1 ®q3ET

QSIeH ATTT T O+H FieT § gaT a1 1| (o fodr 39w gar &
A EEH F FAM G| a7 § § 949 g T AR fem @R F aw
st & forisfes edtzae & gwmfa aar faa w1 | sy wwar anfefas
sfagras vd sfeg T30 (Jurist ) 7 ot ff | S staear 7§ AR
T TAWT ¥ &9 IO FTH oAY | {00 F ‘Asazago o< faF 73 a9
ATor 7 s fo e & i dee 9 & sameY Srarmit & Cagaa
AT AT IAHT FT T ¥ ST AT AT ATH{AT g | AW 7
A &t e & fou 15 gavrreT Aag) of, JreT v gafeu e s
FA F (BT QS T T § IS 1937 | qgf qa A 35
(2¢R3-2¢R%) & fA¥ &IX Q<4< W Fgt § T a® gu | Smasr
@i &1 fagg “snafas & Frfas A’ 91 | 93 o= AT FFS
F gy U2, IfesrwA 17 | 0T JUT F1 E@-fafea w@rEs qEd 9, 33y
SATTHY T & FARTTST FT AT IFS § Ggifas sferor frer av

<%0 ¥ AUAT AMforen srwret (ad gediage) afew 7 St
A e wft | 7t oy v &1 Ae faaw gfir seo g T e
THA TF HATLSH 970 A F6ar i< sa arcfaegfea ( barbituric )
qF® AW fqar, FAfF FRET AWF FTHT § ATHT I F77 oz o o
arfagg i svm i 7few ove F AR § ST 3T 3 T fog



Ro TR § A gErr-fasar

e fag gu fmy #is & gra R F1 9g=I@T AT gFar A1 1 T
At 7 gad afas wgeaqur —Ne-F AfFas gy 8 | o gawT
10T 7 fT AR F1 ATHFT AR gEAr | qg Afrw gt &
frerar-sterar a1 31T 3qFT AT F TS FgT | TS F7 AT FCH
IS U qEEe #1 AR wfas aTa 1 fEem dle
U qL&AT & AT fowqy o1 aar @ 1 3719 #Y afg T § goan #v s
1 AR e & gea g1 9ar &, A4 IAF uF AgaIe Ha< g |
fA1e 1§ F € F1E7T TXAVET F ST & EINT TR A ¥ T
BIEGIA qTI F1 grzgiaes aqg § afqenfoa 5@ s fFar ar
TFAT | EHF 919 AT FEA QAN fq@gwy smAfeaE (orthopo-
sition ) Fg §, @ @ wirearfaad grar ) faar e # agrar F @
ZAEA JAT o0 § g frar o @war @1 gaS fou ouF ov ¥ UF
ErEFISH GTAN] 1 AREF @ & saqy ( A13g) q9qg ) ¥ gfqearfoa
FLATZIAT E, T ZTF T 1S FTIT T F IS 1 THIEF (7S
HAAT IFH ARTAF 7T NS v F sragy § gfqeaiag FEAT
grar g

FTOL 7 AIS-HITITT GT QLY T QL3 TF F19 f5FaT | QL0 T Loy
IF AT T F qaguiea famEaea 7 @ R (o) F 9191
ATT BT & IAATTFTY GIHT T T W | AT <o q FY HFEAT qF
g R A JIN FWQ W | WHEA aus fou uF afa o a7
R@-TAH-4 FAW FAT 977 97 | @ faeadex us FgAT ga@T FQ@
g1 UF IR ufees {6 7 uF smdsas g9 & e & fou qast
st fFar ) ag 9 91 FE9 SaeF 9T @ g 9@, I S5S
(Clamp) T T oY 7 &1 g3 oY | 3HY 47 F7 Fgar ¥ IO q@I8y
T qAAT R edfar (greFuifua Afaat) v Tramtaat & q g9
Tqee fHaT | e ATET 1 us Fa1 a1 ) fAwrer | 97 anfFEse #Y
GAISTHRAT AT &F & R T ZHT ¥ ¥ |

areR F goq: fagia aam & fag o | aq #f smad & aga afas
SYARTt Y@at (concepts) &1 fawra fFar it N3 gew afadai &
TR AT Y A AT § | TF AT § GG F S A0Araya qfatwarei w1



QITH ®F AW, ¢R0Y 2

FAT g fHTY FIET-I1Z-ATFATIE AR &, AT & et § qfkafaa
e E | U YT 4T E F 99 fagia ¥ faFer § fagq s1da 1 w4
FAITFAT FI I FIA & (ST TGEFSF AGAT AT TET 97| TS FTEAT
9 g4 (ring) &9 F foU 5T § @1, AR ¥ fag@ ¥ aMAR,
T FAITFATSAT FT HI7 FS AF-FT AT & | FIF A0 T AT 3T
SHY FFT I ZT AR F7 eqriaca AT

GLERTT-HTeT F14° F7 faaor

1@ T AT I FIA F fou A7 ar<1w ¥ sreew fRaa
a9 393 UF AfFas 9 § AR 3z fhAre 7t wifq s Fxar
ZqH RIS I FTF #1 et fE611e :1 307 7 afiafaa 733 F qum ay
Y | Ag ITAT AfTF FH F A3 Y AN qg afcadw s+ fafaai q,
S fagia 7 93 AGH grdr §, &1 gFAl § S AT ¥ TS (resin)
9 ST g6 A1 AR & fouafaa s | & 719 aF s &1 &
F TZATG AT AT THEAT I AT qrAy w@rofeage (Stahlschtmidt) &
FIAANT Y, 3 g F[forsq AH1IHA 7 2FFS WET RAWT FQ L |
HA Y IqT F@T 5 T2 I FY, I OGS LT AT FFW A ATAY Y, AT
e &7 § swaFTeF F1 wifq 7957 fFan s S 911 7T BIE F TA0
forar; foeg 1SS 9T B 99 T 99T | AW HT JIE T F 919
#7 IEA-AAT T I TAFA AMA F A TF TH BFAT | SqI1TAT 37
(2<% A) & FTATIIITT AT T 911 § Y I TF 59w gan forgw
IFIR Ui fRae ¢4 adt & 19 F 9537 0T F1 T 33 799 g
g

“9¢0o W az@ AT FIAR 1S FI HIITW GAT, T FF (7T faandf
AT F Mg FEERE TR FEARE-A-F2I0LE # fqEm = gfa-
fFaray | A ST a9 FIS NG § ITST FT 91 G A7 | T GG

2. arga ‘wr AiwEseT & zfdEra’” (Uber Die Geschichte der Indigo
Synthese) § | @& Berichte der Deutschen Chemischen Gesell-
schaft (1900) # fxar gair 81 98 Gesammelte Werke(Braunschweig
Friedr. Vieweg und Sohn, 1905), Vol. 11 &+t o1 2 |



R @A A Naw geewr-fasa

# qfr qa g€ T 47 P &9 ¥ fTge-gaien oo T § ST (e H
Eardta | afcatad fwar

“9 26 AT QLR § T SATA ¥ Are-gzomr 3y fafr a1 i afas
farafera frar | 3 AT et B g §3090 SATEA IS 9 AT
ar, S 72 aAdy oY | 3@ fafr & sferfra fei—ad e, B,
ferzay, fraiei—at off SeITad S0 &1 @ | FgAT Ate R '
gy aifas ATAT 7 99 FF0)

T —ArEE - TR QHIETEIEEE A aAW & wAn & &
F 4% smat-arza-fadfas o # Arge &Y @1 F aa SAeT ) A
et fF 587 T9 Y@ a9 qIE0 AT | TF AN I AT AAF FH FF
Fat-ArgR-rArEe-sifrdifes awe w1 ArfasHrL gor o 89 1o F7
ST &Y GFT | FA 39 T @I BT A2 4R ATH (<o FN FAT HIT
S 99 & REaT § 37 9T 98T JAIAE 5@ FHTHId gAT1”

fagia 3T s7ag T 99

DNo-GTOTT 31T FTFT AT I JTUR F &6, FAAE FA FT ATTH
us fafa % sramas @i ¥ gaT | 39 fafa & 3o A F T s 71
AT IS THAT L | TS T F A1 AT H1 T w7 1 fafer agy wgeaqer
fag g1 R & F37 9F, 1S TG 4 7@ fafy 7 FM@ W qrT
QAT T AT FYFT AT TEY QAT FT TATACAF ST A0 AT |
AE & T A 57 TATAT ¥ TAITOT & Ieare & fog T a9 SN FT
W AT | TH S A awedT § TEEE SerEnt w1 a3t 52 faer
AT 7g A7 F Faw I I ATALFE FQ R | gy a7 fafedi w5y
AAFT ALY T AT F FTH F AT I F1 ffort s gaifes e
7o FRAT AT | SEFT ST AT AT Gt ST I FARATH AT
F | ST Y BTG TFS IH 7S F IR 7 TAFT GIy o | vy
ATSET 3 37 | 1S FY TATACTF FIEQ A1 FTGAT T T et T4 AT
aver &Y ST & TETEE SEW A fE SIUT & TaEfas st o
gU FEFTT 4, TS F1 @l § It 71 SV

RECCR F AT A SqoT FY Fof AT Y5 F o0 & e AL & T



QEEH W AT, gR0Y EE!

Y AT T fEAT {1 Yo AT AT qA TT AR F ATIHAT I | FA
TATIAS T T IS AL, AV F 07 A TI6E {07 -TIAT § IqY H o
AAF I TI-ATATAT HT IAWT GFG AT | F7 Tramafag) § § QT
T & AFT ANfrE F1 W gw e (e dst@) gro e g
Ay T faearar | gd@T 7Y STHT FTNT FTS 7 AT A1 AT |



Q8o
g0 AAm@AT (Henri Moissan)
(2¢4R = 2800)

“qeq IR Y gaE £ F I & fog sl s amarst fea
wreg (furnace) WY fawme %t &1 & oW & foq "

Aa7-afex w7 Tq@T

T Wremaat F1 ovw AfE F gaAT AT | WA OF AwAST § FA
FA §T THTAT FT STEAA (AT | N9 T 3 9m=17 330 (Deherain)
7 st fazare feeman ff st @7 g faam an) afadl & sEYF
FET I AIfGT qFTRT FF 9 QC0% F AF@EAF WHET F A
T3 | WA F 39 faqq A 0% 3 auy F S FT AW AAAFT FH
a7 | 9gF AT BIg T TF AT TFX FT =490 fFa1 1 a8 987 arF
O 9T, ST GLBAT § Foafed gy oA & HI0T, AT S Fgowar € |
¥ a9 F FE T IAR R0 AT 144 FI AT TS KAICA F T9F &1 T
FY ot H7 1 famw & & @fFr sk faure awg 9T o g o ag
TS qT | 97 3T q<d F Faf AEH ——FraEs @Ees § 3951
FIHT-IIH BIZS TH——FT FFa90 a1 T ymaq fe@mn fF daF a7
Y55 RIS AT3Z19 & wifg st i faferr &

A qF FARTRATST T A1 gl § fvar mam a1 | 397 F1E sm=g
Tfl & f a1 7 T o A i FRIOA 7 9HF AT B aEE: Lo
FHF fATAT 1 AR A (9R00 ¥ AT 3FF ) ey fazafaaen 7
faaEi A Feet F AT 93 R GET F A0 AfwF seP ghaed
oI g5

RERR A AT 7 forem Fowes & forg fasio &9 & sqmagrfr At



T AmAt, 930% Y

1 arw T gaq 9 fofaaw sEize aam 91 gad SNt
IIART 9 19T FRTa forame €1 Al frarr | Eveeqt qrg R 0F iR
T, fad F1aT F T IR QA FT 946 v a1, o g8l FoF §
T T |

At F WrA-aea § 7 frswg fawrer fr i oF g s
Freft o8-8 qTrd § a1 A1 “Ag AR 9 S a1 9T Feriad g
g, BIE 59 AT R AT AR FFAT FTO7 9= 38 g1 T 9o qefa 7 oF
TH GHI AT T, 39 TFAT F FTE FY 97a0 ¥ 3. 4 21 7T Ry i
T THT EIA I AT AL

Rt 7 a1% & Jq 7 AT AfqF gAY FFEAF WEA F S
T FMET, 377 99 TE-TL foreg £

GLEHTI-ATCT FTA F1 faazor

ZAR fagq- TS #7981 AT, I fqw R ¢/ A faami Fr AFrewy
=1 fam T a1, FH TA T AT 971 Tg W TR Y G990 T G F
gl (blocks) FFATATTHICF FHY TXT@ gUA| AAX A TFS A
TF FFEIL ar@r (groove) AT | 97 & g1F 4 faaey fasaa 91
9§ GraaT a4 41 A1 Gf3q1 F7 F0 Q0 AT 39 a4\ Ay
MZTE & ST AT AFAT AT | FTAH $5 JaTHET WL Tg T T2T9 FT ZIir
oY fEH AT FIA TH FET AT &1 T9 QES TIF 7 TH FET B
gigar &1 W, fd T fFar S aTeT 95T war €, <@ S a%ar g
FAX FT T G WM 7 FS QAT QAT €, S A9 F e F9< T aAv & |
TY-HY fHqa-a1 & Aty q § 7 1 gag fawd § #) sawr g
= X A §, 39 A9 7 OF TraE QAT A9 IQT | Y AT F A=A
<& afeqr qT 937 1T AL SHSHT FT IAT THAT & |

“gg g7 us wfagas (Reverberatory) fagg wrg g, faa%

2. qEeT oY f9F L FQ 371&'6[ “The Electric Furnace (Easton,
Pa. The Chemical Publishing Co., 1904) % g5 4 @it *% & foar
741 & | gE7 Smithsonian Institution Reports—3<w-& g5 &<
ST aE & 751 € IqYa R |



R WEA § AAe geenr-fadar

fagan feord-sord o1 @%a § | a8 A Fgd T4 @ Wit fagan ¥
feeta ¥ =a aiver €Y 99 oA @ SR IAH TISTAR BT A7 JA7 fpar v
HAT @, TAT A I TAWT HY FSHT G FA7 2T g |

‘s aF TgA-q TTE FRFTI T AT I IS AW A fwav
2, frrg wad @ fRet 7 3w A faedta ga S e w 9as
adl fwam

AT F A ATAL & AT 3400 "o TF FTATT AT A foraqr
ST T 3 |

“dfteE R ——R00 I ENIT F A Fg F ¢ ¥ A FEAH I I TF
TF Qe T 1S faaet 1 HT T F16 9feqr § @ T3 AT 6!
TH Y A FTEE Y QT 3 TH feammar 1 34y go e H MU I STy
3 ¥ IFT & foie 9% T T T | ATSE & T A 9T FF F9S
fouz gra 7 ax3 fawe & wfear & fFr #1 awer 91 3R ITH IIET
&S IY AR 9T § uwew &) e w1 wfear SR sud gqrd 7 fame
T BT qQY @; T 79 F Y2 B Toge W fAwe S gag 9T AmFHT
famr 9 & 2z @ a0 S I T, gETE 9 T AT W gFIT
T WY qETE g |

X X X

“GT gAY IS IS GRIITSNE e qaR frar SR A frar,
ST i 63 1T MR 98> &Y femT 4 9 fF ag sramew 9t

“qr FY ATSF I & (ST TAW F IgS A R ¥ Qo T AT
T F fparT e freraman gar Rfaa wEs #1539 wREge e
T g4 afifeafant 7 e 1 faeegw awaT gar swar @ s guar
w1 faeay 93 uF gl 9 faedt & S So 9 T SareT &Y @ W)
foad gregiom & T sAv g g | O faerey A ) frwe arelt w
TEIAANE 97w ¥ faest § 3 38 9 TN ATF A T o9 AT
BT 31 38 T AT A A faed &1y warlam F & AN AT F A9
FATCHF T I § | IITELUAAT TGF SEH HI% § A I T 0T g |

“Fefaa fafesa, 3318 70, T 79 & 995 | gg97 o1 8 A
Fga T ST & e, FH-i faenfat 29 ga, so smar g1



T WemEat, 9%0% 9

fagia o< sgagIT 9X g9

WAt A FRFAEH 7 gAY AfTF ArFdF A F FHT IQART Y
A\ wmaq oF o fafr 1 fare forar foasr, s & aar, ot
7 Y ST Y FFAT 8 | FTE9 A9 TF T Bg B AT ST FIA W
TR TF FIY IF T AT o, g 30%F 73T 79 I 327 g0 a0 a5 I
19 9% AT AT | ATIHT 9 F14 froren a1, feg saaafes gfemor &
Fofaad FalEs X GHAT 9 AIFT FTT T ALY AT 1 ATIH
A F AT, 3009, 7 ,44,000 TT HSTTAT FATES T IATET 1T 4T |
AT IT IIE FTHT ITARA-ATAT AFAT g1 T AR fqaq-vre & a97 a1
gzt & &% 3% qard, 3% veafafaaw, sewre, e o @i fafow
FETES (FEESH) ofes I3 77 |

TAEfAF F=9 979 F & | BIAT FT1 faF18 Aqeraa aga «an
g1 | T F ¢ g/ areraT (polymers) ¢R3% # SUART §
AT | TRSH, A T TYHRARN AT orfees g, Na @ a9
F J S0 FAAT AT KA grar wfatwar # g€ vgw w1 whaw
(refrigerant) HVer F &7 & qgaA AfqH SUANT garm | F@ILT I
Hifes ave, S ATl &9 & 997 9as faq 3, I8 71T a1 =/ #71
T R |



Y ECAL)

TTHE gEHT (Eduard Buchner)
(2¢%0-2220)
Sa-zamm aX My gE wifer-dga feeaw w Y e & fag)”

sa-afy £ saar

TEHE TR 7 T FT AT ATAT o7 #faa 7 e fovar,
foreg 19 & st eat & FTTO0 ATAHY GEAT BIFAT GIT | H9F q TS
g q 9¢eY 7 T fawe 03 & fou agmar €11 amT F geear §
T AT FTS B AT Y G@AqT 7 qqeqfq-fagm s qeq fqom
| g9 7 IR FFvaa 7 g arer sfafmarsi #1 T smwiva far
TEIT T AT TS DG A S, Q4K H THTA T AT, v qR sqwferasiv
T A T AT | {CCC F AT ST & A R AR AR A Y
Y qF ATT T[T FT GEIEAT § F19 FQ@ @ | v s7 v smosr fa7
faqa AT 1 37T AT FT NG FTF FH RT3 F AT i T FFvaw qT g9
AT ARA G | AT qF Y S A FT F 59 TR FTF FLH Ry 4T
T T 94T TGN T GHAT | g7 TeAT IF qOA &I F A1 oAl F7
qar (digest) & ATT &TF ITAR( HEF AT FTAT AR ;B
SraTorsil srera ez Y v e AT 1 FIwT T H Y oy faorredy
oY | Sfamia | facdus T3 AT WET T F T FEFT H TEAS
FEAT QY &Y T B AT FAVTFW TF | LR 7 97 T AYfors T{qeqT
AT | T e By A w5 FRTe T8 <@l A e @ F fog
& g TSt F1 INT BFAT | ra JaT fF fpvae SRR s g
ar; ver &Y s fafraa w9 & fag e B g9 fFvem @ g Sfeg
Sufeaa A8Y of AT GEFIES AT G FTU ATX Y e it wnsdi §



qEAE JEAT, L300 R

forvaa sy 2 aFdY oV 39 A & fou amEy a8 fadw &1 amE
FEATTST | Q¢R¢ A TAFTALS F1SW, Al 7 AGHT =14 97 o
THY IATT S19-TAT L ATAT F7 {9690 $37 7 G097 % | AL
T AT 7 AT {97 & TF A5 §TH g5 |

qREFTL-ITT F14* 7 fagor

“drez wfErETAT F1 CF qqeFA qeq et ¥ fa¥ gu o guay
g 91fgy f999 sET werg—NEeey @ g

“Sigt 7% gewedt ¥ frars 34 &, 7 fafeat uaew FY v S, qafy
39 $8 A 8% 1T F1feq i g1ar @rer qard Fifawei & agwar &
AT B 7219 IGY IR fawed &) .

“FifarET & aarat F srauwr F fo, faeelt siT coTeAT AFY 1 e
FFgF 41 | arafas &  afFg faoms i s== adi & 390 &1
FAMT ATTLTF AT | 7 G &7 FH-J-F9 q99 § WY FET AT990F
q7 foad gfwar 7 afgda a8y a5 |

“J8 e ATETE (Maric Von Manassein ) F St fagar & @i9q<
¥ $EIegE 7 FT FIAT &Y, FIA IS A1 LC9R F ag fammar fip diee
F AT TOT A FisAat 1§, STH! THicF AT TG F (HSTH T T91@T
ST gAT & | 99 qaw F1 0¥ fag e o § i a7 dramr awe g s
2| 9 YFIT AT TAW FI9 F 9gY USKE A0, To wAara. ( A.
Fernbach) a1 waa< g1 7 g&w Sam) €& 4 |

ST AVEE HY ITYF THTT W THIEH AT AT ITH AR F Y F A F 1=
g X % Tra et faan orar @ 1 98 @%@ 7 @ T -9 45 57
1 ¥7 a3 § afw fame 7 fia fomr st &1 a7 F ag fawor woT
A AT qF A1 FY AT AT &Y AT 3 |

“St zg WiE fAo F1 71 F92 7 @R gAIATST I ¥ ITET ST
& &Y SUH ¥ - 1 F FIT e ovar § | 9w R0 kg wfa &t
FAMET (ST (Yo T AT T 9) qF FAW: AT IIAT & | T

1. Les Prix Nobel en 1907 & af%7 |



%0 araw § Naw qeewre-fadan

£ F Yoo T7 FANTTIT AT FMIAT Loo0o TTH ez § qroq fiparr o1
FFATZ | I T o FriweT #1379 ¥ arfers Wit gap< fags smar )

“HR AT AW w1997 98w Nfaa drez 3 st § g a7
1o afeFa 53 F1 997 fFar s gaar &1

“oYeil AT AT FY BTG T A AW T ®7 F I BlAgAT A
Wifq arew it § gl 79% FEAAEEH K T THL F qG41 FT ITART
1T & | 39 F19 § g99 97@ § gz )’

fagia o} sgagR 93 I94@

WA | ffvad &1 939 yq@ W w8 Astar ‘e fae
TR QI Faga sifers qqraf w71 afadd $3 awar § S IF7, =T
FIAAT F STHR, BIET IR qeAL 97 9T 71g F1 AFALFAT T FFAT
21 gEradl TaEd € 39 @ F1 qar o1 F fFvaa sfaor #7 agEar
FRATR 1 e ¥ fags fraa fagidl (vitatistic theories ) & s/ a™
fvad uF odY ol 1 &1 a1 N Araq-afea ¥ gafag 1 95 @09
¥ gifasr fag@l ( mechanistic theories ) & AR fFva s
F favgzm & @ @9 A FHUA GO qHTE F AU F TIT &
grar 911 37 I fagiat F Q1 fadi F1 AT TawT SdT grar av |
A1 fagial 7 Fa3E A FH AT IAT, 5T a8 feaman @ fF 59 a5
FREYT T ATAfersh Haq Tq6e €T AL TAEAT FTAT IT qF A7 SIS HT G
g XA gifas fag@#1 | 5@ qeAx T ag T 6 T Hifaa sz
& faar €Y fovas 3 a9 9 A1 I3 aw=n v ¥ Shaa-fagial #1 w1
wE | afefeafa s g0 ad qa afcfeafa & awm o w9 sviw wE@AS
@ 7 w5 fF ag sfrary & faan €Y afar aar g 91 shaa-fagia &
TR 7 ST THY A 59 GG TEAT F A F AT7 T § g2 | 47
%@A< ( Max Rubner ) 7 9t 38 @97 ¥ Seqw@ FAHT 9, 9 7000
gra e A F1 qraT frar fo feoga shga & afearg (darza
sfafFaragl) | st sATor ag ar—3 A, @ sraan fadr g Fifawrei
g1 forva &1 O Tahat @, g Afarsil g @19 @ frvaa Y a8l
TS TEAR F fog gaa sqrear a<@ A1 | frw qargw (IE39) g



TS TEAT, {00 R

v xar & ag sifaa Ffwril ¥ 78 feear 9 woa: T gra
5z AN AT ST GFAT | T FITFTR F7 AT AT ITH fAfewal
Frg fear strar & |1 efA 99 ax wfafwar w3 awar &)

fervae g A-afaT #1890 §——39 97 77q ¥ A A TR H
SART | g g8 | a8 I awwa @ 99 gfaw gE F aifes w@wi-
ST AT ST, LT R KRBT 07 F a0 WN—AEAT F JATT
A agEaT & § | 3afoT 38 ITaN TH1SH & I TIrEd, I, FI3T
fammar & Terr & ST Tfgw 1 dreE v gfFAT B FEAT w7 ST AT
sfFareil & fad=or 7 ge & | T IR ET a1 AT FAT0r § 7 ga R
sfwarel qar gar=mi ( factors ) #Y dear AT sATG dear ¥ FE
Aftrs o |



L E X LA

XAEE TWIHE ( Ernest Rutherford )
(2¢98-2839)

‘gt & fauen gd tHegmast qardt F @raA-gad @3ww & g\’

Srga-afy ®1 T4LET

AT AT F FATE TATHIS T 577 AT, TASE § gaIT AT |
TS R AT FHAAT T2 FF F FTW AOH AN S famafaarea §
uF srata faar | 3q fazafaares 7 5 a7 v =T J ST LYKo
faanff g1 sradY Yo Ta—do I & foq Q¢ 7 9T 9T reAqot
1 ‘B1g FT Io7 AEATA-FATAT T FaFA AGF I7379 7 FH7A AT
&< T AR AT @IS § 39 F14 & fow o) g f7d ft | wwwiE |
I FIAt F qrA ag A fe@man i gawq Faw Fa0 gag 9T ar g %
J1g F1 Fafra g § 0 gIRT 9IS FI IR GIAT T AT & | HiwT
Fo Fo TMATA F TANATH § A7 S1FHT A1 qFATST F HTT ATTHY
eifa ST g5 | A ATA LLRY H FTT FET ATSH fFar a1 3 I g
Fo o ZMAHA 7 Al fazataarey, Mmfzas & sr=d 97 & fog smasy
famrfa 1 1 AWegaadt fageal X &9 7 & fou 73} fefr ay
JATTF AT ATT | §R00 F IIT AT Fraee fq@@Iqreq § A= a7 |
F2T F AT AR T ATTHT FT-Fft S siqafrar it ofv 1 waq
fasa-4g & qAY 99T 997 JAoH1 TF AEARFT F1 9740 gAgfeagi & qar
ST F fFaT 1 Q%8R § ARAWA & ‘Ffaw fagzw’ 1 AT @
ST ffHCr & TTT § AT IS, I T g¢ Y, fagfeq g 9wy § o}
RIS 9 AT g



ATAEE TIAWT, §R0¢ 3}

WIS FT 3§ areon ff fir st 1 F1d F37 # sidear ST 7
wifas gayg faamr sifeq | woa: o oo arfaay ¥ ‘sed sl | fKo-
et SF JIT qF FTAT F TATET F foq s o | smaat fa=m 4r,
‘afs gaT agl grm, at fafas arawi F1 Fwfaal & waaw § gwE
FTAT I AR qF FqS  ATAT & T g1 qopt |/

gIEHT-NTCT FT FT faa<or

“oremT-fraont F sreama & Wsaw-afaar a1 gata faama gar g A
AN AH ALTAQUr AL\ T IAF Tl H7 QAT I T 8 |

“oerfr T TATT g A AT BF srewT-For e T ey § aarf
gas fafeea &7 & fag 5@ & fou F1€ g9 73 feamr srafaw sfsv
T gam | afT FRet ST 39T g ag femmat S awar fF sew-ar 9%
FEg: A TFTS, TS0 AT & AT ACH-F0 AR ifoan a7y & a5 7
1 srferar gee famam ot aar 971 3 S F fog @RS HiR MR A
frowt Weawaw! e & fAFe a1 sewr-Hul &1 g fq & fog ow
Fe fafr 1Y | OF SOHT-H01 g1 T8 F IAET AFAHIT TgT &Y
FA a1 § A guaT faq-afoaw faet st qew fafa & famn adY fear
ST GHAT & | FOA:, AEHT-H GI SATCT STAAHIT FT HATTGA HAT
ATTF TN AT | IqF U sewr-wvit F1 ¢ i for & fasreq £y
ST FY Y | T Fo7 AequerdT qq1er F fAFed h A 7 A § e
fardt 7w ( sparking value ) @ faga e/ smmaa (exposed )
T AT IR FTE T AT Y | 7 qffeafqal § Sewr-Ful F 16 § T
| 9T IgT AT HEAT 7 1T AT IqF A q | ZH THTL, ACH-HT &
faea-5 T @ < AT AT ATTT FFAT ST THI gt |

“qrE-aTa | 12 fox g A9 Ny § A ACH-FUT FT GEqT Y
guel o & Fafy gE g fasfaa & 7oy | g ey o egmedt
gty #Y ooy feew g 9fa 9T fAFS SewEewl v §eT S v
FFAY oY | 367 fafa & fearar wav 5 oF am Weaw § (R S ew-

1, Les Prix Nobel en 1908 & &rfza |
]



¥ WEA § A grEnrR-fasar

oot  frFe wamel & 3% qIT IET A 3. ¥ X 0*° rewr-aw i
7T fagea § 1

“zn ag @ T3 § f 98 AW ¥ fou s v § i 7% Weamet
qarat & faes srewr-wor §8fq (mass) X AT ( constitution ) ®
faaama 7 § < fHifoqw ¥ 77 g & | Fo: gW ag Freww
frwrom & fog amea gt agar § & gifaw Sk afew-ay Wewedt
gt F qF TATHT F1 FH-Y-F7 Affaw w7/, ifoaw oo &
faos< qmaT Iifge | 7 Weawadt so= & awy fafesa w7 7 g&r
afr (rate) ¥ frmes § Roramy svarrer £ fafrat & frafra 78 e
T GeRaT |

“gg aTa T2 wgeaqe § fF Sfeaa-9d qanfis w7 3 afw o,
gfram, Nfem ud Wean Y qXAT-TEAIR FAAT WAL W A § |
78 &Y aFar § i froaw 1 afes aommet #t aamater ag T
FHTT & A7 TTATIEAT F qTT FATT HY AFH ITHT AFH7 F7 2TV 17

fagia iR =998 I w9

TF GO |, 9219 & gEaaw F0i w1, foaat iz fawrsm ad &y awar
9T, 319 T8 ¥ 97 FHaT STIaT 97| T THAT G VXTI ST bt A1 Ta19 ]
FT IGHT AT AT AT HR TS TaEtas Ffafwawi v st & fou
AR Y 4T | 51T 7% a1 Od faarq-aatf o = frarwan & a9
fIoF® 9% 799 F A FT ATTLFHAT G | TIIIH, TTH FY TACHE
TF SFOTCHS TS I3 WL A QISAT AT | 9% T390, 97 174 7 fHar
4T, FITCHF TS F1 ATEAT BIE-BIE faegall F1 AAHT FLAT 47 | Weaw-
ol aeat & faged aT faam F70 a9 WS &1 o & fad fafea
AR F T Y ATAIHAT I | Tl F fadqeq F qra-av9 q=enT qrof
gFa ey g T EAF FAATFT ST ARG W, A
frred & | Boa: WIS 7 fasey fasre f ooy aard #Y sifaw gar
TE &1 A TTHTO § oft GER FO FY sqAEAT & q0 g ¥ | fswasf
aeal § g SATEAT JEATAY AT § | STEATAY TTHIV S FUN H1 AFT 3,
Y gER q%F a9 g9 E, TAREY g AT | AFT GARAT ATCAD



ATAEE TR, %0¢ ELY

(nucleus) # &, frad g ) wgfa Hfexa &y &, fAFed € | g9 3=
F 9 AT TIITM FT ATAE QAT € | F o™ aitww & fafae
31 (shells) oz wT &1 7 B3 Tifas & arare FY ¥y arfos & g
AfrF g T @A & |

ETHIE AEIEA 7 THo Mg (H. Geiger) % AT FTH-HVT Y
ot & fog frar a1 &1 Faara far a1, Sa@ a<ai & fawea 31 afear &
fog afoag=i 1 fasroar daager | Wsaaad faaea & fog vamfas
gfafFarit &7 #ifs 3@ Fooar (assumption) #F ATaAFAT TH—
‘FHT FY gHTE (AT roan faae) F sfafswar scqare soar faafea §a-
TS TTATILHT T I qAA F FI GLATSAT & @1 fafz=a srqama grar 2 v

ITATY G RIS F fa=mi a1 Aiew ST AR s qennfawi |
fasra forat | fasfaa fasme 58 991 a7 7 gF St fag aga
AT ATOAF Era & T 399 aga ) fafaee 281 o 399 Ay @A § |
7g Arhwr WAEY FT SR T@T (concept) {1 THIHT F fagan
& fou aforagai w1 fasrom & aga & afas gew A0 7 97 9= T©
agraf 1, fmsrafcaa (identification) swa fafuai & adf & awar
qr1, S fafarse fafawon & wrew ag=mT o7 @1 foaq aagw
Weamesd e F aewTorsit 7 wear ag> FY sy s & I &, SFH
Fg-sftae (halflife) sy § R s afoagal ¥ gL@ga®  JTAT
ST gFAT |
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facgen wrezaee (Wilhelm Ostwald)
(2en3-283R)

‘e X T & fo ok ATt dgen 0 afcfeafial of Tt
afafrel & T =t 7| 7= & fog

saa-gfex 1 sa@r

B} sraeqr A &) facgen Aeaes F1 WET & TAW 7 &f = gV IV
22 99 FY AFTYT § & AT ATTAANT AT MEAF fox fr@m F fou
faziw-a= (contraptions) #T@a & swT ¥ F | IRYe, faafqarea &
A feug T (Julius Thomsen) gr I &t Tt TawEfTH
SfafFaTeil #Y FSHT F @97 7 93T | ST g A9y 9g fa=n gar fF
S faea | Frs WY gET Torad 93T Ay aratas afcfeafaay o g
T[S TEHAT & | AT i glaemsdi 7 sy qay a7e qorad g9 gdd
g1 & fafy F samas weea 9 T 339 33 9 o To-@EE & gue g
& FY T & [T ATIT TR ‘ATFAT WEA' 7 A f&qT

T AW AR FER WIF ToreH-wFTRadT (optical refraction)
B ATYA § ST AT IATfHr F forg sy offaw (Qcwe) FqAgs 1 smast
e =09 TS S5 F IR A AR stfers I areq FAv a11 7w F
YCCR § FFT AT ATHM W1 Agt A9+ Sudad ¥ & fou vamfas
wfafasm aF, fraw qaratas afad 3 391 $1 7197 9197 &, 9T vt
1 faa fram | S I o, TR AT TSRES AR FTEfTF vt
H qSAT B, SUY AOT AAAF FIAT FTUAT FY | srrEaE-Fadra
(volumetric) fafaaY & +f safers SuaT ST AT ATIFT AT



facgem eEaes, 2R0R B

SqTTF SqeAT fAFTed & 89 4 faaT wrawr fFg R a1
QU THTAA T TF 74T AT 9 T AT, 9 IqF 3% wri &1 foe &
foraa %Y STaRAFHAT A | ARETTE 7 LCC3 T T4 137 FEAF for@ar Areed
& fopar a7 fr eIy qR@ifeaa (Svante Arrhenius) & fagq-smesar
ST AT X qAT &2 % 791 CF fromdl v goarsi @ i &
AT AT T GLATSA GAT | ATEZATS A IHEYAT TAHT TN AT 1

srgafa freafaemem 7, gt arad (2¢co ®) 2 faenfaai & arq wrd
FIAT ATTH Tt o7, ATeeee 7 aver & wifas www F fog oF a7 en
EFF N THAT AT | AT & TSA-FA 7 WAF WET & TG00 1 T
fafraa e faar MU Q¢RI A AT GO § oEAeS A fazeww
T & SqTEt A TR & qravaTE €7 F AV | TAN S0 AW I
adifeaa (Berzelws) F wqrat #1 9@ SfFar 1 S0 A FH7 AT,
frawgo qard faar sfafrard W fod £ 9ad 3 97 39 S A |
HATTATS & FTA F T AHAT T ATAT AR FHHT SEATH FIT q7097 0
FFAT AT | ATGH €T A TAHT Fa9 Afqw Ageaq 6O T GAT 5T
gR0¢ F ATEACT 7 AMIAAT T cofew A gufeafs & @ ARHEF
HEH FATT |

wrgafan fazafaarey & SgaeaaF qqr aifaal & AREacs & ga°
N T TE | ¢R0% | ATYF AT 9% ¥ AW 2 fear | g8
AT AT SATq &P Al Y AT X Gy, FA (T A Es
) %1 fafaree #1d, famm T Sadsia @R F1IHA A qEANTH
S & SFa EAT——a A AFIF AT T qF | FL AT IF A9 AR
g F aardg FEIaE SURT TR FW @ |

q9 TFAT § ATEEAeS F faqq WET aX AT TF (24Y4)
way afers frr oY, 28 oY OF T EaF oY feET Faw oF Y a
et an

g ¥ arcfens ant § fird soer e fearar e
fagia A1 A ATy SATF T FAAT AN A9 F@ IR FH e gy ey
WEAH TF T3 %9 F fEed o o s e & fou of
ATETACE &1 ST F1 srarfad (Lavoisier) waT =y |



3¢ W@ER § ARe gewT-fasar

qREFTI-ITCT F1A* FT faawor

“gaY 9gF W FAT TEAMT T F TAT AT F FoT H14 H
ST 9T | I 9§ AEeaqU Y7 &, g 9@ awa aw afafeaan 997
fea et ggen A1 fafaat oF sfafFaet & 3 & s 9% s
afafasm Y fafaai & sga o faar fFar

“Frafas @A 7 ¥, faaw 98 e F fou agar agar an, 97 #%
QIR AT 4 f qeeT 17 s, T8 graga i soar aeryfios ave
ETXT o 1R QoAIge F qE ©TH T SI7aT 9T | TH faaamy a3 514 5%
FF F fET 47 37 TFU 9T AT A STHET ST TS F H16y 437 §
TR AT W S TAAITHA IJCHTE F1ATE § 5T A7 F197207 QeAife e 7
RIS T ova T froTa gt g< sraar A A Y (2¢4¢3)

“gar A gwear AT fage T AT A daqr— ( strength ) F
A F, F ST TAT A AT F qET =47 A, I  foQ 7€ SUgER
T Al @) AN FEATFR v i feax o afesfts (dynamic)
fafert & st o wwrar ogv R wfaltar £ ywfa § cagx Haar i fafaes
T FTSATIF I[OTTH ATATTAT | VST & T F Awada (inversion )
9T Y gfsehior & seAwor fam T | SHFT SAF 6 qg g7 5 95
F TAWI & 5 J STET ATATHY AT A—BF IH FFT AR F Gy qorere
¥ g wgeaqr gfafwar w1 afcammes fraier (Quantitative deter-
mination) AT ST FFT |

39 THT TS FT A1FAT AT ST I 361 71 afvss gae fafar-
I3 €7 ¥ G4 AT | W qGT F AMF qeqq9 F fou 45 ga¥ wwo-
TN FY @I F7 | g9 FAW & fagg, 57 7q00 & T ga fw wfafFar
F a1 qard faAr R gy a3rd 1 e Y AN o7 gFA A AT F
T U ga X gfatwar 39 § | A1 A ag Far o gwar § fw sfafwan
F A1 TR 7 98> ¥ &Y Sufeaa gregrem saw gfafFar F w1 v afg
FT A ;9T qUT TF THTC 41 qTEAT I T oY, FIF T8 F19 (<0 §
ot o 9T S o TadE Sl T fagia GaK B TG AL 9T | T TF,
7# ag frord faarem & fog area a1 997 fF 9w F 5@ #1 wfafFar &

1. Les prix Nobel en 1909 & #19f%a |



fastew ameEey, 9308 R

AT 7 & TqT STH A7 FY 4fg § G ALY 1 << F THFHA &
77 gad fou wse w1 & wfva-g7 fad; ¥ warfag ey & Afaw gfe-
2T A1 N9 § qeqee &9 F faamm § 17
fagra AT sqage T aurE

THAFT ATOTT FFOT (AFL AT GIIHA) T, 303 F
95 afamr F e ¥ g arer af@da 1 ga wfafear § sEraw
(rotation ) gee wTar & 1T F@TEA (crystallizable) = stderd
FEAH Y UE Z1AT-I T A afafaa g ot &1 Forw ahq a94M Ao
zq afalFar ¥ e 9, g Ffa eg ¥ Soas sw-aAs 38 Sfafwn
FNFW G | ATECATS F ITH T FTA § T garT o6 T Y = Aizal
qT FH-Y-FH AFS A Ffasma fHmar 91 a5ar § |

HATEZAES 7 STALT & AT GISAT AT ITHT ga L afamar €y 1 gafa
I Hifow &7 & fagg o sams faam & wraa & @ 3@ a0 4 0%
A F, TATT A7 3% s ST F 98 Aged 71 750 ¥ & 3@ foan
a1 AT JWITAT FT IqSH ATEI—ATIZ T AT ZETSA—ZT IHTH
forar ¥ 9719 7 srawe @, femg amifar & St s ¥ Arsfes
AT qATH § THS §T | TGIT AVST & o T Siw-azoaw
HHT AT | ARICF 7@ F IARA & (oU g8 FFT qqieq Jwifar g
FX ST I | 797 f7aqg F71 3797 WA T AR 5a9 oA aF woAr
W a7, 7T q9 JFR F faehiest & a9 7 F9 AMATS I9 G 910
& gared & fou za fafa 1 snfase 7 faar @ garn

ST | WEAAT F1 & 7 yeeacs 7 o Afg 1 59y vawfaw
AR Y 3T TRATEA oot | s fafeay gra € afas 3 & 7ie-
29 7 AT FA@-T9 F1 9% W@ geAt 7 afcafaq foar s aswar 34
grofya Agame &, faaw sezacs & faenfaa Y ggmoaT ¥ ST MY
HTFTES AT ZIIFA I fASTHT FA0A7 AT AT, SART § FHSY &
ATFFF-IAWT 9T € AT 98 |

Tarfas gfatward fra 3w & 3% fre @i a5 Ot § Taa) Wifas
TETHT & AT § AT AT 7 8 | AT Searew & fou ag T A1eme-
&Y £ |



{8&¢o
AR ATE (OttoWallach)
(2eve-223e)
“erterra Tl & S F T TR weR & fg )

Sra-9fr #1 ®q@r

ATEY TOTE FT S¥H T TAT F FIQFHaaT § gar ar1 ¢&R |
mfesta fagafaaren ¥ oasY ST #1 Surfa faeft | a8t ¥ = Fiv
(Bonn) i stet #5% ( Kekule) § “Guifos woms 1 ofraa”” sy
s foram | e fog @t & giaar ag € 5 ges @i afeomm a1 %
FET-RE * AT fagwe 91 TOEtF SOW 7 9% o7 #0 F& A
Fi7 @ 913, Tt ATUHY (AT AT FTIT LCOE A AT GAT I L€’ F
QI AT ANTT-TAAA F TFEAT & FI &7 |

TR ST F FTOTE R EAAT IS T FIAT TSAT 9T AL T
FTO AT 27 Faaq Y N ATHOT T 1 FFS 7 Famn 5 3 3o g fasror
g, foi gl F 9% FIA B GHEAT 1 F 15 ATATH A1 AT el qF
+fY FroTE@ 7 ANTT T F TIID T TSB! FT FAGG A9 A FFam 1
& araTeer &9 & T g2 afa, Fafea, ol o v F sraad & g
foFd ST 9 | AT AT F FICATR ATHGT FXH SR & G T4 HY
qore; foFaT &R SRR T A g1 31 S T I SR T
TR ¥ I TR Y TATAAF AT A T THH LA E— FEA
qEATOLEAT T G0 ST ifereh T TroHt F g1 F H1 91 § ey
grar 1 srfraare g7 “edIAY T AR, AT %, S AT THAA
¥ fyod & S9aT 3 Q¥ FEA T “awfra”’ srrar gFvhfew qaral &
SR & | wod: gAw! QARG FF AT | MIHT H 0L~ TF



JAY FTFRA, 2R Q0 ¥

ST SHIAT MT-FTF AT TAT 1 QR4 § 399 FoT § A1F 999 9 F
fog st srasrr e fov

“ITTE FT1 GSAAR TR A fagia a1 T AFA; FAW B AW
N fozaam fafr & #<ar & smast eqa qu "

qREFTI-ITA FT * &7 faawo

“ErEEETEAL & i a5 AR A T frs gFw AT F
TRSIHTEAT § SULFT TR FILA -0 o qart & (S Tadvg gt
R I TR ) G AN T NOE F Fi-gafeif 17 1 57 | g7 60
g &

“TTHT K AT GT T GBI F SARAF 3G FAT Q&1 FH
AT AT | S & guifera saga F1 Faw wraad Fb g (distillate):
F1 AT T F9T QT AT | 29 A1 § e gardt 7 aifes &5 ¥ @
TET HY I ofY 1T IR AW AT F AW F A | [ AF
F1 3 o aErT A7 1 AR 99 98 WS TG F AA-FAFL B AT AT
AT ST 39S faeg TS A1 T IFHAT 97 |

“sra 5 Fearfer F qarte OAd 8V AT & | SraTas, &N S99 do
¥ TAF ATTT F) T T Y TEATA H T g 1 T 57 fqomaei H1
T R ZTY @ F + fow gd i =1 ¥ fasfag faws fafa aa
2\ g vamfaw fafaal & sfefem =% odew & fog Faa) o
Y T JAT YT § A7 36 T F9971F, 7, Fa ( refraction )
TE FHRE st Wifasw qorast v ff SeanT o o g g )

“TT T F ATA AT ST F TAT AT 7T F & Teain WY gn i@
7§ ag 39 fewr 7 g@d wta 21

“F dw Y grifaa QT & wrew fadiw w7 ¥ w6 0 9w g, oF aamt
& frsror ¥ 0 & WY S8 THTT F SURA § AN E | eI §9q,
g s o o e &7 3 eifera o 49 A, gew AT A 98 J998 T

2. feures &fEr &7 Journal of the Chemical Society (London)
113, 7o 24oE # fodl Tt qowe A SHh & |
2. Les prix Nobel en 1910 & &fXa |



X3 WA | ae grEsR-fasar

gery Y g & R guifer S F fow 3wt faqy Aged &1 F i+
A F AT IAAG | T NEA, STIAT FY 37 N § fradv-sradr § sy
qTee & g9g aAd § 3R 7w & facfrs ((repugnant ) gig & fog
QAR § | 37 qaTdT A T ofY & | SITERoraar, 9T fF T roRea
2 ( Dr. Albrecht Hesse ) 7 fag fFar &, a5 9% & &= &1 @1|
999 2 |
“ga AT e gF A gew gfee FT, S Fa@ qaifas g Fr afa
g s gy et €, fasrw SaavT gfua g F ghaw famin a1 g9
qfFar w2
“oT9 g I TIT qF IET A & 9l § Ipfas gufaa zeAt & gewwdy
( analogues ) T frafor a¥va & | s g (TS AWRIA A ) a8 98
{ & AT g & 5 39 T AT A-TFAT AT 971 & Hrou F frqafhe,
FYT rqat Tew ( lilac ) #r 7o e gy o
“ZH FY F THEAHF GIHTA T Q0 & F TFS AT & | 398 foq
T AF HILATAT E1T I 3TF IART T ATIAIT AY T937T I &Y F 9T
TEAT 94T 4T |
“arg wrar ST aFar & fw uw Erstraa ( Genus ) I 9 OF OF 91T
TF &1 TFT F §31 FT IWET T §, g 798 a7 faoges 1o g 1
“gg gFX, Frefa-faam @ gfed Fwr frev-vov 9 faogs
fafurer geat &1 fator #<4 &1 ga%T 3@ Y Siw &1 fafirw g w4
Y TF Y TF F gt &7 faatr F@ 1"
fagra X sagIT 9% yora
FreTE 7 $93F N1 & T F T T2 B 9% FH CF ITH g9
TTIAT 3 QY F{6T et 1 g fhar frast ¥S IO swwa quay
4 | qgmEfas WA F AT fagia f g I s gs | Eias WA
ggsmar ( geAar-—polymerism ) & faarw & Srq ssansiA &7
T T | I ST J1S T2 & TSTTAT | T TFC IFAI) WaT §
TE &\ £27 Y T F1 Fagia T g1 T | arg F 7awF, JY fora-
ares ¥f9#T ( Leopold Ruzicka ) (23R &7 faa=w 3f@y) i 9
3T ATHiET g |



HIA ST, 9390 ¥3

TG 7 FIIT0Y g v frowut o srenfea Ay fowm, s e St
1< et (Tiemann and Semmler) F AT e Saq st et
st & Arefirs ITAW 9T =A™ AG fGar 1 qmod age & fqanfaai |
AT 53 I IURT FTIATAF AT FAHT | FIQA A foroge swsfom
T AT 9 1T g1 a7 oA F ercdrwor ¥ 997 qgrar fae )
sracara F gftedior § ageaqe #Aferams & sfew aop § adfa-awt
TIAT IET AT



&

A7 TR NIERT TA (Marie Sklodowska Curie)
(geqe-223¥)
“Yfeam st wEifraw ol @ @ & fog qo Wemm M gER FWE W
Y e F Ul g AR F AewEA g wWEA-Am @ afg & feg)”

SraT-gfTT FT TRET

F0 SFAEISEHT FT 7 ICAT § AT 4T Y IF F97 §F F A
AW A1 TS H1 TG 971 Faqr 2y sifaarax frear srast s faqr
gIRT 9T 5 | ¢’ F ATIHT AqAT qST Afgd g afeq A1 areqaq
oY <@ & fAw faer ) s faR #Q ( Pierre Curie ) &, St
SY AT ARAT & WA &6 F g 4, /¥ 7 el ok ga%
FAR AT AT I forarg % foar | R¢’¢ F wreew § wmad fafwwow &
arqa § ag fasee faarer fr frasss afvar 7 gfaan @ et sty sfus
Heamydf v s ara gmr Tifge 1 e afq ud sz 2faad ( Andre
Debierne ) & &1 9197 39 %9 1 FATG G AT FT | {30 A
G I & &7 7 AeqA Gq fFar 7ar | gq% gEL AT AOH ARG §
ST A ST q1eq g2 o< afd F arg Wfqa 7 NS TR FT 747
W ety

R0% H ST & ZHEATEM ¥ FTX fa 370 A 4 g1 T | w=™
O A omawt (X g0 1) wg gaw A m@n ) omaE w1 ¥ fog
23 0¥ 7 Ifsaw $ediege w1 Eaeq foar wan | v« fagaqg 7 99 seaars
& F1T T 91 F TrAAT F T Y |

o {33 arawt erufew 7y feaai grar L amw Weuw e A faer am,
SEF 93 & § iy Weuw fronl F @19 ( exposure ) F TAE Y
AT AT | AT ST O v <A ) A font v g o



A0 wErTERT 08, 2248 ¥y

qLEFTTIT 14 F1 faazor

‘T I 7 99 q<al 1 @A & fou gF adT fafy 1 fawr e
T4 fafe &1 sma Wegnataar F1 w@rd &1 qxamordrT 0 AR AT
IAATAT | AT TTATTF qIFHF0T & N7 921 FY Aeqnafaan 1 am=
FTAT EAT AT\ THY 977 "oar g F wamtiw gfeww & Weawadt
azrd fea sar afFarsar g 1 37 fafa w1 s swam gan @ agfafa
FT-FS quiFA-fazomer & fremlt | s F & fafwont & oo &
w1707 39 fafy &1 avaw i fagqe gmr =gy, faay Weanad qemt
T @IS & GHI-9T9 IS UF gaL § freaarens ofmg g as

“Iugaa fafa w1 w9 7 w19 g Ffema fean o o & s aamafas
gtswareit gra Weanaiwar #1 qix a9/@T ST G961 21 g7 S 7 I
frora forat & for faasae @ #9-9-79 Q1 Weanadl qard &, 97 § T&F &1
A, i faena F qra gar g, Teifa @ @ §; gai s, S afan &
|19 AT 8, Hean wgrman g1

“gn St #1335 Fazar a1 fF faw et 91 gue a fear, & A9 @
¥ | ag fazara Weawafuar & awnora savy o7 smafa a1 @r-
afqs gftemion ¥ 98 I ¢ar qar Fodr 41 fF gaR 79 9T FA: G
faena s 3 afew § | 98 feamr sz a1 5 Wegmafaar = agal
Y srfar gew wrarenl 7 A @ Y 7 faemw & st T fsgw

‘o T M1 A4 FATT qedl F1 9T FAT IIT1 FF q61 F
FATATR 418 & Wean A1 TF €7 § q0F 601 7 G671 31 A9 7 a1
UWeam =71 g 30 €T A IAIA TF A 7 IH7 g | 47 oy oy
Wegmadt qard ¥ g ffeaa oo onft aw s 7di g g |

‘g waw &7 7 Aeaw Fv Weawaiwar saq § 7R e g3 w
FART ST Yo JTF AT Wt B 1 Tt arfers AWegmatuar & o
FIU § ¥ AT AT T fawed) § | § ag W qarn argar g o feaa 7
q g37 i fAwedt § T ag oF 9w AWeaw gra & o L3¢ o gfa
2 F AT 2 |

1. Les Prix Nobel en 1911 & sfga |



g TWEA | Aaw Jeen-fadan

‘e g/ I 9aTAT & T FTH FIA BT AT 9 Y & forad sefeqea w7
s Aegmataar & qoras & FTor €Y &Y awar & 1 gw s Weanatuar
FT YA TR FFAG, SAH NS T &, 3R faeadi 7 § I961 garar sraeiaor
a1 faaq-fagdaor g SAst OFA FT a7 § | I WA FTAAT fANET
g1 399 o1 1 A, Tqa fagenmdy (lectrometer ) T, AR I €T
# yaw 737 §, gafer sawr Fraix aeg #1989 @ET Ferar anar g1’

fagia &Y sgagre 9T wg

Aeaw #7 srfasre AfFae F 912 o7 aeal 1 AUAT g9y AfaF
#ETAqW g | AT F TAU A g afadT FAT I¥T AT 9G4 F OF a;
g% (force) ®1 w@FR Fr wgr Weaw ¥ afeqem F1 W IEHT
R gE A | qIW fAIq-arowar & g & | 6@ fagw s Y agear
FAQ 7 feas 7 ¥ o7 0T 924} A qAF FTGH AT IF
SHT Aeanewt qarar qae fFwar w1 Weam F gufeafa 1 3@ TH1C
qfe sF-auiwa faomer & aam &, fSaw aq1d 71 gewaw anr o
A TorerH FT afeaT a7 @ | waTa-fadeer & feg aared #Y 95 a1w 9%
TRA FIATISAT 4T, fTaY FHATFT S WE Sc@foa (emitted) STFTA
afcafaa 1 o | Asam A fagd-afwaar a3 al o Y 81 g9
F qrq g ¥ I FIS FAT A3 ST | Tg FIAT HT TH AT g AT SAT &
fasra & qra-qr9 S 99T F ®TF gaq fa@rs ¥ar § 1 Afeaw grw
Segfoa FAt SIR-AY F7 T AT 31 3TF FT A FT AT A & | TH
A F FTATL ¥Y 0 ANt 7 feqw 71 &1 fagrs Wi 752 1 J1aw

Tl UF =4 frasss ¥ @ TS T T H F3F 0. { T4 AsaA
g AT 8, qutfy gew wrr A feuw Iga-y wivsii § qrw swar €4
g FIAT & UF A stfars afvaamay fafea Tefraad g qrrsmer &)
T a9 FT 48 A7 A 30 X To AT 7 ST F qEATIS W@ AT |
T aeal gra It fafewor &1 sirfaa srforgt o s srama grar & s ga@r
FTTOT ST AT Agea § | Weww & srrfaswe & azanq Weaaadt ozl
& sfus afeg v w1 eug N wifa yovr 7 = | g9F favg, 3o faem
F saws, fafw Y sfeifrg gael & wma & A @A &1 T
farori (Rontgen rays ) aX FT F3 A& F1 HY T THT WG TST4T A



LR

fagat fe@T®  (Victor Grignard)
(2coz-2e3n)

“qar-wiaa famare sfardw (reagent) v @w & fog; o fred adf’
# wafre W & fawm @ agt aguan & g
(23 2R FTYTEHR aTs HEfig & @ma fan Ay, AR afagge ¥-)

Straq-9f &1 s9ar

AT AT faaas fraTe 1 SF9 QAR | g 91, Sgt T
T RIS & a7 A FT F A 4 | A frar feaw Aragtes afe
wg wieass ar @rg-a1e ey | faaare 7 faardff-shaw 7 s=ar =
&1, g <o ot oF gER & st o deat # ang feets dar
) UF-0F F3F a1E FRATISATAT | I« WY, fouen fazafaarea 7 s9
AT HTS | ATT AT & TAWN & qiqd & ver § gwifad gg o smad
@A F g fwfen swamaa arfaq (Philippe Antoine Barbier)
(2¢¥¢—2]3R) T sfafFanit o a1t 77 @ 4, 3 g sef
afit & afge gag—CH,—ser srar &) oot sfafwmd 397 @2
FTE & wfafrr & a9 wfae smEeEs (CHgl) & #v Sty o )
fas ¥ a3 &t afer srafrs DFF a3 4 917 39 aig B AT
(methylation) #v wfafar 9 awa S faar smar a1 axfawd
TE 19 F T TGN T T FFAT7 | 7 GAITF 9 R 09
fraate & 3@ A w1 7 faea F37 & fog agr 1 A 7 ag dar &
TS I & a1 A, Afae areTss ¥ ga s axg sfafwan
FTATE; 5T IOFITH T  GEATH Y 9 GEEAT OgAT 1 UF A AT



¥¢ @@ § e gEwr-fadar

FAITE & TR A 907 faagqi & fam 995 59 gu & saw1 o=
sfaframil & foq s saw fFar

9R.0 ¢ ¥ TRET T Uy & forg forel) el <fifiaer & sTaF ora T aredrwory
FY wehTfara foram | g 7Y faf & s v 7 9 & fean | sl
AT qT Aer €Y oA THRE (6 (o4 F &Y THTIHY Y geAr
FT 00 oY AR Frams FY I aF AV a8 FEAT Sooo Y T 1 M9
foaea & (0% 7 T &) TF, I AT A=Y A AT A §C AT AG-
FTS 7 FAT QAT T T @ 1 srarrae gaet arferss 14 @19 a2 3 oo
qG-FT& | WTA AT 3 HoIT F A (toluene) F Iara 9T 74 fopart o

frmars A qeer afafa & folr & foge d@ge adl 9; s
FATATL FIFATHIATS (To Yo ) FATATTEHR faear =rfgy ot % Iqar
TIE FTAT TTEHTL ATIH X ATTH G ATIF AT H AT A1(gQ AT |

qREFTLATR FA F1 faa<or

“Frafas FFRET A N A AR T A TN A 21 NS
T4y a1 GOTEF UF A8 Ia1% (ascending) =fkd (condenser) I
T QAT (stopeock) FT IIFFTL FT & AT gram &1 a9, FAT
& a7 w1 8, ey 3aS faoge goF gu o o @ 9@ awar |

‘AN XA F T F AT & T TIHT-HT F) G165 § & fear
ST & 1 O AT, JTANH ATHATS G T GG [T —IIGadT
Afqes STNSTES—F TF AT 1 ITT &1 190 & q0eT F TF 9%
7 oo fout Smar 1 a8 u—30 TI-FAHRR fasyor Afeaw 9% gror
SITAT & | 9 Y40—300 To Yo THT 3T faar strar § ok wfcf¥ar sagsa
farsror % 39 FTRY W@ & T WA & | STaAaar 939 9% AT I
F<& gfatmar 1 gfa a1 st & 1 37 afcfeafaqt § gt qf s &
T gt ST & 1 arerer fa &, Tase sgar Qier T Ao s gar
| qefaraw 4 syl &7 7 Sufeaa g ¥ aga wea w7 &0 w1 & fog
TR WA W F AEeA TR E |

1. “Le magnesium en Chimie Ofganique” Bulletin de la Societe
Chemique de France Vol XIII. (1913) &¢53 ¢ & sqfEa |



faxa< famare, 23¢4R ¥R

‘57 TFTT FATT 7 AT 7 Frafrw-a1g F NF F a9 w0 Karg
R §; ag Aer &Y gAT A a5® I §; ATfFAST T F1A-fg-orrHarES AT
AT FIAT 3, T gr ey &1 fasafea g1 smar & =0 s ar
forameive angl & ara sfafwa sr & 7 a7 gt qraroaar T
feelt a-afadta & €1 7 o7 gt & | qAFTQ HIT gT AT FA
T AfTF FT IF F ITAF ATAT A 9IS FIF STSA § 9 H1H 9 A
&\ ¥ IFT AT QY (9@a a1 91T 21T 471 Fore NI g1 § | TR-Owar
F1 ATTAFAT IS T HH-FT AT q TXH FTF G FFAr sman g 1 g5
1= AMfTF F7 Fae To-faroaer FEAT 93Ar 17

A ST (Paul Sabatier)
(2ew¥-13%)

oo QYfrel & s W@ woil At wigett w Sufeafa / giz-

s & fog 1!
(222 =1 g o fafare & e fear v ar;
15 3fET g0 ¥o)

staa-afer & saar

Aot Big §F FTEA 7 I1 G FT S#A AT a1 | Wiag 35
ATATS & ST EATAH g | AT ATAA WA 67 qeqqT FAT97 | SGH
g ¥ are 3fcw § ww wEfew 9@t ( Marcelin Berthelot ) &
IT-TEHTA &Y 3 | T &1 Ity & fou fody mf sy Aifaw 7
qiget & wad AR @ 7=t of | AT qE q qAEY HS AFE-
i @ 9 8 Q@ W@ 9D gt T WfAE 98 AT FIG 4 1
Wfaa i @ F RS &5 7 aady a9t & o | Tanfa sfa-
forarsit & qafiaa FoaT aT otrad oY seAwor fRd § A IR =AY T
HT T FAT9 faQ@re Iar & 1 QAT F10 AT0H gragioe w1 sfatwar g =y
AT 7 Y 9T AT 21 G977« ar 5 qoRge w1 A, S 3
T FHtwa gag F Il 7@ @ ST I TE TG ITAQTE | TAHT A
A1 Tfafeeda w@r an | 389 9@ 2 G T, Y FTET T

¥



Yo WET § NS grew-fada

FAITAE | T FET T TAAAF T ¥ LI G0 FIAT A Faqr
ST @ &Y OF FTET GIATO] AT GO TLATAT § GAT &<ar 8, v
J9q9,CH,, 7 g1ar & | @ 3 F149 G 39 &, A7 TIF (ethane)
W EIAT & AV I AT FY FEAT & giT E, & C,H, | gfafeeda
T IFR 94T €7 § g g 94 & A C,H, ¥ famrs 2ar &
A FrEgeEE Araw gfafrar ¥ gedee Wi 3 ghgA g o
TFAT §; T AT A rifeF w0 ¥ Gy Afew o, C, H, st
1 2¢Rv 7 AT T amad gl org f-amfed g (Abbe
Jean Baptiste Senderens) <4%—$%3%) 7 ag F@T f5 wfa gaw
FT ¥ A 9Tg, FEIT N A g ¥ oafalFr w1 Rt
I FT IAH! ATFATZS AAAT I FI0 F ATAT T FAT IEAT &, FAfH
o1g F1 qIg 77 faqw ywa fears FJqvar g@ ww A afafwen G
FNT TR ETIZIS T THTE a7 A g | ToT A Aforat & i 21 5a8
& T TTATY TEATTIH TF g & A3 §C & A1 IAF FaT ILAT]
T LIS T ¥ I3 g7 8 | gragroma<wr & fage (Nickel)
1 gufeafq 7 S0 & ¢ FET IHEA F | AR IO I I
ST § ST FTEA-F T8 TCATA] & F9%F 220 99T GAHT AL 8 |

gafarg F Aemgat F ITAFFTA a9 FT GIRAM I § AR FT
faar | o G A R AR AT FEMEF WET { IS 0 F-qE
9T gEqS THIfRa # |

JEEHRT-NTT F13 #1 g’

“wrenai (NS 2few) s 77 (Moureu) 7 s fFar a1 fa ®iea
FTFq A9, FEe, INg ATAT Wfean #1 Iufeafa 7 ofafedm ami-
Soqfed g war oY | Ia% fagea § FET aar 91 $T OF 79 a9dr
o fasY A at e quas o, I97 ST TG 979 i qraIad
g9 @97d (condensate) IAT AT |

“FF faar< fFar T A e N fau ¥ fF ey <feam Y
Iexor-FFat w1 arafas F1eor WifaF §999 (condensation) Fr AW

1. Les Prix Nobel en 1912 8 srjfga |



fawae famare qun wafog, 93¢9R ue

atfar 7t 2, fed s am 7 3fz et &1 77 T @a
T F Q1Y TETATAE TN F HTT LT 2 |

“erg #Y FUaT AT A FAd fafEHT ¥ @ awdr ar IgF wFFA—aET
AT I, 1 3 FEATGF DNTF F ST A T2 geha & | rmaar
AT F 7AW 7 G gfafeda & fassaq &1 78 ST Fqmr |

st 77 ag fafma &7 & @ gon f Avemaat g@ sfafFan w1 @
HEAAT TG FTAT ATEI AT AA 44 THHT AT AT AT | oy 98>
A Jesv0 & qroy QR T g THTC AT AT

"TEHTE AIFATE A 300° Fo JIT I W gU fade, AT
AYAT B F FAX TG AT FY 107 Farfega T A7 § a1 a1g Fy afeq
e &7 & fears adt @ 1 39F arg-q1g ofgdia & faama ¥ aga sfas
ATAT # FIfEE THA AT & | FT F A A 79 fAFhed) §, 98 grxgree
gl grar; srfwaT 37 T T )

“ggu Faw famee Tfad| F EREIGHIETT § 99 gEdl & SR
fafaare &7 ¥ a2 IR0 ST & HTIOT AT 4T |

“Fod: TSI X g & faxor #1 afs saga fres F @ &
FHT T AT S uga 7 afataa @ Jwdt g, 9 wff=a s
qF T 9fadd 7 qgE® g1 gt § (ST 9¢R9) |

“9R00 & A 7 fafeaa awSAT AT gS 19T TS F g9 4G @1
9¢0° Ho T 7@ {7 & HETaT ¥ F1q F1 @nzFategaq (Cyclo-hexane)
¥ qui afead frar s aswar & | a9 ¥ 3@ fafa v sosars raqer fazara
21 2 3o fafa & g fagia %Y N ¢2.0 7 FY W | stfas gregiom
F 9T 93719 F I F ACFHTG FATA T@ GTH @ ({4o—300° Fo) I
TG T fAws 9T 99T |

‘o SFt (NN W) FIA F AT F T TP N I oAl
FOT ¥ 31 7¥5 (stearic acid) Irq § g9 & | 98 W 7 fmarmar
fer g sl e Gt & ara Y Sois 91 F1 Arefaa (suspension )
AT H TAHT BTES IO 7 #1 Iufefa & ¥ o1 a6l §; Y 794S
3ra / afcafaa & oy § | 5997 aRga: 7 AT aHAT & a9 S
¥ STE & @ &



43 WA § ANdw grewr-fastan

fagra X sqag1e o= 99T

faare o gafag A1 ¥ fafaai & S @ STIT Yo I§ G &Y
I €, wrefas Afrl Y sfafwa & fou ag &1 g9 §ar &) frae
&1 fafa ¥ geifoam g@masa FEfas A § gga ar g1 91g,
Toaat 70, S sToar ST & FTHY AT gy § R A 3w qrg
93 W €, IO AMSIEF FEHF ToF F @IFC FWAT | 9T A
Sufeafa § ag wfafFar oo & S & #=ifs oy 1 $a3 F afege
F qra 39 7 A9qx fawar §, aafy ag snfsasm-amg 9% & s 7
FTAT F qLATOrHt § AN ¥ A0 AT 1 o« At whvw snfraem
e faeat § &t fras sfasds w1 G s frear & oay
o st §; @ gfwar 7 sEfas gos g9 S & st o gad sfafwari
F WS qHAT 2| TH T, G ga—Frafas afos qarat 1 sufeafa
H FTEA TR F1 FAF TFTX BT TTFATHT & AW 97 & I7 & |
FTHA-fg-NFA13T TF IIFNHIET 7 A0S & TAT FT AT § A IFSFT
FAET AFS AT & | FAL AR FALA F F1afad w3t w1 At foada §
HIFT FIEAT A @A § AaFA FF USHIge qAT foq1 J0AT1 &1 o 37
IAE FAW & (797 F9 A F97 I 9197 Y A1 B IS F T
AF AT TITHT FT SATEA GHF &Y GFT | 747 9741 7 siwferat off, gufaa
gaq g AT afHTiF 9 |

wafag # fafa 7 greiom i< swqe wwrd w1 frFe & are seamy
FEY g1 AT ; TAF FOTIET FITIIOA Y F9IF AT FHT AT ¢ |
39 QI & q1% A & F9 FAGATE 197 9T FT A9F G, SvAA
FIATTH TS A T TR G667 T 921 F q709 7 Sq9wT fowar
T TFHTT T 9T WFEH FT FTH & T |

Ffaew ) frge € 37 JA1 fafoi & sy ) €, wafo ag v
7% qIX 95 9F7 § v w1 gadt aqu o et A fafase swanh 78l fag
1 gl | g & o ok fefaay & sfrermea § s o g
frae a faaagd o fafefes #f@ (Silicic carriers) ¥ favmem
F fqor &7 e STAWT 1 @ @) e R wefae, AWt gfa-
foramett 1 a1 qar e Seatea AT 7, gE I IR



83

ATTHE FAT (Alfred Werner)
(2ege-2eee)

“srureit & qeaTosit wy wfEdt (links) ¥ fed @ W A sEiar 6 ag
qREFTY A ;g qRTY ARETHi O At ST AT St
MY-FTE ¥, fstaw srrmafae @A &, 8 87 g @)
straa-afer #1 saar

AT T A ATEEaes AR AT Y Wifa o sraear & & wam-
T wavr 7 fagta efs S FTH @Y | swd arar-frar # s 7 4
TEAGRAT (ABAIR) F AA-AUSR 7 &Y 9197 F9AY FATaTeT F71 fravor
AT | ST TATAT T AT FIeaRg A ATEH G AR @ 7 o
@\ 9gt g giesw (Arthur Hantzsch) 7 §9 ARG T-THR
Fafn afns fAFe 4, faad fagoar & =1 oF § 951 31 a@
qgdt Y, freg Sad quant 7 fafawan ot | sex Surfa & foq fewd
TR oAt Afad (2¢ko0) # adX 7 37 FFR A fafase aaragaar
(isomerism ) Y syreat F1 faFra fFar a1 | A9 §2 gF F TTHSHG
(terrahedral) &7 qeam e fagia &1 faqr fmar, agsw &
fou saq qNgr afEq T FAT 927 |
FAL F "o {AF AT F AT I FFREAL FT AT €13
[ AT | ATIA TT 9T & o 4T FH103a f5d | 53 (complex)
At F Wifas w1aa & I9F HT O faaqq T F1 971 997 AT 9
I AMAT Y ATl AT €S g\ 7 qaey F1 qvAfas oy g
% foq smfadta 773 (models) sa @ +ft wemw fag go, 7afr &



w¥ WA § Aas EaR-faaar

T TZS FY AT FIHY 67§ | FATH 7 AGAT B ATaqHar A87 ¥ b
T Z7 T2 &7 AT 7 3397 799 G 4 & 998 G441 A A7 75
F AT F9F 3@ F FL & AT 37 G |

F© a1gHl, 517 F1awe (Co) Mfwam (Cr) sraar ifsaw (Rh)
F sraafos sve ¥ sy (C, O,) F ara 5@ At F gdor sfvfawat
F1 TF THX T T8} 141 AMMGY | 37 q274] &7 srawfag gHr 3aaT faga
ST AT | FEZHT T AT gIr 7faq (polarized ) s & a3 7
TfXEdT T qGY FTO TAEAT A7 | G FAL 7 AFG-ACHT GFS AT Y,
o Sudaa aal & ¥ G axa F= 7 Qa1 91, T foham, A s fagt
AT T & 3 & 74T |

3o IG Y AFEAT F Tg> &1 (LY H) FAT T &7 § AT 97 G
9gF T | T A Uil o F fou, sraay geear § @t [y
farameff & o S FARTET A FTMEFW T 1 LR 0% H SAfc@ 7 ATIH
foT uF 78 w@rm {edieaz #1 fato frar @ g QT & S8 g
E F IF 1T 2R QY TF F&1 T AT FTH FLQ T |

JTERT-ITT &G &7 faaor

“garerrar F g9 fagia ¥ gfeewror & @ qe@l F ATt 7
FAX TIHTSHT AT TIATCL-FAZT F qMA Y €9 I TAW W &,
FTFAT FAT FY FIH FAAT AT & | TF TH A7 qwmorsAi afq fema
TFR F 37 ANfTF a99 & | aga-¥ ara ( molecular ) Ffiwt 9T
ST 73 ag Fraw st s 33 &1 @ & f o & ag-a & fou gaay
AT IATAT AT AT 2 |

‘g7 grET 7 qaY qg9T N34 A8 I5qT & F dge A F Fw A
a1 T F @G FT AT GFT aF Tt 1 e fradr &) ag
J@T T 5 ag Sear G40 F39 a1 qifcas aTvrst # 1 gt o faag
g ¥ | FHT srfeeraw gwuaeaAa (coordination) &eAT FY &sr &
Y ¥ | o9 qF g GeqT ¥, & AT ¢ gy WY &1 Fgifaw w0 F q@fwq
Faear g ¥ foy (Med R s g g ®©

1. Les Prix Nobel en 1913 § &dfza |



ATTHT T, 9493 uy

<§ ) fora dear # sramaaar Sy & Sa¥ g7 weur fawd &1 qa
g TaAiTF ARTHT A7 AT 73T 37 TR A 87 1Y, Fovad srfarsawy
FAIGTA AT HEAT WS T 5 FA1(+ (97 TH FATHFAT—~AHIT TTATY
Y &, S TR TATLEATIA—STHIT TIAT HY 1 &

“gres & &Y SFATT A T g1 & FF A=w darstaar principal valences
(fa® g7 ANt & d9% FAq ) R gg@F FAeewar (auxiliary
valences) & (¥R g1 @ AT HFF ANTH AT G9W AT FFSIRAT
FT A1) FrE faaa 97 7df a1 o7 7 fow a9gdt § oo 98 W &,
IqF oY 37 AT GAISTFATHT F1 AgTa f905% TF & |

“arfl qe gAA G AR 3 TR ) AT F ga o< fa= fear
@, AT F T TS & wiaer e 9T o fa=me AdY fRar wam g
e ag & FF € 998 (F) I arg oy (a1) ¥ (A fom waea
TAITAT FTH GHS TS °1 HT & T § | T7 T FT IAL T&IT: 7T 1Y
FaramEarst ( isomerisms ) Y fafww R=fa saaeani @1 goar F&
srnfirs fafa & faar = &)

“‘gATEgEAT 9gS SSfeA Aot F qrY Y 1T A1 F HGTeE H{v F o
FATAAIAT F1 qTEqT & foq % 39T aF FTT FIATILT | AT gH qATTGIAT
F gt afga Fratee F1 o fafws st s g Fifmaw & for g6y
THTT FY FATTATT Fro FIFHLFTA fag 1 71 § | qwrags AT & or-
ot & fafrsrar gat sfas & fF F- 576 a5 @ Y gg=mT
ST @FAT g |

“gfg FAT TG T F A FIT a1 & TG TF § A 7 Al
zqu-sfafas ¥ 7 faoa aret fafre sora ATl 1 99T 9T qaT 20
ZT TIAATH &1 IGHT Jg ATAT FT AT THaT g fF 3T 99T F JH120-
afsa gqu sfafas &7 7 faear =nfgw

“ged: gAM Ty AT F sE-atra guragal § 99% 9 6
wata fFar | &% qEet § awga: QA fFar o g9 | i g 7 & g
afra w41 1 99% fFA1 AT 77 TR TG-J-onFdfow s F qrarer
"t &1 fafea v & fag w1 foar—

[Co(C,0,)s] Rs; [Cr (C,04)s] Ry; [Rh (C,0,)] Ry”



$% W@EA § NG® EFR-faAar
fagia X =98 92 ywa

WA FFPIAAIIIZATIF G | F9TF fagial 7 579 3% 959¢
WA | 4fg A | 9 afkfeafadi @, da1 s safas oF awEs
HASTHAT & WS HA A [HAT, ATIHT GHAT HAT 93T | §F A0 &5
HTATR TF HATEH IS AT F1 F% GAGHAT AFL 1 ST I97 F
399 §7-f W &) AR a0 7EA FTAAR G | IO F Al
T &7 fagia ©w g@ faar & fag gam &1 ergwa awfew (Linus
Pauling) & aredi #—"gr@  go awi 7 ag A gom & fF Fo widfeafasi
W FIEZNAA T TF TTAT TF TIATY ALY, Feqq &1 qTAmvpent 41 s v
q% ¥ ATFE GaT § | TA(OT TqHY ST TTAIAT FT T GHAAT ALY |
Tg PRI’ FAF FgAET 2 |

“orFrafae WEE ¥ 3 9§ FrEfas @ w1 fawra gar g
AT qared & AT A A TE i WA A 91 e & feamd awv
oY g AT F FT TF T GAT QXA | FACHF P AT A
% w1 & fou wre S faeY ] afver & s <@Ea 7 s afgw
AFTHTF AT HT TEEAATH | FARET (space) § T ATH TTATHY
#t sygeaT faeqr gHTagaar (stereochemistry) &7 fawg & | s fas
AR | g8 & 747 fq9FT a9 v |

74 AT AT ¥ 9F @iASt A G5 A qF T qEwe
THA | 77 e & fawa g @t & qaeal @ e sv T4 fafst
Y 57 o T | Tt o] Sfeaw gl S g9 Y fafael F of @ mn-
o g |



8%¥

faareit fafqaw fraga (Theodore William Richards)
(2ege-28r¢)
s et ael & faege St AR R A e @ feg”

Saa-afcr #t saar

faaeiz fafeaw fasa #1 w0 oW 2197 a1 7 garm 911 R
T e 9 AR oY amar Fafey | a1 s Y Tt g
=1 fow fag gam 1 oo grde | sreoaw fa, stet isaR Sfaang
qid=s §% ( Josiah Parsons Cooke ) 7 srffasa T axam-wK f&X
Y AT FIT T Y& UG F&7 F1 JTIHT AT 1 097 39% fo7 94.¢5%
T 9 fAaToT, Ta9 RIS F1 HTE AT 9T T9 ATT T 0,009
Y Afz &Y aFdt A7 | I Y Sty & fow Qe 7 fordt it fifaw w1
IgY faom a1 1 ST TEAT § qega QU fRar ) (¢’¥ § 9g@E S
FIHT ATT FES ST AT | {]0¢ F Tiewra fazafaarea 7 sSmas s
FATAT ATET, T AT S FEAHR FT {41 | 39 92 grae famafqaea 7
3 ATTHT AT 7 fGAT | 1 SATTHY SAATAT {7 GG A7 GIAT 9T |

qTAT-AR fAFTeod U4 agd qar fAaso & SwT-AM #Y Sw9ad
FATIAT F FAFTO 3 FTC0 I8 ¥ TFA AL/ 4% TETAT gy | o=
wgfq@ 7 Fo ®ar ( K. Fajans ) #t amaww afasit & g gifqay
Jeaiaew ( transformation ) & 1@ H & TTAN-WIX F1 AT &Y
FTERIFAT LY ¥ 19T (9%23) A fEs @ A w7 §9% (sample )
49 | fasa 7 59 sFaww 1 faea fafirn &t oF s o fafa
g5 § 7 qal F TATN-AR AT 3w 1 a1 ook f wedi 7
“fege gard anfas sar Wfes TamEF quT f1 qwear ¥ fog



434 WEA | A grEsR-fadar

ug AazaF g i aard @R fafy &1 @ @ g frar oa f (st aw
JOT & g3 ) ST TFT F TH TAWN F 5 A fGF stqar wawafas
Afedt Y srferhas TATAT AT 1 TIT FIA F (ST FTHY 9gAT ITAT
& AR FTHY faeqmr s SR agAr &1 graathrat W od A ey faad
fF st gewar o @ & g gF | afdeafagt &1 @ aww a8
I FART A gifaw fafa § w37 1 3@en w27 afos smams , a=afe
AT FIAT W 9g7 wgeaqer g1 ,
qREFTL-ITCT FT* &7 faazer

“Somifaa FeTEl F sraeara} ( transition ) @1q & faaiwr F fog
wifean AT Mg Afas Tg €T qA FATTAT | A AT
am, fageat o 91 T Ry SEEaTa ST w9 g, AL &Y
sxfe ¥ 9ga I5o I & | yarEet &t e F s g s
7 AT 1, Y faags fea< staeara< famg XY oY, fazoror forar ma
T gra fad 1 gk § faad e et arfen of sa wEf
stfer e fAFell | SO 9A 37 3TREY AT | 3EE RS sqrear
Faw T oY 1< ag ag & g g fag mx |ifsaw F AR F1 AW
aga afas a1 | @ THTL & FifaFrd fsed #1 faswrom & o2 g@asa v
ga fafaal & 33 A7 siragas a1 1 Fagwqar, @ w1 difegq Fargs
qTeT FANWT A FRTEAT A1{FY A1, FAIF Mfeqw FqLS A6A T 4T,
fow o< sma g faar war e w1 g snaTfa 91 1 ogg 9%
M-FTT L& 8} 91 39\ ga% fou aqor wwET &1 7 afasay qa-
grfaal ¥ g 13 T & af o 1 afgsR1 FAT qgAr 9r | A4 qfa
IETHY AT JFIETWOr AT ¥ F FART FH 929 F | HFT FIEAT
Y & 1T ITFT AT FaS THT { &1 GAIAT ST GHAT & | A AT AT
fF Fao @ifsad & T-AR A & 7Y, TAT FT F GTATARL 7
Y Afe off; aega: For0m #Y 7fe sia: @ifsaw F F1o0 &Y o, FifF w@g
q forg @ &1 waw fear ar gad swafag €9 & 39 et off
wod: &1 g€ a1g & sy et wia s et e o, sway

1. Les Prix Nobel en 1914-18 & &fea |



faaie fawfaw foad, 1Rey Y

e7T FA faarct A7 | 9 FOQT FT TTAT-HIT AT F16N 79 faFTeT;
ez § fr aifeaw i wa w1 qonr-aR STy sifas g nar §em
w2 %) fafy 7 wa s@RIEs #1 sagao afeq @ifeay a@iage 1 wa
qAr2ZZ F 9@ § 7@ F FATTAT AT | T HAAT 7 srqfg # 3fg &) Sy
oY ; o a & fog A s ag smar ar) g g Ay s A gew g &
gadl 7 % fafyai § #9109 & aW-wIK & afas aW F1 35 ST

‘IR gAY F B O A7 fafa oA o7 e W g3 Ty o1 97
fofaan o= e & faoww g fofaam @i @ a @ig nfmem &
JoT FY AR fafqan F0Ee § @ g0 19 WA FBIREE I 37
37 St ERaTe & F0A T srfaas 7 goat 1 947 fafy fadr—
za fafy Y 710 737 9 7 7 Mferw 7 A, T THF THA-HAR T Y
FZAAT & A1eT o sy 5 Fepeg S1apT W anTfrarst & @T9e WAL & sqe
forar smar 21

“aqf g7 A @t ey dvo dwwex ( Gregory P. Baxter )
AT d7 g (terrestrial ) Fg F qTA-AR 9T FH fFAT 97
I GUY ZH BN A SAFT A AT favat 4798 99 G FEFa aw § 9
7| H B I A & foU 989 ITF WA 7 & mr-we adq feqT
SR AT, T RIS § FH7 FHY AGI S | T AT FAT A7 o SeFT
9 STH a1 91 &1, fagwr gofa e @ ek afar d arrgda,
QAT Tl F Sg & TR & faoar § ar 4l | a9 7 g
FCH TH T AT HAT TNFT FoFam | 7=t ax fraramg wivg & aTmr-wie
fert<or & 1w ol S<E) fafudl #1 Seameil F @18 7 & & e faegs
gioaa® faamr e a9 § wa-AR fTege w1 gaw
faswg oY A & faada adY &, 98 & f o agrie oF &1 Y 39 fa=me
F wged w1 §9 99T & a1 gAwy § 9 fou sw am FT AW ST AwE
2 A 3% IAF QA=A & &T |

fagia six sqagR @) 99T

| foa mgEa 7 fafidl A safas gard s A qAeR aF fao-
%% SYo TR 91 f6 | agt Farfaq ag fafe s a8 fF suds



%o TWEA | Alae JEEr-fawar

FT4 QX 907 # fA1 1 97, FAE qT-AR A7 g feaan & fasre
FIRIL 9 7971 72 faw & gfagr 7 qar Sagw 91 99 % oy
fadi & wgeager afcoma gu 1 o & AT 4 & 9% agaT § 6 9ad
& qeifrs faam £ 7ot Yo A ot Y o7 9% a9 a6 99 faaeq &
FH-Ff of g o g1 FiTF Rase o gewar od famagraan &
qEaT-A fraftor & aee gu 4, s ag fag frar ot a5 a1 5 o
T & TTATY & THIF &1 T 8, W F Ffafeaa 7@ a9 T 6
R E | T & emmeadl saraT § AT qTT FT T[T 0§ FHAT
2 | 9% R00.3¢ TENMAR a1 ¥ § vamfas & & frear 1 5@
JFTR T HIET IqHT qAEATAF ( isotope ) (g 9o ¢3) v {1

feaga & sFawoil @ gaq afus wexaQl FANW grEgeA 1T
rfaaer g9 911 T 4’3 § I A garn f anfaasw & gwearfas
A & A faoge & fafaal & 9 grsdom & TT-9R & §ER 98
frsay frarert T o6 WY gra e o1 o sifeaca & (2R3 &1 famwen) o

Fagaa qarfas agd & fou gay agedt A aw-aR F fo
sagai afafy a1 ag qwE-aTd F AeEeE @AiaE F fog
FATET Tt oY, fEE oF AT T T & qTfesT S S @
Jg WA T ATA| F1 AISHT €7 7 AT a9 THHAT HQT & | IR A,
¥9 qfosT @ aueartaF # g foa 17 | ag g9eq @ faza-agi F aiw
3rer Y Sfifaa &1



e

femrg fasmday (Richard Willstatter)
(2e9or—28¥R)
“ererefir-sTTay & o1 e, Fersterer AR 9 v & f
Staa-afor &1 sq3@r

fears facadex #1 70 Froqey, IRA, THAT § AT AT | IAT9T F4Y
F AR I F & A rear gy #7v | wfora, qrfgey, wmowei-g faoat
HATT AT | AqAT SOEAT 7 39T 3777 IR | foar &, “uaF faag #7 <
EArATTaE A, fade wch CRET eTaTan dwra #Y, o FA A,
qA AgRIQ TTH1 (decades) & THAT FT FTT FF FT A7AT FT
sifew faam T 9311’ seagd & foq oA wwEA-faam g
FIgHT AT Aaa-fasr & s fagqe & srol=g smad e ¥ s T
faear &1 Tfr@ § F19 G0 FIF F T SHIIES WHEAT FY AT
Arehe rEAgH (Alfred Einhorn) g1ar stmast cam swfea fawar
AT | A AT aF T FRH fqeadET A QIO FY, AV QAT F (07 FT
TE W &, TATAfaF @1 F1 Tase fmar | amd S0 o) Foad| &
AATHT & FTFRAFTr F I v & o1y I F fou eqrdt AT+l o1 9%
w3 F1 fafaat s %) gad o efafom 3 st & I 1 ST 0
AT ATEAT FIT 7 9 gT |

QR oR | T Wfq@ § TEHAF ATATT T 1 R4 A Af¥@ & q=_H
7% 1 HFR 7@ & fog smed =fta I frar gzt s wdfEs
QUFE FET ATTA 6311 78 IR o g7 1T a1 7 Qe g
THH AUFHT IGAT AT T €37 97| 39 THC § a9 g AFTHi #
STOT HTH ATT ITHT 9T Ao AT AT G | TN GS 7 STAT AT



%R | § NS grewr-fasan

sifqara Fetlerrs qred gam | ag TETfaE S9F1 § ATZEO F T I
TSt & ST AT AT | T TTATY FET TIAEAT F {19 €94 97 T9Q 7 |
faeuzax 7 am ¥ 7 fFar f5 & & o1 1 757 F Au-GareTfaT—a
FIg TTATY FHY THTL A (AT 97 |

afg g & T TEq AFAIT F1 ARATF THEAF TEqqT FIAT g QA
Sffaa Y FY TARTATST F ST AGEF § | sy fafadi F gew g
o1 fe= 91 g1t g 13 At afad i 1 ass e g | faeadax
7 g9 fagia a =wor &7 A< T gt qur g9rEH 9T R a9 9T
FT4 | FHY T Faor

w7 faza-qg F FO 9 FA T TS AT a1 2:2L § afoA-
TR W & faowew dedeqz 7 FX T 3™ 9 9% faeqdaT agt 9%
T QRS T AT @ ST AT | T ANT T ATY IS 0 WA T &Y
FYT-FTT FT T | AT 78 ¥ (=L a@ ¥ 799 ¥ fou 7 odf & -
AGF I TF 79 F7 (Gas mask) fwrely 1 ag $389-9%¢% @F
fFa T w1 A AT TwHSAT Y |

2R Q0 & a7 & Afaa fawat | gfafadam (shawor) 3 fafa & smaa
FTA ST FFAT | 1 ST TITEH ST6AT ¥ TWRT F qHAT FT I979
AT | 3qFT FAGG AEAAT A9 G A &Y AT F fgmAm 911 TH A
F1 AT ATST TATTH-FH T A, Foras ag TraT Sar o, #7 sier
¥ 000 T SifH FE T H A FFATTEAT | g@ NG FY 55 ¥ A7 anvfEa-
S FY AT ATS TATZH-T—ATHGST 7 91 1 aGfsmoar & ¢o00
A sfgs afr &0 9 g7 fFwar m@n ) sfaaer F a9 e,
forg rarfoa STEaT #1 39 TF1TFT YAETHE T A1 FET faeaat 7Y
A qEHSAT 47 |

9_¥ § 3rTa 9z (Fafaw) & s fazafaares # fafes faQe
fFaat & sfaQy 7 s % faar | qq ff vaafas sawaad a g
R FragriaF TISAT F1 GEHAT F AT S @ | ATIT ATL-ITF WY
frgroas qaten #1 fager | aE amgT ] FfeaEad T awar g3
fadior < faar ik ¢33R 7 T SHAT 81T FX Razg@s T 77 |



feard faemdes, 344 €3

GIEFTI-ATT F14° F1 faawor

“fore werort & FREY ST AT 97 F T-geAT A gIEAT FY ALY §
IRIAT GEEAT R AG A9 7§99 g {5 qaw-amer 7 ae Ty
FAUES ¥ A0 7 & TEAITEN G ATAGT | (e T BT TSRS HY
TG AR AGTF FTH TAM &, T4 IFF (A5 § T 983 & J=A90F
g A S ARl F faww A g3 A F, qmaR 7)1 F7E qfey
(immiscible) faomasi 98 WMfoan €97 4R w67 Tewgs & AT
¥ faqwor (distribution) # fafaal & faeaal v qaar & siw AT-AT
T A G A ZTAF IT F fET GIET (colorimetric) wTaAY
%1 fazara s@TOgar a1 1 = fafy & ofqqi F O < a6 fafaa T
zAl B 99 fFar m@v) 4 % T, S dQfeams (carotinoid)
FIONE, AT § FTHY FAT @t F 107 €06€ ARG | FA L
F Tt F g T F AT §1F F w1AEY F gAHT fafw wged A9 qaqr g
wee: 57 1 agref #1 Y @ w7 F Ja fmar w sk gasT fagomor
forart T | 9t F 2T g 9T § AT sEE NP W F A1 ¥ FST q9T
AT ATEZIST e T TFA T T E | TF AV 98T 97 § @ TR F
FAEA Y frear &1 saF7TgT C,oHyq &1 78T aTAY qoidia (xantho-
phyll) o514 &9 7 95 a7 7 av 2afy ag ofqqi 7 sfewiw s F am@w
AT & | AT AR WAL F AR g8 F U219 &1 sFargs C,0 H;,0,
g1 37w fRaeEE! 7 HAAT AT QAT & g19 0F A SAfeams,
BIF I (I GIAT § | TqF HTL T 3Y WHSH §9 § 9 & | KRN AT H1
FoTa &7 7 AT fFarwar &1 gahr g CuoH60, 1

“FEIROES & AR ¢— Q) TATAS ofF 939 919 F &< (extract)
4 g g1 feg fawrem (partition) fafadt & vo wfaea gz FA-
e 9T AT FT IAT AT THAT & | T I OF ATAISTHE TLAT AT |
ZqY qUEAT g F 7 gaar g | 9 Ig 9q @A ¥ faqw AW IF
TE STAT & AV HF ool (qoqT FITTHTZI AN G | F qa9 985 & fabaa
ggrat FY Safeaf 7 seoez @y § 1 g3 FBrfEe sifea a3 7 faow

2. Les Prix Nobel en 1914--1918 & &rfza |



&Y WA § Alde qeen-faet

7 2 9 TowiEed froaT 4 CoRIge B €19 I 79% & IR 1 T
fafe ¥ get srar awf afqdi &, N9 F o geal, S¥ TH7 9AT THH-
oTEE HY Wifd, Y@ TS 1 FTH AT 7 A< o ST aFar g1

“5¥ TFR A1 TG ForAfEe aq ot qam (uniform) ward TE
&1 (8 NErEQ WMAFI-F—=N A g0 FRIGe-F— F FAA:
EE G E L KAk

“FAORFS oty 9aF ST sa wfew (colloid) T H FaA-
fe-amaaze & g ggaa-Aifns aa § 1 ag aYfis fassfea § awar
&1 5w odge & ¢fafadwm & A3 fagia T AT a9 g9ar g1 TP
I THTT AN GIFT TS 0] F q &@F I FT &, T
I & FTaA-fg-raarse A @5 & @ Jifos w0 a5y &
ST A ST | FTAA-f-ATHATES Y HATTHAT BT AT ¥ THAFH
Sfr et 2| ad o s AT §; ag g yER T ey FaA-
fr-srrarss #Y qr e, T €9 | e ot &

“Gratarafaal F1 g T A TAFH0 AR ST faouer STy 4@
TR 9T TR 21 T2 98 FoTA Sl FY FEGFI 94T faF-
o oFs FY TEAAT ¥ AR FE GATLITHTE | T AFH AMTH TS
i & A arg N A1 | gTF T ST AIRTHT 1 G A
o (inner salts) fomtes faden qamer =nfeq ) ol AT & fafar
[T § g ¥ oo & fafag A E |

“gepaTafam waTse fag gu, fmw awafas <z feaifos
g aqg % A oF ar QY (F-F o7 erfas) s, S
FTETR T, NI ST & I EN g 1

fagia 3T T8It 9 s9E

Tr-geat wy ofqal & «= fafagt gra ga far mar) sy -
T F JFA9 § T @ & 79 fagia gFvege) A ¥ o fafy
frmme® T (Mikhail Tswett) & gqa-srfawre a€ sanfea 47| @
T O & QI A faeaw F1 ffaqn FIHE 0 § WA TF AT H T
® ¥ 9T AT 78 39T fr sfta 7 39w £330 od, It 99 fa97 qere



fas fasmizy, (0¥ %Y

U FT G T TF TF | AT FY GER qlHRFT FT FAWT F fapor
F qaERH F fou ag uw T4 fafa ot | faewdex 7 5w fafy Y ik gew
FART | ATTRNOr FTH A0S AT FF I T AR 0¥ fa@raFl &1 999
forar T R g9 =8 aform fAsesa 9 1 gavEeT K SERT &
- § I 5 39 fafa—Raame— faar s 38 soan)

FoRIfERs F fafere dagaiioarsll (sensitivities), srrfeat &
IaaT fadgar qx wwmE, o<t § suftaa faqiw oA & gm@Ecw §
ufys GoRigs & arg saa wfafwar, gadr age g dw iy 51 fag
JTHAT ¥ TS AT FHaAT § AR SqFT FfAeamad &) aFar g—37 qax
A & g9 9aTd 1 e dardr # fafy &1 gatem fear smawT 20 g9y
STYT{Cw SR & GHT TF 9219 & Faqrw guann orast A, fomsr sitwey
¥ | I7 6T @, T HY ST FH |

5= % 9g 781 W gt i faafaw ¢ & gaw free 99w Eam aw
FUferams FavRTeEl 1 Fae Fggedr &1 Ifgags 5@ faafya
F g7 F g O F GTAY T ITH TF S AT @ 3% A soforay
H Ffg-a9F F €T 7 THHT FAWT AT 1

faeaal &1 st st AT FF(A F1 a9 ¥ fog Bt 7 dafeat
F QI FT W-9FEGdT F FTLOT TIRATST 7 SIAW grar 971 fasqeat &
FTT ¥ TH STIRT FT TR AT T FAT A TTF JTA-T1H FF ¥
T — TN AT —T 195 &9 HY T gaT |



(2825-2829)

FIE TIEHIT TGV fzar war



R L4

fieza ET (Fritz Haber)
(geqe—2e3y)
‘AT R LY Al & SR & wrower & e

Staa-afor 1 sRar

AT ST FASTS 7 TAYT GAT FI T (6ET grax 7
9 faaT F SATI FV TS FT AGHS T 647 | a9 0F oy F Fga a2
AT FAEG 90 T | FgT F I oo A fazafaare 7 M-
Fo 03l & foq faafaal w1 qar frmar sarar s s faam & 39
"I FIATIT THE fFAT 1 Q¢3 T T S99 qw fazomor (Pyrolysis):
g1 FT4 forw AT F fa=oga 93 F19 (1o fFar | s@ @99 F sraw
HEEl WEAT AW fed g9@t (Marcelin Berthelot) 3@ X F™
FX T% 9 | faqq seqgw § s ager ¥ @womrA (arbitrary)
=% fagial @ g fFar | ssaam fazeomr aret sfafFrmei aT sm
SaT-9dd FTT FI TFG 4 AT FTafTF qqrai 9 fagq-swma Ay @K
AT SATHITT T | F F T A A A ag-gfalrant Sk vamt
ot fas (encrgetics) grar @F9 TA@ QT 471 ITHAT AWE
(Walther Nernst) 7 st f&=i 7 5@ fagia &1 fawra fFan ar—sa 1§
ot § A1 9T TEHTTF J19F a9, (electrochemical driving force)
fagzw (arg foad faega & faaq-ara soam 3 §) 7 90 R Y
e & grarens (cffective) aigw a3 f74T §ar &1 59 919w I
Freear, fazraaar Tamfqs sfafwaeh ) frafoa @& ag faamr @ fF
g sfafward € *dY (steps) HEWATE | AT F1 Qe & sraaor
(reduction) fSuw Az F @ ST g A EFOA



%¢ WER § Aas gIerr-fasan

qTATEET F FAA: 970 AW &, QAT IIERW § 1 SfFFe gfeemor ¥
I AT FT AT § |

TH GHSAT F TG gET A 2fds faag-amm & R &7 a s
ST AT I o T forelt | Tl T a1 sfafsmamet § st dasy
q¥ gEas foaae e fagm A SfFase s@ w1 fremr |

YT FTH AT ST BT GIAT F) A A0 IF TAAT 7EY FT 98 ;
a9 grags (Hochschule) & € atma 0% & = €1 17 | 39
THY TF AT IJqF qeal & (GrO9 F AT F ST B FWEAT IT
F AT FT IF 4 | 51 G 7 (Karl Engler), s v awg %
e Tt faqam Fswar gew 4, T9 F gsfragwT 7 foag
Fifest gfafem I3 Q1T ®E0E #1 (I a” A Ao Sfto FY) 37 faog &
&9 3T F1FET | TATE LRoR F FTo arxr (Carl Bosch) (2o 2332
F1 faaror) afix stfeaw fagrar (Alvin Mittasch) (s 2¢%R, dYo To
THo THo ¥ THFT) FToUEL A AT AR STF TG )T 67
TF Qoo ITH FAIAAT F HXIYW F IGT 7T |

3 WA & foq o facgen {&ege enfim g @Y g@ET SO
qg TR fAalfaa gu 1 2R ¢ ¥ IFT 9TaE A 33 IF A9 Afe-
TE I | T FX TN F i 1 faeqe A gg-ant 7 wamfs 35
¥ foq @eT FX0 W1 R4 F AT §I9 T8 a9 (S T )
¥ QUANRT &7 AT /T | I8® a1g a1 ad 7 HREy 390 7 39907 ST
FAFIF Hrasa ¥ fzam

28R W gET F a1E 9t v qx@ifram (Arrhenius) F @g sorar
#Y fl fiF a9z & ¢o @ &7 Ty v forar o7 @wQr 1 T AT &0
ST F F ST A0 TF A0 A ATIEAT A AT qv=w Fy of
TATA HY TEIAT A ST THTL FTEAT ot erfa-gie s adem | g adiam
faoge fraar-aas gar | geafadir grav 9, fead facade & 39 oa-
FHAT HY s [5F 7 qfkafaa #39 & F0ger wma #1557 faar

F1E § AT AT IR FTH I F6 199 AT T | =9 AR SH@T
T g0 TEwfaE fFarsgaer (chain reactions) Hast & T
I AW T fa=r g sfaw wew



finzw gaT, 1¢¢ %«

faeqa s, dia gewsfe 9t wgm faard & sqa afiwe & s
¥y 7 fafaq sw1x & N9 14 5709 F aUA§Y | 9 FAT F0fwi
% fazry 2f 3 &, T AT F 7 T AT H 599 a9 q0EAr
st 1 a9t 9333 & o AT F s feg T T AT 34T SO
S Fge dF 7 AT AT | TqY ATIHT E@areeq foawrs v i sy et
FT &7 g1 1T | axr-faaifaa & & 7 feaea<ds & S1oFT Igraar gar |

qREFTI-ATCT 1T 7 faazor

“ava gr=r T F1 qard 7 7R arfaai Y i faqw &= g, s
F07 3¢ ¢ fF sraramer fafy ¥ oo & ST oifa i 81 mE SWi Fr
THA TA g FTAT ag § T ag fafir snfas strazararei # qft & fog
TH 99T FS STARN, aega: Afowaw ITAWY § | o9 AT T TAWT JTA
fFd 9 Y 38 THTT A AraRTiCE STARTAT 9T AT <A ALY AT AT | AW
faeag fa=me a1 fF A0 SRSt & 1 ¥ 99T S & I FT AR AR
SuF gaTfas fagial &1 AT &1 A qY gwar g, fieg S w0 q
ZHHT ES AN ¥ (ST 39 4 | A1 g 7 Afee oY |

“dge gAY Mg F A F AT ST G 9% T gt fry
ud ggs Tae fo Qfarre (Robert Le Rossignol) & @mg §R0< &
FTH FIAT AT AT | 3 99 qF 49 a8 1 99 SIS fear ar | 59 v
F AT F faoge 97 €Y § 9 & gaw & qff=d & %7 a1 | 39S qr-
1T § HHE IR F AW § Y afel=a a1, foad ao iR am yane s
T FEdT g FraA-uw-srFargs (Carbon monoxide) #y sfafwr gt
ff | Foq: I99 I A I5F q19 | FTHITAT F GH9T FT § 67T T8
gumarar | 58 faww ¥ faqusi 7 sa s 7 9oy gwafa dr 4 | gg e
T faum 7 2famae &9 F1 Toa 7 & fou gy TaraarEt wfa s
HTAAF AT |

‘T W o T A1 £ 9 g 9T gfafwar w3 & 9T & aar
21 Oy qgew ¥ or=ul feafa & oY off #R gad sy wfacwr
& T | afg oY Sy Y | S I@F (compressor) FAR IH AT FAY

1 Les P1ix Nobel en 1914--1918 & srjfZq |



o @A # Naw grenr-fadtan

Y FT 97T 00 ITYATHT TF 1 ITAT AT | TAY T Y 91 Tt A7 B
AT a1 At 7 foraT a9 FTH FAT AMteq | o ange ¥ @geF
AR & THT g7 af o g1 TF 9—agS TS R TR H BIg §—IT%7
Fufeqf & ST 237 &Y TET 9T TF voo® Ho IT ATEEINN AT LI
AN FEIMFRA G | 5H A AT Tt T9M & foqag Saws
a7 fr gfafFar Yoo AT oo’ Fo FANTF T T | W IWI A ITad
FION & €3, oF T ¢F GUE N & TG-S 71 Giom #71 fa= fmam |
T GHET F FUL AT ITF FHAN, W, I, 750 R Frawe a8 91+
TATE § | AW R annfemm 7 gae 3500 oI ST gam | g
YEEATY 0 0 AMATATN GTH I IAIAT ATTAFATHT F1 T g1t off formrapy
g Zfeare g § a%e wam 3§ fou smaws awa 4, 9get aad-
FAT FT GG JAWIAT F (79 FY) TAT FT AT H ALY FT GIH-EqF
(contact spacc) & sfa v G&rerex # gfq =4S a4t srRTAT Y WA A
gr1 {304 F gAHHT (recycling) I% 7 4 yfawa A1 WW@H FaS
garr fafiy w1 Y A, srfag sfaan dard  ow a9 fafy =1 i
forar o1 gFT1 9« &5 a9 sifaan wfw €2 Ay qur arfua S99 3@ I
F% o JUAHITT T &7 Il T off @ 3w T F7 faea gaar
Fw grar o1 & ga St & fa= & ST et 71 59 fafy 7 /= e
F1 AT T8 fa@rs a9t Aig )

“siad: Th Q¥ AR 47 F fAatr #7 smaaar 9t i Sfas
F14 & foq Fqar a7 % |

“for PaRwarell B AT AT TARTTST | fHawTeT, S99 ¥ 7 fafuand
oq Y T ATAT A1S AT H FTH 7 ST SATAT §—R 00 JTATATT FHT
FTHASTS &Td; Yoo’ Jo—Foo" Fo TF FT FIAASTS: AlT; Io 19 T &Y
7 F1 {6 § ToTAT; ST FTH A 1 THY 9 GIRT FTH G A4 IS0 79 H
arq =1’

fagia T sAagIT 9T 9919

FSTRAT TAK! F AT W I I AT AT o sraifar, AT i
gEEIA &1 1T &, 99 § 99F aun ¥ fou gara fFr sT@ a0 A7



frew gay, 8R4 g

T & ot gaH awear ag) fredy, feeg vt sfafrmil 7 et
fargia & 7 ¥ Fae TaF GeoAm FY Sara gl e g afeg e
qfifeafadl 1, omd ag stafFar 1 awd) off, 98 ¥ TamT {Y ST gain |
e afifeafaal ardt waegant §iF fag g% &1 5o fagia # amgtE
QEAfTaT ot evez @Y ot | fadiw am, Afed, et stk € gEd o
ST o ; A 9 ara Fy qfarwars ot vo-faafr-ser (Engin-
eering) UF wgTaqul e & 74T 1
| EETERT 0o ATH HIITOA SRIAAT F FeATE FT TEHALM & ¥ a9

91 GEHT ANATH FAEA §Yoo & (T A1) sfaadar 1 sA®
aq Ag GEAT TGS X AAAT AT AT TS WAV | LR H Roo, 000
& FEYfAT g o )

zg wxovy fafa & fawre F sreew § &Y g & fafws faamett @
UG GAT——AVaT FoH § AT AL FA 7 | Nl F foramam
F ST 1 4o &7 § TART 11 a7; FHA A Y GI1@R q@r
ar-gaEd 7 A 3fg g5 arEfes e F soe F  ag 9o W@
ofY ; o Saofra srifrar ¥ a2 faehies qardl F1aE AT 7 IR §6T
FAT—T qATAT FT JTAWT AT & @Ie TGS 4 AT, IqF 919 Ig-
IR & €9 F 599 far ff ga

i, ST AT FATEES E22q A graT A fafy 7 wgeayer afad« g
T | 3 aa fafd) Y gErET ¥ QRY¥¢ H YY OTE I ATTIST JAI(AT
# of@faa = wit



14X 2

FI§ QEHTL AL faar Tar



980
JIEYT AFEE (Walther Nernstt)
(ge%¥-28%e)

“ger-tamA (Thermochemistry ) est &t & forg 1

-9y F TARET

qfE=w Y q2T & AT T F ST AT FT T/ GATAT| 240 F
AL § TATTH & & qF s Wy A% aforw w1 7% freafrareal §
TEATF AT | TATAF G F forg s Sfea g afgwretl o< S99 gy
gatfea faaaariia (electromotive) aw a¥ difaw fodt | gcco &
TS 7 fawgen saregaes (Fo 3%) & fre & o e foqq oF s
A1 F 4 FT TATafTE T q faear BT | a § o seeaes &
| &Y FTF FI ST 1| <0 | O Aol A& 7 ATfaewT F6am o7 @
& fagg vemftw 928 ¥ faga-fawa ( potential ) sreraT ateear Fy
e T SATRAT #Y Arr—ag U fyaerere faww v AwE F gEar
famge ease amEat A e 7 arg fagas F e = g9 Ag ¥
TLHTIAT FT, faFT B 7 I FET 971, WL ( reservoir ) TEAT |
T AT LA FTFS 9 AT ¢ | z@a “fadeiseor (dissolution ),
FT FAfeRHfoT a0 Fgy &1 o1g & 9 A F faoaa 7§ 3y qmaT 9v-
e @ § o T a1 eaifua 7 § 1 o 91 ot & A e
FOE M ¥ AT A qOF b § oF O Jg 19 (a9 § A &
HIEW & AT HIHYT 1S F AT &1 AT & | FYeear &7 Tgr FTT
2 AR o gu Al & 91t ¥ frag-ara st e 8

QCRL F ARE T S0 SHT A AFTE I WA Faoy geas #Y qfaawT
& fou dgifes wmw &1 @@ a1 @S (Survey) fFar) R aw
AR A THET TRT 9 7 faeax fear | gew w1 fdwar guw



¥ TR A NS gEmrR-fawar

fitgs gr—Theoretische Chemie von Standpunkte der Avo-
gadroschen Regel und der Thermodynamik ( srEvmgy &
fran wad Foa-afqd ¥ gfewor § dgifts w@m@a) | amEr faax
a1, Ja1 o A9 gEaF ¥ gEFAd 7 foar g, wites-wwmas aafas
& fou ara srfag a%e FTT-TWIRT FT J9 99 7T §; 39 Fa@ G4
A 78w g, frg SAY fafea faewd Y s fer o oawa &
TT TEF ¥ /L FIWT GEH { oA foar fw strawr famm aew
ag) ar, “Ggifas WHaET § oF K q w1 T ared faed ;e
AT T T FTAM g & {5 o femarg Mt ol fFar s awar g1
# a1 a1 Tl gl FY ST $39T § Aar AL F1 A ¥ faoge
AR F AT E | AT T 9157 TAF & T8 AEHT { ATIA THo
gga1 ( M. Berthelot ) gy ¢¢u & sfaarfea stfusan w14 & fagia
FT qora o a1, “faar Sl 9t %' agrEar & faadr f Tanfts gfa-
fopaTd Yt § S7 @aH oy qaraf ¥ Swrea # y3fa g  Sma soar
Ffadaw AT ST &Y & )7 FET-A{AH F qgwiaq @ qaw fagm
F T THIRTOT EIT HATAT AT G&aT g—afe % wfaawaw 17 g o
‘& Ffafrar 1 FoAT v oA=F | FAT F N 4 fagiai ¥ ez § fF o
AT A (system) FY IO AT T F q@TT 7 TS WS ATW AT
AIETC A ZT TFR A=A —F | 2 7 (o597 fAa197 foF adar 1 fagia
freram gwifaa QT st ‘o< g’ ar-393° Ho TR ETF HFK & ST 81
9 59 fagra & uw gar ‘A T, frad sraer w1 wivsa 7 qaF far
SIT THAT AT | ¢3 9§ qEA1q AT Jg Afasgamfy % fag g€; 2R0%
| T Q] 00 F fAHTAT WA 7 ST F F41T T4 F7 Faara gt 1

“fawmdl & T@@EA FaHT MA-F1F GNgqAr (compressibility)”
TE qEAT-AAAT * Ha9 9T UF w7 faqdi F MI-F14 7 A9 AT
afaswr #1 aeT ifus qwe @ | A% A7 § m9q Ay ¥ ary F7
STanT ot ar | afs S2oA ug ST Fa¥ 1 fawra T gorn grar av ggwy
Suafrar aga st gy | sad fagdra frar 1 (fraw Weat gags
#1 £q{79Z — Sounding board — F TIM 7 AT AT AT)  TIHT
T 7t aag fFar



AT 7, Q_]0 oy

2R oY & 3w afe fazafaamea & s @; ¢R¥-4R33awmaten
F aEfE Wl F $ediege F satEet @ g QAT qdf 9T e
QAT § FTH &Y T@T | AT JOAT a1 it & et fasra a4
Y quee F a9 1 9 | ATyt f=me ar fr afe <esw 7 s anfaesry
F1 9Tz F fout grar a S o AR geirr Y v ik sfas o
# T |

qRERTI-ATCT F1T* 7 faazor

‘S99 MI-FAF TIY TZS A TAAAS TgAT F7 AT 3wt
ST 7 SHEAT STATEH & Fel 1 e A8, g it aa g &
s et sfafFamsil @ goer #Y Sl o, foma sl % gemn 7 afew
T3 21T | SIRWTAAT 34 &1 fAwfefeaa sfafrmsi & fou ag ofad
TH THTL FT F—

Cl,+H,=2HCl; 2NO=N,+0,

g T st § Ao A gerd afas AgigaT | g,
QT & AFATFATS 7 ST AT STHT FATT HTAT FT SR gIaT & (K
T THRTCEHIS HY SATEAT WY SRR T THTCFY St & | o Gy & ofq-
framenl #Y goar FY Iy 8, o srorei  dear 7 afa g7 Smar &,
A

2H,+ 0,=2H,0

Y SUFET GAT TAX 3 TGN oq | F §AT T w7 &Y I §
aft S&-areT & fa=sed Y FEA-B-aFaEs F Ay genH Iw

“FF g TRAY & SO F fou st T e qurmTd #7 o7 Ay fa=re
2 for 7 ““FSAT AT & AT Gg@A 1 AT (220§ ) — Calculation
of Chemical Equilibria from Thermal Measurements” gt
g Tse ot e | o9 w49 o) & faam faater Sad g assl
¥ = fran 1 qaar 89 st A fe Al e aar i -
QRIS T &1 &1 T & | g ST g FF Fear 1 FAT-9uaT -4
FH T I L T TG FXTH AW & A1 19, THT T A T g7

2. Les Prix Nobel en 1920 & emfeq |



g @A § Aae qewr-fasar

FoEP HITMEN INE; AR T 7 AT F 3% 9 g F
qT9 TF 9L & T4 (tangential) w7 &1 _

"5 9w 1 SATF TA T—ATq TEmiF Ffatware 7 & &,
fag @ sfafFamll & fou—ad ua 74T soar w379 (theorem) et
&, oAy sqF AETaq fAssy freed §—

“(2) TF 9FH —process— ¥ T AfTFAR FTT 1 TAT IT THA
H FEAT-ITATET g1 aFdT & AfS FOHT-ITTIH FT A g fe arav as 21

“(R) zEF T TFT A =ya foFam o gear § B foreft o qm ax
FET-IARA AT aga f477 qmdl &F 9T (range)  THFAH FTH A9 AT
qgrat # fafarse soar &1 I §Wr =faa o

“(R) fafase FemsiiFy fam at ot faogs d@eg (rigorously
additive) g1 =rfge; gaR wRI A, fF QIO X FEHT-STEA FT AT
T IS ga9 981 g1 AR |

“gpfa &1 faam gar  f Sudaa fraw g9 grfas gwq1 7 &0Q
g, foeg wamafas sfafFami & fou 7 fada &7 ¥ Suay &) sar
WA-aifq 7o g T ag 9% Fgr AT, 6 FeAT-Sre qEEtas a9dr
F FUAT AT §; qIIMq g FeqAT (assumption) §F FIE TATT AL
gaafr s a4 ag \F 21 AT 9 S A FT T F4 g1 aFhal
g foma 9921 3 sewar 1% ¥ I AT § | 9gT AfaF ST WAl & fou
AR Fa® gafaa (condensed) srearw fafaree FoaT 1 ST seATE
FH Z1 TTAr & I ag@1 &1 fqq Frar qfosear & qma ww@r g, 99
qMT 9T FAT G0 QAT g S AFAL 7 A4 fawge adl owar sq
FEHT-STET GIT 1T §—SIgNTy, fagqerT & w7 4 |

‘ST H H g® A EFA FT AT Agar § o qad (Eggert), amn
(Saha) 3R s qanrfast 7 FgA-Wfasr & g F o fAared d 1
9 FT AHGAIGEF ST g 1

fagia s saagR T awE

ARE F THY FY 9 F T &TAT § FF 72 F9F ST Q-G A STAT
2, Foas sam gaifas o7 sienfos vat & anarcoraar 780 ar)



AT AR, 30 U

g afdfeafadt & fou ag smmams o9 ggar § fFF—363° §o X
eOF I5T0 #Y TR (entropy) TR AT @ AT AW TF quAAE
(surface tension) #T AT & FIE Haw AT QAT | Ty et 5w
¥ Ty AfTFaw 1 R S TFA § SqIGd ST FT Gad ATIINTH
gfeewior & a7 AETAYW B | 3T 1 T A fF AY-9F q9 W I 6
firear AT 8, I-9Y FIHT-IATET 3 F1H F AT F GHAAT AT g
g sTagTi<aE afeafaa @t @ameii aF o7 gwar g1 9% feu araEmr
¥ wA-fraiRer FA1 93a1 §; 399 foq o=w g #1 s ane st
(counterpart) & afad® W& @ ww =wre (trick) # 7 &1 @
wA-faaicer & sEifaar @ (R0 9o t) FF 7 fafeaa awear
et | ag> Sy aforw faae ¥ 71 fagia & gfemior & faoda ; zad
TATNET FTATTIT | TqF FORAET TN §F I77 §U Y s g
I wfers o fag g @ a1

fagg-camafas srawwi 7 A, S SfFae g & fou aifes sad
wgTagul 4, 44 fagia X ARl § Ag feer | gredEEAi—eaTo
TS A—F qgT & Scafead stfasaw s A 97 fagia § qormT Ay o7
FHRAT Y | a7 A At & qurewt F fog qav fagia a9 Sy ardt
wfasgarolt AT §, T aMT 9 TEErrIw ) Wegaataar fE7 € a3
AT FT THTE FIAT ATIGY, FY ATATLOTGAT AV 1T |

Fart-fasm & fedta fraw 7 St sifvfmaar @ ag A & T A Q)
ZIRT & AT THT TeOr FoAT-Wifaay #1897 faeqa ar )



8R?

wefcw @St (Frederick Soddy)
(g¢9e-)

‘Uggwat qarat ¥ @ N aAEfg & foy o sawentl @ owfe
TE I8 ey & Tanen & fog

Staa-afcr #7 9@

$ETTH, TUFT | HI{TH TV FT 79 AT AT | AT Q¢RR 7 Td-
w1 frrafaarey Sea mfwas = m, st sud 9wl faafaae
¥ qET WIHRE (o To 30) &F @Y w14 ey fFam | i aaf &
frow gaa awe W § Aeamet faaza w1 o 7 fagia faer
TAF ATHI TATY TF FTATHF ATNE FT a7 T 47 AT g9 (7nfies )
F AT I HITCHF T A | 5T sAriaea & 1oy &y Aegmafaar
gt 21

ST AT QR0 H ZTATE AT AT, AT ATT H AR WIS | TS §13-
G 5o a3, faaraaan Weawnesdl w@Hw 9T OF 5OF & THEE & GE9 T |
T freraq awstar & a7 AR AT SAuAY EaF JF 9 Ag0 SR 9
T WIHIS AGIT FY TETH DT 7 Y |

SF qT 74 UsAwaH| qTAl F WEA A UL M [ F oy
FTH! T4 &1 WT AT | ST THY TF AT qTET B T8 TE-AR F AL
w9 q @ fear mam ar; qamEtaE auarsit & AT 9% 9qd g9y o A r
@ g g1 IR F 9 AEd Fifwor § Wegngdl aaiar &
N1 TS 7 q<al & (g F18 M T 41 | 9 IFR F AT &1 & To09F
T AT & (AOFS TAM F, 70 TR IIF F B W B8 fafe a
T4y 1 Y A frowy frren iR 4 v Amad avfiEwRor § X d<al & I



wefor are, 9]¢ o]

T GRS §; I AUGH F FTON AR GALATF FT 4T,
fSrasT 9 g fF ST Jmad-aifiaor 9 oF S W 2
. faam & sryE & fog araTor afdfeafaal 7 goR F3 7 ar€) F1Er

T W@y 91 GESM 7 ( 1R0%—9%4% ) I AW AW & AV AT
AT ATV FY UF TEIF F1 &7 fan, Srawr dgs faam i e’
(“Science & Life—London 1920) §1

AEY {R14R § AaawIS fagafaaen 7 smamd &+ | 39 gfag gear
H AT {R3IE H ATHT AZ AT |

JRERTR-IT F13° F1 faazo

“HTITR B Jedar@ ( Auer Von Welsbach ) § ¢3¢0 & siifar-
1% fqaeas & 30,000 fHamm & eaw &1 symifer SwEy #Q
A9 g% grzge T (hydrate fraction) & srefeam T gadr-
faaw =1 oY gawar & gas fHav a1 g9 IF AT AT # oE
I3 9% ©T | SAAT | ZHF J0%H7 AT TTAAT 9 1€ & qreaaisit
T HTHT TATOT FY | FF, A0 faftral w1 sam F S 9T i o -
fagm Y DA § 99% F3 7 q9F | |

“gafeas ( Herschfinkel ) 7 +Y Yeam & ( feama#t @ta ) at
1 & a7 77 & fou 52 fafaat w1990 frmam, o sme qof s/ws )1
&Y ad arg g99 (Paneth) R w1 3 (Von Hevesy) 7 Y &
Ro fafasl & gaat 9a® FTF &1 5T T, 9 e Y sraws @1 q9AT
TH AARGAT § BT ISTHT IR 91 Gagad & 57 Aegwasdt a<al #7
ga% (indicator) & &% # yAWT fFFam | SITEROAT, THY TAWT F G
qra & 1wy afgeg Nfrwt A e a1 Wean & o g7 Aft
# <1 fean mar N qa egwaHt fafaat & ST 7 57 a7 ardt qer F
T it & Aegnafmar andt w1 598 gaa fadgar aa ar w@r
59 fafa &1 o5 wamfas fafaal § seaw fFar = &)

“ifere saTaF Ud qrifAw gfewror & faam F39 9X R Tad aiff-
FT0 § Wegnast a<al & Fq & foyg faar fad s #1 faar 67 ga,

1. Lex Prix Nobel en 1921 & srfza |



¢o WER § Alas geesr-fasar

# ot fast aT ag=n 9 ox & mEew (Stromholm) st &gt
(Svedberg) wed ag & | (7 fFTsFT T TFTX A—HSHE F¥ AT FAS
OF gfaswe (apprroximate) o §, gt qF acdi F TTAOLAL FT
g g1 wizfas frgm & wifa gaq7 garfar 98 &)1 woq: gR s
AT AT AT ATMEY; afE 7 q<7 TF &Y IF R F (oA arw faogs
fred-SToa % aiT awal & fasror g1)

“qg fafaa a1 i teamast g7 awat & o quits &1 81
S TTATTAT FT HAL W OITF &Y | 9 951K, q&q (parent) I
AT IR § FEHTFW (o 9T 99 §T axa—aamfaaq (30 ) ©a
Weamenf difam (3¢) & i St waR & wanf afar
(R3IR) ¥ R TH ¥ FHTIAT FT HGT FHT AT | T I TF oA 7 BT
T TRl A7 arfaes qARTAT FT THEAS TARGT § 795 07 T H14-
T FATT | Y g Tuee faewy fagwar & fF quts & ageq gg =i
TITATILATL AT F% aeal & frfiea aara 7 faot & qren<er aoa a7 g ;
#F TF F AR a1 fafee ¥ 57 a9l B qAR T FA F FT FAQ
st &

‘S gL & AAE T § & O AT SEHEHT F T H (A5G S §
T ZHI IRAT 9T I FHT AT P07 F €T F (450 A §, AT a°F ATIT
R F 99 SR T 9 G: ST ST & | 399 g Toee & foF srag
AT A e # 1 feafa & Saa qur Arfas 919 T 7= g1aT §—3ag 1ot
IS | 99 TF %00 AT & JAL & TG AT § | TH TF q@Ifas
T Y TF THR F qea—A9qT GHLATF, J97 fF 77 93§ qaq
qge a1k ‘F9 (Nature) # fog@ T3 o 7 SH) g7 41, FA\H rerdd
FATHTOT § SART TF TAH 19T §,——0q T 10 &, forat ATfahrg =r-
TF AT GF AT &, WAHH o ((+ ) T =0 ( — ) =0 v gear
fre Xt &1 qTT FT &iE qATHs At gy Fr agfa & sifawaz
T Y T &, FAA(F TAHD FIIF TATIAT F F7 WX TS T T
&Y I Y | T TR, THEATIAS FT TIHTATL SEF ATCHF ¥ TARHE
aret #7 Gqur (total) H&aT FT we (function) v §; ST T
afrs wuor arafas (net) SR F FoT g & 1



wefor aredl, 2’12 <

fagia ©d =7agIX qX 9I9E

FSTTEAT AT & T | a<al &1 fora wamafas afomr 1 faae
AT 9T, IS ST SAHT ATGATRIN TF T&T FV AL THTS AAT AT 9T 4
qgF FE R Q1 AT TATSET & S | g SIS AT 97 AT, 9+ i Weww-
o faeren & fa=me #1 fasma garm ar; gal swur A Y gueariaat F 7
F FTET rad) Tarsdr F Ao 7 qfEdT FTAT I | =ver &Y ag fawmar
1 R guattaat &1 afeacs d9e Megnadl fafy ¥ gr=x a<at aF &
Hifa 7 8 | TeaT (Ro To ¢R—<Y) 7 EHY WA wifw wafaa < fear

aw fazafaarea & fo fro deege ( Cvo—2’3v ) WERA T
g9y qg> ag fag fear f snfaaw it aifem # 1 et fafa &
qo% TE forar ST gFar | o 39 fa=r w1 o fawra e e g7 ada
TAYOITSTT & g #Y qnitg a1 (geological age) st ST gAY
21 TrEY st “famre ST Siraw’ gEa® | 391 9% W 3T ¥ JawT
"o guwt g W@ g fe Aegwadt afas awga: ot afsat
(geological clocks) & | & f5m =z & O ST §, IAHFY AT T TLY¥
JATITAT ¥ IFTE @A g | o fowefY < fafr ¥ ag oo adivamn sar-
gaoraar, gfaaw afas 7 afs sy A & war ¢ giqaa @ @
SITAT &, @1 98 £0,000,000 G ¥ JT T T FHCAT & 1. * *** 5q% faa-
O, 73w @fas 7 99 ¢ w7 gadiex ifean aw sfqam a3famw 1
ITET AT 8, A1 Y R,000,000 FWT F I FT AT AT & | T FATH
grfeaa sreen ¥ Sufeaa A&7 §idY; STHY qTATH 79 5w a1 F FIOT
FHY &Y T AT & | AT T T [0Q@ T A1 F7-J-57 &) et & |
Hra & @ gt g sifaatias g awdt &1 @ fafy § seiwe
(Carboniferous ) FgTT #¥ 9T 340,000,000 IT FY ATHA AT & AT
e g’(Fﬁ' g (Archcan) ’il'gl'-;f §,400,000,000 YT ¥ 3IFfgsw
SieEIEICREC E A



ERR

wifraq fafeaw Qeaw (Francis William Aston)
(2eve-2a¥y)

“wigfer v S (Mass spectrograph) ®Y agwrat & s emm-
faesii (non-radioactive) awdi & wweatfret 1 @ ¥ fow oF
quts fraw (whole number rule) # mww & fog )"

Stag-afey &1 saar

wifead fafean Qeza &1 s7n g, $dve & garm 911 o oad
UCRY F FrEEHS HY 78 qr7 F¥ A ) Aford § gvIaw qEAE e
T AT & o7 oY ey F qETIW gU THH TRATG AT HAT FIHA
A 9 o, 7z O 3T atfuw fawafaared a9 T AF fo THo
%&s< (P. F. Frankland) & arw, it aftew & figaw 4, 950 F1-
fas qardt & sFrar-porast ( Optical properties ) 9% &1 fFar 3k
208 W IYT Ig¥ AMMAF IT T IEM WHR@ OFAT | X IR
AT TOHIES T FTFIATH AFQ Y | FT AT A T TqRAT Y
@G AT AT F G AT FE AT @ | AT A9 TAE T =eT
em@(Toepler) %@ & dq & frarely it garardy 7oit # fagq-faas
(electrical discharge) gt wfaax fag gorm fF e 9 sFAwo 9%
AN FT FTA & fou fazafaares ama o o | 9330 7 faaw faada
T &, faaw errad wgea A fasfaa fear a1, &0 733 3 fou sy
Ty F199 F Fo Fo emaT (J.J. Thomson) & qra = 1 | 39 7Y
W AEIAAT UF a1 FAFTST gAT AV T qo9 GIAT AT | T9F TF A A0
(foreq =7 T o) St At AR GE N FHYf AS A HAW AT
g1 | ITAF AT AT FO7 A § OF 99919 &7 7 § 1< 9ga ey



wifrre fafeaw g, 9’ A

T 1Y A/ A9 G | AgF ST 99 (path) ww wRwfEw fhew a<
ifea &Y SITAT AT | QFew § T@ SuAEAT W afkadw fRaTi s ot
Ao #Y foredr wEfEs fiew 93 9= a1 For s ane qafa &
AT g0 &7 ¥ 795 &1 I & ; {5 sy srwrar-aviswq 7 fafirsr a<o-
3o AT TFRIHCH qa% &) AT § | I TF A 7 A7 ‘w2 aoww
#@% (Mass spectrograph) T@T 4T |

Tg # I et F wifs F19 § g FT gEeA F |1 ggeT
I T IHY BIT THSAT (Y | 9% 7 a9 3@ qEfa qorwa JaF &
qTaE G A 2:9000 FY AATIAT qF T ST THKAT 9T; 0 7 a7
raR AT F FATIAT Q00,000 TF &Y T | TG F TH FAT
T F GAAET TAT-ATIAF & TEqqT T qTS TWEAAT qeal H1 v
SFTR QAR FI7 &, T 7T WEAT qrfeas a4t & 3f0s qae 39
g; adr wigsrami geea § 3% 7 #V 4@¥ |

Q& HT ARSI qTAT AT @S T SIar 9T | FYa 7 ATTat &f SqAT
afus oY i Sfeaw feg (Cambridge Review) & e @fia-sa s
FT AT FW 9 | T TH TS TETFEY FIRT THQ fAaa 7 (Tqs
Y, T v Proceedings) ¥ fog fewr war—'grew &
St faata gwearel @it OF gaor ar 17

qREFTI-TTT FTA* FT JoIT

“'Ster YT Y AT F ST TET, Av o, 2, o T IR IT AL A4Y
@ fears &F | agdt 3 fada ot & e off s s A F goAr A
FTH SETCE o | I WY FqAT A=SY A & A1 o FF Sar goAr
tawes (standard) Y@mi § #Y ST GEAT oA¥ | IFF AWAT § AG T
gar 5 ¢:Qooo &7 AYTIAT W AT F FHEATTRHT T WIT FAA: R0
AT IR AT IR I FToT FHEATTHS Fas Qo wfawa g, av AT FT
TTATIHIR Ro. R0 &I AT §; Ig TFA A &1 §H THIL AV HT
grREqTEE (isotopic) =T friadg &1 & fag &

 “eamEd: T g aea qr, faaer faeww iR e gwF

. Les Prix Nobel en 1922 & sz |



<¥ TEEA § AE Jrenr-faRar

forarmens axT-ATR A et gedt wEwTES fRew & € #Y 91 @
TS Gl q0FT § ST ©T ¥ T ST AT 34, 3%, 39 I 3¢
Jard gt § 1 3IW¥% ar &7 et T 1 o fag w8 frer ) g
TTHAN SATRAT I &1 aFa! & & 34 3T 39 & Tard F3107 F Freor ff
T3 TF 3¢ AT W@ 994 &9 (corresponding) FERFFSITH
IFS F Foegeq o |

‘g7 AT FT GIY AgeAQor afonw A7 2 FF gregew ¥ afafam
#1717 Tt AT 1R B ST AR XA F T[-HT ST Faar
FY AT 7, 79T 2:¢0 00 FY qUTAAT F QuITF SN E |

“Tad ggfa F TR fawrddl # ux qw faoge gooar 9 A )
a1Se (Prout) & 2<% § Us wifed Jqar a9/ 47 | 8% ATAIT
AR qedl F G TF ATATAS qeq N1ege (Protyle) ¥ fawst a7
R § | AT TH ATTAIAE AT FY FIESIO Fag FIA FT T OFam 47 |
AE FTAM AT fETA o2 AT 1 399 ofaw Faw ag & 5 wfew awamy
T AT §— 12T IR T3, S 71 N0 g F wamoy § 1

“gHT AT & qraR fagia ¥ sar aw § i dafa e ot
FT UF g A afcada frar s awar @ siica. 1.9, agfa @ gefv (7)
&1 fasrmr & gww St &Y wrAr 99”9 fowr a1 gwar &, w@i @ W
ITFT T FAT g | Ggfa & N 7w 1 srcafas FA1 F gwa<
g 81

“EEFSE F QAT T FT IR A 1 ga@AT gragem ]
TA-FEHET TS | gt 8 1 afg a8 qof w9 ¥ ifouw 7 afafaa @ s,
Al 0.0099 X] X 10 °=%.R3 X {o% 3t Tl fAFr | T ¥ ®TH
7g ¢.EE X Qo™ FIA F IUAT G A1 FTF F TTH 00,000 fAaraTE
%2 &F IUET R | 58 §F 7 ST 571 I HYT GF FY FSAT FT FIO F477
& foq Y qatea g1 a=ar 21

“afg WY Arg-watil 7 zd Fat F 379 vww At w3 @ ARy
T FT A forady i sawT oftad § Suadw ) @% & 772 =1 Fat Fv aar
A fe st A Farad FErEERl Y @ N 3 g gE
AT | AR G S AL, FA0F TF = FA1 (5T 9% TE QUET



wifrea fafean g, R ey

F srfagfaa i < a9 AT grawar & 919 F Y gqred A6 Y IET
QY O FqR F1 I I F1 arfean 9 qfalaa a Y 9 a9
ST T TART T IIT AT TS FT S AT FAT 6 T4 I G a1

fagia MR sAagR aT g1

wRwEF foen F7 SE-AET 74y 9 73 w7 fars 7 & R 3N
fasrd ag fagear & fF gamdy qeft 78 sifim &Y v Serea g aa @ &=
| 3T BEATES 921 FT 31 AT 1R IqY < {569 99 S
Tz qatd &Y, wamEa, Wfqd oF afora F srga TAvmsl & weaET
g2 97 | TTATI-HIT FT A QEEHA F F9 Qoo T T4 &1 ATTHH GAT 4T |
qEed 1 fafa & fafas d2fq @ awamsi &1 ga-) gavdar § ggamT s
g#T fF SAY 337 wgeaqy frsed faey | warfag 7 fassd R F
wWEAAt #1 g Afasy F wrow 92 g, i 9w fammar 53
i wd entF w5, g 3 w9 @ g, wafaa ad)
FA; FATTT ZTY TTAT-SHAT & faawra #Y g a3y | defa-arm-Sas &
= sifes aardt F fazdwor fg ST &9

2RQC A To Fo 3¥qEeT (A. J. Demspster) wgea 7 faramy
¥ ux ‘ggfa-auwa-3as’ &7 faarg foar 911 399 o auda @fean
<z § AW fiF ST AT S99 a157 | efafaa 1 o § R a7 AR
feaz Gaa Faarg /A1 7 o STar ar1 9234 F SvYE ¥ 47 7 faaq
e A axal F oA 99 A7 91 59 fafar § Qo g=at F 3399
TREGITAF! FT T W AT | AT GfT-a076R S@FT A1 FA-sqarieay
A G AT FHAT & ST TAFT FAF TS | AT GEA T AT Fares
Mg & &9 § 99T AT 1| SIEIOAT, Y ArFfaw a9 AN @i
o AL 7 97 SR a1 qqrat & Jfes fasgw #1 faww fear ar
JFHAT 2 |



2&RY
ﬁ'@{ﬂ. e (Fritz Pregl)
(2¢%8-2830)

“grafre qaraf & AewRifasSww (microanalysis) #t fafa &
anfasr & fou

aa-af3x Fr sa2ar

fihest Sv &1 oW, STgaTE, SfEGAT 7 AT 97 | 9 qowr ®f+
ANafg-faam & AN A T AW ¢’y 7 9 faza-faaea ¥ sfwa &
g@ex (Dr. Med.) & 713 | st s wifaat (fefesiaist) & sifast
(Histology) & @g™@® % 93 9 HTd FT W H, AT AT THEA FT AT
FeFAT fHAT | LR0¥ H ATAA STHAT FT ATATHY | 1T HA AT ATT7
qTEeaes & qry ergataw 7 faqmn, g sfusa awa afeaq &,
Fifs a9 ofee Ry e i av 9 o

gER a9 9 AT AT BIE AV ATGT FIGFY 9 ANGHA AT o2,
faaaan faw swait (bile acids) 9T 1 Qg 9o SIAAT FH ATATH qEA
g f amar qg AT ast fF aaw aga afas arr A garef 1 3w
AT BFAT I 93T a9 §U T gHcq TSI FY FEA ATARA HT &Y
fazowor foFar sy | st gaw AT § fazeww & foq free feam

R00—¢3 F 1A § TG AT F7OAF A HIHAL § A ATIA FATH
qeTat 1 GER qATARN 1 HIFTATN T TgA FTH F1E, TEIOA AL ATTI-
9 & fagizor ( determination ) #Y fafy #Y e g1 avorfea fam
R4 A IFTAA F GHA TF AT A fazafaames 7 € ©, Fifw O gy
faam & a8 fazafaarea ) si@em sifas g9 FQ@ G 1 g AT fafr v
FIATFAT T FH: TEHTTFWQ @ AT TG F AT 37 B a1 ST



fmzw s, 9333 <9

F %7 | 9T 59 ArgRfaaw fafy &1 omd grew, doaq WAw

(Sera) ud faxr svw @vareY 14 & G FIAWT FFAT| o9 qwAY I
fafa #1 wgza wfas (Forensic) fasdwar & o femmn faad e
TEFATEE! FY AT ATAGA &7 GO geoar § A AT o
FqHAT AT |

qRERTI-ITCT H1F F7 g
‘T I F 0] 7 qA<AT AT FUTAHAR ATAT FY qA & fog
SgFT QEt afcfeafagt § gz i strar 2, foad sasT ara F169 FEA
STE-ATFTIS |, AT U g oo 7 gfafd gr o | F169 3%
ATFATES FT NSTATH STEFEATES 9T T TF AIE 3 (o107 F o1 o1 &7
FHTAT FATALS § QO AT FT Foam oram 1 sz gardi &F i<
7 St Ifg EAY & SF ETU TZT § T qarat A A7 A Y Ay {3
Ty fazofaq gard 7 F1= $R grEgom 1 F9 71 fFar o aar g
329 TF ¥ arg 92 frges qre g A T fFar qmar &1 s e
AT T @ Forad saq farawr 5 S aTe 9aTel & 9T qTeT AEETES
TF G F1 IO FIA AT T G414 T AT FF | T I SS9 G
gt 9% TA FTET ST3 ATFATIS ¥ ATATHA AT 1S 7a1 AT 90 faar
ST | S 9q1 § ATEENSH, AqF TF FRBIE oY g1 & a1 gAT 710
9% & & fFaT e & | 93 Y qifeasd AT I I & AIS q<al F
augt 1 iz §iar g—a9, FEifFas aug, s 99T F A Sl &
fog saward gar §; staar Jaifegs a9y, SN AATTS T AEAT AT &
St (T F fFasTT ITAT FY FEEATY A F ASTENATE; Irgar Afqs-
zTzs, foaw A &1 sf¥asm aqg s & saqy &, faasr g
NH grar &, gz1 faar mar 21
“sta fagoraor foFF ST TS 9aTY § AMZENAA, THIG FIAT TAF v
2 A1 3% T ¥ B T 9aTd 9 §, (AT 4@ ¥ FEA 1% ATHATRS
F &7 are foar Srar & 91T SFEY o W 3E w7 A g A 1 qar
zafeu AT 2310 7 9374 F149 STEATFATIE & JAATTF 13- F fysqor

1. Lex Prix Nobel en 1923 & &fza |



< WA § Aas geen-fasa

AaTafad oy &1 g7 afcfeafaat & 57 waral F) st 47 ¥ a9
g 7d¥ ags 2 =fa

Ay ferdreer & e aga WA A farfirer qameit & e (composition)
F AT FE THTC 927 T MAFAE | e & 0 O T Y P
ST AT, Y FTE STZ AFATIS UF 010 & FTATET a9 T4 TG H1 &
O | A FEH T T TeA F TA-ASN F A A A AT T FEA
g | 3% T ATHATES ST rq-F 1A 57 Feer grar 8, faad A1 s At
T WTT EWAT § R AT F re qux orTES A QCo” A% AT ATG
(asbestos) grar &1

‘e afcfeafit o< s 23 ¥ 3-¥ feedtar gt ¥ frogs T
fasdmm el e § 1 Fw-dww ¢ oo wRTd ET SR R T
8RS Afe g e edfma Afe i sy | 5w g fredor
% fog e gaTd Y HTAT T snpd Y AT Y & 9 o g A e
F § 5 e s am i) it ¢ arw gard #1 Fw fao
FA & o7 gt et & oiq F a8 ATAT 0,84 ¥ 0.3 ATH aF &Y T, A
T qE FE AT § 1 37 77 ant & ¥fia< & v FH-fasdmw & fou 9ma-
T TT AT ATAT 35 & AT A S Areny-Fagdor o & o= 5909 qoTegaT
1 faoge w9t 781 g &1 7 7€ ¥g awar § IR T T o Frenteri &
e 3@ it for wrgnferedner fafa ¥ sifers qameiar s awdy & e
FRTEo F AT Z9F srraas qfcfeataat sfas Sy § R oA
i srfars sreet fafa T O 1 <o afafor sk amr v d) owar
T T AR o T § o gaR awa it g &, 9wt atew
wEEAqU 1 r-faxdwwr #y s fagrs awa 7 € gady afkorm ST &
Sl

‘T FTEfTH 9@ 7 al & qfermers (Quantitative) e
F -9 99T TS q°T THE 67 TACAmIRT frrafeor f aga omawaw
81 B A7 srwfdt fafe & fRiewde o1 qaF w9 7 590 7
FTa1¥ae TEl & arad § +ff e i 2 o e qan afae gaEs
Tl & fraior qv Y s fear 21

TR -4 A FaArs et ¥ e frared Y faf



firzw 5%, 1333 Al

Arg-fazone Ofa § FTT Ta@T 81 gH S © AP 971 #Y [
¥ &Y fazaara a1 w1 Jar awa g |7

fagia A smage ax g91g

TZA GEW AT 7 qarat FT afcwq sTd w3 w1 fafwat w@Ew 7
T Al § | AT ¢F Tt qF 79 (Bunsen) R fFams
(Kirchhoff) & o &Y ot fF 3w fastam & geI=a w7 # Sufeaq
wifeaw sraar gar a<al 1, M A F W 7 §, afma g #:T a5y
€1 T TFUT AR N fagy sfasdat & N faoas 9w § 9
AT TEAAT & IAHT afcma fy greq forar o avar & 1 qafy 32 fadom
FTA(AE TITT F1 FHT ITHT FITITT FTAT TF AT THSAT Y | FHIHY-
TAA 9T ST T-F1F g1 T 97, Iq9 3¢ I<F ggrar (a1 qtg o
gl A GEW ATAT § SU(EqT FEAAF 9G04 SA9q-3qq F gfeewor §
a3 Suanh fag U1 T gard Zat Frafas gardt § Fa© TS AW A0 ATAT
q a9 9@ 9 | I 7o, faarfas ok gty ) Ma-v & fou arg=-
fazuur fafy £ faara smagarar oY

fegm-afwar amaw g1 7% f gew Arar 7 qqrat 2 sufeafs Fvam
gL aFar &1 T G ¥ ATIF-faedaer A Aqarrear sfaargFifazoaor
(Ultramicroanalysis) #t 3T <87 98 &Y ST |

ATZH AT F1 Ao & fog 9z T fagrat o= s gomi
FT & AT AT 4T; ITeRwraar, FgeA™ (Kuhlaman) gt & s
FTF EIT G THT | AFT-ATEH & § J1oq 3 foQ ot T9M 7 39
fagidal #T STIRT FLAT 93T 1



L&RY¥

FIZ TEHIT T faar war



RN

feag fmAi@t (Richard Zsigmondy)
(2equ-28R%)

“gfeit (colloidal) famant #t fammi st %1 evez wed & foy sitT
£ e # 9 fafeml v frwrem & fog, St stafrs wfos & fog
ATHTIEAET A AN E V!

Sraa-afT # ®a3@r

feas famraidy st sw faaan 7 gam &, st smos faar s@ex 9 @k
SRIEY (surgical) @i F snfaserw 91 fme s & & wifaay
T w@Ea | wfF faam &1 1 s fagan $ix mfra 7 seaaw
SY @9 9199 To g8z (A. Kundt—Q<3R—0¢RY¥) & @Tq SA%
FTAF F &7 F faqmn 98 999 sAfys wgeaqu g1 o faoai e grsz
M7 fo, 9AF ¥ O faaa aT—ad Forwa, St 99 g3t & s
21T & S W &1 9= fafrse srasnan #79 § 1 e A fawat v
I FHHIS T FY A eq srfoa fomar i Nfade ax dog waor fason
& Frafas qaaf gragrar § | S 91 @& ¥ ey S § SHwT i &
F9< fare 9T T & SR T a9 S99 § o g 1 e et star
21 = fraiEr snfeear 9 T sEiv o famafaamy @ daedr 4
537 foaT, a1 T €7 I FT FHAG AW AT FT F7 =TI T3
TF T faug At 9g® & Afram W 3w Fra g efa @i a ) gge’
# 13T %o ( Johann Kunckel) 7 &or ammr sroew faman, g
THF JATH F FATT AT AT A F facHx § a%@ gU i 3ot fafy
ﬁcﬁtﬁﬂ' T | UF ga] PfaErR, ufgara dfeas (Andreas Cassius)
T UF ATRFATTF dor1 TTEay faster | ag w0 fasaw § e2fas sorgs



R WA | Alas JRer-fawar

& faoga F1 fAoT ¥ oFafd AT AT 1 4L § AT TWEAT ATZFS
%38 7 ATforEy A FY surent gaw foafa (dispersed) @ F@m X
FY | o T @Fw & qrd f gAW R i ga faew fadw
HIEHIH F1 STOT | T8 GF TR T q© a1g & feqer (dispersion)
TG | T e (oqcl B Foedty T | 39 T3 FT Y TG TAT
7g" (Graham) 7 3 faeuat & feu farar ar, st o & w0 M srgar
foofen & amr § o= ey o1 5 3 OF 79 g7 F faoaa §)

famatdy (Zsigmondy) 7 & ¢¢ke & ST (Jena) #r afw &Y
GFzA | 9T 70 fFaT, qF W oty 7@ fauw qTFF FQ W {Roo-
9203 IF AT AT AMFITT TAWATST 7 > 7 I FT FW @ | TF
fesw (John Tyndall) 7 1¢¢ g 7 stfagewesita (Ultramicroscopical)
&G Y BIEFN F 3@ F forg qreror 11 @1 & THFIT T § FOIRT RS
F FY IIq qarEfy fF | @ B FEWEY T S g T k03 7
Wiqars @eTerw (Siedentohf) & amw aift gewazif &1 snfaerre
frar | ag wfest & aris 70w 3 fou ag wFRE SR IT 8|

2R 0\ F I 19 Mfeve (Gottingen ) fazafazmea & srafas
TATA F FEEYET F T @ |

qRERR-ATT F1A FT faa<or

“FF wfora-afrar 3% o fagy dar O a3 FFEw fFaT, S
Ft aTdiaw foa F FoTaeT a9 § | A a8 =W A ff arafas
&7 ¥ TF AR ¥ faeq-qey aifre a0 Wt & sarew 7 w1 e s
feay 91 ag 0@ AT sfus SRed-9WF g 99 gAA ag aa
uF gER ¥ faada et a5 aifis &1 ardaan foaw w9 A @ &
TN G INTE F6-FHT TF THRLFTRAT 2 |

‘AT & qF WAL § A T AT AT | FIHA: HA T GO0 F
FTIOr FY 99 fafaal ¥ T Fv JweT ¥ I 77 T F wEEiw @
I IgS HA Hagq F dow1 7 0 faqy & ¥ F17 fvar | 98 999 18l
TS FfSHT TG0 F1 a9 37 g9 fta fafy ag o 5 emedgrs
(formaldehyde) =71 swaw o sma 1 @ fafy § 97 S AT F



feae famiet, 9’3y R3

E, TG 7T F{oa T 47 foar | 59 €qof § 47 wfqga & 977 T
F HEOWO HT AT HY A I A7 590 AW A %o (7Y at ag
fag &t T f S faga w1 S < ardF w7 ¥ §2 @07 Jix wfodg 2w
v &1 frror a1 faeg, 3o faada saT afifega wdieg 129 & 3w
T, 7 T ©F ¥ TAA(F 214 F¥ AT w14 F@ | g9 97 Hfod
FAAATIT 1 TAAA | ST qgrrar faedt | Afedt & aw ¥ fou ag sramw
2 v wlodra agfagi 1 sareat ¥ fou g spwa o Y fa=me o s )
|49 7 qg FgT 1 a%ar & (5 5o affeafaal § sfeeda fasror o aam-
fas atfirs #t wifs w1 FT @war @ 390 ¥ § afes gwarsT
TFHaT 2 |

“egor FY UF WATATS T AW A Y @ o fafww AW ag
TFA & ; T faadrd, ST fao A §9 ¥ 3T I 9% AIGH 999 &
QIR TFE F HE—iews & (Faraday Tyndall Cone) &t daar
q T g T )

‘g5 greaTel ¥ foU gemaet & N Faw wHTT F FT FT AT
g AL AT | BFA:, G ATTFAA TATIAT ¥ THT F17 & qveqor & fog
uF gewait &1 faFra fawm

‘ST & weo 1w (H. Siedentopf ) & g 47 z¥ fafy &v
weAT T | v gear (efficiency) aTUE IF a9mT MT@T | g
foz-sfa gemaaft (Slit ultramicroscope) ar | 38y wF facirfiex &
FUTT AT TS T 7 F1HY A F TFRAK T@T AT THAT AT |

“Ffedra faaaql 7 s s (irreversible) #feat & ot
FY it Taor 3 F07 T HOTCH fAAG FTATS Grar g | IS vacd & fou
77 Ffes| o fagdia I FT HAT 9§ aqF & | qf< FUT I & AT
221 {1 TH——IITEAAT FAN T[S HLh——qT F ATTTH HIA T
o & AT o 7 e (coagulation) &Y JmaT & | Ffeda @l § ag
faars qear & a9 SHET T o1 § N 7 afaiaa g sar & | sfq geu-
T ¥ Fae ¥aF 70 F W 7 afadq & 7l g an, afegsey
FOT Y TEATH A qfas 7 grar gart #f feard T |

“gerd ( protective ) &l F 3T& FH Thad A geawq fFar



¥ @I | Aae gresr-fasar

ST FAT & | 5T THIL THEAFH 71 T FX T9 fafzaa awg & 091
scaF AT fagenaa| @ faars 37 1o FOil F7 GEqT AT B AT TFAT
T IR TR F AT T ATAT AT IFAT 1

fagia X swagIx ax g91T

q3Td F 1 SEATATE T TES A AT AT A—H, 77 A 3 |
TF AT G TG ATEATA WY T A IR T ST SATHI O FAT,
AT ATEAT IO BT VY | T ATEATH GaTe 17 rqeqreil 7 & ey
TF JAEIT § &1 AT € | TgT AR 9aT 24 Hfos aeqT § 90 Ay & |
T, T, FT % g2 1T a0 Foafa &1 § Far staar &7 (foam)
AEA AT @ FT AT AE TTIRAG | TIAASH A, TFAF A1 A,
FEEI A NTHAH T IE A | ST ST TTF, 3T F TTH STIW
graT &; ZfamFe wrat 7 o gt Sud g &, A faferT o #11 Sy
TSy wagl o faegda a1t g § o7 s u fafaee wamafas e &
TFATE; AT Tg FISHA STaeaT FTH ATH GIAT &; T A AEqF
Ffes T N, T a6 AraT F farse frar o @ 31 flr g
TR & Ffew F1 9g7 AT AT ¥ faom & wfos vgfa 7 cafaa e
AT &, FA1(6 § AT FTFE W §; GO T FT IHWT THHT SHET
Wrgrasar gl

fForat Zfas F1d fafaai @ sfedm foawl 1 gra #37 # ¥ /T
ZYAT &, ST SAAT T HEATq g T g g | SIrguradT, gafy d\E
IR & d@ 999 (emulsions) I IITH § a9 I §, AT G351 &7
qE | ¥ TIFHT AW AT ATaAF ST ¢ | Hfesw feadl w1 qwE
srgar faTed |, S9% TUEH{ FT A IIT TEAF LT & | Fed: Afq
geneRif 7 7 fafaai § ga fog 9 € die—rwd g & qufay
(cardioid condenser) FY ITH FIST, THY TET H THTA FH TFT & FH 10

R aifsa g g, a8 Fas sfeda Fo & qeafta 561 &Y Soq97 aF
qg=ar § |



1ER%

fauterk @@ T (Theodor Svedberg)
( 2¢c¥-)

“foafca agfm (disperse systems) qr &™ & fog

staa-afer 7 saET

frateTe Sant 1 977 JeaT, ST 7 AT AT A SqqS faza-
faarea @ sreawm feam 1| siaeT Sty st <A & g fodfy ot efifaer
| 99 99 qrafa Ay fagq-arasl & gwe & e # feaa s
Fioara faeaal @t a9 #¥ 74t fafa &1 qo feam | S 39 g &
TG & arora fe faaal & 0 7 Jord st &, dY o1y o | fea
ST 81 ofq geweRl 9 a0ew $39 9T 97 F qEA 0 fTars 933 §
T §A & TF AT AR R0 A 19T 57 faferal FT ST Yoo 63
T UF TIF § 901 o | gaw w9 § feafa s q39 afq staar o
FITH QI & | THEHS & Faeqfa-aar=a® To a9 (R. Brown)
q ZqET TOAT ATSTead T § {HAT AT | QST T 79 ASHA AfA
(Brownian Movement) &T sreqaa famam sk B WiE sfodra s
qT @ I AVET A AT F TATE FY IQ@T, A SAY TFAAE | IT IA)-
fir sreqmal @1 WETIA o) &1 sfeaca (The existence of the
Molecules) aYd® &7 7 ¢332 7 gaAT|
 oEY 39 9Ee § ST NRGTITTT | I AT ATAT £ Ffoerq
FUi 9T T & wuw ( pull ) 7 Ifg = AT A@ e Fegw A7
TUHY T AT A AT I AT T qhet § | G 7 CF AT Agrwasr
(ultra-centrifuge) &7 fasra fear g 14 A7q: 9@ Tug gaw
oa o afeaw fvg (Madison, Wis.) § §333-33 % afafq aws<



% WA § Adw gren-fadtan

QEHET AR AT T TIH WA | o g1t 7 ooy 7ga agr e 2—
S A, Q& Frd o aart & Foremral ax Araar < & forg wrf-Sea-
IS ST AT A7 | g fasafaaen 7 wifas @ & efiegE §
TTRATT T FT AT W AT 4 FTA TR |
GTEFTI-ATT FI FT JUA°

‘gafafg FromaRag am e ... AHfT WAl § Foda
wg@ (Sedimentation equilibrium) & #rea & T et Y wafa
&7 frator ave g stfeg

S UF a7 T 7 R faoa Y F16Y 3 a5 I Brar smar
B AV ATV Uoh A HY yared T o7 ATt & AR AT FoFA AT frar
(sedimentation diffusion) ©# ga¥ & qTEAX & TXE | ¥ TG
- & faizor & foq e qoiv 37 § &, 3R @, T g D
faregalt o faomm & W01 & 99 F w19 A ArarmAaT Sy §; A,
FEIFS & 37 0 Faowalte & wrifaw fafase s ( partial specific
volume) a1 fawmas ¥ avea &1 WY 717 g1 =1fEQ |

‘a8 g7 F95 9, faomal & fou ony gar 31 qix frewdl & fou
JAT f3wTem a1 g7 7 faomas 1 wifas fafiee srdx st (partial
specific free energy) =T ¥ e TEAT =J1fEC |

“erean e s AT faeaa FY Q1LY ATAT —0. 0 ¢ F 0. Y TT Fom
H TF AT AT Thiew (quartz) & A | <@ fear s g o |
RIS FAL AR Fra § R Sa! feaw arw ox @ w7 fada I
A foret T ST § 1 ST YT FT 9 TEA ¥ Yoo o TATEY T
A T ALY FT BT S FouT ST § 1 T« IS A syaredr AT AR 2
A A HT WS S A AT G, A Fafaer giger a> Faoway # Sy
(series) FY SHY aTF 7 JLEAT F1 ALY IT TST FT &Y BT S Sy IOy
e Il SF ey 99 fF FoFa T@: ATOW A T qF UF T

. ““A Method for the Determination of the Molecular Weight
of the Proteins”, Journal of the American Chemical Society,
Vol. XLVIII 1926 % g3830 § ef¥d |



fagree Saam, 933% Qe

v fq@aa #Y T2 BIET T BY AT §—Few g A1 AT A G0 Y,
T LT F I & T2 7 AR faftrw qix 3> faogdl €11 g9 @@
sifr argAmRHYET (self registering microphotometer) #Y @gr-
TIT Y Dz FwrS FT S AN | T IR THE FT AT FH A<
TH 9% a7qr1 2| 39y faoua & aEw < 9o 7% & saar g &7
Fr=T gToaT & eqvfaa g1 Smar g

“ERTETER @ FY T SiwaRs e & g ¥ fog sraes 1o
s, AT FTHT FIAH-7ETT (A&aTd 1| §T FITN & FHHT JUATT
R FAT AT ATaTF E 1w HUAR T FW & oy fegatw sraar
Freq-gra & fraior @ Sy arerer fafaat € ¥ 599 SRk A 97T
H TgwTad: 98 &7 ardl HR gEifoy rerfes & quaR & A &
fou it 9g® s g @, sEd g qrord A (semi permeable
membrane) FIRT ITF TATHAW GT F AT FT &Y Jo19 § |

“gAR S age gaw f5d, SR swETersw (dialyze) fRa gu s
FreTfa F g TH@ fawaw @R 19, Nefaan w@rage faeaw
FAW FFaT 1T | 33 FERSTEE T S SR AT g 99 gArtaega
A—¢ &, 00 0~ 3-¥ TAT faF a1 1”

fagia o saage 9T wiF

TEeE B FEHAT F ALY T I fareadl 7§ TAFFI, AYATT AR FA
Y Fay e AT g fafy s asdy 1 foeg <99 oWE I AT AT E
AT S qR Fa=am ot gomTcR® 321 (Data) F3feRor ¥ SaF1 qeais
FAT AMET | TEA F FAWTT DT FYAAT FF AR & IHH ATAR Fa
T VOGS §; TR & SATHT AT Y gy Tear 9T {Y fqame war
=1ieq; faomas & duai a2 #Y fa=a st Anfge $ 7 faoms #Y swat-
Iqr JqAT ATAAr F o7 (degree) 9¥ quT FAwl wv Sufeafa g3
ATNIAERIE | IO & SoF AT 1 TT < & (BCIAE ITH % fafaay
¥ ofadq Far a1 | 9@ 97T § g ST W™, SEF AR TF SqET
AT F FATATR, SHT 747 a7 w7 | Faag-afea & a7 F1 7 gomr
T SFF M 9 fad (Turbine) @t waft | adraor @R Fiesw FY

\]



¢ TR | ANaS qeepT-fasarn

WIET 7 & Fog Y warey fopart T 9 qT ofY FTHY A BT I AZH
B2 JEregeil 1 T qoi F1 AT 399 UF FAHETEAT 8, Lo BT
o gt fade ¥ feara & somr o a1 393 fAadq a8-30 Fardrex
TF—ATE F qUF 10 JLFIS & 6@ § 3¥,¢00 TAT 99w 79, Faw
9¢,000 Tuiw 5T faee & & & I ST AHT

STE, AraEl A1 dfzwee WAT & ST FY e e ¥ I
farat mar | v Og SWIell @ TARSTET &7 HUAR §¢,000 FHAT ;
FY AT 7 I 3¥,000 AT & A7 Qg ST=gAF 399, Q9,000 1
TR O T AR F SR Qo T faFer | adl 7 55
faferdi & 3@ F FoTH U A 000 FTHTLAT I 9TATE | Afa J-
FITH THY FF ATG SHIEAT FT T & TFAT &; TAH FoTHq A7
Fa% Qoo gaTEAt & @FdY § | 9=w agaat (highly polymeric)
Hizaee TAAT F ATiEr SIRT & 9 TS & a8 T B FHT
FoFT T AN PRt ST AT & AR T Svpait & SAraTe 3R ©W FT A
g1 O §; 92 AW 98 RN 7ETT FT |



28R

FrgAfem AFT (Heinrich Wieland)
(2¢99)
“Ferer sreeit site IR g AT ax Sivg-wTd & fog )

Sraa-afix #r sqar

gRATC dTST FT IFH THITIETEA, qI_T | T 41 1 o faar
AR | FIEAT T THAT F 2 fazafaaradi § @ F71areqa7 fFar 1
2R0 ¢ § Tud Ffere fazafaamoy & seex s s s a1 adf 1R43
F AT FTAfAH AT F BT T | H9% facgen I F @t &
& T {] - T TZ-FTT F F AT AT ¢ F HILAT A faveaw
waHY FTF QI AT TS A1 {’% F ST AT g 7 faeadet
FeaufaaTd F & F17 fHar|

T AT F ATEFAF auf § SaT-WT F7 S A7 ©F q97 97,
IFFY R AT g ATHIOA §T | FI9 F47 FIf7@ FT@ 7 3097 Sra
| ATRNFHTT F IENT THT T FTHY W foF F1 641 911 29 719 3F<
T B AT AT §; TS AT W fAFo a9 F1E7 & A
FTH FHTET ST ATFATES T TF IO J GAWT HIF TS € F 1T
ATET B 1| ATFETHTOT FY ST AT TS ATEAT 8, IZ ATHATAT & AT 2 |
frg NST 7 gregom & 1 93 Y SR faar 1) ey & oY s &
¥ JAEEFOr T 9SAT g, I ASTIAYU IATHT 0 (SEIEFISEIHOr
(dehydrogenation) Y g @Far & | 919 et org T ATRAFTO Grar
F—SIRWAT I ¥ I SEr—ar a5 & S #y
fafer & grEgem &1 faqm ar &, FifF aig i mq@qmaﬁ
(intermediary) aifire qwar 1



g00 WA A A4S grew-fasian

Fe + H,0 — Fe (H.0) » FeO + H,

J[g @ grs3e AHATIS g
STy | wegas! A1 & AEREr &, AF w1 grEgie v gre-
ISH-ATEY § GART FQATE

gorwargst, o swal st a2 faqd sitaw daet aaral o &t garmy
s amd fax faastew (Windaus) (3feg go) feshifom wa-
arega (digitalis glucosides) a3 #14 #3 @ 4 A1 195 T FA-AAR
7 fafaa gea & fawi o vawfas @ a1 wee o, fage &7 § o
da% (toad, W& g1 Sfed uF faw #11 & o Awew (C. Schopf )
& gry ATy faafedt & o 9 el qgEfas saer #1 fawre
fara 1T woelt Y WSy X 9FF 5w Rl A g AT A
wAifrT ame (anti-anemic) gerdt 9x Ma-FE ¥ foy ag faogs
qa% faua a1 AEgRayw fag g

qREFR-ITA FTH T a0

AN JEHT AT 0 G797 NS 7 39 fafa w1 3o+ o foadr
AT ot & qTT T AEGTAYY AFS—FI T AFT—F V] H ATTFISIT HT
QIAFT ST AT 7 qNd g F | 59 fafy 7 s eqai 9% wFAT Iav Av;
3 fafire eaeii ax frar &, ot s ware a, Fr g fafirer aamedt 2y
farfire facliar T 37 937 9 | TF FTETO AISAT FT SAMT AT; ¥ FTET
qrATIEt 1 ffaa e & oY, Fwits gar awan swar ar fF e
TF O F 919 A § R AT (rings) § qav 99 ¥ fafesm
T 9% TRANEST 7 AAEAT G § | TG A FY AT TATHT FHAAT
aT1; g W=t g & frafaa w<@ oy & srifaes fammar & o s an,
gt FA-F qvp A7 AR Afaw sfes q@T 9897 AT—IITRTOTAAT
gEyfHEe @wEl o frae sfawds § T #3&F | 89 99h $9 aAfA-
femaaT @@ Y, feeg aror 7 ot Ftaw afadw 6 19 4, S8 e -
o T 1 TT ©7 § qHAT 7 I Aot Y |

X. Lex Prix Nobel en 1927 & &z |



gigafon qreE, 339 208

‘o v & g  OF QX AT FT AW ST § frad s ¥ =
(T 93 & 9T 99 i aTed XEoTs S gE g E |

“araifrae ayg, S ST & fou IEET &, UF ad gaet g3
gET 81 Tifow s & A A anfaasia 9T eRIES gRgRa
TIE & &9 A fqafa g0 & ; Fifes ove 7 ¥ fra, a9 oF 91383 F1aq
TR ATER § | saERsifes (desoxycholic) v, C,, H,, O,
W {F FTAT TR IR ETESTFTe qqE 76) grar s freraifors (litho-
cholic) # ux grEgiFa® aqg A FEF T § FaT AT &1 TH
Ffow sww A, C,y, Hyy O, 1 Sufl-fifors s #1 gamaee g,
A7 famsew & g % A & framy (faftos< g9, AT (cattle):
TE 79T F ) § 99% AT 3@ Fifod e F1 AARaEE-Fiies
(Chenodesoxy-cholic) s T geaNqY-SarRi=Ies  (anthropo-
desoxycholic) v Fga< =aaa far ST § | gafy ga A7 argwate
H AT | IT HTHH &, T AMF O F I T g S § 18 a0
T FEY &1 T &1 39 v | ) GIISIHES TG 07 T T HTAA TTAIY
qz T1fAd T & | AT e &, F =7 A ifow ave O | F F1er faea-
TABAE ; TS ITHT ATATCT ST Y TF A &, 9 9 grIIIiFas
quE &1 faqwo #Y oF gFRFT & |

‘SaEFIfEF AT ¥ AT T AL FT IgAT HAT FFam AT 85
79X ¢ | ST v &y Aifa dgT JI@r 1 @A A gwEaa
Samifasfas (desoxy-billanic) s s 13 &1

“Igmdifasts svs § wa = (cyclic) FEm (ketone)
AT FT @7 T 1 FE qegadi A F 97 F I7=q I 9E
(hexa-carbonic) 3%, Cy. Hy,., Oy, T90T 8| TAH THF 4T T8
%Y wifa € war § 9k safou sa9 dwfafes (solanellic) s wgr
T | TH FH QISR 97 HY Q1S ST G877 gorm Sa& T 747
3 §ZMA (pentanons) FT F7AT § | THHT AT AT TXTF 347 Cyy
H,, O,, stea gxat &, fra® faemasifas (biloidonic) e Fgy &

" fqeTaeTie 3TF ¥ ATTHT 3 AfaA G |/ a4 F37 F g AT
FOHS 3 |



o3 WA | ANE grepre-fasar

“org wrsz AT 1 T £ S a1 oy aF qora fevam ar § 3A9
TS A F Faw &1 TIATIS FY Ty Ofq & ger fomrnar 81 wTqF gH
SN FIH T FGH I9 @ 9, g SUIFT qHA § F19 O FA & (0 37
fagw 1 @A 937
“gq BT Fetw qwe CyH,, O, F e ¥ 9eey | a8
IR Fg FT ATAWF 9214 § 1 zEH Frars A wfafrar & efeass
#0 (diphenylated) FmfaI® (carbinol) # afwafaa faar war
FIfAF TS F TART FHF O {7 AT | 3T TFIK TH-TF FF FEA
qEATIEAT F1 QST AT | AT FTET GIA &F qrey, <gr {2 T4y
zay fag gom f& sow Afas-angagrgenart CyHy, O, ave &
ATTFA F3F &9 TFFAT 7 A Acwar o, S9HA TF q@ afamad gam
oo NG G FYH G § THedl (ST | 3T NG IR A F1ET 3390 4
TIATY § | g O F! URE-GEST F ATy (93 FEAA T F
FFI-AZIAA § T3 fegrzgi—ors & CO-vqg & §9a9 §) 1¢F F@Eq
gAY 93 IRE-gaet @ feafq e g an &
“FiferF 7S F TA FT AT TAR! T THI FTA § 98 F99 ATAM Ta€T
&, Fife sifqw 1 FraT AT w feafq F1 it o sy aa
agl famar sTar 1

fagia s} sgag 93 avT

e srve F1 fa7 A @ F TS 99 591G AI9S FT 999 §9
qfeaad AT 91| AT TaEiaF gt g A gFg-fa ¥ qrea
ol Y wETEaT & FTET TIE FY O F ANA AT T@r IS Ly
Q¥ TF HTET T AT JAT G0 A &1 FTaT TTAE & T2 §TF A<
TAY Y T TTATLAT FT F9F TF G0 AT FTET THATHT A ST AT 97 |
7@ gf¥ ax fafve ara-sgaersi ¥ fafiow o & fafia fasita seall &
qTH-TF TOATHT FT FTIT T2 Grar & | e & e «410e 7 3y g4y
T FTIATAT| &% Ae® qwraa afe@ (Bufo vulgaris) & s1a
gl faw FAfeAT & aif a1 fegae (squill) ot & s faerT (scill-
aren) ¥ TEMEfTEH €7 § @G 411



grEafon Atey, 9330 o3

qrer gt & qraw § iy st 1 Ag<aqur A T 81 SAdy
THRAfTE AT H 918 ¥ AT Y &Y F SuERY a5 - faw a9 9y
&1 FH YT F o7y TamtaE qardt &1 a1 § arfashr At | 3 gu
AT/ Fufeqa i< wex T o) #7Y afg ud S fawm 7 frgames
q9TE T ¢ | faeia gerel & adw aw & Sfrd gl & w@mEw #
AR AT § T9F § I g W |



&R¢

geles famers® (Adolf Windaus)
( rees)

‘e &Y 1T & qeagA & fog gd SAwt "ay faerfaEl @
qifad & & feg

Sra-afer #1 wa@r

TStew faaeraq 1 ot afed 7 gar ar T &gl ot Arfas
faerr g | ood R oF afew 7 St w1 wegaa fear ) ofve feae
(Emil Fischer) % =affa ik oa% &9 & wwifad s &7 s7q
GukiknikciccEiEiEica il ecuk Rcicc R IR (S RE LD
Y, T WA TAT TG F1 GEAF (07 I A7 ST ¥ Sl
9T Y | ZTF TF I q1% AT qfeq 31 FFIT F7 TR 7 99 9T
TF | 3EF QAT & AT Frow e d feshiEfew aT w1 Aoy
faar ‘

FIEdIS FreT &1 MNF wai—Ffaa ( chole ) &R 8w ( stereos)
§ faez aar &1 #Yo Fafegs ( M. Chevreul ) 7 saay sufeafq ar
9T A AT AT | T FHT FT 98 WIT &, IT EA | QIS ATAT TR Y
sfafFar & afafaa adl 1 a@T| F7F il F A F w6 J @
waEgArFra (unsaponifiable) swagy gt gu, fag ¥ Frowdle
7l 91 z7 gqrel & R wHg & afiew F foy av w14 faasew
fora, Ig= gonr ateTa g fHg a7 JRdar 9T F1 (AT 9o ¥o ).
&7 T THAT & | FISEIAT A G0 7 98 A g Forvaa far
ST QFAT & | THH TFH A A 9 FTET ITHT G § | T Fafer & srrarefy-
FIXW FIA I FIH ¢ FTET TIAT] AST g1 AW §; q FIAT T, 0



weh faeTew, 933¢ oy

Fag W A (frad FET ool & SR R E) ol ard- et w
T F G |

e AR fesiefom o< Ma-519 F1 G99 57 T AT GAT—
fesfiefom afaal & ¥ faeo & ward, fesiifr (digitonin) & 7o
TS T T GARFF AGOT ATAT I17 37 &war v g1 fora-
srow 7 g9 wfafwar w1 0o & gufafFr (irradiation) ¥ STt
QT T AT TT I H STANT BT | T A AT MfeeaT faza-
faarom & NRaX T | T799F F AT AT @HAF R IV 5
IBAR WA F A1 ATYT 9 92 I 2394 § Fratow fmar ar )

GEFT-ATT F1T HT 0"

“ead BT T AT F T qgTT T 7 I T F QEL
3 ¥ fou smF 7AW #Y JTaeET A7 T ¥ FE A T e
% Wit faawse sfew-tamater, et o ae far &) 3§ Foes
FY FAT F T AT FAM FY, TF HIGHTH SR ITSTEIQAT AT 300 A
ST ATFSE FXA & | F7 W=l #71 AR ffars eredrwar gam Tifze

‘2T 7 UF 2 T WEAHT TE FIAH) #7 (999 €9 ¥ A1 ATFE
far & ot 9g & <0 w1 Iwfeq ams (antirachitic) faafar &
gaw | {nfen & foq wrefoat @ ot =0t atwa & o a8 faarfam
T IS & FAEAFTNT W F fadioes & v Sram § | ozt 9% Aq e
g, sa sex gesfaraay ( Huldschinski ) gy safya 4, faiv
Frefeat ¥@ ¥ sromar Wnfew ¥ fou aft S semar & sufafaor a1
Aag &7 7 79 fmar | smde & 2 Fmfas—aa (Hess) R &F-
arF (Steenbock )—7 TF gaX ¥ TET §Y | 1€ A 4g @ A R
Tt sfva F gufafer A srazaar 98) &; saw! fad o9 At Wew w7
gufafewr qafed &1 SE) amfaal 7 9 o ot aw & iRt
(017 grsm-Rosenheim #X 3wt~ Webster) 7 &7 & ag 9@
forart i srffrar-ate ward arer xedl & srmEHElE A E gar @ i
TS

2. Lex Prix Nobel en 1928 & #wfsa |



2% e § Aae grEer-faaar

‘o gg fazara far Srar ar fF 9, Tl $1 FRr ¥ I /9
et F1 afa S gFT ¥ afFT ST o ghar 20 ifaE aeei
AT SFITET F AW & 1€ 7 T 747 797 i Foed 0 f fag-edis
& qew ArAT § OF Afafie g & i ag b Afies & faain F fog
SOEH &1 AT § § 98 axfg 9o ¥ 9% A AT adr 8 |
ag fear faar mar 2 i FREr ¥ s IMTEAAS W) ag sifafasr oF &
g §; ar afz faoge F-51% Hg1 S @1 T AT FT A
ForF 1R IEF FIAAT e faoge aniedrds #1 wifa g g |

‘e w1 Wnfew amm faetam 7 ofeds afadssr sv &
u3-30 M p ZFTE & JIIET & A A AT §; 303 mp ¥ afas
1 AT AT UF ¢¢ A FH TUGET 1S THIA F F1% (9297417 TA
agl g

“gfFaar—9¢3° To & fae QT o= Y A% T &1 Sra-areiy
&7 & (biologically) aate afFa (T Q%o,000 fABIAM™) ATAT &
STTEH & fog woo ¥ Qooo W &I ATAWHAT AT &1 IEI W IS
Sufafecr & faerfam < asz g Jmar &1

“qrg 7 w1q foq S g are Sufafeor & wann & feu quEr &
arTfaas #1 gerr (S 9gd wfsa ) & gat agY &, fag g% fog, gt
q& T g1 @ aR faoua 1 ¢F IFR ¥ (uniformly) sufafezor
FATATET | IZS FAT TG F9 & A1 A foug gu ewfes afts F =
¥ ATEZINA 19 JA7 SRS & 0. Y Afqwd qoRgara faoa #1
gfFa a9 F1 59 far )

‘IR 7 AR WML F $a0 Faoam #1 xw foar forad g2
€Y1 AT THEH I 7 § LE ATZE W AT @l ff AR ewfeFm oy &
R AR 74 & frar 7 Faarq Fammifca &1 Sema arar)”

fagia o sqagX o< ™

Ty faTerey & Feediie X F1d & Sf1F gl F @ (Fo
To RR3-%Y) &Y Aiq 9t o= qarfy sy fesiiefew (digitalis) gaw
et ¥ g F fogarfaat @R st (sedatives) # 2fss qardr



oeew famersy, 9’%¢ 209

9T YN 93, qqife feerfam ¥ s ¥ fou sy fafa w0
FAT(oH SIAW GaAT | T A7 3wl 7 Faeres 7wt <arae i fafea
F1 - of Wifes fafeal & amioer enfea feam) s
o i faot & st 1 de g qamte st & sl
fFar mm ) Cr FNg T A AT FA AN B ER § F qF T &Y T
T qEn M-F1at § 9g 717 gon fF ufafwr swanh &Y wa §, e
STHT FraaT & fad=ror e =nfyn, wifE afvs sufafror gifvs @
&1 qaT § | amiedie & faarfa 7 afsiw & fou A1 oot qafe &;
¢ AT Ao F 8T & oY AT T BT & 9 Qo AW AMFEAAT B
afcasi & fag qafa &1 fre faforee w17 5 st 1 v i s
& 78 Seurfed swma & fog freaamers 1t § 1 qafeew (Bourdillon)
7 5 frarfam #1 fefimae (calciferol) #7711 fawersw 7 faafim
€ & foor & 9o 79 F fog X 12 7 faerfam &, Fea =
& fazifia F1qF A1 3,0 0 0 FEFI Y TH AT A foerfam € A sy
Far #1 gfe 3 fou mafe 31 O & Me-wat § @ @t @ fagyaar
g Ri—faarfaa € 1 aeAedt 7 afg 7 B g @ e fatwt
wfaarfes it Tt § 1| g9 SwE! fagiat 1 STaw ga § e faverew 7
FATATAT | G LAY FEAT H7 AN A 73 (5 TR F &7 F aar 81
afert & &t 7 AfTIT N AFRFTATATE | AT T a0 Frae
FEer It

fore e & ag wa fasprar gar ok forarst Farifores o 2o gftesor
q TUAW AT AT §T SHHT ITYF o4 F17 FT a1 § ?



288

AT FRA (Arthur Harden)
(2equ-2e¥0)

&9 H1F qA-Afeq (Hans Von Euler Chelpin)
(2ee3)

et ¥ farvam qv o ffoaa gramgnl & sewwr & fog 0’
STa-9teT F1 q@r

ATAT ST FT I+ G ALY, SIS0 | AT AT | ATAT §£L< § THAY
F geoTiT faeafaaren ¥ ST A SUIfa ST 41 | SY3q FTOW, F A€
# (3¢Ce—RY) Tw AT fearedeT 3R FFAW W1 39 Jafq 7 o9
AEATIA F &Y Jeq @ | A g4 waat (Henry Roscoe —2<33-
2R8Y4) F T IBAFA F AR UF I3T JEI IETF (SET AL THo @lo
I & T AraIh FIafad WEAT 9T UF JeaF foaT | gTaras
AwT &F FATLEENEIE A ( Y a1g 7 foree Seiage a7 4T 9T QR
7 wx far 1 agt s fafwa siramope § 43 5@ F fou feaq #r
fafa &1 steaga wAT st faan s dee @ 9T W@ F19 T
I TS FY IH TIE § T F1GT & a¥ 9% fFvai § Sl & o=
zfad &1 o § 1 Tag-aifaq staar weR-sEf@ (autolyzed) e
@ ¥ a7 Y fFvg #1 uF TrIIR-9FF (enzyme complex) AT @,
foq qrgAF (zymase)FE § | smeA-Sf@ dee 1 gam97 § ooy
F afrarace 1 JIAT Ffgy; T gRa T @1 iF Sardr g amea-
S dvee F1 1A § fovva wv wfa 7§ w1Y afg S amt & | 39 afFaar-
FeE fFoa 7, fad g7 7 ag-9g?hF (Co-zymase) F31, FREIH



ATIT A, 2RI 2oR

¥ AT IUH S I § | AT GEFAQT S FIOTENAY & ? 09 TS
(Re 2R 0 T fqawer) Taf T & fasror § NEfaaw Trewe TroT AT daT
fF e STR-srTETES A AT 9 gfg YA | A FY AR afyw
&q IO ¥ 79 9 CO, AT FRAE F a7 &1 fx@mr o 611 a8
| 790 (T 3R HRBS F TF 16 7 937 7971 T2 T, 99
ag AT 371 ATfeC fF gt 1 fagy urargw ar $T @rav | Fifw S|ar
sfafar wrewz 9T ZIAT oY, T SR HEHST T AW fEar || I &
-FTT & 71 g7 {6 5@ 90601 § % A A g 570 a7 OIS
7 Wifa &1 w3 81 99 g9R Cowge AR Rl & faea § afrs,
Sty TeTCoTaaT QR FET 9T &, a7Y § S°Y H1K § TR U-HEHET
CER N

ZET T 9’30 A foex FTYE F aw-TqHA WM & AT 93§
EEEIR R R E D

AT ATAGIH & A A TW: 73S @ 9, foorg anafass o7
(Biochemical Journal) % @ure® Ud TeaFi & AaT & &1 7 0
JAIEH SR F1 FTH A F |

Fac-Afea

& G I AT FT I+ ARG, Ja1FT § AT 9T | 98 0T
FSTHT q77T 9180 4 ; fazaaar, arud FawsT o1 oeaww | a
i 7 afas w7 19 F FTOT A1 AIHT TF T Y AT ATFE G
1<’y # afed frafaarea Y @as g F ame omad 7€ (Nermnst) #Y
FARTATST § WIfAF-TqET dasl F17 ArA fFmam 1 9¢ko 7 19 gLd-
g (Arrhenius) & Waa & agras § 7 | QA I A9 FE
g% (Vant Hoff ) & ara faamfi——(2¢3% &IX {300) 1 {Ro0 TF &MY
Telagm 7 Wifas wWrm & oy faqor FaFal a7 93 9 1 {0 & 7 qramy
T4 FTETAF WA F ATT qg) R a9 17

Wfas WET @7 g qmd SEa-wEa G446 F
ST CEaT 7EIea 7 Frarar | o9 TamtaF afadq & 96 (course):
gt grareer fa Ay &1, U uF-us fafaese e & wma & foq wifas



2o I § Nqs qrer-fawar

fagial auar 45 F7 sa § g9 19 < o°% g7 f6g I ot afk-
Fel Fr sifesar AT OFF WET B quSAT § IIAW FFAr 19, ay A
T G | T TR fFvam OF TRITEA WA T g9 QT WA ¥
Ty foFam ST @@ g9 T 599 gfq &7 s 9w (Chemie der
Enzyme) ‘TRITER FTWEA § 0 AT § 1 I8 9 Q0 I TR g oA
AT AT 7 T FS G FAH |

o IT AT IS sy F ag framn v arargw o) sfafwr f5a
S A 9XT-eegE (Substrate) & WY TrETftE d9F ST Y, I
TET: AFH (FTAiFafos ) g9 o i () qwE o7 S gar
2 Y 27 ya R *Y faeara vt aat ¥ feoa) #1 sfafwar s tamafas
SATFT A EY AT | ATTT FAT AT q-TrATZHY Y AT AT, ST TZaF
¥ &9 ¥ TTew & ar wfatwar 79 § 1 A 7 ST § S, e
FH-Y-TH IATSA T AE A EH AT, ATZAT F TETITEH 1 79F fraran s
AT 7 THFT TEH FFam o Suey Tmmfas fiewe 3 e
af T g gt 5 9g Tree &Y 1T i 59 9-Uearsa A a3 6 SR
WS FT TF fa09 TER THRfTF 7 § g0 § ST T & AR A
araafagt § g 9 At AfE ¥ gafaa Sar &) saer afFuar @
gfa wie 5#1E Co g7 oUq Fg-araww (dfera &7 Co) & TG &7
& S FT Fur AT 1

5| gg-afafFan £ sraan 3@ ae % i Sfraa af (bioactive) watd
T UF FEIF Y ATTIFAT Gt 8, oo T fawm (immunology )
¥ A O gAY § 1 ADTA 37 T & faada 9 waret v oY 3@, S
T et 7 Grarsd wfafFan 7 T sl oh-uF 91 F Qe A qwar
(inhibiting force) g fadras (inhibitor) & sred F arg fam famy
AT | qFdY oY @ et faw Fr-Ar FW A E ) z@d fawda -
qERTT q2 T A1 9qret 7 $8 Ffaq=w (counteracting) 9aTH W ERy
g\ faorfam 7 faarfam-Amaes 1 § < aramer &9 § afs afrr g
% sfA (ergones) #gr 9T At gW fafire spife-amaF aaral w1 o
e 8 | .

o FrarY &, Y o s AT I AT 1 F, IO AR faw



AT g aqrad Afwqa, 339 e

(enzymology) & sftwer ua s & qwAl qXATH | STYT TrATEAY
& TAR 9 S e Forely Sas Tqq §er<or & TEa § 9r9q g faan
@1 ga @ 7, s @Al A wifa, fagiat & sfqaea & Sfmss awfaal
AT T Y agrar fait | 9’3 § fagia-sfaaa &1 sEgteE
€9 T Y 41, 9 CF A49 (e, WHgW famafqaea #1 -
TarafaF (Bio-chemical Institute) §&tegz, smad #14 % foy awfeq
FfEAT AT | g ¥ IR IW YT 3 TARAETE |
qREFTT-ATT &1 FT JUA
g’

“dYez & 97 qerat § SN fopvae fRaT STaT @ SFF O s faswar
ag & o s g e 1 fervarey a6t 3 et &Y e g R i o
F T q AT T EIAT 1 T TR, TG & Foror 7 Popoar 3, o
oIz ¥ ag T T AT & I ova 3 A7 e ¢[R0-2[¥0 TR

‘S HEHE HT 3F 1@ 7 ST faar strar , & frvast 3 Qo F 0 AT
TF a¢ AT g | SHAA Y (A IE © I ggar ¢ fF fiee § a7
9T | FRvaT G FT HTHT TIT AR AT AE—ATEE FRIHTH T
FY F1E § T AT 8, Ty srvrarforen wewhe 1 w6y s agh 7 ag = amam
Sifaa Aiez ¥ fFvam 39 9 S9F 31§ BRSE AT A1faae 3 /o9 &
TS AR AL AT | FHET HTOT AT &Y THAT & Fv Arer wfrrETeii 7 &
ST wewe qate a7 g, freg 379 @k safeu &) s 8, wifs
ug @¥a g fa 7 aara s Sl Y e A cadrar ¥ A 97 9%
MY, ST GFIE: ATGH 9941 8, T8 a7 § 6 free-w senfe g
ST #, WTehe & @ |/ oW #Y fafy § w1 08 ot §; T g a8
I5ar g & ag wwrae fra s asdt 21

“fou fafa 7 afgares garat w1 fafsra g9 & Fw-3-50 G
2 a8 FAq TEAT A LTI F1 Y oY | fopmg 599 Y ag &@wraen @
ag qeTy, afs sufeaa §, @t sfas ara & sugFa AR gy wwafea
g1 917 AR T8 IFR f5e 131

1, Les Prix Nobel en 1929 & sqfka |



R WA | ANa® geerr-favar

‘g yarr (il aF ST ) A TENRTET § Fo AFHRST
(Miss Mcfarlane ) g131 i3 70 § | S99 98 S FY JeeT #Y WY
for T sraeaT aTag afEaagar 2 o Frdrad staat Ak fAamed
%Y fafy & afcam F37 & o091 W@ S fFan o aFar @, fad weweT
Ffers ArT F @Y1 T A ¥ I agar @ fr draw wraw T a
Y qfea 81 I & Y T H AT W H I T |

ST TEAT FIRT T PGSR F W I 977 5714 foq 79, @ §5
913 HA T G | Sargwraar, CaCO, FSam ¥ qay ufas afwr
@ T fraraar; BaCo, 3 SUaRT & QUi &9 & fafeha <@ s gam |

s S afcfeafaal 7 e Srehe F ST FTARE § a9 &t
gTa fvas far ST 2, & Gosies 3k CO, @ 3 ¥ fraea § &
HT FT TH BB TEEL THA F1aT @A § | 59 §TH T HEAE A
AMAT 1S T GRS & A (CO,[PO,) # ud ToFigs q4T F1aq
ITLATFATES A afga ATAT F I F ST FATAE gr &1 (T
7 3 fr AT (Kluyver) it &&d® (Struyk) F 9% fae sama
T fordt &, e 307 W At & 6 0.¢— ¢ % & AT T T T
forar T 1)

“Fenfed wERITE TERT 7 TeaaaT RIS HEHRE 1aT §; TT60
Ao Fur gy 9z A AT AT (Young) gt faam mar ar 1 TfaraT
AR A7 FTATRGRGE FT A7 o7 far &; 9 7 5 7 vfeeem &
FsqFT § A i ¢ v gaw AT wewet F1 fAsror g aFar g1 gEv
gs e ¥ T 7 gt (3R dwaa: o fafaal & qamx fe o).
¥ 0F femar 1T 1 Y & 3% 98 78 5 sdass FEwe e
(fegergwremne ) i FeTfaq Sufead g aFar g |

AT q'

“ux frfeaa a9 F FTOTFIE TITEA 9 q@ 97 (Substrate)
& QqTY GUNT FIQT | SITSOAT I A FT THAT T G4 gl g, av
TEH THAREST A1 S FEST 99 AT &, wdy faest 98 sneT o=t

1, Les Prix Nobel en 1929 & &fia |



AT FIET q4q1 IIT feqq, 923 1R

T, TEF F-A 3 T IIA T §——Ig 3T TR &, J -
QTS FZOW & |

“TrEdeeTzEl & faay graTEH @ 3wl sTRaiewa (dipepti-
dases) Fd & | WA ug 331§ fr srx¥eerzs ¥ fopw wqg ¥ wmRH
FTHIT ZIAT § | g ITTROT A & FF GrATEH F e ¥ W QI S g
S 561 areF (impeding ) €T &; a5t 9g F THIATG FWE |
S gA ST T AW G180 I @ FAT G0 qrers 317 9T 719 7@
& fou 22 ward 7 #1 awg &= =nfeq | AW (Josephson) 7 wH
faqw s F w9 feaT §; ¥ gw Swil ) W gt e ag
G THIAT 3% FT g7 AT |

“fomr afcfeafaat 7 ag aras fFar idt & 9= fome o e srEa-
I F GIT TART FAT &, ST AFAA ¥ T 217 & 5% wrew § o«
FEIFES AL ST AT &, AT 98 TIIRTY ¥ FATT FT 34T &; TH TFTL,
e aTmr-aaEl & CraTew A {IURT B TAHAT FT GITAH ATAT
FY T

“gE-TITER & YEHOT UF THTATAF TAGOTH g7 SR 7 Sy sxfers
TR AR Al ST TST FEHT F10 a8 & FF qg-grarea g AR et
T § Faifas w7 7 faoq § @R T aftsan ageager W g ge-9=iw
FIJIF FT A S FGATE §, 98 T qga sifaw arar 7 &, frad ag area
gaT 21 e wY gay Afaw w=sT 91T AT T g, ey ag fwer
ST TFAT §, qaft T9% o fremm ¥ stfasan o fAeum agasiw
grar &1

“sria R faferdl A1 O G S 9 gH S A SqHan qiw-
JGT FT UF T TAET; THTIFRT THIRAT A 90 FXA T T qbFrqar
‘@ Co=cy,000 g, TafF g agrdd @ Co=Roo T | THIRMN
Y w90 § afcafa ST awar ar | S90 7 § I qgarR A gAeiaa
grar &, aY s afFrar 7 S afad T ag) T | TEAH I]1Y F7 =41
IffaRlerzs (nucleotide) =t wifs v §; a7 THW &1, F{T FT
FRHERICE 9 FT UH-TF AT 2147 & A T T 48 Eifafos
¥w § FTHT fAear-feaT 317

PA



2% @A | RS grenr-fawar

fagia iz sgagR a3 g9

St F AVTT-IFAT T FEBET FT IST 7LTT g | T8 F1 SA*T T
HTAFFAT AT & I 7 F @R F UF qgeaqul AT a9 T4 g | NE,
ST A, 7 HEhe G & AT TN qrqA § Wy g o &1 qg A 4r
fFa e q g g, safeu Saw fee-Ta § SHFT @YST TarIias 4T |
foreg TmaT ST FY A o= 3T st v g i Say ag S gan s
T, fFoaq § g9 1g> RS § AR FET §; 9T HERS & Saq
TEEF FT TTEFI AT | TTEH faq™ (enzymology) & Ffeewior
& 9 Tree g1 o weaadt A 7 et Ta Qe a1 TR -Hehed—
F1 Y g1 ATFET, farmg 59 T8> wede-gamETE (phosphorylating)
T & 9T FT 3 AT AT a1 qy-aqei A F, AR §, =i T
F R SaToret & & MBS T ot 74, 7af § 37 g9 qUM AR 9 |
Ft-gft afafos s fr STat =T & o ST ar 1 gafy ag sed-
% Fefta iat & 5 frvaw &Y <o 9fFar 7 229 & fou sfa #1 08
HEHITH 3% e ¥ afalaa g1 agar 2, agifa sa#y afe &1 arar-
T T § ITART a9 & fog R i sfew sirad @t § | qoTard
T TRATEH § FIERIE TS FT F3 T ATST-IIST 21T 2; TTF a8
argafaal F1 g7 ¥ Fefat fae art )

qra & fou faqe &7 & STTET S99 § TH T BEHST FT ATIZE
STV AT | TS BIEHE F HI(GAA ST T F F19r 9357 §; o
T TOTHT VST qTied g1 AT a1 Y § $Ho19qq A1 BRI a1 J&H
FT THA & |

7 faam= f erares o) oaeTa & daF g RATEA Siatar gt
2, FTHr AR § U0 21| @ Sghar Ay wHha, T g T NAwGT 7
AT TMEFATLT & foT 3T TToar ¥ e foram AT—— 2T 7 FTHT
FEIE ¥ | TAATEA ¥ AAFAT G ¥ fou fafiree amafas AT A
ATt ST & fog 79 a7 AR sfas F19 FETEAT



&30

& {®AT (Hans Fischer)
(2ece-2ewy)

‘Yt (Hemin) e quigfon #Y Tamn &1 o & forg; fordiw &w & im0
¥ wevuw & fog 1"

Saa-afey #7 ®q3@T

g fRa< &1 9w w1 (Main) o< feaq wiwwie & 09 et §
AT AT | 1Y 0T R @Ea QA1 7 qoW &9 § &f7 @3 91 "
fereafaamea & 930¥ & sy W@ & R wgfa faxafaaea & ¢30¢
7 e F e A 9urta ey | Ffae F sitwe- § 14 9 F 799
afew § tfre fiRae & <eege 7 amaa amfas &1 feam | s |
AT T {R2% H AT WET F NHa< a7 7T faqersd & gafasr
TT ] | FEfF WET F MDA a9 FT AT FAG e AW |
AT 59 9% < frgass, Ma-Frawal S AT Sraq F dq § FA10F T
F HureF F & F FF FFAT |

o fRR § @ ¥ -3 o) FRaRaaE Fratee fRaT ar et ¥
THY IFR & g < 73 B THAfTF THT FTH T Y W 6| I
T AR g worefor § ua ol T o auigfea | a8 ooy & aeg
# FefaEa gar &; A A T R A AT F g AT 31 T QAT
qarat § aTEr a¥ A FY fawr gif g ATy A qIHI Y gETAT AT qFHAT
2| A 9 5T THR EHAT § S & AT & JT STST AT T
¥ 91 @ ( putrefaction ) & a7 R dwmfe ( porphyrin )
FEIT, T4 & T F1AT 2 1 qw ofY T F s agrat, s« ot
TE gEel & G A Fror affraaan v 1 fe T o= fr (bile) 7 s



1% R § @S gIeRT-fastan

g1 & fea ( degraded ) qard &1 s o, & 9@ 3fa ¥ <amaa
# qew gfee TTo7 FT qgaT y=aT g gur | faw quiw ( pigment )
# uF arzeretad (bilirubin) WY a1 AT fF gud AW wvee T—
IAFTT, $7 &7 7 F9F FOAT A1 F N4, T3 QX 977 § o am
¥ I Al FT FH-Y-FA TS ATF G99 AT F—ATIS -,
aafy 7z uF fam g9 &, ST g & 1 o qdifes o gres snafes
T Y TTH FTE 3T A0 AV N THITA QST AT &, A 599 TF QT 370
T Zrar 8, forard e & o1y &7 U ST 97 HT T97 47 AT 1 gy
THAT FT AT AR 9w 17 F3A7 9% 91; I8 TA7S (pyrrole)
ar, forat ag% & TarEst 7 dH X Aoy §9 7 qy-9amdl B S¥ qra
qF TIH FF, IGY TA1 IS I67 F) AT FF, T3 FFamam |

THHT AAFTL Fego FETET (W, Kiister ) § 993 § %7 #fv
ZEHT AT T FT AT 7 TNT & AT &7 sreqmq J=A 4T |
argSrefad AR a9 Hefaa AR 1 acoar § a>fea fwar 91 q@war
a1 A IS ATLHT AT AT THAT TR S | IS § IR FEA
TTATY 1T & WY FAFT 9 ATSZISA TTAT & quF grar 2| Afss, oirs,
sifgafaF oo @R sEaea ofas aqg &1 (frasr aefre—vinyl-Fa3
g R ot cofees & STEAW-FalEl #Y Wiy T 2) e FT g9F
qfcasia fFar o @war § 1 37 99 #1 Qe R} 9 fafw gwifaa
THTL AT FT AR o7 50 7 § 710 97 T F T3 994 §, STQ Iq7
FAA A FT Y | TS qHE T FTH IR {697 7 aF 599 gregror
T T 3H Cfaw-gag 7 afafad 78 & foar mar ) TrewafeE § w9
TH GFHTFT af s fFar w, aY S ANw e w27 w/™ |

IFWIfad sgaearsl &1 Faa: 2T FT A Y TF AT 1 T
TET AT AR AT AT AT FIAH TI19T F AT FH TqF G390 F1
THATHT A1 & fou F61E I7™7 T |

GTEFT-ITT FT HT U

R i frevettaa oF wfee A §; gE 1@ TEi—T-ger

AR N % faforal § dYgr o @ 8 1 9 9 e ofifes avs
1 Lex prix Nobel en 1930 & afga |



& fmy, 2k30 299

A Mfeqn F@rrss 7 sfatwran idt &1 Trgaa ( Teichmann ) §
THHSEF GEURAT A Fq9 9g @1 41 | Wwews ( Schalfejeff ),
aT#t ( Nencki ), frdr ( Piloty ) sk faewdzx ( Willstatter )
TF g FMiA G AT § gaa A wr fafy 1 faww feam @
TFTZTEAE FSTH 79 (FA AT ATATH GIHE | TS FJATTAF YA
( Morner ) F 58 Wi Sf%a1 1 (I 1GHT TI6TFS 1A FE B A
fafar o frart oY | g fafa ¥ 3ot & weeram @ &)

ELicEaR:c Css H3:O, N, FeCl 14
THA TSN T F9F TFX § AW g GFAT g | ATH, FINK,
faed), facadex, uao fHax o} 9% faariaal 7 famas faefsr
(analytical degradation ) #t faa fafa &1 fawra frar a1, Sad
T Y qraQe-Taen fag & T4 @1 37 fafaal & g A @
THAT 7 T AT (AT | o A § ¥ S * gev foqn o g, &
THRETH a3 § | 37 qeral @ (wFm-uamnfas, Photochemical )
HagawchF ( sensibilizing ) swra g3 §, StaTgrewa ( Hausmann )
F fear faar &

“g TR gBfa & w1 faafa § 1| F1 F4 F fou ag sam
gt a1 fF TREAfE F1 9T @ 0T § §; 39 FAAA T T
o ST g1 | gg TR A ST oY o TRw i 1 @ F fAgior
qRAT T94 FHA HY THAT FT AF I, I IFR {99 I6R & 0186
q ey &7 § g4 argdrefa & faesor & g awrEt g @@
FOTF FY TIAT HT TG A GATAT | FHT FTO0 & 7 AT THRATAT FT
FATE FFAq0T ATA F5T, HR 3EH TR €99 T q0F FT S(19-ATEAG
faeitaor famam o ‘

“erwmEdafar ( porphyrinuria ) § St TF qERr AT
T TREAC H7 TS AT F qA &9 7 faaloa @1 31 989 3@
TART JEr A {6 ga9 Fae faawEieE ( Hematoporphyrin )
F14 & AT 8, ey a8 Fam oea fag gom | Fw-8-Fw & TREEe-
FATE@rA (Uroporphyrin) @R #Tsiwmafa (Coprprphyrin)
1 w7 7 faafoa QY §, aafa 7 & arnawmie sfas aera g g1



8¢ W@ § Aaw grenT-fa@r

T & OF FAIAG FONGHEATE 57 §oaeq (Hammeraten) 7 983 €
qQerr fFaT o471 A § SURYd FTNREETE 99T Th T g |
fgstarew e 39 @9 (Hijmans Van den Bergh) 7 smsiaem@icT
F TF TTIAT FT IgS & T ot a1, ey o aw DRwEdaiaEr &
Faw UF T A | artaq a8 Aaw gl fF &g ((Turacus ) af@r
Fr vy Fafeat & Se a1 ol § gAwEteE SRt §; 57 9g AT
& TF g3 AT F & 7 g )

‘GG & FTHY G fora FTT0 I Hare (conchoporphyrin)
YT & WY Sie & TRy ST F FRUAG FSTAAH FAT F T H grAT G |
TERY & ATAT AT &Y F AF 7 A A § v § 1 AATH A
(culture ) afcfeafadt & dree #1 sfors a0 § FTONEATT TAT
% fou wagr frmr s awaT & | 3o s e A ARwErOA S S AT
TATH ST T FFaT & |

‘g TRFETA (ooporphyrin) F fafeal & a2 & arer sa<w A
A N TS T A I | T 9% F T § NTRIATH qwdt
3@ FNwEtE ¥ faedt & & foesr da<x i ( Kammerer’s )
TREATH FEAE | o9 J39 2T TF T g A TEq-awmte (deute-
roporphyrin) st &1

FTREARA AR NANTEETA ATIT AR AT TEATA 9 TF
N g § 1| I INGEANRE § Fg UF Afcw 9% T ST ST 8,
qY T a9 AT @ 1 ST FARFATA F T FT ITZ IS 10 JqFT
ot st 2 Y RN awdt &1 6 T SN F g
F1 rrfredm TRl AT fwrfa 9 afafad s @9
& fra e ¥ 7 ofte T 9w g, 579 ¥ go afaad (reversible)
W §—

fREEfE
1
Zzrafas 2 FEAA e 2 Q9ENREaiE
N EERe 1 !

T T,



ga femy, 4330 R

fagia ST aqagR a2 g917

g AT qurgfen 7 19 faae g9 &1 feaT adqa 7 foedia oo
e Ft ga qrifaai w1 feamr, T F G>T0 & 918 9072 FT g0
Aoy fFar | ag w1 Ay g aF ST gof &Y wan) faw fafa ¥
v g7 gt w1 G F3@ €, 33 99 o qaee B, 73’y frac adRa A
& e F1 AAfaar A gdifew svw § wrea fwar g AT w0 faa
ForFi, gAarzfed ((urobilin ) 3R FNIREATA § farfrar Ak
Iqd Tamfas aform sg we-wifa wa g, Fifs g Y A a9
ATEA FY Y | g | &Y 39 MT-F7T FT A 0FIqq ( survey ) §AT &,
aF1 fredd ag &~ “frady, it gw @il 7 5§ orequd 1 39S
aree o 17

A F TEST $T ISTT oY, Y ST AT 7 fq wgeaqor aform g,
B A AR qerg-rotfam, faw cad wialsmst & 1 3% A=A §,
g 9T ArEfas AT & AfaF A9 57 AT § 1| IS GI-DIART 7
YRS I 37 T —TH T, F4T, F10 LrAT-F a9 v 2 |

TR FHTE THA ST TS QARSIad F1 3a TF ST
AT 21



2

FTH &S (Carl Bosch)
(2¢9¥-28%0)

wigfem arftas (Friedrich Bergius)
(2¢C¥-28%8)

“ramafr S aw & fafidl & faem o@ SO g Y Tt SOy
i & fog \”

\Y)

iar
Staw-afor 1 Taar

FTS JIA B AT FSE, THAL, F EQAAS &, qEAT F ATEH
¥ &Y ST A |7 ofF o, S TF e ST AT 2, ATaT AU gl &
QUART § ITH 97 TFAT & | T | ag 37949 qraa’  afor, wifawy wg
A 7 W o, foeg it & sreqme § amaRr T A oY | s AT
TEEE Sraq &1 AT & foU smaq oF g F0AT Y gFET 9T dT
foFar | aoRATT & ST S H WA ¥efiee Senfraior &
geqgd oo fwat | s 9 faafedwa (Johannes Wislicenus)y
& fadam 7 g Fafas e av aEgee fewst srafe (Leipzig)
q CR¢ | FAa SUT ST &7 1 9<% § ATy arfext uffe e
grer ®m& ( Badische Anilin und Soda Fabrik ) & sifwat
T G T AT | o gy wE aifas fafami ¥ ofkfaa 9
T | T AT 0T TTFTTST § FTT FIA T TGEAH W F—Ford
A syapTa e garet FY qardr F fou fadt o quear ) goaE 4 quf &9
¥ awg g waa-fanto 7 sgaa aiget o fas-amget & a9 9, 79 oF
am & fagar & foq sqanfoa-gus a7 Y uF gon-fafaai & fasm &



qtxw aqr afifaw, 2338 22

ATy wor-wifa afichaa § 1| g7 aa% wocasr o fegs gra< ( Fritz
Haber—2o To ¢ )& afashT< &1 SWameT & faste FT Amiien a3i
q @7 % |

ata & foq smfer awear I &7 & foq 3w Faifas A F7
ST SATTAF AT | AT ATSTEATT U 370 SFAoTi0we Feareli 7 fore
afefeafadt € gsifrafar gard s off e gt fastra 1 aitor e %%
Fae ATAFRFAT H1 TIAAT Y SATAT Y, STHT GF ATSIAAT HI | ATIHT
7 a1 % g fastm F1 SqEgR & o1 ¥ fou Feaat saar qrifaF afed
FT STaAHT ALY EIefY, A AT AT & HHEEG QA fratha T
ATIIFAT GWT & | SHTET F A9 & foU A9 g9 T qal A
g At ¥ w14 T | 39 #1d F fou qur s qerd, TAHFO @
SUENIT & e 3 Forg 9 qTS A AT TATTST FT TS (64T;
zad w0t fafaa oF fda 2¢o wafdd TF tooo TEEAT AT Q@
g1 gy, @ AR AT gt QrIFT F 9gA & faT STd SAT FE F
T uF I ¥4 92 (GIq@aeame Versuchsanstalt) 2394 # @rer;
za% Afafea amed Saq § Arggee & 1 #1 @ & feg oF “fe-
FARTETST G | ,

T T Q’3Y 7 FeT v oA F FA1FR] F) OF a1 48 B, AL I I
afY aF aaam 2, B agt & dwrtas #1 7 FTHr A977 1 A v
FTT ¥ sroeft faveat & sroen & &Y feriw w11 510 A0 (specialization)
AT A FT 2| faarfasl @1 qg@ar 34 UF qaiawi 1 srgia
oo ¥ SATE | ST FIHY TG WO AT | 37 o S frogen fas-
37T § ST F 2 < ATGTH T SAACTHIL a9, A1 ATH TATHT F
woeaeq fta-wifawr (Biophysics) F FEITIT FT ST AT |

Ttz T faafedt & qaed &7 a7 A 97| FEAT & ATRo Sfro HIEA
Fqdt ¥ FETaqy R A7 A ¥ AT AT F SAT-AWL AR H
FTEY TG A 97; qa1f7 a7 {238 7 (TF we d) 5 o o7 a7
a5fa ¥ A09F qq% 7 ovar 2 A, (¥ G FY AGF FIA-TEHA FATE
Y ¢ T 3@ a9 33 59 AQS § 994 F1 gewaq nA F fafa
gar g1”



RN W@EA | A geenr-faman

atraa

wrefar afa F1 o0 AgeTs: & i MeewHIeT, ST 7 gaT 41 )
agt AT & foar Y g Tarfas GRed 9 1 9R 0 | sl famafaaey
q o6 T @ TIRES & (90T ®TF JFATIT I ATTHT STHLT HY STfer
fast | QA AT F 19 70 ¥ fou, ey AT il @ F aA 9 g9
eqTfua 1T §, sy Ao § A (Nernst) #gRT & 917 9% 09 | &7
9 7 ATFTATL A G HT TANRTST | 71T 418 G0 | A9 TqRfAF
sfafamil 7 99 19 ¥ Tg3 gu ag< ¥ wrfaa gU 1 A9 g €9 &
T T T A FF FIA BT (7794 (AT | QR0 § 7 T I @ 0
s #y afafwar & dafaam g smearge am #r fafy o3 amd
FRTEN fFaT 1 98 o e ieRpe 7 a1 fFaT; 58% a1g orwt
TRTITST & | 907 AR It & a7 F1 e (afafas) awer §1
FEHAMT AT | AT TR 92191 & Fearew & fou o= g are fafuai
FTHAN F ST | AWFT & A" Tavafar et 2 o T < 37
WeAY-wifa s Tt gamt £ oive oY, S wivsa § sifers e 7 Swawa
R A F | 77 AT START & GF W A TIT TqH] SAGA-87 § ST &7
ATIAT § ATTHT FTIT FTH AT |

IS 7T 7@ F1 Al § gregie g s #r fafa s wfesmA
FTHN TAWT 17 F1 GEar €Y | 97 afiga 7 =W Ay q@; F A F
299 § qfkad™ & T g foFam T, a9 oo 7 garn fw gaw 55w
T 9 EIISH fAemT A1fge | ISt & How ar g faf 7 foad
I & AV BIE AT | AT T &, T AT I8 A7 o o ¥ woreasw
TF T A FdT A AN g@L A FF; 57 A1 7 5fooa goF1 e 59
HTAT H &Y T GIAT AT | I F FTo7 § T AT gL AT | 2123
# afaa AT AT 9T 43T F4 & foU qA G| 9T YA AT
ATTF AT &Y SATITIRE ATAT /e Iom <o & faarar & o stoe g
¥ Mesfage g9z ¥ AT d99 earfaa fFam | A ash F adadq
qfcasia & @weT Y ST/ AT 6T ; 9y AR GHET T I aadr

oY1 Ffrsr & FTHY i TSI T+ g7 Ag@ I 9% gfafwar s
FY faeadex (Willstatter ) #Y fafyr o 7@t fasrar 1 s &= iy o



gis aar afmma, R3¢ R}

9 qF qATA AT &Y SadEd A fafaay aaar w14 Q0 9E¥ g
97 | SAFETeT Ud argee wie (Pilot plant) & a8 ST w@T 1 1’39
# EIE3ISTHIH FT I ATE0 SfYo HIAA FY a9 foam 7qm | 59F =AW
Y FT AT <47 FHI FT T U AR ZqF T1X 1L, TOHIGS UF SRS 1T
# afad s 1 @I | 59 FF T Fovasd 3o faaqg F a9g Sy #
97T ATAT H $6 181582 A AT 9319 faea @1

a7 gfad 19 § gfadw wraTe 3R 60 95 a9 § fee
aT i fafera &1 snfassr fvam | a1e 7 T3 AT STe 7 SIg N
g1, feeg 3a #1d § 9T I W)

gafy afma s 19 $ vewEfas @ Sfs mfa 7 s efs
H R, TATRT ATIHT T FTH T SIS 7 T S FTET W AET-
349, ToH g Td QT 9191 &7 a7 (1i9 wgeq &1 @mdar § 9% WHe
QTR a9 FATTIE 7 79 Aifirs gt A1 g 7 oI € e
F1 &Y AT FE FAHAT |

gax fazadg & 15 oq sfeear 99 T4 | 9 aeq fafas g
F A § (T O AR A=A TG AR G AT A qAT-AAE
7 gL

qREHTC-IT F FT J0A*
ar

“EH @RI 7 FET T Y9Ad SUF ¥ & e frar  ogaw
FE AT F; AT TR AqF ICETAT FA T3 | Y7 A7 ©TH 59 STH
& ¥ AT a1 farelY vae & fea-wa aof aF $19 a0 |1 39 IFR
ZHA SUFW F) ITLAT F1 91T & (ST ATHT FIH] FT STAN fFAT |
AT Y FEAT FAA: 0,000 FT A |

“gH B T TF ITHOT QAT ST F5wH 907 79 (circulation
pump) AT IHFFTL R Fa@ afas wgeaqur w@ Q=T TF O
T (contact tube ) &Y | THY Fr AT FTAT 30 figo Hro ALY |

“gaga™ (Mannesmann ) § Y &Y gewdl afeat st off, ¥ 39S

1. Les prix Nobel en 1931 8#3f%a |



RRY . WER § Aae granr-fawar

<o UE IF T FLAFAT A | TEF AR A K AT oY | 7y g g9/ a
TEIF & T I AT 73 aY o aF g foramn srafags adar
&, T § T F o €T |

“SY Ty WY ST oY, S AW & ST g fR 9ww Argg e
& geuaw wrAT oy 7 Y | arg-faww A (metallographic research) &
THHT STEAT Y ST TFT | IT G TF I T T qged TR 3901
Y @ wr e o, fRRg 4@ QT A, itE 99 ST SET
AG-AAI F ®7 F AT AT 97 )

“ZA IR A I A Ry & s ( diffusion ) & e fRaT)
- 599 gofgz (perlite) &1 fasarew (decarbonization) gwr 4T,
foreg ST Sr-GITISE F I BT ST TG ST THAT AT | (T: ITHIT
& frafn & go ofcada g #@r a1 foay ag Qg rad | et
Y Y DA N FH Y §——S7F T ABT 7T 3 IF FT FATSAT AT
T T AT AT Gl AT T B I46T 1 I8 F @37 § afs g7 D1 a1t
Y quF F fear s, o frator § fog s fafirm aeall =t za% fog
Y sgTrT s ? faeq ag w1 e € g foear s a1 g fagia o
Y qgST FANTTHF T (Fge—Oven) ¥ & wrez garr fv ag fa=mT
TEY 9T | GUAT THEAT T &S 3T THL (6T TqT——I1F $1 g qFA a1
ATAT & YT TH FILH1 TH JATTF TSI AL TARATTAY | 30 Foeasq
grEgioM, 39w fast § sfas qadt gag ¥ s gar 8, ag e faedy
I & faare ST § % 58 ware wfafar & 33 qm o< gom & ad
T 9 Frs Ffaf=Far 9@t g1 ara |

AT A S 1 F qfRE] ¥ foU Tt HSATE FT AT FATIST
T GG OF 39% gaT & (U 98 FISH! T AT 911 33 I H
qNSF ITT TS IS AFR P ITA T K | GTAAY TAF ATS TFT A1 AT
13T &Y =AW fear T AT | T & G G wifqw TEY v a7 S gar
TaeAT STt o1 fv $9 3 F fou afafwar &1 wwar a=mar adl o qwararnt
I AR Fwe geai-fafa & arg ofifeafs faoge faw dv e -« aga
IS IF FT FE F I8 A SN X 6S T | T IRN T B FNSHT
& F1d wre fFaT g, S o o @ & faan feft sFae & wod



i aar afiaw, 9332 Y

WA | TP 1T 3000 AT TFT IS THAT (aggregates) FW &7
g% fa7g fazggia & § & ATY aF TOTAT AT G 97|

‘s § ag a1 § 3w Sfmae fafa d erwadft €1 gwar &, o a3
famr foreft wvrae & WA ®T & wot @, ) 399 arg sfamafaa A8t g1
o w7 a1 AT ¥ g sEea-fafg & w1 g fadt | gw ST A
TS & & 59 T FTHT <A 5T 97 #9116 Fo7%F 7 g v wfalwansi
T A T ST g 97, T T o IEwR ¥ A o Ol | oA
% fou 7 g9 araTor 919 € @R 399 TqET 9gT-a1 qTEE A FA
# goH | 9 gH SR A1 @ g¥ S7MT 997 A AT a0
FAT a8 1"

afifas

“2%%0 A & wsfaw dgmat (Ludwig Landsberg) 7 #Aad w1
a1 5 & Wi 3ot T Aw-saaal F WO TGS T H FT queAw
9T FE & | s 39 a0y 98 9971 964 9 {5 HReTF F14 9 gafa g
F T 2 @oa § w1y afg & Sy, gafc ST awa 98 aA™ F
&Y FT FFAr 41 fv ag fe Foradt et 1 ST aw ay Aom-fafual 7 w8
Y qEaT T AT

g% Q9 g1 & 9 §U S FAAFTH AT S ISAT FT AT THAT
# I I 1T FTEEIT &1 fqo1 #7 gq7 9a f6a11 98 Featag
el (autoclaves adtet) @ f6d 0 gARI ¥ 4g T €7 F Q@
g f ifsa G A greism F wmr e fafmaafe @ 8 =9
ST & @ AG) TT A AT G goF J@ ITA S, TS FHAATT G |

g afver &1 Taee gart v orw qro el ' grEgiom v & ST <t
& a8 FTHr qHT &

Ty Fet & ErEreH ST & fou ata AT I &Y S affeafiai §,
¥ S By witag | Afw e sl 9 ag sraas & F grEgieE wor
3 99 9T 59 AAAT ATSFAT T ZIEG I & WH-HIfq GeI2 g1,
T AN A g " foan v 3@ & gregioma & fou St SuaTor suaidr

1. Lex Prix Nobel en 1931 & srfa |



%% \ @A | e JrERT-fasar

£ 98 39 9IS A AT F 909 FS F TNF F foq fr seant & awar
g1 AT fafaal & ag sazas an fe 3w gqret @ wfafFa @9 a
F#} (chambers) § 1T A ¥ IO F Fraavmr
(desulfuring) % fou &g srFaTEs F1 STOT JAT &; TS F FEFIAA-
FTOT { R F5F 0214 1 STSAT 4T | I ATH J &Y &qee a7 fop s a9
FEAH ST F STET | AT ATATT & ZETH H FIHT HISATZAT G ATHM |
39 e TaeT & GaTaeMS g% & foU FE a9t & F19 F7 ATagHaqr o9y |

“TE-ATT F HIL AT AT HY A F3A & (o7 TF FqLA IIF T4
&1 TreaT 93T, foaer Srar smfasaa gaer @ | sfafrreaa & =
¥ A F& TH F IS ATIR FT QAT AfRAT 3 FFA TR T
WIHAT T7 |

“qq a7 qerat A foaer ey wEA § ger four s 8, wom-
T SaAT &Y A AR JedY Y 2 1 zufeu ErEge # wr afas
ATAT ITFT B T | TEIISE F1 THT A @AT 4T | RGO 16 TF
g a3rat & gy gfafar am ¥ TR fAaed 91 o= 391 F1 gafaa
fopa e ar, & 97 99% g1 AT oY | @ § faom Raw F afawac
Y 7 9% QT ofY | T 7 TH0 7% gy AfafFar F foq @A aved W
&Y STt T

“Sra, @I AT I FT AR FES F AR 5T K9, 911 3T
Ffas oM F1 7T FT o qqrat ¥ sifaas wfalwmr a9 9
TH IHIX I FIATH 910 JS1 3 TN R f19 #9971 a1 I« v
ATAT FY TEF T FIE HIEATE 7 A7 | 31faF gfeemon § faam 5@
;T EF o Fraes R SuF 29T 93Tdf F gragrerva & fou fradr
EIEZISA &7 S9ANT a1 919 |

‘A QR i—AgT IR TIA-Y ST qIT I AS-IT97 &+ qfarwar
¥ RIS AT FTT I ARATES FT SR fFar o7 @%6at 8| F9
TG qF T SMACHAT FT A %S ST J X b g | gfarwar & fog
SITZIA FT ATILIF ATAT T F37 & foq 37 fafy & Agq-uga fasor &
A1 W %1 af A gateq § 1 g & afufafya e+ sz smeaEe
F1 G FT T FX I I F @ 1A G@AT § §9F {691 97 GFaT 3|



atm qar afraw, 9339 e

EEFISH-IRA 77 g fagi, et ax 78 AW &, 97 Wi §
qoT ¥ gragroraor & forg s gt &1

Tt aarat ¥ AT AW B 94 FF T ST fewwa amdt 0 )
foramt arfer gragiomitaor &) s 8, quw F31 7 Sadt & F9 Ffsarear
U

‘B F e F ALY WA Y 9B Siew Aot £ JAr g0 gy qwv

fagia &R swagR 9T 91T

Tae JTEF-AE F q@a< 9 56 10 $To atmw F Wiyw & e
e fagm &1 goo@ & 9z amifaT 3 S ¥ S 21
X A 99 19 T & Gowawq a7 o7 qeTal F a9 q WY THET
feeamegam | axET A FQ w@A & fagy aqrg-fasr a7 st sfawres
(Reactor) faator &1 fagia frgar, fafase afsaar are s ad agr
g gftesi # UL AT ALY 99 @21 (factors) ¥ fagor ¥ fog
gl A fraal &1 oF 771 fam qam 1 g9 fean 7 o wofaq g€ &, <o
ot dfiese sEfaar Y & S AT § ST AT T & ATFST § & gwar
2 RVIATZTEAT 0 AY; s> &Y avf § agfrmwt L R & @
TEY; $R]YA I FAF 3.€ 4 AT L]0 F weAr 3aFY Y Syvey g W

ZEY AT 92 FTET AIAT-ATHHTIE AT LS9 ¥ AGATS HT FISTT
T GAT | L] AF F9S SHS! & ATHST § &Y I TOHIES T E1av
qr | 99 Ao Yo HET FIAT 7 fTwee THHIES T (AT AT ST
JATIES TTH | AT ATCH T, A1 QAT ATT T o6 oY & straae 1
TR T FOT & S | oy A = n, gafy dfiose gowgs
AT A T99 39 3 S0 Qowge a9ar 911 9] 7 iT T A ¥
FIf§F ¥o,000 & ¥ TTHIGHT ITTIA FY AT TG daa HAT | 1Y%
7 7 fafyr ¥ gaTEds ©ed 7 &I 3,410,000 T AYATS FATAT|

ZaQ HY sfas AgTIYU FROU SHIAT A FTEA ST ATHATET G
af@r a1 § 1 gfwt oF a3 @k §; 5w Aregiee A i g &)
frase I & qardy ot gt ¥ St ¥ 0 FT SuaW Y M A}
TG F T | FTHY AT9F G170 2 |



¢ wWaR § Aaw geenTe-fasan

T A BES F EFIA IR I T FqT FIEA T 4] Lo=]4R
qF AT | T ATSo S{To FIAT T THH! A A T, AT I TATEN 9T
oty &9 & AW fFaT T 1 JGATE F HIITAF AT FIH] AT T
fou STARMT AT | WY IST F GIEG IS IR0l &t AT HTH TERAT ST FFAT
oft 31T T FA-T7 SAH F S9a § faferee o7 99 s EFI A
e & S @hrer 391 7 qeq faed 2, faS s § 997 ¢ gur & o
THEITAT | SFAH “ATHEA GRARAL R AT F& IHTH T3 IO IR
q HIZT 991 F1 IAAT FT FTHT ST JT THT |

afTaE 7 S 9gST ATAT AT 9T IS AT IRIT A7 H7 Y
fF aoar ¥ grEioA s 57 9T g9 91 FRe A e fafFr a
g7 TS FIAST § FMET FT ATAT ALTAQW ;S <49, ¥ FW T AT
e | 317 ag AT gt & foF e 7 wran F &Y Faforer st 7 42 a8
foar o aFaT; ArEgeE AR sfFasa F7 9T, FAS F AT, IR
forew antfe =1 SE=T gregiom sfafwar ax ST v gagar &1

oo fazagg & aag SO HIR T | foaq WX S99 &1 ST
TAT ITFT FTHT WM FRIAGW fafg F qeq gair | @AY, TS TH
SA AT gU & Foad S716) sifes 908 7 F193 & FrEgiam i & fog
QUIFT A9 A I F7 qffeafaat w1 am ST & F
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sfan qF R (Irving Langmuir)
(2¢ct-28n9)

“gag wmaw (Surface chemistry) & sl g& snfaser & fog 1"

Sta-afey &7 sRar

“srfaT ST FT 57 FhEE, ATH A 3L AL QL BT AT
Fftem F arasfas & 7 amar sfas faer ¢’ aF g sErad
AT 3 ATAT-FaT F qra dfcg 9w | gl e wRE Sl A d g
TFUIT1 2L]Y F AT § AT JATEET 229 199 AT T4 T frorSstiwar
1 JXe fgw et 9 wfasz g g8 gar a9 o9 gE SETIE -
TS A qg7 & foq I7: FeT araa oJr 77 | 39 TS T FTqqq THI
FH AT AR FrotraaT fazafaared F @i & & (School of mines)
# gz far | agt & T 203 7 EAIF §U AR NTHT ag-fawm F -
T Fr gurfa fody | @[F 9 F I8 AT MR A F1 G L&ar
7 mfeesia fazafaarom 7 FETET A1 (0% H ATTH THo To AR
To Tao Yo &1 SUTTY fAAY | syt Aew fawg Wifas @@ 411

“SRErT BT 9T STo FWAR GAA, TS A SFATATAT & Eraed
gefiegz | WA & Sfods @ 9 gt Ama RoR IF GFMT
TALAT] ATTA TS Fofded HIAT F1 g-ErRaT & gaw fwar
T 7 0T AT IgF TEAF THAFL @ |

“STo FrT 7 TR, Wi v SNfrafor F @i 7 e famar
2; sfuFaz ag 14 fala gzami (vacuum phenomena) & Hafaa g

1. Lex Prix Nobel en # aeadr 8 |
A3



130 WA | S gEnT-fasan

T TaTaftE gE WfaF gEae 7 s gd g AfF (mechanism)
FY T FTA & oy e srfernfi firent o< aael F qorsrst &1 srsroya
s T T S frata 7 ot fre qre ae et & faaa-faast
sfa a2 # 1 fFam

“ITHET ST A FATF TA-TAFTA § ST QY0 TATY Srpifarar
Ft | fav gma, Tamatas sfafware i s gzar 93 saifaa
ATTHT TALHT T AT ANG ATE F AT 7 4 g5 &1 gaR a1 § A9
THRA & TS fauw 3 §—wAT a8, SRed avg AT S, 91 & 919 1T
TF IEATH T 30, 5 fafa ax faeq-faasm, a6t 7 faaq-faasq,
g~ frafa avg, axamor T iR Savswar oF s e faae

ISR FH FT I

“dmea qT Nfmu—ag ¢ Ffawa ThO, faed nfees sarzs
T R¢oo” TF AT AT Afersy 19 qF TLH 7 1T B AY A 7 O ag
Far @ ST 39 OF gEH W A Aranr gafas it  saea gy
ST 8 | I § DA GEF MASTHIL 01 & T 7 @aAr § | F e
FoTE FY HAT I FHT ST IO & N7 A9 faak wa §;
afs a7g #1 200000’ k % 6§ famei & foq e fFam s &t
STt NFEw 9T 3= 19 I Y oY 9 T AT FLH qg H1 g T AT
ST & T gag T AT g F FTr g3 qAg TGS T &; 395 FH-
T AT AT FY TH-TATT fher =] 9T T AT 1 000°
43 STATHT FT AT 34T F4 gt g 5 e & qat Nfes o os-
QAT e &1 a1 AT 1 afT Q1T RR00° AJAT ¥ 00 qF T faaT
ST, Y q9g I & SLATSTA FT A7 3q97 ag a1 § 5 =4 & wowaes
AT Y A A1 NFEH F IOl A HEAT ITAT F FAEAET S
TS ATATILHT FT ST § FTH! 9 &1 AT & | 39 THIT AL FT IRATaH
TIE FTH F7 g1 QT & |

“faaifad gz 1 Nfaa a7 38 afiad T s fe arg g
T F FTHFCH I 3 ATYA & A=qAF q A1 AT 7 Gt § | g@ A

1. Lex Prix Nobel en 1932 & &fZa |



aefam ST, §R3R 232

T TOATHS TTT FEd ¢ | g ZaA1 A1=1 Tar v g, frad s soar
AT F FOEIET Gag T F13 faqy afcads 7 g1 1 gua am gqoo”
g q O sfanfaa N 3 aqg 7T F FIOT 98 F IDRE
A, Y TEET TqE FT AALAT Lo TAT IF s &Y 1w 2 |

“SS I AT & fEeR—9 0F @ §qQ FA-YEIHEA T 9T
TQT SITAT &, AY 98 9% I T A99T 379 F &9 @Al §; Tq¥ I A
T & @ & JS-TA T HIE N1 T8 grav | qarfy, afs frr sifadm
FENT SGAT THT TG FV, T T AFAT e F A1 AT S FY, TG
& qT T@T I Y 98 BIA &7 99 9T 7797 fihew & w7 7 g omar g1
Ffs GA TTHY AT AT SGCF FT T I FL @7 917 a1 7g feas aqw
2 & Fie1-91 9% 1es & uF fafeaa dx 9t a9 7 aag Sar & afs +-
FHY &7 fafeea 719 & a7 9@ 2, /1 99 a3 A% § 9 F JO-AqE 9T
¢ HAT ALY QAT | FF, ATGST FTa(H TaT4f Y o1 F A AT & fF
7g hon Ft g FrEfaE v F Sufead g9 afFa augl staar gow <
fAdT gt §; 7 @qE 99 7 & o 51 | wrfad aaral A fadgar #1
TR & | SERWEAT, Feq CH,, & & ym: afadq §, 9 wiEs
godgs C,H;;OH ane &9 § fadq & w&afas sop  OH @9g
ST & sropent & OH 99g qX A AThy e THTT SIS g 31 I8 T fadear
Y Ifg & Toez gar @1 3@ IR FEitrae-gqg COOH fam adg
FTHT BT FUT F FTIGIHTEAT A7 JAAT TS 7 rfers a5y awrar &

"IV AL 1S FEFHEA, J¥ Cy H,, 5@ 7 faoge afadw
g1 afs C,H,;e &7 wy@eT & sid & CH, 9g F I 9T FEiEs
FUE AT AT § AV V] FT TF AR T | @9 FT A HLQT §, T Iq
FEX W 7 EFIFTET A AFTHAAT a1 Tt § | 7@ FY qag I B
T TFR T AVHT F FAiFae aag 97 06 gaR ¥ 99% g0 51 & §9%
ARG |

“Zq TR ¥ TY GA AR § qTE-aTg @S gT AUET B IS H qAG
9= uF fhew @Y Tifgn ) afs & o gFa a1 difag &% f go F
FHT 370 ATTFHAT § AaF Giar § A Fraifras-aqd T e FIOH 7
9 T SAT9 TqT AT gt & fF gag ax Sy s o o A A



IR WA § e genr-fasar

TF-gaR & fros yr: ST @S Y T E | XH IATH TF [ AT ITT
T & foraat i greieaa sg@et 51 F@ dF@T (cross section)) gxar
& AT 9O F IS G FT A, TS F 0 7 QaAv § AR FF §FqT
& e aTEIaT 8 | fhem oY Aers g - @t Bf SFATE & I
grar 21

gl Y IOIE fFaT—— Q4o o° T FftHT TweT ax sfFasE #Y
TH-ITE fieew |9 sfafFarsi ¥ fou Sore fav &1 ar sm &3 §;
Zaa Fafeala 7 Sed SF FT AT 1T FT TFEAT AT | I THIC
Irfags 1 Afq gerRaw AT AT Q4oo” K aT gregiwa & fageq
(dissociation) @&t srifAT, AYT AAAT AT F fasvIT B AF
Y & 1 arfaae & e § a1 qagEw ot @ fay gad a9 e
Y adg ¥ g AL FT AT |

“zeft gFT wafeaw Fagl 9T T AT FTET ATAT-ATHATES
I<F fadt F1-ar v 19 7W g | 5w 3 ¥ Sfeqq &7 amA-eraans
AT ATTHGST § GAWT FLT §, a8 ACFAAT & 09 § G &7 § GEIAITAT
fareg ATAY-THETES & T § NS WA gy wfafwar w1 3w e
Fag & S 3 I AT AT § I F19T AT-AHATZS F sfarifaa sropat
A FHT A AT | T QAT TAFN A SAviFas * A7 370 srferanfaa gy sy
& MNT T TFTITHT AfTT0r S feam F GV AT & F 9T 979 1 FrEA
HIA-ATHATES & qurait § sfatwran a<y § 1

fogia i =g gT ang

o, Ffeat A1 g Y qagt o fadw g wefaa fF &1 qar aen
gt 2 5 U qerd st StoAY €T o% srae @ag ¥ Y awred g 8y
ST, e S O ATATETOr § Hae TTie @A gaT &1 7T §9g 9%
T T & FIS G §, TATT T 93 AGTAYW § | GAIR HIASHY STHAT FT
ATIT 37 TG H1 qIEAfeF FHar Y &1 gagi ae 17 arsr sfafwarei s1
ANt & § Wy agTAgea &1 gA AW S e Sl F1 S FQ F
I Y srfaaas et &1 fagaor argy dix ¥ wiwg o fafaee aag-afa-
forar HeaTe qarAt ¥ r g )



whan Sy, /3R EL!

AT 7 9 MA-F14 faq F7T A 7777 91 F T & AT fAv
AT 1 3T F T FAEEAET qrIareq &+ qfaF 777 a6 Joq & A< qfaw
fara-sat & s 7 afafoa 5@ §)

so-faey 974t F 9 9T h@T F FEgL g T W s qwwr F
FEEIET AT FY GO q TXATAT THA T ATAT F7 F7 {627 o7 67 80
T IHL THMET § T99 7 foU S9% AmEgiE SIaW AR av|
AT E |

gT% 7 &Y STITF TH Gqg-AT F1 IS § FS-421 FaAH 7 Y
AT & | 919 IS | THAN faegaii—2aex am sraar faafaq wa smar-
e ——A1 T "o’ ( sceding ) faar wmar & @ giaw aut %
fow gwor gy stmar &1 54 fafa F7 Fwy @At gE ) FAm At F e
# TAFT ITAW I ST T WY 8Y, U2 &0 ST & M I AR AT
FTAFA & (% Farr=q ag fafe oo qEei § 397 9 STIF 1 aF |



283%

H1S TIEHTT T faar ar



R&R¥

ETE FAEA AR (Harold Clayton Urey)
(geez- )
‘AT grEReE & sfaee R & fea )

STaa-9fTT F1 TIET

2T Wro IR FT 70 FHEA, T°F, § AT 4T | ALY, T80, F
gL TS § TAF g1 & A1 (I QT & ST A A a9 6 93T |
T 19 MaeE fagafaares § g3w fFar i g9o7 o arew o
e 9% Q0 & STFOTAITES /e FY | NS TR FAEN G WA M7 7T
ATEH-FATE | AT F99 faea-q7 F vt 71 @ 7 fpar g— =
FaTsas €2y WY fazaqz 7 afrafeq gon 1 9 gg-ammel & a919 7 ag@ar
A & fou froceftar w1 & 57 awa 1 a37 Ah RS awEar
g, 3fF 399 97 a8 ff=q # °7 agwar e f stenfos wmmm 9
A siferwaw & 7 gRfY; woa: § e e # A7 A s gan )
_TT @A ¥ faas 3 9 4 Amerr fazataaen dte s st aw s
sArmifaar fazafaaea 9 w3 agt froad wo Hifag (Gilbrt N.
Lewis ) & STurcAs WT@ & 1oy &f Wifast o i g5+ @@=
HFY AT AT _33—¥ | I 27 faaai § A< sfas g F1=-
gwia | feaq daifas Wifewr & sedtege @ dew @17 (Niels Bohr)
Fra g aX et | TS T awt A sty s gmfawa (John Hopkins):
F TETEE W1 L3R ¥ Fisfragt famfaaes 9 9w ggEs Neas =
TF qIT 9R3¥ F NBAT N 7 |

AEATTTHT T Y T Qe HY Mt ¥ Faren-fagia o weAr afawy
T TERAT § AT F TUATFY 5 R THTAT AT EIIG O & Fwedtiaas



3% @A § NI REw-faAa

1 wifas fafaal & ga% € ST F0fEQ ) <7 FweaTfas 71 AW q9T
T T@T; FHET IR AT & FIETT0 AT T AYLT STAT 971 AR
9q qTal F GAEAF] & TAN-AI 7 J7T 0F st fawr g1 fagia &
gftzior § v wigeaamn 1 7Y 6, 3g T T aF fag gl 1 a7
T QY TTAT-AT ATS ATZZNAA FREATAG F TqF0<0T 7 +7 g0 fafy
F1 faeam faar; aTai=er AT FT THI-ATT ¥ AT § |

g} famaqg & owg (9 70 oA a9 F SORA-gAH F T L
FT TG T AT | WTAAET UF TOAAATT 7 GHEANAF] & 7T ITIR
FFY FT F AT ATITRIT THATHT F1 THAT R E |

qIERTT-ATT FTT T JUA"

‘S O F1 qTHTOATT AT {& FHFTIAT HT ST WA fo AT @
A zaEy goAr 7 HY & qrer a7am-wi #71 fa i i< snfaasms wrafas
greqTiaFt & fas & varafas g F frair & am iar & (Far
a—Birge 1T AFE—Menzel 7 a8 9z agemr a1) fF R @zl
TS ZIFZISA F THEATIAF FT BT QIFFIAT A ¥ 0 oF T 7 ufeafa
garfag &1 AT g F 3Ty AfaF g7 7 STIT AT HV AT Fehav oA,
Fgifw AT fareY iy ameatfas & g19 & aaeq 72 9 fF a7 Wl queyr-
fagt 1 faoFT ¥ oo F TF WM § stfas A g1 AMfgq | 919 SIaq
ST F TOOFT T AT AT AT TARGT 9L R F HAT T T FAATAT IFL-
W AT g | TaEtas fRate 7 @wifad 3fe ¥ gfiagaa sqam g
Fo afax &1 O® # Y1 & TF9 7 g1 § ST a9 57 77 § 79
SAATAT qfTTTH ¥4 00 F T AT 3,000 & AW E |
“Tq gV gHEATAF & wfeaca F gq9q ¥ fou sga e fafa &
FIEOT FIAT ATAF AT, FAM(F 39 G707 35 A1 fafaai 7 § Faedy +fr fafyr
¥ AT FH AOAT A ITCAT GHEATAF F1 A% ALY AT AT AT AR A
ag AT AT (5 A AT 31F T&1 A1, F711% guedriqag & af=a ¥ fog aga
g w3y fafa—sralq emo-anF/——FT1 Sea T T ar1 g7 fafy
FTTHT TAT &1 TFAT 9T, F11F Ta7 21T F fagia & AR ang giee &

1. Lex Prix Nobel en 1934 & srqfZ7 |



2T T AX, LR3Y L&

THTE-GHEATIS 919 & sifass g1 #¥ s o7 | gty } G
1S EIIOA F THEATAF—S A TA-FT FiZ0T, af e F1 g aqW &
fou, saaa & faam T

‘g7 Txe fagia & FAR R AR FEIEE SREES agr
TSI & FTEEI ZTREIES F AT TT T AT FAA: .3 T 3.34
81 919 IET F FIET F fou gAAMIF FFT TS AT § 98 fewmw
ar fis fa-farg ( triple point ) 93319 grEgNT & W@ AT &Y
SEETIA FT FTRT ATTF FIHT AT AR | a8 qg fAfaa 7 30
Tz sraeert & fog Y 3 s S &1, srewa o, ey O s affaas
gy AT {5 FH-Y-F9 ATTATH WY 5T T3 F7 AT LY |

“FATEET TETA F N ATE EESIAF 3To TFeo Sive fyFas (Dr. E.G.
Brickwedde) 7 a¥Y 31 3% suda fagia & e 1 w4y afdfeafaai
q ZIEZIA & THAAT FT SIATT fFar 1 9 afgar Tqa7 ¥ooo To o
T ETSZISA & FA-fag T ST & 10T AT AT, ST AFAY 395 ¢ To o
TG AT AT AR MT-TGEF, $To Aro THo 7! (Dr. G.M. Murphy):
HRAT ¢332 F AT 7 3 A97 T TG AAHH FT F=q0w AT | AT
TRAT T HY sreqaq fFarmar | 593 fou ¢ %7 & saqs afeT (grating )
FT TN foram 72T o7, f9% 0F ST 7 g4,000 @I oY | gAF ATHY
O T STAT@T 7 A [T AT FF | 9 ATTE (FadT grEgies
FT STAT ST 9T, TF WY T J[@TT 1Y ST oY | 7o farsae grar Jame fa
T AR G AT-XE] FTIFTD ¥ & Y AT IF 9 S1Qm 47 |

“gafy grefas gredee 7 sEETET 1 W1 F1 GI@ar ¥ g9
ST &FAT &, TATT AT § T A{GF Fix 91 51 agraar & foar gq%
ufeaa & fou fafeaa o & aga sfow & mar, wifs aderar g8
ufafaa @i @1 ges afew & sfqafag M2t (“ghosts”) su=sm@r &
TERY AT SATEAT B ST FFAT oY | 7 FF qizor 1 forg fafa wy
feraret m ar sz Aifew Ma-Frat F fSrasT soaT gar ar, 98 aretfas
% sfegea 1 fag #0717 Agcaqu fag gd |

“fegmad ( Rittenberg ) 3T 47 37 fagia &1 smaw ag o
7 Y forart & for gresiom iR s iow gaefy wiatsasii 7 dqea feaist



3¢ WA § Ads qean-fadan

F AT F TZATT T THT A5 AT 7 H sifeqe an =Tfgg ) ag F
sTafrE 1At & gg oAt SrF fag gg, 99 gragem ok sEdfan
FHA: ZIEIISA ATHSTEE AR SR AT FJAMT AT | 58S S1F
fag g1 a1 Qo7 e & AT Gy oY, ey ag ggeT srmax faws v &,
Sq uE At Sfatwar F g fea<iF @ @t Tuar $3 37 T of,
w19 o fargia &1 95 F3 & foU I79 § T a0 FTH ATATH G a9 G0

“fag> 3 aat 7 swdfaw F 9Tam o A fawqa Ae-FT g g,
qZ EEFI AT SHETAR FT 99%F F1 F fo¢ arxaq (Washburn)) #T
faada fafa & @wa 1 @971 &1 soFe 37 aREATHT F (IFHFW F
forg sar fafaai a1 Y S farar s awar &1 Star wrewe ( Farkas )
7 fegemt § sa sa grEgem o) oe #v fafrw sfafwar (ex-
change reaction) # F© af@dy @ gweax faQE arwEl &1
(scrubing) fafaai &1 Sa@m FF FrEgem wsrrﬁraﬁr FT AGS
qeFnR<er o o gwar g0

fagia 1T sgagIT 9T w1

fearaT 9R3¢ # IX A R TWIMNR a1 FEFOM & FALATAF
ATFAehTT Y a0 F7 | Ggifas Afacaamn @t 39 gfee F I BIA &
IGF FTTIIE SATEH FT I G104 &7 | 58 fo Fafag ox & (foaa
ZIESISA A1 SAFEATH -3, 79 AN T/ EA §) THIA A1 &7
STANT T FH T S0 Ssgo AT &1 fafa—Faag-fazoaa—ser gavr
ot sar | Faq fafas fassem & ote FrEgiom aan sty & 9t q |
goRT grEgio sifaF gt §; srafaree 5o A St #1 Afus ST
gT &1 AT & & a1 5o fagdta @i ( hydroelectric plant )
& s STTES St AT ST FT SATITE ST AT g1 IET |
qEATI-GS |/ AAZTF FY TR 7 vy 577 & foq A1t IS wqaqa garg; a2
SIANT TIAT ATt A1 q%s gart 5 gar faa-gg @ AT grai & Wy
RSN &T WISTK STAA F foT 38 wie aT srsaor fwam T |

T gax 99 gwedras fefaaw (tritium) 93 @@FT AW @fgq
&, T TTT-ged & fog 3ad Farfaq “gregim an av a% |



2&3Y

FAQT MNfaat #3gQ (Irene Joliot Curie)
(gere- )
wefiw M@ (Frederic Joliot)
(2200 )
“Aa AemmHt awal & @xdww & fog)”

Sraq-=fer F1 s9@r

faaR T A0 A A FY T 7 vaw feagzg F a9 serare ¥ Weaw-
ety (radiologic X &1- T ) wm & fou wifqsr o aforg & s
FYA 7 faeq ST 1 AT JAT AT FT GIEAT A1 AT AT F
Aeaw gediege A O TARET § 33K § @S g5 | SHET Y
Surfir & fou q@ifaw #1 sew-faan a2 s fifaw fee o |

ST ga afem & Wifawr @ @A § @ § iR F1 feom
T F e Sifear 7 Wean eiegs 7 14 #7 |

I AT T ¢_RE § faarg & fear 1 are fog 17 &1 7 smde
sifeat gy Wifae gfeemion ax sifaes a@ A oY ; ssfor aifear Weaa-
wot qardf ¥ wanafas afem 7 afas o @@ 91 9 e
§ o Fi Weawasl qaqrat F71 Ao ST far; o aeA-ae
it qo & STAW &7 A Al eaw a7 &1 1| wefer sfen 7 Weam-
AT M F AaA-qaEtF @ § e i WearafFa s &
T T §T AN A1 ATALAES T213T 1 TR |

o Fram@x (R. Gregoire) & ara F1 Siifedl 4 faew arfa-
T4 WHIFT 9 TF TEqF {R¥< A TR &7 |



%0 W | Aae RER-fadar

QEFT-ITT FE FT A
s sifear |3

“faaq wona soagm, famy p—Frfwor §iat 8, AT safagq o
sehr-fafaEr & ifean w7 F qrI-q19 WITHIS F ATAE 7 TF 99 13-
St &7 Y o, frawr New Fg7 m@r ar) Seawsfas (James Chad-
wick ) HE1ET 7 gIFFISH F IIATATR I1S TF SITETT FU— G ZH——HT
Tt enrfaesme faar ar | S1ZA 997 7 § OF 99 faaq =1st #1 @ a6qr g
AT TF 99 THACH 1 3P UF M ¥ afaiaa g awar g | (3@,
Wifadr & T19 g faqar, 99 ¢34) |

“gex AT 9T AEH-FOT & Iqfaiwor (irradiation) ¥ ITW F
IATA F AT G a1 TEaTA F TETIT 7 gA T, GIFSTA TF Teq-
AT FIT IETAT I F TRITT TAAT H JAF FIGATZAT FT GOHAT
FAT 93T | ATHT FT H1 963 F Ceafaqaq, fafora & sarft aamg
Td UF FITH | q@iqi<d g1 qar g, a4y 9t uF gz s@ia g at
T8 ST F FEEAET AT TLATT FATT, T AT AGT 8 |

“gw St IF gHT gt ader fFar fF o gefafhaw s
FIA FCHT-F0T & ITFAHRICT 1T &, @ Fa@ T T3 T & 781, oAfag
g9 g7EM Y 3aiad g7 | wed: g4 Sl 7 ag 9w fear fF Sem
F T I AL AR 99 ISFEE FTA-979 Iealqa g g, 37 a1 @t
H 9T T TF &1 THTFHT 1T |

“9R3% F ATTEN § gH ST 7 3T qeFAI0 UF 98 0T aF (&7 77
g ATAIACON 7 TF ATIAT AT 9 £q1 {31, s afuara wama
FY q1A AATHTT T AR Fr-F) Faemrzarg N g 1 39 frada,
ICHT-FT & AT § T (a1 F3d au7 geafataqq g s@fad g7-3392M-
FIA ¥ g0 % a1 W1 B AT fAFad WA g | Safaa gsszm fr e
@A faae |7 arrefY g1 St 81

‘o ag areqa® Seanataar g, fagay gwar 99 9% F S
q fredy 81

1. Les Prix Nobel en 1935 § ##rqfza |



s feay s qan wefes sifeal, 23y e

“gu It 7 ag fear fear § fF gm0 9 99 $F J17 9 4T
e F TR 7 o Weaw-afwar ar o § i ga¥ @19 99 suar

T IHFCW AT g o § | q Faw ea aca faoge awfas
et qeai a1 wifg s F@ g1’

wefw Mifeat

srewT-faeon g safafsfa uegfafaan feew X gredaaifr o
& faoga v gfafFar ¥ sawr Orer ST 2 39 aaafas sfafFwr
EIEZIoM fqsear 91X 99 7@ 9% 9qeT 91 ar9T 9T sty & Seft @
& ag Weanaw qoa Saq WT ST | T IATHIT § Ig TeE 2 fF 9u-
fafswor & wwg wegfafqan & faw 1€ a7 a7 911 9g q<a@w &
fafzaa =7 & fag wwarar; o= of<feafant 7 cgfafma d g amnd
BIERIT TqF AT ALY |

af%a tegfafran 1 srdig aias fasaq 7 Y ot s awar
2 | 39N QIfSAN HRBE AR FHITAF FIT H1 &7 q0A71 1 Fave faaw
AT ; FRIAAT F BIEHS F ATGI0T F qug Hegaadt g W IaF
a1y o7 ST & | veafafama & @y 7 wAw aS &few g, #ifw s
F9% & fome @ AT gar &, 75 97 egaafl qaeg s shaq y fee &
WY FH § | 3T TF A TS 97@ § 17 gt i srewr-fazot & s
EIT 1A § ATIZISH FT HEATAF T7GT € |

ga Ft 7 39 Heanad gl (@ <@t F qweartas, I gg5fa §
gt 917 ST ) F am-Aear-arzg oW, oAt wrwmrE, Wear-weafafaaw
(et SufafaTo Y g1 & FWIfEay ) @9 SR 9% 37 FdArHi-RNE,
RP%, RAI ¥ zq3q 37 #1 9719 {541 € |

‘g wtfasETd & qaTq AE-E) gH W 7 A a9 qrAd <@l i
FHI-fFTN F M 9T O F——IREQAT M, ST T
P - ZFHT T G 1S IS 7 G &Y Fearg g1 aFat g 17

1. Les Prix Nobel en 1935 & aqfza |



¥R : @A | Aae geeEsrL-fasar

fagia =N sgagER 9= awE

TTETOT & §—3547, 19, qaEfas sfaf=arga—ad a1 aqraf
FATHT A ST HTT HIA BT AT L § 99 Csaw-afaar 7 afcre gl
graT; o g a<dl a1 wifa safada s ggdr &1 o9 o g fafir
fra g1 T Sy arnr g A Wegn-afaar st S awdt of 1 a9
Aeanendt am Smar @ A q<af F aAffw<or ] o199 qSrET F7 queafas
9 SATAT § 1 T ATTIHIX F 9241 T Yo 0 GHEATAHT HT F0rT (HAT
AT @1 shifeat St 7 gtaw Weanatwar & fou faa fafa &1 aqmr,
IE FTF ADSIEI G| @ ; ATRFS T gd Arfaaig srasrew o7 (Nuclear
reactor pile) & WY s wFR & Wegnadf qva a9 &< <aFy AAT
7 afg g$ | Ao 77 o< Foe fafrcor ¥ eT A AT | TqF ITI IE
Ifem-oit aeal # AEY wTATel T SoaTeA gan | =i ¥ st ATy a9 -
s afafzramei @ qremor w1 ¥ gueatas 1 wifa 7 7@ §, s/@: S7FT
gas (indicators) & @ Suaw grar §; fafarse fafewor v agraar &
FERTH ATATSH| F1 SAFe T 7 AT g1 STIAT 1 Q¥ TAT-MT A1 Weaw
Tt s1am 71, gt fafar s1er faal aF w@ar &, smwiiza 3 F1a-
STX-ATAGTZS AT FT T THaT &; ITHT qgrAar § ag feamar st aar g
far g0t afaal ¥ @ar & gua faw g% FET Afas gaad 1 Asa
afsa mNd agae wfaal 7 saafua & 9t @) 59y geAans
AT (anatomy) & IO« # TgEET fAwdt & 1 s AeA-af
HIEHITH G| 1 FISTH FIEhe &7 A (GoTT v & a1 Sa9 57 9279
& Taratas fares v ok F a3 afass #1 Sa § agrar fasdr )
Aear-afsra fag F1 agrar ¥ oy 1 WY afgaraw 7 agrar faedr €1
gfzaee staeai 7 Wear-afg aeai w1 guawT faam o & o€ 59 g T
% IE AR S99 (a1 § gafaa s s favam @ &1

g Ffaw WeaneaHT awa uga 717 awal & guear g | fasge ge
AL, 3T IFR F FEA IO § 991 T S9 TLANHIR 3T qal H7
g1 Gz faaT AT



283%

fTT Fo TeGo fearg (Peter J.W. Debye)
(2ec¥= )

“srgdie gt (Dipole moments) 9T 6T 7 FUX FAWIR T AT
AT gF gF-favoil qar i § 9w & fenmm & stemaw A
Imawt A & feg

SgA-a e #1 sI@r

e fears &1 s wrfeza, s 4 gom 97 | SHY TETH AT S
TS q {Re I 39E T3 AT A9 QA F HAT—AFA—IT 75
T4 1 agt faada s aq i | agt @ s dgifas wifa £ e
& Fexi 7 qraAr v, faaeqar, amw wfte § @, @i § 130 § AT
ST &Y 9Tty et | qfvm 7 dgifas Afast & ow ad aw (2320~
{R) ATHAT @A F A1% 719 <1 91 & fow gras (g299) Je g | 9%
TN AT MIE-AT § & TG IF @ ; gt 7fvra < Fgifas WfaH & 5=
earfasT fagtas F | gaa T 99 g (2:9:-0) rzg fawaix
afom 7 <@, afea § (R34 ¥ {_¥0 aF wTa agifas Wifas & Aa< fas-
oW FENTYT & ST W | L]¥0 A 9 w14 famafaaea 4 §

fears wge 7 WfaAr o w@ET & A1 9% 9gaq 991y F &,
QA AT TIATI[HT T AT T FFA1 1 FIALFAT THAT H1 6T A
21 T HTIT ST HT T TT AAAT THTT FT ST T H TIH g1 Tl
g1 e mPE FTT T SArgw AT 7 fafzree HoAr Haet fagia g1
qra-af et § a9 & TF ey & afadd & fog fael 3rd & garE-ar
F1 forat T Y sragawar it 8, Iaar Saw! fafaee AT Fga &
<fe ST fafwa aeamors Y smew # g3 ¥ a9 A &, o oA



%% WEA | Alas guEr-fasar

ag wr o fa aar4f 1 ag Toras srora 7 i< fAw=afi@ (continuous)
grar 21 zad s fafarees st w71 /a9 am & warfag 49 & 999 gU;
qg aga fae Qi Sl ST At SITE gaq Atas g g, & fou fas-
T q |

THY wH {R 4R ¥ fears 7 fagg-dafa ant § v garaf &1 sragor
frar | g7 aEN § snorg AT T 3T 8 fame ® ¥ gAY a7 o qar
soal gfF g ud waFfaaqarsiFrfraggasaam (coincidence)
BRIT 21 ST 27 It & afvorraeasy TeE-4vE U gaR ¥ gL & ar
U T ZIAT &; FTHT &F A (9 FT ST I 9% TF &1 7 g9 q I8
TYCT AT & | TF (o 7 TTAT F¥ OF o) & ufq qois afqat Sifaq
2 ST 2

faoam @ srorsti % sraee & feg gidifraa 7 (Fo 2203 F1 faawm)
o fagia T ar; 98 e 959 qaHw & foudia ar | fears 7 smHt-
FO F faar 1 srg——a21d & Forfeq sT—as faga fwar @
faoumi & fou faogs & w3 &1 AT99 g1 gaar a1 AT ITh AF
JATAT ST FHAT AT | ATI T O & ot safarepas fade s aava &, a6t
HEqHTE ATAAT T8 Fgd & | Fora faaw (crystallography) & @y
TF STE ¥ ag FTHT e T & | fadas & s & avg sraAg sy
FTh! F27 grar ATgHA T3ar &1 (feard-&ae fagia, k1) |

qgTy & Sufafa<er ¥ f9a T6T< T A9 1T 1T §, 98 ACT-39 &7
JEAT | THATCHS 1R 9 f7¥% Qa1 & 1| AT erar Leww fFwn
FSTH F ATATG TIAT TS giav & | wfesqw |7 fears i 9o @
(P. Scherrer) & gaaT strfasw fawar fw amr-fewo (fsma e =7
ATFTRNT (Spatial ) sxaeat F@ gAY &) & safaw<or (interference)
T T & (BT ATS a7 FSTAL B ATTFFATAG 1T, ATAF I F T
FIH 9% IaT § | faogs g 9 & feard § garr-a<a & a8 o ar
faeai & sramw #7 fafa A &1 s, fage &7 & o= agea
(polymer) sr=raT | 3 AL, 1T TFT FT FHI0A (scattering ) FrT
21 f5T o g T AT 2 STFT AT FT IqY qfod 757 F AR
Uq &9 &7 Ga9 i far srar &1 afa gt @ (9 sme=eEa-



91T Ho o fears, 9213% ¥y

F 93T F -0~ fagial T STAW AT §) QAT I WEHF T
TF AU-WIR AT 57 gFr-fafadi & a w foq sy &)

RERT-ATT HTF HT A

“fate @ FTEMATNTTE | 9 STF I AES FY FAT
AfFHa T3 1T g1 A FA1fgw 1 feazarors soredt #1 Y, fomd o
gAY (N, O,) g &, T8 IF1 Aua17 fag fear war &1 qonfa 53
&Y a &Y aewrop fafirer g1 STy €, WA st exEar fewrs 3 o &1 afy
g 1 q<F ATad A (w0 7 qE-979 g g (CO) at qg Haar £ gy
g aR Fas HCl & soret 7 sfyw it @1 H- s s Cl- s &
AT TIHT FT WY STEF 1 g0 AT =i1fEw, 7z HCL & eradie qut & afamr
& fase 981 21aT; 92 IT AT FT IS 2UE F1AT &, FAN(H p* FTHA 2.0%
X o~ ureq oy war 1 afs HCL srop %1 gar ga=m sy e &t
AT I19 &1 47 &, qAV IqF FTHIL GIZZISH FT ATOF 7 Q-0 F
MS | Fear ( penetrates ) @; ITAY 9T AT AADA T F YIS
AT & axfaqi & Sy 31 39 aafas Fen-ggifas et sfex
9 asdt &1 a3 Wt fEdas ( Kickwood )  HF, HCl, HBr 3z
HI soreii 1 5@ @& 1 071 &1 2, 384 Fo afons fAwat £

‘TS sroredt /@ 1 ORI B &, IS & ag gl A fawrew fFar v
gFar g—CO, #T CS, aagda g, fag H,O, H,S, SO, #T T
TTEY GO7 IAT & | THF SqTEAT T8 TFHIT 1 AT GFAT §—I230 70 7
qTATET FT 571 OF @1 A g faeg @y g0 |/ g favoy & v
AT 9T | srafeafgea ( incttia ) FT G0 AT g9F AUFT § TICC AT
g, T WATAI &1 TadA ®7 ¥ fag war &1 397 951 NH,, PH,,
AsH, & storsit &1 adifaq sfaar § os faard ae faafas &1 @«
FEETET; 79 N, P, sraa1 As &= & o farg e giar € AR arssiem
F I TRATY ST AT F JIT FAT I S |

1. Les Prix Nobel en 1936 § aﬂflfi‘ﬁ I
% fada =, deft i smd & ddy @1 @ WA @1 98 TG FAAA
g € |
Lo



2% TR | Aaw geeer-fasar

“zamaast #19g 33 fagar ar {5 or F aarors £ smaRia sqaen
N TFATCHT g I7aT1 8, a8 (et Mpfas @Ar a9 F3a1 8 A598S
F1 AT § QT ®9 § fafzwa g @ 1 F-F 97 F9S TF FHT @
AT AT ag T 3F AT T FAV | (T2 g0 SWMAUH O 3F qqF
§ ama #1 fafay @9T F1 97967 3T | Forg-afawor 7199 § IR
(Lauc) wgrm 7 sfacsr frar § a7 & gast arew § 5 gaa-fao &1
q0-3e4 59 F14 F foT F1HT ST g Al g 1 qaifa afs gu @d= st
FT GUAT FIAT 13 AT TF HR FfSATS ST F01 T I3 74T &, Y @19
&1 wifa, fafz=aa €7 § oF 978 T T717 78 AT TFA | AHIFGI, GH BT
g faan @ g fa vaa-faon & safafan & s qo @ S feafa
fafwTor 7 FTEr sgfasTor 1 SA giar §; g a7 Y AT 2, T ST
ATHTT-gAT ( orientation ) ¥ &AW ud sfqdfaa &7 & afadd &
STarg ) @ qu W Za F faeer F g 49 AR gW
qT g fIIRG A FT FTH TAE @I ’¢ | 77 17 7 907 39|
& fog gan @y FY wifa 4, 7 FAS T ( Bewilogua )3T wwErEe
( Ebrhardt ) % @ra 57 77 9 ok 399 CCl,—arsy 1 fogqw grr
sgfasor far mar a1y

“FT o1y & forw K a5 gagI! ¥ FFaES Iy S99 & fou ag fag
foarT ST Tar & I S—F199 T 90 UHIS T T T § AR I ERF
TR Y 7 fae 7 foas 3 R ¥ fasar g 1ag C—C At g § & T §;
a1 AT GE iz At fou o wy” A g, freg wifaa (q0mfes ) garat
F foq Faw ¥ A g1 f&wor seaan Faqor dai #7 qar 7 ag kA
giemar g’

fagia T saagIT 93 99T

soreit | faagdra saan  faare s sad afcamr & amd & w@masn
T pet & S fax S 4, AT FATAAT AT WY | FF A 7 THIOAT FT
arafas g A@ A F1 FHdr 1 Sgh qAors By feafq 7
3 aaT &, S wfes guragaard 9, avzafafa 7 fazgarers fasey
97 g 2 | o9 waa-faatr & qqref 7 7o faada T 917 7 & 5



T o Too fears, 1334 LY

ETAAT FT SATIGICH Agea W&o Y 147, faqiy &9 § 519 IqH) qawii <
q ST AT | ko [WAT AR ITF @ifeehH A § oF7 quil & a0
¥ ST A9ar G ( Sonar ) FFT 7 SIIFT G4 FT 97 I9 THT T
gow aart & faan

fears 7 39 &7 7 9 AW-N3AF FTF14 {547 &, IqH! AU TAW F
fou gdrr qur #7 5#71E, “uw feard” (S Lo~ & THiw gy &) v
T



28R

qTeIX ATHA @A ( Walter Norman Haworth)
(2¢¢3-28%R)

“erelgEsE ua faerfam &t #Y Tt aT gt sy & fog
(2R3¢ T &R 9@ FW & a9 fagr v ar; o A|Q)

Stga-afer F1 gq3@n

AT ZIAY F A AT, SFRTAT, STHIE H gaATAT | ATIT q7€eT
w3 Mifeesq fazafaaredl @ srsqga faar, sigt el arera (OttoWallach)
R se0 UHo ufd (W. H. Perkin ) stra¥ sreamas & | &9 &H1
T3t F T9@ WT-FE-FT1 F; 9@ THA TS AT TG F T A7
TiferT & (2R ¢0 T) Tro U0 o HTFTETH (232¢) Vo TF—HIo
I FT AT ATIT IqF ATE 9% ¢ J FFL EHITES & 2 UrgT fazafqarsy
&F MBI E FT AT FT TS1 U FLA1{ES & J1 08 T1T-F17 A1 f6am 1
TF T FT TS ATIA % T WA 9L FTF [N fFaA1; ¢330 7 (-
ZIT FTHF, 7 e T 4 T JFTATHIT § 397 F1F X @

MG & F AL AT, FH-T-FH {TTa1% &I A, TF g1 ATLEAT TTI-FH3 -
FA T T, FB AT T | FEfAw fadaF) §a-431 F71 A FT0@T Iav
g, Tem-ary fasga & us Sfes a6 19 AT 8 | ITH! FAESE
( Xylan ) &1 91 &% & fou i ez 8, am frar am | 99 09 qF
AHFT-TAAT Fa@ TET 9719 G F W1 4T ST GFQT AT T 3R F
HFSI T § SATST AT AT, T 39153 22 (To-fazafaq gr) sarar;
THATF TF ACH 4 FTAT TIAT] G 4 FR ZHF G1F AT ATATH SHH(
TaTIaT AT QAT 9T 1 Zrad A ATIH THTIAT § THT F Tesl-
gI3T GHE FY AATS § FfafFa1 $3F ITH Afq® qug e Aqa1 g3 oA



G AqT T, 39 9%

&1 afas augl & gz ) feaT wgam # fafy &1 faeare frar 1 sebhae
FI AT F1 W F39 F {00 7 Afas aqg-gaa-afos a3 Ivaw fag
§U | 39F wotasy ag framr a1 @%1 {5 79w F FET 99 OH
ATfgs a7are] ¥ fAost 9 99 § 1 SAA 4 FET G A TF
ATHGAT TTAT AT §—3F IATH ¥ fT@T ( pyranose ) FEIWE;
AT, IAR T[T FTE T AT HIT TF A{FGT TTA G §——39 ST
FEgTAT | ( furanose ) FEIW §, FAMH FLEITS H1 THT &Y AT
Z1dY 3 1 37 ATl 7 99 qryfed ©F ¥ g1ad 7 IEIE € F G @[,
Qv Ffrer € T w@Ea g1 g |

FATTST F STIAT AT H & FTIT T G &5 TT AR JeqBT
FEEAE | TN F 27 FTARTTI2T F7 U Gt vwrgdie ot §; ag e
| qET 919 aret agdat (polymer) #1Efgrsse & 1 SaT TN MK
I | AT &, S THI ISTIHIST A9 H1 39718 TIHTHA 1 37
FATZIZFEN TN AT | YT AN § grad {1 maa arfaay 7 faetam
Hr-gaFTias sre—ar gaedt 9% =W faar | uw fasie ((F. Micheel)
F ag fear faar ar 5 srwivwo A1 fagw gfafar & wowasw ag 9w
FATAT AT AT 38 T FTATEIEEST I Gaf9T 971 98 UF q a—arfaca—
J N wEIH T Fr wifa gidT 8, FAIT ST TFAT & | STF STH ATFITHIT
¥ TS FATY T E, 1A F WAL F &Y 57 F 90 22 7 v W E;
A TTAT GIY T3F SfFeF 9Fs 7 JQ@T AT AT TH SFET FTAT Fgd & |
92,3¥ ¥ g9 AT Iq%F RN 7 TAFTaH A7w F GIu0 1 OF fafy
FATAY | THY THHT THAT F1 A7 qIF A7 gAT; 399 9 WY AT garv %
o fafaa fzasit & 3@ Ageaq faetfaa w1 fmss fafaat & q@am
g1 gFhar g |

g fa@az & qaa, GTATHT T ILHAT FAT & TGN Ja T Tqafas
quegTei ax giFa w17 A

qEFTI-TTT FT4 T JUA* |

“FragEEl AR faefaa @ @ wA-—39 &9 OF AT S

a3 & f zard, 3991 U 1A 7 A7 HRAT A-AR SN E, 13T
1. Lex Prix Nobel en 1937 & s qfza |



LYo @A § AW gIerr-fasar

fraet ot symeT awdt &1 o g8 FET o g 2 O eEEsE #i
T FY ATl AT OF &Y gt &1 3 Faada Frge T saar oy
F T A AT JqAT FY Wi Y &; e A< Faw qg grav &
TRAAT FTETHT F AT IR FATEAT 1341 &Y & | Ifgwar &t ag
2 FF 7@ wfco awen 1 go &3 & fou a9 gow a&-asassi &1 ¢
AE T A QII-AT9 994 (60T I | UF TOEFUIS & 97T &
ST ST €95 7 g1 qab, q¢ TR AG AL ACYAT & T g1 o AT 7
ﬁmﬁaafawﬁqrﬁw&ﬁrﬁsﬁmmirwﬁwa%l T ATAT
afag R fF 93fa 7 57 ookasst § a9 #Y o & Ao @) 59
FIT {7 TGS F1 FAE I00 7 & fou I fafy s &, oaqw
srefras &9 & Afus-gaa ot ¥ sifan qug & ol St 21
AT T ST H1 AT 7 IIT H2 (loops) & 13 avsad i@ 7
TF TUE HT A g1 =ifey, fowd waer & w0 gugl ¥ fafaw o=w
a1 (non-reducing) Frrgiirme aqg < AT =0fgT; AT,
I q9 ATTA UG F TF SAFTF THIS § GATT g7 A1(gQ | 59 gfee-
FT ¥ GAT FATIST HT AT FTHT HETAQ § | FATSSE { STAT Q0
qIAT ¢ BAATSIITUAIT FF IFTIAT TF FAST A gy § AT gaF
A § SRAT-HIUANT FT TF FHTE g1 & | T qTST THTE 1 99 fazoq0r
Y gHAT ¥ AT S Fdl 8, T 393 TSI FHEAT & ST
WA &1 3 7 47 g Ia147 & Fqrge™ &1 g o awarfaq gad
qTeSY HTTFEN & T Y Wil §, Fi(w A7 owars qray spaan fAesT
TF qE1 HEST a9 E; ST 19 A7 qrE-USg a8y gaSRA| & dqH,
qT 93 AT HT HY TAAT AT | A FE 4T 6 7 Toq FArwar 1o G967
¥ argan faet gE 9% § 139 fAd@A (coordination) & foy Swz-
Trft &, a9 g & | Y Agar S T THIC F7 WY Y, F 9% G-
Y S FEAT THE FIATE; 9 TR TG T&q qAorwar § o g AT
FRTfAq AT TFAAT T2 7 WY FHFT START & |

“TETELUET, WA H % AFAT 3o «-OFIAAMT IFRAT & I
TF-OF Ao T gt § R 7 ey Sl ST THA-FIE
T EIT ST Y § | @ § 59 AW (aggregation) FATH



AT AT FW, §339 U2

3ol fafa W dwa 31 w219 & QAT I goF v iy gfafwar F a7 qae-
F 07 Rfgdian § ag 99 8 | f9o5s gro 9 &1 7 98> agary o
gso g&g (E L. Hirst ) F o 3@ 9d@w 31 gfec Y &1 o9 7 «-
TR FT IS THEAT BT TF A3 QT & A4S 7T €T F) 796
fFar @1 erFIow 7 7 syaed w7 qifas 9 ¥ SET T §;
gA BT A TTEHRINA & Q& A1 1 w1 adveqwr foar g, ford ¢R a7 2¢
«-HHTHTT TFTEAT HY fALTT *y@ad gy § 1 7 gaod aga §9%
AT T AN G A 2,000,000 37T TAY HY AfaFH - TS 1T
HT@ FT FATATE |

“g7gl wrafir fafudl & AT & SorT FTETT F gHAT Fr Fe2T
Y 4T &1

“Qamiiam wve B WAT-—TTHTiaE 3FS TFATOT  (monobasic)
AT 1 58% Cq H, Oy M NHIT & FEIsT FAT §774 § | 48 IHATA
FAHTTH § A SHHT AFCHTT F5 T T G THAT § | TGS ATRD
F fou stfsasa #1 gF T JAT ATT™S EIAT § | T ARSI
F1 3 FFEAT 9 UF foam JTar @ a1 AT —AY SRS AN 3775
AAT GIEF IS AeHIES——T FEAAT F FIHT afcamomens (Quantitative)
&9 § qESHIaF qvs § afeafaq f&ar o awar & 1 i F gaw qvw a9
I & TTH SAMEAT Gt & AT QHRTIEH 70 AT €T ATCFTIT T
saftsT fage &7 & @3 (sensitive) gar &, fawg g7 affeafaai
7 ufafwar afwacr (reversible) sraear & q¥ 9ot St & S s FT
faam g1 ST 1

‘g wgeaqur IQN a8 A7 fw TaaTiad wve & g4u af@qq & aug
HHAF & FAATT a9 919 § SFAT TR gl §; TG L IF
¥ 321 1 wifa wfafwar aw@r & &R 399 TS0 faega 7 swSgar
fmzsm STt & 1 38 ag wase § fF qawiia® @ (ascorbic acid) #T
FFAT BN Ao grEgiiags aug F FTO7 § R A FAFES qUg
afl 3w, TAFIEH AT F AT AW T & (9T TI7 AFAFA
93 | SFA g3 F feafa &1 AT 99 W gEEias e & qe
F o7 TArfaq g AF A AT L33 F w7 atqaq fazafaaea §



™R @EA | Aaw geem-fastan

-TA-Te-TwHE o7 F FFe AT 3qH fafwe qoraa s §
ST TAAT 1 ST T TET |

TH-TEFIaF IS & qIouw H N g@d a3 fafq ag g f* o-
AT F (399 S-Forsa F wifs C, 9 999 gehesd g
SR F fou faga &9 F €337 §ar ) @ s 5 feat
W FEE age AWy feEr g

9T %X (Paul Karrer)
(eece— )

“saferamasl, et od faefrm g qun &t EawEh o & fog)”?

Stad-afex 77 saEr

1% T FT SI70 AR 7 AT AT | ATF A-foar feaeqwane &
q T QA T agt = Y AT | T AT TFS T 9B GG T 9%22¢
7 i fazafaarea & sod s/ex i swrfy Srq @71 o g} smews
g% (Alfred Werner) & Waor-aga® & €9 7 ;94 A9 (4F &
Frafas AT 9X 17 s fFar ) g wfewr (Paul Ehrlich)
7 39 F14 A of fardy i wie®E F Tmr WIS § q97 g1
14 %9 & fog st smufaa fear | a4 & faamsdf & am sy aig
F FES FA FT SATAT &1 THT AT; ATIT T AAAT T ATHQAT A1 -
fagat & 9919 ¥ I9AF fRar ST 0F TA-9eaqT §FS AT § a9
AR AT HIFHE I A HT {39 T AT F SAATFIL Y| AT -
THAT & T I H1F-THA FT A AT GAT; I3 AITS T (@123l
93, {77 T, T AR FTHF § I SIZH(AT &, FT1F {FH37 797 |
gver g 2fm, Sfafas st = & s Thfiay st 9T Wy F17 1T S

QRR% § HIX A TGT & Wrwea o F19 fovan; famiw w7 & NS Largeai
9T ST AT F 917 T & 1% 38 dfeame sgoir g | @d s 0aT
¥ %% aga| B qu {607 T, AR THRALAF HIST TF THT FT AT L
T3 TATA & T § HET TCATAT 3 (G700 i F7 eqaear faa o )



MY qGqT HTT, 9339 Lt

FAT F FTT TS #Y 7= G § OF F0F A AT F9F THFIT
(alternate) o 1% &1 @ #1a7 goE F frUor d9F S E, av
q0 7 SAF) Suieafs wFve w7 3 fou A F AR A-EA (—ene) T
fearsmar g wea: #AF A1 agsa (Polyence) @l M1 1 AT AT
7 4 fazrfaa ¢ 7 afafqa € o § 1 # g am fafa ¥ oqa sa%
AR 0] F 7eq § AGTAAE TSAI G1AT | g AGTT e 7 Y ot
I ——SFF ST IA—~ZIAT &, a8 Tarafaa gfeasor & faarfam o & fas
grar &, o< faarfa Y i Sa% wmargal y gafaa diar 2

2330 ¥ HTX T FAMF THET 9T AT IToqLeqF THITA F |
FEATATSAT A 50F A4 R fa5e IF |

LEFT-ITT FTF FT q0T

“qua 77 QAT F S A FT 79, A TR FEI 8, T8
T THTA ATTHE TTET & ST EAET THA AW 4 | 77 a9t § ag fxamar
ST @ § ff aenamaa smoa 7 95fad o9 s garat & faaog ) safag
T WY I5T AT S TH AGY &, FAa1 I 39w uF grnaaT F FTL AN
srEfas L0257 & ga gqg sAfeams 7 o ot &Y afdfeafmat g g
#FAfeame a7 ©®o wdo qmz (L. S. Palmer) #Y wfag 7=+ 4,
S 933 TFITE g2 oY, FFT & QA HUfeArast FTa0T g, T 97
a7 a% fazoan 1 F#7 971 o R 9% Fomaad TaF 91 T L FU-
ferams ——F AT, FTERTH, FNFw, FAA, TR q T @e-
Ffa | zax sfafaa faalT N S g A@ 911 ¥ 99 98 afa
13 A7 A1 57 AT ATH F1 GEATIFHLT QY T TAY | AT gHHT 59 TE
F Yo AHAF TITAAM G | TIFH F1 747 Faferai & & gt qrgraver
q9T g1 gHhT g |

‘21 7 FAfcAmST T qIFT =AM ARG FFar &1 TTFT FTIO
IAR Atz Al &Y g, 9 fazrfam & saF a9dF q99 1 TP FA-

1. Lex Prix Nobel en 1937 & aigfza |



Y @R § AaS EER-fawar

feramae faetfa © & sifaerfaa @7 § o ag-moft @13 faerfrq o o
afafaa sx foq o &1 faarfaml &1 @aTs sFAwT S8 ¥ &
AT AT 1T ¢R30 § P—AUE & THATHF A F1 A& A+
¥ fegr wr, 9T TWT qw A el faarfae staar ifaerae
(Provitamin) #Y T wir/@ A oY1 agifa g@F A WA TRA &Y
wq faarfam ¢ &1 AT oree g1 Y | 3 7F g9y g5 fqefra g
FY TIAT FT AT W1 AT AT | TH GHT AR FQT9q qg AT A9
Qo FUT ¥ FH qT &Y TS WHAR TTHT Feqreas fafoeear 7§38 44
7 3R T 9 {6 ag 1219 Y T Faeyr T—afoSa I5fa F1 ow T &1
fazifam & 37 sha adifeaa maEt &1 S § )

“ga we faarfaw © v sfatar s s & fafase et 2tz
o faoge fafaa war e iR @@ &)1 sraamena fafa & siros faelt
agsa @ ux & faerfam o & srefos o &1 famada & § aftgg s
forr ot Tt & ; ag = e fafa——a faeior 7 Tanataes sfafsar
JAAT U HA-FIFTT F AAA——F TRE AT & | Tg I fafzreear sme=g-
S &, TS aga-d gt A W g fage swfos = w68 i—
SIETAAT &Y gaH & s grata qve 71 3fg F gt & faey &1 og-
qrforaY 7 3HT FFTX F FIATRT T00F F99 41097 7 gafoa camfqs gzt
¥ & 7Y g, stfag - sTEfas axdt & faoge fa T 9
ARt F FFERT T9T T TH-A ZIT &

“fazifaat #1 THAT B 38 g fafaeear #1g° F 3O sFAGWT &
gfeorm & SISt ST @Far §; S9Y ag Tase gor § fw smw faerfua e
F frmadr (functional) TEERE 1 37 @ F s fafae gy
g A I &1 9ge fazfar @, srwar SaAgertaq (lactoflavin )
# 9 ¥R & @i ua faerfaat & qaw a1 fag wear awa gom i argt
( Warburg ) ©@ fa@13® (Theorell) % sFawot & smam faerfas
Yy FT FIEHITTH JFS FT TEET 1 JTRFEF @i 1 e aqg
2T &1 ST S gSTaT UF gaR Fenfadl #1 growor w7 9T awarn §
T 3T THT g0 IW ey =1 § gafug faaifaq & g w1 seawo
FH § TS gTI”’



Y 9T H T, 9339 fuy

fagia oo saagre 9T 1T

Tgalall FTaTETRgel F1 I5AW 7 gy AR H<x 7 faarfaq o aw-
FTT JTH fam | €219 R Jeaei & d&faq 7Y guar & orfees [l
Td q&1 F afadd U Sy 99 99l #Y SfFas qad ¥ w1y agEar
frait

7 9T 95> § AT A7 fF ATTE €O AR g A § Al
AT 1 OFT AR =071 f7gr 1 gFar 1 37 TrHfas gqraf 7 w4l-
ATH A9AT GESIa® (anti-scorbic srwar ascorbic) Iwm | I
ux fafea warmfas aife &1 =0 f@r smast | s@ wEEwRTer §
AR TS AT & SAT-RAT T 3q01 AT FT AT FFAT ¥ | 97 Avw FY
TaTafaE AT Eree g2 off @Y aver €Y 38 T F1 qxouw, At
IR AT Y FaAtaq g A1 FT a7 g9 gar a1 fqarfa=y &
fou Sha-areita srara zaat fafaee gar § fw smore @ T 7 faey w1z
1 afada awa a8 | ag faerfam @Y & fow Y gwa a8f & o foaqo &
y faerfam o ¥ fou smwa & | vt iR afai 7 e S dagea &
FTLT THTT AT FS1 3 TAT & GAT 59 HeqaT T8 F TATAA T FTH
FFAT ZAT | T HR AT faarfar ¢ & a9 9 9 37 90 @@ =m
FIAAT AT | ASH & FoT § A1 G &1 &7 AR q70 &7 g et qam-
fag SRSt & T

faetfa oY s & fou 93t T &, 93 WI9T & & &
AT IAFHT AT TACT AT | FAT a7 (a1 ox faetfin g &7 5@ AR e
gAT, T4 ZHFT ALUEH (retina) F TEaAl & (Sfto Fee-G. Wald)
EIRT d99 Tq1fad gerr |



e3¢

feag 7 (Richard Kuhn)
(2800 )
“HfemaEt s faetfral T s & fog

Saga-afx 7 TI@r

St foas 7 B Tiaw ILEF1 fae1 A1 ST qUhe 7 3961 SF1T
F1 F fou mar 3 faa1 | 97 F Ta=1q AR TA0-a8F AT EHTT FT
fewaiaT sreq g

FA &1 5 fagqar 7 garm ar < st ryfae 31 faeugz< Y gavrmeT
F qaY B TATTF q | ATYT A9A7 FT FY Iy & fou fody wiy
Afam (233 7 Faeaeat & GRITZH & FT9 BT AT T TITET 1 IS
7 A fw F feaq 2fmae 218 &6 F NEaTE @ | 19 99 a@ A7
gIEIHAT 9 7 A gt fazafaaren & Nieaz aur w@ama aran 1 -
M T HAT fqoten FedTge F STFTE 17 |

FAT QR0 F THTIH F WHEA, WiaHT WET A Naames av i
3% (et saq sEiftw ardfEa & arg 77 suat &1 Fwag e
uF faqear o | 9T <ugsay F ST F gTH URATIH ¥ ACqET &Y
faeadex fafy # wifa w14 fear | <1 S anfic wfFar & w3 @99 0
AT ATET (Otto Warburg ) 7 a1 fa=i s 6 o (3fa, “Fifay
T AT A ANGS TEHR, R32) | FA7 9% TuTalaF T3 ey
A9 B GAAT FT AT KT | FAGG FTA (6 AT A THT ATTET AT |
TET UG & A aA 17 & & FTET TRV A0 43T qfgq § 1 frewdex
7 g9 g 1 /1T M Frmma fF vk qadwrge-4eifeadm (Pelletierine )
H, W1 9T § q7qT &, ATITEATT ¢ FTET TS FT G 1T 81 57




fewre ®7, R3¢ qo

FIET TIATTAT 7 THALT T § TF T 0 G707 G595 7 F; a8 FIopady
(conjugate) @®T FT FH AT | HF T T FIF(NZT FTGF TIHTLHAT T
ST a1 AT | T FE{aw | & fow Ta O #7 gafen @ it
F 3T O F T H——TTIT F7 HUAT, THET FY SEHAT HT
HTE FT FEET F—q17 AQ@ & | FF AL L I & 37 -
TEq1 BT ARATIF TAATTF AT FY e §&@ & foT0 oma 7 35 7@
91 39 Wgeal 1 faqy shaame affaar gy & #< saifas s 8
7 7 fazifam & qafuq g &1 Fagaaar go fae ot &« (aet)
F STF a7 (ripening) A FA 7 #afeq ¥ g=v fafaw gwmEd o
FRar | gew fafy o evee faamarT & wowasT §o fremm qarat &
Sfew wamtas =T #1 fagtor fEar mor fafae shaaeia gfa-
framait & fou azfa s9F R ET Tamfas TarEt §1 ST F3&T )
SRTEIVEAET, AHF & A9 UF AT FT AT FJ & ; T2 TFIA TG
(erzsifaa aaq ArAEAE) &1 AT 7 {1 A A1 fqafas g
g1 uF faerfaq, 'S agg FTE, UF IH QATFT A0S &; FOA
3aH1 USHIF F8T T | 39% g am W g; faerfaq &, ik fdsr-
a1 T F 90 ¥ FHFT VHEATAF TS T AT & | Tg ATfFISH
g fadEia & aar gar 21 5 ad Ai9s g faar mrn, 579 9 23
faarfaa &1 Qo wramafas g fear | 98 & faw Wiow |7 o 3a% ¢ faa-
719 F F1F AW F| faet fegr Srar & a1 a9 Iy eRargfeq Srw g1 el & |

AT TTFAF LTI q TrATed, WEeq A1 faarfaq ar, gar #ix
fagaaar NET § €977 g1 2 | facadex 7 37 % vamfas aaw &1
farsa (symplex) wgr, Fifs ¥ ooq 7 @Y g F3 stitaq ot &
agstad (symbioses) ¥ E | T F 37 fareoFai F1 GISFHT G197
FI ATIT qTEAA a9 7 ATaME SUAW f7ar; T G omaq gafeg
FEITI § FNF TTA FIATATF 97 AT AFTE A &1 F TAW I AFTA TR
A AR FEAMF ARETE | 379 § TS 947 G197 WA E, (g ATae
AT § ITHT STAWT AT 2 |

ATEo Hro HTEAA FIAN F ZTF & JAFHAA | favwe yaE ¥ fou
A T ALTAYW 92 TZW fwar |



1838

faratawe =T (Leopold Ruzicka)
(gece—- )

Yareifaeim iR gew Tl o< v & feg !
(2338 &1 gEFR TEIeH TErEe (Adolf Butenandt) ¥ &
fear o an (s 3fE )

Staa-9fiF #1 sI@r

foaates wfar &1 s aFtaT, quireenfaaT @ gamar | 3mad 239¢
F 9T frearena ofvaw sroer frar | 9/38 7 9w 229 (o) fawa-
faarea & siga< &t 1@ 9T ad a1g 9T g F 3N S| 7w
AT | AT-JST T ST T AT (77, SHY I AL 1 T 7% T9E
7 971 A FreTE (Otto Wallach 2faggo ¥ ) 7 o8 wra frar ot fs
T O e ¥ gafad gar & o wEfas @ F ar|ad F yra gar
2 sawT varfas g7 C; Hy 8T 3 | S9% 3V § ¥ FTa9 GIH
g § Y THTAX €Y § FIa fgus Fuwt § 8 g &1 et
T &R g7 Cyo Hyg 81T &; aror@ 7 Cy Hg TF a1 9319 F71 ATHT
rgaT -2t (hemiterpene) THAT; TTHT ATTHING FAE | I
AT F1 J919 F fou S § sfas sf-axfi4Y &1 a0 gar g 1 w7t
T TFEATA IFTE F1 F% -2 (non-terpene) WrFfaF gaTdf A
WY agITET AR A T erganNT faaw gamr | sfaamast # wrora
THAT T qAAT /@ qg f7aw 9g7 qgas v g1

T 3t Y, ford el et syt & faam o S sg@et gt &,
19 & fou g5fa 7 srzarsnAl #71 9di 78 gar | §9 a9 gufy are
TIEfaT G F7 AT A TG S I LGST T G FARN-FT AT T54Y
A, gaHT AFo Faifrge aqg-COOH-Tw #Few aqg C=0 #
af<afaa g smar a1



wfawr aar gATEE, 3R ™R

gual ¥ fade (Civet—zw faoma ¥ fassh g€ #wqd) ts wewa-
qui 92T € | T 7 39% OF HS 937 § AT T § SV Qo FT&EA
JIATAT HT TGS F 4 KV IEAT | TG F AT9 GFia9 &7, N 9 S
(Sperm whale) #Y araF 7T # U fagm-aed G =@ g, A7A-
gor faT X stad gEF @99 aEel (violets) Fr Fiw gufew &
eTfaa e

FAT F G T AT H AT & § FTEA a1 92 F RGO AT
T &1 AT ax A & fog faa fafa &1 efqst 7 soav faar, saq
sfa® R F faFreq & fou fagrediosr fFar srar or; 399
grEfigafes gt a9 g9 goifex aamd | afafea @rawr §;
SART AT RTAT § G GLSAT § TA19a g1 74T |

Ifva & exra greqe 7 wfawr agie 7% foamneh 7 s F
FLWRE

qREFR-ATT FTA FT J0A°

‘T § sraTeaa 9O TR 3 1 Qu—weEr aw© uR & Sufeafa
F faeg ATaTTor ST AR 9ETTa Y SATLAT TH I FY Tt F EEFT
# AF FH G99 FEAT 92T |

S 77 AT gAT fF IS T F AT T GId STE-IE3 1
faaam i< ot srg-Faifaafes sww Cy, Hy, O, & 9% faawe ufa-
forar & gy a3 wF &Y 9 @ fader & fou faegs aafa g7 wfrar
FIAT 94T | STe-FEifFafas avs C,, Hy, O, 1 g7 ger-feaa—sig-srs
(hepta-decanc-di-acid) s@mT a1 471 X Gfzove svw § gaaT g7
fafea =9 & fag v o1 @y ot

HC=CH
7N\
(CHy)r  (CHs)s
N/
CO
feaaa
1. Lex Prix Nobel en 1939 & sfad |



%o AEA ¥ ANqS REwR-fasar

“Fadr aR ¥ fqaaiT R wEAE grpfas Aifas 98) T 98y, a4itw
gyEr yq9a § F aFfa 7 g95-wiz a8 @idt (“Natura non fecit
saltus”) | 919 57 AT FEAT FT IWT FT AF-3F@T F gleewor ¥
faar< foFan o1 @1 IAY IAFY ASa AT F1 uF gArfaq sarear HY ST
a1 fa3eT NSas ave & —ATaEFI ¥ 99 g% g AR AR” A
fade fawell 7 sas sr3-Frattrafes swe &1 T (cyclization )
T 8 | TH IFI 7EH T AW qq7-fq09 F a9 gFar §—

CH——(CH,),—CH, CH——(CH,),—COOH

Il Il

CH——(CH,),—COOH CH——(CH,),—COOH
HBE TS HHIT T3 FAIAF 7T

“arorg AT FY ATdifwAt 1% FrfaEy quawt § 9 g9 § 97
JEHT FIEHT & g-gorad (ring-homologous) ## & ez gy Srar
B Y—¢ gIR At 90 § N Afaq 021 a9 § 999 FF I, FE
Caraway 31 fagefaz #1 79 o &; 20— TIXF A1 94 ¥ FYIT
ST T AT E 1 P AT F ALA ¥— ¢ T G G, Y AT A
guifq st 21 '

“9330 § gH @i 7 famargdF FeFalewdra, s15eva AT e A7
Zr3Eedd TR FT equ fFar §; gaat gv XAl sraar (ageT-
A F I F @1 E | F19 F U uF 93 SITAM a9t ™7 H1T
fee Aremr STITHT FX 37 AR F FTET-F0 F fafww arat w1
T FF I9F AT AT T UF F7 JAEAT AT F19 $F & foq
I GG AT SATAT AT AT AT, I T Arga 1 frqa & 717 & wfag g5
YT AT A AIAGT TAMIT AT 97 foF S STHAL FT @147 ATTAST &
AT & fassaaar 2

“gxfa 7 v eTT Ffrwi 7 9 gear N7 gaay sfee =T
zaH AT faedT oY fF Fwag wAcas Fwoaer &1 qrar fafy &
zfeea A3 awg 7 szana fraw &1 geates agl a1 1 aFar | gq
I F7 ga 7 gg A1ar {5 fagrziomra<r & afcrm sfas v fase
qFI |




sfawt qar gdATIE, 2R3 1&e

“qq9 A, 39 qX qAFT 73 27 A1fq % Forg fafir &1 st fpar aan
a1 Iay gearfaa afcorry aver fasd 9 39 e gard fafa # awear
fag g5

AN
%CH:OH m/ CH,0H
| ([

Phytol Vitamin A

" T A AgEAqur Arpfa s TfTEi—wreie, M avigfor 1 teReda
w777 g, s fazifaq u—=aF &1 37 Nt A e #9°Y =rean afq s
g2 Y, FuilE gt ALY & wrar guw sy oy faeg srzEnie faag
grar aardy fafy & ag @wa &1 a1 | 1 R A AT F FY 7 aY T
STHEfaF 9379 (Hr3Ei®) sraar sa% 9@z afrs (faeifam) &1 awqr
FI&F 52 uF fAgfaq @ an|

‘TR F qu g F1 fazaer g e 78Y faar s me A,
faeg ale fomr-gratAl ud F1eediAs & 89 9 AT ST 981 9 a1 G2-
&raa &1 g4 Cyy Hy) O, g1ar1 =tfgm 9w 9u% famra gwrawEr
IO off T TR A fHETUF F71 TN & 7 Searey & fow qugnr
foFaT ST FwaT AT | I T GHIGAST F THIZET & ATROFIT & Q3N¥
7 ga am Cy, Hy, O, & wearfaa 91 awmadeY qEizal 1 91 <
qF; TAN q UF 1 UA-ITEErEEiseIVs ¥ g fxar a1, |2
TR ¥ faear 1

“gg fo gt #T aget Ffaw SiEa & 781, afag v =T F1
QU 9T 97; 38 fewgm &1 @&0e ¥ (foaw gewaw &fw
arifeat e &) a9 quer & wafaa gsm”

22



2R @A # NAS gRFI-ARan

QEITH FEATEE (Adolf Butenandt)
(2go3~ )

“Tom grefal o w1 & fog 1
(23R FTITEHR fortares et & ara fear w@r ar; N8 2fay)

Saq-afer a1 sRar

TSIeH FEATSE FT 70 FqXACE, THAT § AT AT | AT AEFAT
7 faasiew (Windaus) & @ & fasr s &1 #iT (30 & (1T
W|EF gC 1 AT a7 8 AT FEfas 0F a-waafas ggmrer &
SIZHACT N TT | T[T F1 Wilq A9 3w, foog 7 & sfraq & faear-
S@QT §; AT SAF qTA Y IEHIT T AT FT GFA H gART ATIHT
Y FEAT 92T

SNAT-TOEA & 3fagra 7 ¢R3R F1 a9 {9y @an) g a9
gt (Doisy) g1 STAfFT 7 1 @dT ©7 ¥ FEAFSE g1 TUAT F
ag [ g 8 Ua Fara €7 |7 A7 {52 @, S Aravedi & & o fagra
¥ fou oo &1 ag g3rd gy weagfen (folliculin) FgaTar 4r,
Fifs 398 Ia% d1qd ghgadt (follicle) &1 qar s@ar 411 = oy
TR FEd g | U2 98 9 §, S A F TR & fou qare war
2;2a%T 95 faafa aT argaq fFar a1 aFw:aqr &1 W& Fo &1 3a@FT
fafzsa woais gar 8, 3% 39% UF M F Y S1@F WiT & afuat f57
g A @ g2 &1 fasTq g1 &at § |

ag AT atwelt feaai & 47 7 91 J@r 91, wod: A9 F 9T §
ae-afrs gt #1 @omt affasa a1 @7 F"@vo ®F (C. Funk)
W1 7 SFH TaHT Suteafq F1 amiar AT 3q%F AST F4 a1 fafugi wv
sfrorar f56aT | 919 A 91T @ A F1 fEemr S g v sgar FEar
g7 By &1 gfa 99gFd Wi g Afg & 3w & gref #v afFyar #
[TAT ST FFAT § | A-HA § AT AZ ST & 7 A HT HAT Z740
FFT Y AT &, fqwa ST 0 AW ¥ U g I ZFL AT g |
FOFIEE 4 qFa1 AR @1 § 79% A A 75 7T R0 fagwm i



wfoar aar ghareee, 2’3 283

FiFIITH1 FaF 0.3 ATA & &1 97 fa11 39 @71 7 a8 FAf0F A ART
grata v afFaar : goar 7 owE a1 fow afaal o @dg fear
4T 41, ¥ Afgiaor At fassy o (extraction) Fy fafuai & gz
graat; faeg w7 3w gr3grieds TMa &1 SET [T 91 98 Sfasds
#1231 C =0 q9g ¥ I3 TT; 383 HIHETET 9374 FT TF ST AR Foriaq
g1 T | FrEaaE! § 9% fea 17 ForwEi 1 afwaar faar g i o
THIT a9 F1 9T A3 Foar mar 0 39 saay w1 fqala 7 sedqamaa fear
AT, A TF FATH T T T AT | TqF UF I1H F a9 oT@q WOl
F1 FF Qo WA 7 4 57 aF &7 ar 4 a1 3a9 fafag & & gt
TATEFATAT | 1R3¢ 7 3dArse 7 feoie & far g aard &1 o fasamw
AT ST FT AT | TT9 G314 7 Yo oo AT T FY wiaar oY |

FAATEZ T 233 7 SIFFAT A 58 F71F FT AT T@T | {R3& F FFT
1T afoa—31g o9 F Ha fasgen §eizge F sa-mmT & ST E|
agl Y T TH 9T FTT FW @ | 9 af@T (Merian FgA-9]30)
& TITEN 1T IH RN & F199 19 F1 FISRIUS AR Ffow 57
& wafaa faar o< 934l vd 19 F At ¥ fog fafaee afFwaar ae %
qeTdt F1 Arfacaw fFar | 379 § oF greia @ #1am aqg dra) FEd
qLATY 9T AT § AT Q0F FTAF TN 9% gEaaa q9g gl g1
afg za 7w 7 919 AT 4T F1ET T 0F GIow a9 §F 92 g &,
ar ag us g a-gE &1 9ifg Bar sar §; afe fgaus Ja+ g5
ST g FTET TTATY 9 F&T F1QT & q1  MHI q FIHT q¥7 eIy
(ctrogenic) S9TE g & | ATTF FTA FT g Ta9 WA TF T9F
qfcorT 4t |

Zq V9% F=399 ¥ ag Jarady faet arfae fx gratq aisi & daa-
W § FTHT T @A AT | T & qrg-arg fovr grafay og fa-
SEATEF TRTET AT TATAAF EA1 FT AT FAw JAAF gfewior ¥ &
QA% 78 & | TF faeqa Qe 7 3000 Afgai ax gaw frar w1 g-
Fafaat § sra grafAt & garfad FaT-STRE Torawi F7 AT G FY TAT |
0-8-%7 37 fafae geiat & fou omaq ag faamr fF 3% gq gae &
N TATT AT g



1]¥ QA A A gren-fawar

PR¥Y FFEATEZ T TA AT & 37 FEEICTE (1 FIT A% TR )
& TIEWETT F A1g-q19 78} F faaafaarea & wfaFy s w1 (=
qg Y gEifaa fwar &

fagia &itx sgagIT a¥ g91q

s gw gEfE afori § aEwifas freed fased € ar eq
JTATET UF SAFT HATET & fou Jar war e, s say a7 0
reagaaE fAan fY 93 § | S AT & WA ¥ 99 F 0 g0
fredt § | o= &9FT A ag A foan i T oo & 939 Qo %
aTE g1 A% & A g G g Fraw & eqra 97 a9 g aan a3 )
za% faada, g7 arawifas faorat 1 g @1 afasaq saer <17 agar
T; SAFN WA S AW S AT g, a1 ST Taeq f4fewad gy smar €1
“arzania fram” o T @ ma-wraEaei & feu saaw @, gaft
AN ga fay g & w137 gawT &7 Hifag Tgar &

Srazrefta v st gfeesor § afFn vamfs qeat s a7
araAtfaes faoed faqe & & wfeq @17 & | OF aet4f F st 7 qaroredy
#Y graer feafq srerar % @157 & A AT A &Y wforai qrsaF w7
fafeera afca<ta g1 ST & | oy AT 7 O &Y e quaer qfEwat ¥
FIedI QS F1 S qagat (Organs) 9T TN 9347 &, ST AT & Sfa%
qfq  (afeadaar) & gafua i3 § 1 fon gmiat & wamfas =T @
Y=BT AFFTA F FAEATT TS ATTNIART G274 FT GIST0TeHF FeaTaT
FHa gAT ¥ 1 A gl ¥ faod-sew qard & smapzfed (Arthritis)
T {92 (T ST a1 | 9 IR —ATE [0 M-8 Qe AUHS IR & TaET
Hqeq oo T Y 34 TR 9f7 717 aF fix o =iz agdt g2 Aimi v gfa
& fou Taar ITTET agMT 937 |
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FIZ QEHIT AT 247 war



¥R

A S g3l (George De Hevesy)

(gecu- )
“cramafa® sl | @i (tracer) ¥ § gREATiAERT & AT dFEY
w1 & foqg”

Naa-aftx 1 sRaEr

A T oAt arpfe, AetEE Hewe H seaaw fFan | qegEn A
e & oy THAT AT L30T T TG | (R0 ¢ | ATTH FIIAT 5 154~
M3 F THT FT SYCY S1eq FY | 90§ NG FAEG 4 14 & 07 97
AATAT A ETH TELRIE & 918 9 15 | @WIHE 7 fafewa Wega o
AR &g § Weawadf Wean v £ qax 737 F1 awear s ) zq9
TEEAT F1 3O FX7 T TATT ZAT & S 1q7-519 F fou frz=arcas awm@m )
v a9 7z fear faar f5 ag qaswcw qa gon ot fafadi &
W= &, A1 AT 3@ qawaar F1 Asan v ¥ fafew quad & gugm
¥ gRerad faar; 398 @ra a1 sufeafa gfaa gt o o) gt o
1 iz Asaaadt awearfas grodl 1 Asaaataar F o= § gar
a1 19T 2R 23 7 Aean-aa & faaar $edzqe 6 Tho 479 & q19 3
fafa &1 faame faar

QAT AITEE FIT AT AR AFT (R LT NhaqT 17 fFeg 73t o
Fgd fedi aF gl W) e FIgrr awifaa fag o 9 amed Fim-
gria § dgifas Wfaw) F w29z 7 5o ad faqm | <eoa fro gra
9T FEifeaA @Al F1 e fFar 17 sree (Coster) & arq
UF 77 T SHATIH FT $RI T ATfIeFTT f5aT | 57 g0 39T ameqr-
fawt #1 wifas fala & Q% F7 F1 0 yar@ far) g ga 9@ framg



& ATATH g1 1feq, afs fafsa qea & arg
o7 foaT ST | 91t AR AR ¥ (SRS
qEH FATTT § AT FAT I qqq7 F TTAI-WR
(fraction) T ITATTAT ATIA: 0.¢ Nfaaa
T Q% W WITAT A GAAT T gAY T qfez 7
rged w1 e fwar 1 waw-froor gfa-de f
T ErEfaE faRda g1 A 9% 7 4w

TR & & 3¢ & &M 9T 3R qTHI-N(T &



2%¢ WA A A geer-fasar

Nf@m @ F7 ¢,00,000 JWE TFIZAT F1 o fASTAW @7 TTe T
Ar32T A fAamr @R THATEZT F1F WA § qiCafa F3F 4w ST
FrEIAETE | F9 5 AT FFIR (F@a7 w1 a9 &0t (thermostat)
# FTH! IXIF @ a1 a7 a1 9% FT 99 qEHET FT JINRET FF
FaF1 gar foar /@7 | 59 9FR 39F 767 (composition ) FT fawa
F& fagazdl § o™ s@ed a1 F waqe 31 Aegwalwar ardr ot |
Aifcra &1 1 T THTIA T TEAT Y GG FYATAT R TOET R T TF
TFE Lo A TG FITATAY; T7 THT &1F Fioe v faomaar 7 qoran
a9 (moles) wfa faeT .90~ 7 &Y oY |

“FTT STFACHITS T FIZTA TN TH BF FL gAT ASAATH] HIEHITH
FT GREATAF qAET N 399 Mfgza (Chicwitz) F AT FEBRT
faaaq &1 orsgaa /T 1 g7 72 F Svo Hieq BT g FIT F3F fag
w7 AWean iz afcdhian ¥ s@fom aft @l #1 Lo fort w17 o7
TERTSS FI AT FT {1 STam 47| 78 gFreaq 2p FY I ATR-
faw sFe staar oo & wfafwa #3& faare foar omn a1; wRERT &
fase ST F a12 39 F14T STIACHTZS FT LT T FAT & T 7 I7:
SIFNT g1 THAT 47 |

“gueaifas gEFt F ST Y Gy T TR0 AT, 9T FRIA
TR F T3 FY T STaeqT F1 i asawT § | {1 srorsii & a¥e sy
oy F 3 #7 faior A1 & 3 fA3q7 a7 397 WA | 97 997 F) g9 906847
# Fa@ WIS F I A0 AT Iy &Y Wi EY 7, sy fee g
HAAT TF TFIX & A q STEqT GLATY AFST qSF A16T g1 [y gay
Zfaa ar fet gak 9FR F ooy 7 oEy a1 fFey gEd fm A arr I g
MW & q17 foar 197 $ewe o 95 T A1 TR § [T F
wremifeaad (Phosphorylation ) @ WII¥AT € ; T9% T21q TG T FIEHE
FET 7 TRA-ARTA FA17eq grarg; agt wfaw v (red corpuscle) #
T3 FIF TIAT SEHERIE o F o § {7 917 @ R Sa%
IETEHTS GIHT THA H WA SHLYA: T TIU-TITE 7 GEAST &1 AT 2 |
AT, 9 AT BT DIHIAT T TA FIAT § 0 HIEBLIZS A F G
q AW AT &; G137 X AT T & § 98 T | AT v 2 A< faeed 7



WIS St 2T, 2] ¥R IR

JAT FWT g1 TS R I ag fermmamse (lymphocyte) T sr@aa
a9 F¥ 37 3faw & fags smar &1 wwsAr (plasma) FATwa F €T T
gH wIEne qod g7 faear ; agf & s¥ afeg-faaa o9 &1 At faear
2 | afer-fas &Y 9 SUT ATST AT TqE H STAT GIFT T CHISHT TqaT
for®s (lymph) & s wewe qoFi § favarfaa g7 &1 smax frear
2, foreg g sy g9 & 5 58 agt curdt &9 & fegq #1807 sea grang o
ZqT AT & T A TN I1 ATTSTIE FT AR F1 g 1-THFEZT (cryst-
allite) # = 93 srar 1
fagia X saagR 9T g9

foeft e 7 Ifean aelf 299 F1 J15 T g0 a8gq: 99 a%9 7 T QAT
Hifas qorar g 37 §, et 9@ § AT §) g4ar 31 g9 9 €9
q JAT AT, {67 fG771 ¢ 1190 Y g0 oray e a1 fi<or oy a9
g Srar g1 57 faalwor &1 saragifor qeca oo 9 & wee & fF oF am
F @@T (L0~°) AR H foell 727, T/ FBTAA & S 00,000 LT AT
g1 g | ag qar 9o § f §o ava 9=l #7 afg saar saF o Y fa-
ATt il | Far ageagr Wi o §; faege gEw amra o
gaaT Sufenfq av agyelt #1 ey AT war g

uzgifqaa (Arrhenius) AgRa 7 faeaqa q aard #1 (@A qaeqr
FT (o0 o 3y ) S fagia aqmr ar ag ga=r o1 fafa & Qi =7 & &g
g fag gl mar g alel g F1EF ST AT 31 TS F T Tor
F AR AW F 399 FTH1 {7 g2 § | IALEES G A FT G297
Fega: Aegmadl AT & 79T § qA1F ®T A AQ@ GAT &1 Ao,
Aafagt A faay F1Ta0TT T g gar g, a8 Wesanydt @rww fafaay
¥ Tqee gAT @ | o« wtuay, Aig-afaat staar sfey F Jqsi & wgm qam
FREATES 950 9T @ T g a1 972 & 9 ai g d fa5 20 o
BTt T =T AT (AT T FFAT & |

IZFBET AAAT IAITIA-CAT & 3T F1a, FREF A AARLH
& gueAaF gou AT H A1 (F S aF9Y § 1 FT FI0 57 9=l 6T
Aafa &7 § ST agar aTar € | faogs g 7 & 55 silag afxaar
AN faferor a1 “Fraree §o’ T HTT-17 H T GAT £ |



8¢y

M A ( Otto Hahn )
(geoe— )

“ary Arfal & @ & e & fog

Sraa-=afe #1 =q3@r

13T 9 feaq wiFwE, Sady 7 A2 giA FT S#H AT AT 1 AT
wafqa o A 7 TamA #1 qeqaq fFar i 0 ¢ 7 Fafas wua
Fr ifqa F AT R INCT ITAFY | AATHA FT A9 IF N Afgeee
T, IAH I A9 TF 99 354 § q< fafoqa Tad 7 wavrarer
faamr | smod aifaa & Weangdl fassza uT sFawo ) zq9
AT FMN 7 UF 97 Teq-—ASNNAT—Z 737 1 IEF{ (2R00)
A9 39% 94 qcq qdr-Afega s A @ faar) gaF oF ad agy
AT AIFEaS 7 WIRIS & TNTAGT 7 F10 5 Asqn-wadfqan
( radio-actinium ) #T sfaswre fear 911 ag Weam-+ aea fa<o
AT & UF AT S7AAA § ATAAF T 7 TF GHIF AT | 5T 19 Z19UT
MIFTT | 3767 g, AT TF2((AA7 F TZEA T ATTHT €T LR<C F T
arwfaa fwar | fay Argzac (Lise Meitner) & U9 ATIT TF F47
ata-— Mar-uafaga—ara fear, a3 afzs gadfaga Soi #1 agar
T g |

afaa—3rgd ¥ $ax fqagen $edizqe 7 ag vamfas Ma-Frd fFar
AN | R]C T AT TF MAWETT &1 77 | iy aF forad Weaaq+t
wqreaz {3 77 9, 78t aF 5 gz &1 aqai s $faa fala § o, 97 9aq
qq A7 Jeaq, 9 el & A t greafas 1 O ar A fasz d@ddr
& SHAL R3] T FT 92T AFTAA fawer foaq “qifuda Sifaay



M giw, ¥ 299

F Tl g afcormat & favey vl &1 a0 a1 1| 33w ¥ w5
1 WO F G PR ar; & Q1 ae, dras adftwr § g3 ¥ ST
g4 | M9 Fver &Y w1 A i ard wifeE & @99 3 wetaeT g A
At F sfafera svs SR-8 sma ew o fare 4

SHAT § g & aqf 7 Y gi7 awifas w1 w9 @ 1 ol g A
Fa% faagen froame & oy Q¥ & qurafa 31 93; S ¥ frsa-
& A 92 AETH TESAT & |

qREFTT-HTT FTF FT q0A

“#% 39T ¥ F1at & woraeT gy (gfA-Hahn, #rgzaz-Meitner,
AT TTAAT —Strassman ) F 9334-3¢ & &7 &7 & yroa Wegwadt
gt F wqF fafaq & #1 swed foar 1§ 909 T g sifaa
gfran & Ffam smfaa aweafas 3 el soran sfes fafs & p-
fafn & woasw a7 4; gafey g9 a1z 2 f7aw (Trans-uraniums)
9T FAFIT § IX——FgAT T |

“eqdt (Curic) &k @ifaw ( Savitch ) 7 ’3e-3¢ # ¥,
ATZEAT AT TTHATA § TqGT WHT TF JATHIT 3.4 =62 419 9519 FT
Foia AT AT, ST 3T SF0 A G0TEA F q1T G F SAfaiHr §
ST foFar T | gad qaEtas qorast &1 faaior ave agl ar

“gg 3.4 H2 AAT qETd R-GAAAT FT GAAT AT AT | SX@ AT
TITATT & QIT FTT FTH Tq91 (BT § T FIF FT TAA a1 | Iy
¥ qieror #3792 g 9D faewat aT ag ¥ | 7 aferm 3@ wwI E—
gid, AT R rawrT @17 afng ae-gifaan & sfafem s
AL o~ ol & woeasy, @7 w=a Fim @ p-fafsnne Wean
gueatfas fared §; saFT wg-onaw fafas gar & | qoeEme 7 59
afxa p-fafeor aite oadifraw qweafas 99 9@ €

“qarfa, swgF sufafwwr # afdfeafiat 7 Weaw w1 goEn Fma
it ar | s fae St ares sgerE &1 A grar A, /o fafEsr

1. Lex Prix Nobel en 1940-44 & &1fza |



T WA § Aas qReEsr-fasan

q1 TIAA &1 g 7Y gar A1 | foeg agt, star q-afaaal & |
gar &, oF Y v A F% aueqifas 99 9 9 |

“fafwa fameli & waw 67 w7 | dfE 97 a9 gqrat # fafsr
FAAC AT AT R AfF a7 greariasi & sfgsan eqrdr queqrtas o
- TTw T FTH AFWEAT FAr AT, AT g7 IT A FraAw Weaw' a
wg-s@afaa ( carrier ) Y wifs ya7@ af@m § 9% FF F71 99
ger g fwar |

‘a7 gfaw Heaa awearfasi ot afgw § a9 7T F gIR R
99| qEHRS TR |

“gH B T g Irefas Weaw awearftasi w1 s 37 g Wean
gaeaTtAF § fromar f98 §I9 & woeaed aq q3vaf #1 99 F foar
T AT | 97 Y &) fafa § gas gursw ( fractionation ) fwar waT
zaaT afirm ag gan fF awfas Wean gweafasi #1 afww & qa5
forat s g, feq S aweartasi @1 qu® agl faar s e

“gw ot 4 37 afcormt # gadr fafa &« sfw # v gwoaw A
fex s fFar 5 el @ (alkaline carth ) —gweatfas, (Sra=t
gn @it 7 feuw guar a1, arga: wfAw afea afaw an)

‘ot gH AFA A ] AIfHERE Arare gAfaa F qrtaw F1 @A
2ar TN gy AT F W ArfwF gAa € | afs 397 q uw af@w §
foray aoeTo-aeat w § 8, 1 59% ara-ara ga ] e g iz, faas
qeaT Heat 3% & |\ afaaw w1 @2fq 1 q@ sy gueatini-—ataw
3T Frczra——8 e #1 St §, @1 9 it § fF gfqmw 7 sgzm Ay
HeaT AYATIT F1H! AfaF §; FAX AR A SAF GZW AN A & | Foa:
g LRt 1 Seasia FXF T qLA-HET A1 LA qeat B a9 g |

"ot EZrEEA ATAT (Lo HELY ¢RI ATS TFHIIA 7 ) FF HATGAT
qT Y fa=re frar § 5 @ea-v%9 & Y Jgg@ f59 1 wwho sifewl
(F. Joliot) & gawuw sra frar f asqa: qar & ar &)

“ag ¥ qug, WHA F a7 fAegen sz A, gw o 7 &
sifew @z sfafFarsi av Fraag ara T @r; gq gHeadr gsfatws
F1 MfAeFT gor | ArOTAY FrAFAIAT T q07 o Ay Bea 7 azEl



Eice g, qR¥¥ QR

& uer A1 AT § faaw w1 d@eq afas afrma =1 § ar &
IR¥Y, F AT A AT & HaX faogen e1ege 7 gn s Y fafws
el # UF qIforwt aqT § GBS gU | FART qIAT-gear 3 ()
g FFT 4R (Fenfesfaan) a5 €Y | 7 aca gfaaw dsa § I A9ar
sfee fafa & greq Qoo fafww affa gFe F oy & & F 91 -
AT & FOF TFH1T, FoFT g 23R & qre-gfaaw Fgroam,
afra dea & 1 ITqFT 909 9 ; I F Ie7 AT Fax 7 917

fagra 1 saagrT a3 o

srpfas Weanalnar & qomy &1 ifvws @a: 0 =@ES T2qr
At & 1 g9 faged 7 912 a0 adt F1s § fAweq § | TE-AIR &Y
qiE-aT 7ty (3fEy, N8 Sifear-agd) & 991 IweT T FAT &7 F
frar o1 @t 1 giF 7 gg 2a@n 5 fageq g w12 & g%ar g foay
ST A" F W A1 A0 o7 1| $irw w1 ¥ Weanadt a@ -t #1
AT G g | 17 FT 4 G99 98 AT ST | G F a9
1 afas Wi aard G § A ¥ ard-wfafwar @ wifa zm fraex
g | fo¥ ar3zaT F gy =T g9 g & fagia & s a3 49 9fe-
orEt Y TorAT  wa far f g afafEar 7 v sifas St fawen
=ifge | Aifas T A a0 st w1 wgrAfrw qrew fkw (Frisch) &
o =i a1q & sifest T 38 $9 g3 fFan
| qEl ¥ uF ga ¥ M Een ¥ ot ¥ ddw ax fw fagral @1 aga
feat & fasra &1 <@r a1 SAq ag faewd fawoar ot fF ward geamoe 7
Frr sifas St wwT ¥ 1 Qeed (Aston) 7 3@ O% fa= o frm v
(3faT g0 ¢¢) fF afs gu 3@ ST 71 fasfoq &3 a5 a1 o3 40
qforma g1 | 99 259 & 9 7 afcaaq a fafay a@ T &0 38
fafa warfaq wwEar #1 a5 F3 2 a1 SFET AT gvaw FX ] |



%Y
AMEQ gAY X (Artturi Ilmari virtanen)
(reeu~ )

"'t TE Y FETY WA IR NY-51 g Sifass & fo, fata an
( fodder ) #t 3w avg & @ & fou”

Saa-=afT 1 @1

MEL go favemd F1 o7 Fofaaay, (Faavs & gom a1 1 s
agdl ¥ fazafaameg 7 WEA F1 qeqg@q fF/ar | (T Nivo o 7@
(O. Aschan) #Y Gerar § sTaeT @ Suarfer & fog Nfaq g w17 far |
ZqF AYR arzw AfeT (pine rosin ) F qeq AW wArfew v Y
THAT T TTNFOT AT AT | ¢R¢R § TIMAF & & 1% ATIT 497
Tarafas gfaeror #1 qu 78 a9AT | o7 q9A AT, SEAT 1K
TS & grAreh ¥ Wifaw vd shaw-wamafas fafaay s sreagm fmam
q 9% 7 Fofama famafaares ¥ i@z ( docent ) Y 1d; 293¢
7 ferare ¥ SfFee g 0 ¥ Ta-WET 7 NeaT g T ; qgIa
23R W fazafaarea 7 ea= g1 17 |

FITAT ¢RR0 ¥ JFT faemaA 7 g TR & AT I 7 S THT g
& ST sreaaA fwan 1 fevadi & offes ot sxfelfer s a7 &
STEF & 2 FT 9 9279 g TR F1 AT 7 A §; T899 9q% NUFHErN
qeTE A FHY 1 AT € | 9 3q §U g AR A 3w fHeT #T 39T gre-
IO T FIE Qo FT faar smar & (f5wst pH=4 %8 T Y suq
FIAG ) A NA-TAATH ARE THAL A FHT GV AT & | T THTC FT
AFAT T T THR STAR AT ? 747 TTFT TAE SR TF 3 9T
qUE AT AT 7 RR¢-2RR A 57 717 faeqa adveront & Ay fawmn



AR oM faEEq, 2Ry 26y

a1 g1 fF g T10 grEEeIE wv ($9 Tasne ¥ qrg) frer g
I 93 WY AFAIFar F G | Afd SUH QAT 91 | Fqe Fofat )
1% Y TG S Tgar 4T, wfag faarfaa @ oY | ot 61 a8 v v

THE JEATq ST9A ATZEI FT START JATT 7 A0 T THARH
qay w1, faaaar safaaa ol 1 a5t F) afeaaig safeqd aggem-
TAF AT 7T 3F g6 aF Fd A | fazema 7 Qg a1yt
& QuarT F foq fam grargw waHt sfafFram i dgari #1 sawmdt
SETAT , SFHT oTAT QU & & {IAT ALY T § 1

QEFTT-ATT FTI T JUA°

“2_3Y4 H 7 G AT AT FTAR-SAAHY F AT F HGT 7 A
TR FT3F T@T #1 aueqr q fa=r fomam, @y afefeafa qan o fw omaw
FY GEB FT Q00 ST IS & fow Arq-g ( silage ) Fv awean w1 fagia
AT SFAZR AT H GA: AT FHTAT 98T |

77 NAT F fasgza 7 A ofaar § gfiAr-mai & a9 fafas
STYATTelt 3 ST 7 95> AeAAT FATAT | T AETALU TLE & ATA
9% Ag FATTaq ST 937 {6 FrO-1g 7 griqetdr 7% F1 ars /e 7 4pH
¥ 1Y a5 A9 ArAIFTr & UFT AT FHAT 4T |

“sEragieE 1 § ATA-TET F TAW F3F ag fewmn a1 fF ava @

qr% THAI-2399, NAT &7 gz (faquqar sifqar &1 a74r) &
gifaaTiE frvaAi-F1ar &5s 7 4pH § A T S THT F& UHT
ST @FAT AT, IT AT | 5 ST 7 SFTIEICH FART & ¥ aforms 9rq gq
¥ dgrifas sami ¥ faogs frea 4 wifs Soda ol gfasres
IFAT FT G AT T JHT AT JHT 47 |

‘U gAY AETAYE SATAEIi T qe ag A & Ar-1g 7 pH F A A
3-¥ GF AT FIF T AR GOY qh AT 907 a1 41 1| afe arit am o
SoEZ 977 7 59 FT @ f2a1 917 A afqs sl & 3= pH 3.4 Ffaar
ST &Y AT I Yy At R gy ey §; TS A1 e pH

1. qg@1 9a9 “Cattle Fodder and Human Nutrition *“ (Cambridge
1938) & &; ga<r Nature, vol. CLVIII (1946), 15 st4 &€ |



29% WA | Alae gem-fasar

FT AT FI{AF AT ¥ T GGT 91GT 8 | 5T T I QAT &) Sraw § v
G F AT THA BIA ATV 1 T § SR I T 1T ST & 1
gfg ag aga T A Y Y @Y #Y 73T FrraAr I 06 A 7@ qR
FH-F 79 7 I ¥ TR F @F ¥ AR FT 37 § | a9 78
femmar v fF o9 swtfus 23 w1 IR ¥ (e faan wom, @ sed pH &1
wra smfafad @ ‘

“fETaTe 7 To wTSe dto (AL V.) wHa &  adf aF ¥ faqq
saTagIis STan ¥ 34 fafa 1 gurd quian fafesa &9 & fag & it 21
T & ¥Y RS a% 39 IFR FT 9070 fgam a8 ff 93 & g6
F gifaeres g9 48 T

“gaTX TF TR & Y wFTE qer 8, famudar Argge AT st
AT & TS THAT AT & 9 TS &15 &, SaY gH S B I8
garfaa w7 qgar @ fr aefas afdeafaat @ O, Ao quFRr &
fou o RIS F FEiTF A &1 W ST R E; FAIFA I
fafgat & qar sy grar & 1 g AOfg & o 9@ Q) F sEfas
ARZIA F1 Afad STANT &} AT, FAE FTafad ArZEIo a1 AT
fagy & vt & sEfaT A< AEe @anl § 7w oW g | fEeg 9l
G FTE{AF AEIIA F A2 ¥ Y QU ¥ srga afad T g g 9
5 AT &1 9T wEged 1 oY, gerE ( alanine ) & gwm &
7T & ATHFIC |/ w1 afcaw fran or a1 &1 f6Ags gora &
fagmataiar ( decarboxylation ) & gra fearee ufae wifta Y
ATZLE TFT NUFTRT NS F (AT FT 72 7 uF fafra sae arard
FATt Y § | gFfa @1 3o afdeafaat @ € oF afaadt « v snar
ST gFar 217

fagia T saagIe 9T qwIg

feee & fog, sigl avg % w16 o= g &, fawema 7 39
fafa &1 faguaar fawmm fFar ar 1 @ w1 7 sl 1 ag@ar
frafaa sEellaeer § a9 & §9 A1 A A3 F TF TOF TR g2 AR F
& IAAT AT THAT § | IS Fleq & J% fFam 5@ 591 %Y 9f -
AT & GO €Y WA | faega gawi & o feawn |1 997 € 5 ave



AMEN goard fawarE, ’vy Qe

¥ FETT AT F AT B FGAT FE AT TFT T I A AHRAT A1 AT
ST gFar g 1 @ fafa 71 agr fazqa swawT gam 2

3= qYel § ATFEISH NUFHER 9T faema 7 aY ag-ama foar &
Y T g & v vgwl v wrg-Aufasli’ § werfaq (i wfawwettas
g & | BT A Y T FT ST THI &1 A19ar ¢F 919 &1 afg
AT T & | et ¥ agT A 9 7 gI-Ew & o sg-ufaat
T ST §; 39 S99 sfaw AFeTta #r sufeafa gfaa gt &
FTET g2 sreufas & R 1 & famafraar &t gar faect &1 swaar
grretian AT 7 afgarenfas sufeaq gt Ear < g gt &; S«
Jug ATEEI RIOFT qATT g1 AT T g |

A &Y Q7 99 § ST a1 FY A F1 fPAT FR gFA & | THA
¥ F9 Az fAgt 7 anfaq @ St &\ Fafas agew At &
HERT g, AT @ a4 37 CHAT Awat a1 fam g, ooy F 16 11
graT =gy, It SEFT e f9A g9 FIWM |

1. Root nodules

R



E¥T

g Fto GHAT (James B. Sumner)
((gcece- )

“‘grargn Fonfam g s awa §——g iR & fog
(2R¥% #T gTFR &1 grRae A1gtg (John Horward Northrop)
U5 37 Afey ©@+#r Wendell Meredith Stanley—

F gra fagraar ar; s faw, 9o ¢ o)

Sraw-afT a7 sI%@n

ST AT GAAT FT SFH @wed, AGlo (AITH¥ET) F AT 4T |
@ |/ gy & Wfa §x wwma 7 N, g ow faaai 7 sowr a7
A SAAC AT | ATIT TEE FIOT A Q0€—9%%0 TF U7 | AYF qfX-
IR T &% fa97 Y 0F G307 qmaq N3 fa7i a5 #7149 foar | feegs
TuT T THATET 9811 & 18 AT ZES I AT ; 3T qTT 31T AT KIS
( Otto Folin ) #Y §&1ar A sfiya #6@ § a1 | 33 Y¥ | (9 F4-
A § STHEX 1 1T | 415 &Y faa a1g 99 #1970 ¥ 0F A9d e q
a5 A fHAT | ] TF F& T SF-TWET F NHaAT W 1 L’
# 17 g7 i 75X Afeqd (Hans von Euler Chelpin—=3o go82y4)
T Tqga (Svedberg) & aTa 797 F@TFT TAIFAT F a0y F foy
TIFZIH A 7 |

qRERTLAT 1T HT JUA"
“q&f siF w3 (Jack bean) srararw w1 § gfedw & I I
a3t A AA 3% TATIH F) E & q 9% AR IFt qqrafasd =aw

1. Lex Prix Nobel en 1946 & e fza |



W dlo GRAT, L]¥% QR

FT TG T FT THT FTH1S FTO7 751 fg@re ggr | Fo12 g9 (Claude
Bernard) & a1 ar & sfqais srgat 9o qgd F w97 9T & qHoar
AT STEHAT fT & 1 faegdex &1 ag guiv a1 fr ST 59 T-
TH FY IOF A # fOUEH (saccharase) FIFAT | AW I @A
a1 f& #7 afeqs (urcase) ®V FAT

“FF 9390 & oa 7 AT B 7AF FIAT A AT, FiH 79F
723 & faous fafuat § saxq ar)

“qg& #F i B WS F AT FT A @ FIA {ebreaar s
fFam | @ o/ R @ (viscous) g F R FAGY FHRT BTAAT
q3q F57 a7 | Froare ¥ N T T I A qfew T R |
A4 g5 7dT = {5 @ifed (Folin) 7 fazdas FMf & fog 3o sfaa
THRIES T A FT A AT TR o7 o1 a1 AfAT F &A@ FAifa
T foFaT AT | A 7 ot R 30 wftwa Gowige & A A & fafy
# FTH oW &, F9\f% 78 faors afuswan afaT F1 fagad a1 a1 oar
a1, g o NN FY FTEN ATAT T ALY 1o qUaAm 47 | 3 59 faomas
F AR & FTH! TEHTT & JQT AT | TIHRIESE A TS ATSAAT & BT
AT & W1 3T FH1 ATfod TaT FAA-FEI 9T @ AW 4 | 30 Afaqwa
ToAIES FT 9% CF a9 a8 o7 5 7fas X 59 faomas a1 fid
srafFaTa fFar ST @ o | qafy fas Qe 9% @R ¥ 59 -
zq § sraigar Agi grar v |

ST T FEY HITT & TSH ST I B 47T qra 9 @1 ST AT,
A AT I F | T AFAYT F A1 T AF@T AT AT N FHEb 1A
Frarafed A (Concanavalin ), FTaqafed B 6K o7 SR ER 7 |
2 HT AT TATRTST § a% &1 fend ag) off, s g7 g3 fagar
¥ QT AT TE A 7@ 2T F AR ST wraw F fow adar FW Ry 9

‘g & fET AT 3o gfamd TSRIES F T 9T THIEH FT TTRT
firat AT ag 2t F 3q faemms ¥ gfesr #r fafa § #g emv gar 8
T ALY | TR AT 328 To o @ TR FT Looo Ho o TF
a1 firan T afas &1 a 399 farer | & T9ag &9 THOA F
& AT T FTAT @, T & Amaaq § 717 ]Y, TFAT Gohigs § 30



9¢o TAIET | Ala® REwT-fastar

wiqaa Qomige @ WY 9&7 a1 911 99 T ¥ frerd o w47 v 7 gH-
M F GIX FT T WX IF 99 0 @M | ga) fa7 yra: 1@ 49 sfaa a1
gt fFaT | 39 aaT A faege agl 91; 39 IER 98 IoRe-
sy R & frw ar ) qanfy, 59 49 393 oF 43 B gewed! A a@r ar
TR Y12-B12 Fo1q fe@rs 93 | AT ATHIR TQT AT {5 47 98> TTF1
F 7L @T AT | AT FT Foml w1 ALy fwar ok Far fF 3 e
&Y 9% F 9% 90 9 | a9 79 51 faeaa &1 qde frar ogaw fém
ot 3= TEFY AfaT afaar FTHEY I=T AT | qF AT AT AT ¥ B 9T
M, ‘47 TIEH F1 9T 98> Fartad w1 foar g

LG Eﬁ'é A17i9 (John Horward Northrop)

(geag-)
g3 ATy T (Wendell Meredith Stanley)
(2go¥-- )

‘g7 T § graTgHl W) qmERE e A & feg)”
(2R¥% & GREFIX Fv7 dro AT F g1 fzar war ar; N8 faQ)

shrga-afe 1 sq3@r
IR L]

ST gT4$ ATeiT F71 e A4, 7TATF § Q<R A GAT AT | ofmaa
fgar siforaresly § AR Amed) wrEr FacafaarasT | g@M S
famafaarea & 949y & dru=o Yo Surfa Ira A1 1 23920 T 2R4%
q% 1T g FEET qFEtAF FarEt § gafaa @ | 57 =9 9T ‘ga-
AN & (Hvaa-9%0 T4 IgH JAT F1 sfasH FHAr |7 AT 4] A
faae & UFweR ERIE ¥ 959 § |



aryfa aqr @, R¥% 2e?

X

ey

Fe Aifeq €aar o1 wvw feafe®, g0 F gom ar1 9332 7
gt fagafaarem & oma eas gu AR grzafa A9 & o Afta
7 #@ 9T F F @ | 1332 ¥ AT TFHeR SREETE A1 Saa
Fgdafaa d | g IRAE F AT F AT TASCAT AT F IR
9 #19 fFar =T Suy R qa= F37 w7 gae O

qIERTT-ITT FTT FT qU*
AT

‘AT F wrEwAiA 31w A grrzw wafag AR E 1 ks
7 33wl (Pekelharing) 7 uF @t 1 srmavag-Tq ( gastric juice )
& g fHar &R 997 9d Iftaq A oEE gHAr | T NE
I FATMAA T F TH | FAT: ATTH TATZT A EIT FY TZATT FT w0
HT7 TEY THATTAT | /T Q%0 H 37 FAWN &1 Qg1 feveg 99 G797 3T
X FfaF F1T TGN FT GFT |

“gRAT & qf oAl § AH Tedred faer i 47 Afea gawar 71 foe
T EF F I AT | ¢R30 § A I Ifeqa F o Fag-Nem
F199% Far | 4 T afeqT ST agdy €7 | 97 § 79 aF 9= A
TAAMEH UF A% q@atadl #1 A0 gawmret § 99% fwan o a9 2
fzfeam sfi sa% qaad! fefeadism, ot feftam &1 Ta arer aeaeT-
gz &, 1T 39 9314 &1 feftqm & g uF aifrs sesEzfades, §
srrAifzftas & @ &7 F wfazT (Kunitz) i R 995 FF
Fatfaa far mar | Ffazs AT AFEMes (Mc Donald) 7 wzagait-
TF AR YEEFTEAT F 9aF A Foraa fFam | graa (Anson) F
FrATF-AAET Fr Farfaq fFar @i feae (Herriott) 7 dftawsm
1 7A% A Foriaa BFar | T TAT FTR! 5057 9 R 77 TR TR
Iz g3 O A W ggAfra & faar--gfae, draw, fawss

1. Lex Prix Nobel en 1946 @ a1qfxa |



R WEA | Aae geee-fasar

(Desreux) #w2es, gie, FWT, (Krueger) aeaz (Butler) iz
fasraar s10 Hfew, faTd T AT TF WHcITRS 93Tl F 1 qHET A
faweror afaar d—ag & awe TE 1 awar 47 |

“ZT I * HoEaeT g8 SaTfad S agar & i a9 oramza s a0
FFAFT AW NN E | Faw J8) a=y 5 Jai fvg 73 o Ferfaq
T g, 59 fased & fou qate Al & 1| asqa:, g0 Swil 7 a7 garf
FY LGAT F1 AT F37 7 AT w77 fafyr § sa atw & NEw A
ITFY giFqar @ qF9 Tfya w3 7 Fr67 a7 faarar g

‘g7 aftomt 97 979 F F @@ G F I gt fafhdi w1 ao
Fo {1 47 37 afFy MY # gax 97 Forfaq 37 7 oo frar
¥ ux gEr FrE o fafy o wdY g€ ¥ wramEw 1 qaw Forfad
FTaF; faeg T wrorow fagia o fear 9 98 suawh fag g d | @
qE, qETATH FTH TSI ATATFT ITA1T_FFar war foad a7 faoma & s
9 ATEATF 31 93T A7 &Y qF | 97 TRATSAL & qAHFT | AT HA-
FHAT AT grat oft SAFT H10r A g7 7 73 & 5 w17 atfcy o oy
g faran Smar a1 | gaR, SEf w1 T gwa Fiar 9r, U § A FY T,
Faifew AT-2T9 & JLFYS 7 orAeT 59 fafy grr staeaqw Frr o= Ay
F 9T AT & | AT IFSRITT T FQT T L GIST FH AT TR FTHI
% § HIOA & T 9 797 Ifeaq qa1e FY S F FHI FH & 7 G1aT
grar ar 4 fazarg & fF a9ra a9 98 & Targw Foriad gy T grar |

‘G, TATSE ARG §iF SIE st & far mw; o gawy
Sufeafs # a-san-fasaqal @7 svar NEW FH FfaF et /I &
SITELOAT FEIFAE 77 F 79 pH 31T o° Fo AT 9T ftam 3
sfaara wfafen & &1 & faafea v & | o Goaa Avfaay qewe &
faoam & o° Fo ax (ST qay =Ly Tt FL afcfeafa §)ag & ¢ wfa-
@ wfafew gar &1

“¢.0 pH 31X 30° o X feftwm & o sfta afemaar sfafe wedt
Tt | g sfafwar srrener §, #4i% ag fz-smora (bimolecular )
g AT 3@ T 9 o faomm @iz famaat £t sie sifas e v €17



AT qqr &Y, ¥ 2¢3
T

“9¢%¢ ¥ arzsfE  (Beijerinck) & w14 ¥ @ra avaro TRt
F AAFTETA AW FY IFT T F 9979 ey gu AR P
gAvETEEt 7 dvq adt § afaw qug aF § ywqw wwws @ | qafy
aafs AT o (Allard) 7 wgeayer w13 fFar ar qarfe 9’30 F
¢3¢ a% far gorm faaaw (Vinson) T 82 (Petre) #T w14 @
afaF Ageaqer & | waq fy@ern i aracg-afeaar #1 faar #1% arfa
9ZA1T JATE F AIGF (mosaic) FATH § FE IHT F TIAAF Ioe-
%X 567 9T @FT 9 | JA0T 9 QRIRA qAET TTHFTH ATTHT gaIT
FIATAT FY AEF(AF THA QUEAT EEaAAy ofF | T 9_¥E F 3HE fau
THET &1 Algs gEFR a1 3 1 7z a8 am ar f& T awafas § ar
FIARIEFT, AT FFEET, A1 AT 1 NET AT Fir-gaer e |
F&T: A3 A195q% 41 {5 o g ol g snd, fma sasy arcafas gzfa
F1 fafzaa sra gt | e & waw 3 fou armamE & M9F qEE A
AT AT, FACF 59 TS ATTIRT STA F | FTH! AAT & TG STHT A0
DT TS ATAC gFF A A AT AATIRT €T § ST A7 9T 39
TMATT FT [IAT FT 94 GIBAT, JTSAAT AT T7 grdar § fwar ar
AT AT |

“IEFTH F HIFF FAT T CF a4 J Y sfaw wagear F qeqmT F
®FEIET, T AT gAT % T wagsat @ v srafwasrd amar o, F
FIAMIATAT ATFGFTLE F; NI F AAGTF oA I AT FT
QIZT FTA 91 TqEA WY T 7 AqfF7 I9129 9 1| 98 fAswd fagrar
a7 f graRer &9 ¥ afomm 28 95 & &, f=8 719 gar fF ama
AT &1 37 qeqqq ¥ wocqeq 97 frarei 7 fafeaa v & warg fFa
1A & 778 NEVAT F1 qiEor A FF g aF | faqaw A gra
geaifaq arats & Aias a0 F fog @ra gfgez 1 fafa @ @7 gea
Hifgat w1 qAtTT IFR T FF (T FEITA-A147 &7 Gz F17 FFar
wqr | 34 faig & 30w § <ndv, wifas w1 § 75, faeqq qe7 gU;

1. Les Prix Nobel en 1238 & a1qfZa |



{41 WRA | As gRsr-fadar

TR araE v afFaaT 9% A ear S Sat €1 a1 o afas o
AT F1 78 T o wr w5 ama w1 aEw SR g aafaada
(isoelectric) srerau iR srifaw Gewe & Faw fAaTe H Avemr &
frar s gaar 2

“gfta § sefram gewe & faeam Y qafeg qoar NN frem
ST & X ITHT g &1 a7 AT & o9 aF faoud § aee-y agr
IAT | THD TN, Lo Niqaa wizwe tfafew swe @ ag qIFT -
fram gewe fremar st &, oi9 aF gregis smae atgor 4 pH o T &
S | T IHR S 7 N Foriad g i

“ag FET wTaas € % 3O aww a% 9 igems @ & i denfaa
914 JEATE, FT HIGH qECE & qTAGH | AHT FTWO0 Feaqdm § GO
forame 4, foma s am Shfaa ooy | s THT F TaR & 9L
1 T fr Forfaq axrd T BT ANE G € a1 96 | 9 91
FT AAE-TFAAT qS Q1T FT AYAT Yoo TA Y | FAS Lo~ AW
93T IFT TAHT § fHo Fo {goga Nardr doT1 gwar

“=qraaT (viscosity) T Fe@A  (sedimentation) F fagier &
1 afxorw ST gu Swd ag fasad fader fr aram & Ai9F a@ky &
FU BT FI WA G & | SAHT TH S R M p HI SAHT IS
AT Yoo mp FAT §; IAHT AUHTT FHA ¥ FUF EAl ¢ |

“qraTE & HINE I T TR U9F TF 93T AgeaqVl HH IF §
foF o faR oF Q@Y A [T FTHE T & | a bt F foqg g
T ATTAT T AT §, FA(F T3 F &1 WWT § 2 AWT AT AT
gfswaar &1 4 g s 17

fagra s} s7agmR 9T Iq1T

“urargH” TeR F aTedtas od § (AT 7 | 4E AT ARE HF-
Wil (sprouts) ¥ RN 7 T | 7 FTAfw qITa! HF a1 ATATHT
gz sfafHar & &, AT W F7 76T F TSHIES | qfEaT §gar g |
faeader 7 fogia CraTew-fasi & WTATCHe AT9AT & ST A 7 FTH!
FT fFar, TeaTsHT 1 W-HeF qWA F1 w16 a0 R 1 e ana-



arefia aar @+, 9R¥E 2Ly

fax saTor #1 waiw g I AT g qardf @ wifa 99% 7 fog
w1 varfts fafa of qanfrs fegia & fou ag wem fasw 9
AT FT 98 WEAAT FIT AT UF THE G QT F UF AU |
Hifea & a1 ag afFgar <rxsat F 1 Ay wifq gF srora oA

FATIT THSATIIF (AT ST THT | ITTEIOGAT, AT F TIY AALE
F I, TATEX & A7 @< @@ (bushy stunt virus) & @ra S
JraTh ¥ WIAE araRd H7 Aifa o3 a9 §, 9 geeegar F fafwe swry
F ara foad g FU MOFR QI § | 37 ara@) &1 Fwmtor gy s
§ g7 &, STET o N 7 Y § | g T F qT TS 9w
afgdga W feg 1 a7 § foma a2 i 3 gty ok Aad wo1 999
IrT @A § | FHiAesIgrzs &1 afafswar & sy AT 7 9 ofadw @
g, 9 SaEw) afFaar ax WY T 93 §; 99 @ qaEias =@ o
Fa1 Y ST & v afwaar Ff 6T F o Sy &

T FFAUNT § SA9-39ET 3 Aud F gfeemior § 93 Ageaqer -
SO FT OF AT TATK GAT | qATFT STo TE7HY FIRT A4S GIEHTT AT
FIX T 57 T ATO0 F T F T FET TAT, “FTIT-IT FTAAT AT 0
FET: FATAT FAATEAT T § AT I TZT FB FA B AT § 1 TATEH-
g F fog Wt 9y w1 ST GFar &1 -amitra ¥ fou v 9k ar-
afas @A go aan enfaa s fog aa § 1 weargaY alx arra & fog
T wa oY gfeemaT adl gu &, foeg v # arderr oy awear #7189
afas faama & Q=T &1 FFar 2



L&¥Y

vad @@ ( Robert Robinson )
((gees= )

“sir-Temafte gfeenio & 93 wgeaqu 9 Feafa-qanl, faseaan
goaaTEgsl, wrmy & feg)”

Sag-afex &7 'aRar

TAE TG FT 70 XS 7 gAT IT; TG ATTTHIEES & I1F TAATAL,
govE § g 1 agf aud faar et F 99 9 @y w70 a°
IRl TF a1 € snfacga @A 9 FAR F | 917 ¢ Qo § HA-
e fazafaaren § @I 17 1 R4 ¥ 9’9 IF oy fagdr
fazafaarem, swefoar 7 sEftw WHET F NHEIX | | 6T I
q3 A9 % fazafqaraat § HaT @1 §_3R ¥ 919 EawiE famafaarey
F JITIOAT FIOW § 7 |

. Tfswa #1 &y qg> aaeafa <meeai 1 vamfas @ar g ;) 9|
H 7g TodoTss! aF faeqa g1 Tl | o9, IE1, FFST FIAT IS F A1,
AN srgar T T 98 Sfew gqrd § AN F genaafT Fge g | I
THT FT FFfaf aga {71 § T & 19 7 Sry Iy o | 98 afaeaq
z% faw &0 § f9 w@a 9 1 9 r-amfaat 9% s A S gl g,
¥ g——afafoq iz Sraefsafes | afama 7 faar #v doqr &
TET T FIA FT FAC@ 56371 | 39 AR F qeoaw 37 o fafy aa
F; TAFT TF ST QSINT & S ¥ UF S&Af0rF AT F FARC L |
G UF ToaoTes ¢ 9asT sius & g9 gar §; Sergradn, sia
St & 9ES gaS) F1 AT FHT A | ATTT AR FT {1077 AT /-
RIS} FT Sq@eqTe] F1 S\F § FAH 7 FHT wgeaqer 77 fomr | qry



@ ufara, ¥ 929

(poppies) F At F Ta qT Y, fraq qaEda AT AFEA Wy ower S,
ATYT FTHT 14 {677 | AR F1ET F GH F@SC A F a2 g1 AV &
AT g # TAN-a951 ¥ {gem-geq (orientation ) F fraizor Fzat
qgar g |

=9 7 997 TF9 T 57, ‘I TS WY 77 fFa1 § 3997 7geq 399
aaifas &7 a% & @ifaa §; 9zl & anfas srarar sha-vamafas ageat
T eqgd it Agl fawar mar g1

qREFTT-HCT FTA FT 09"

“giafea T Qaerfsafen w1 oqeqaa onil Fega: qaT TEN gaIT
2 W O GFT F § OF qraTeer e gasmr g | afafed F g
T H1S AITH AT AL €; 3THT NF-TaEfas wgea € & queaw
21 farg qg WY goF SO FT TATH FET ALY, FA(F gH AL
A17w fF 33 fra ga1< fFar s | o g@= g wfoa w1 gqw ifa
¥ &, I YF F1EfAF WA FT G99 SOF-|EFA § & | Q91 q@qrei
7 I STat 9T cum 57 faar sifq wfeq quaani & g@ s aqg
AT T *1 gtz faagas T &1

“gfafed & sragw & &1 T fau 491 oF @, wadfes saus
TR0 ¥ 98 geaTafaren T ae 7 genarafaa (N9 Afayg) &1
HTUW AT | gAR B-3 : ¥ SEAAEEARS NfeNfTF swE F 9
F atoar ¥ g g1 F s e () & g9 § 9q&adw & g0
FT AT AT AT |

“F Qe 9T aRTEl ¥ qvel H GSAr § 9g9W AT g6 q1S
FFAAT F AT 9 ITH TAHSF Ud S9-q{qF Ga91 S queq
FY ST AT AT | ATIFA | THT T GO F7 AT § Seaqnfaa
gfeas & faear & (2R2%0) | ag FTHY srveatfaa o+ a1 5 arsg fezg
#aefrag & FANAT (congeners in Hydrastis canadensis) grgeda
AT FEOT 7 Q0 &9 & Prw Farfaae ag € | adeEQe (o
Perkin 31T ¥ Ray {234 FT19) g1 @O F1 99 T8T H2o00 goT

1. Les Prix Nobel en 1947 & smfza |



1¢¢ WA § Aqs JLEwr-fasan

@t werfaa afeada 3 fag gam | So gHo @E (J. M. Gulland)
F T Q]II-RY | AR 1T I grafeaa Al A =@ 31 f5 &
ggord 7 W 7 & faur sraoE 9

“fega AR 79T & WET & fawrg 7 I owa< agEar faer g,
gH®! JeAIfrar & gfeewhior & deq 7 9% FET AT qHAT AL ITFY AST
FAMET FMET 1 387 © qF g R §; Fefaw w@rmal ¥ fog g@wr
AN FIT VIF § AN I (9Q a7 9987 @@ F7T 419 § | fawdrgor
(degradation ) ¥ sremaw & for wiaey & s aai a ag Sugsa qredy
FETH WA | qarfa AT fazara § fF g ar =y 7 gOar @A A
TREAT AT ®7 & o g1 T4 § | Tga el ah g (xxv ) oSt
feard asr, feg j¥y A fadm  (Prelog) ok fraewme (Szpil-
fogel) 7 ag wmad ¥ forg ses F1ewr fad i 43 ‘9’ & & q2eq 17 =lET |
gdl faarr 7 & oft wam s &1 fasifgada ¥ S fp-gus A fafa s
T{EdT F AT F TTF AT 8, AT 7 3 AT €T F S -

e o
N C;eH4—("J——(l3H——N

Al B E N—-CH CH. éHg
N N\ o | | |
F /CH (IZO (IiH——CH———("lJ

O0—CH;, CH;—CH—OCH:—CH

(XXV) (XXVT)
o R | 3 sieTEat 58 YETC gS Ay w1 freifega § > N—

8 /
o
CH=C< iar g, foas snafisor § g@aEs m> N — CHO

/ - -
CO F7ar g | A FTZ NA-ZEIHIAZSH TS J1QAT & AT AT
AN

B o
Y & >N-—-C—CHO, HBr a ST 21 (<o To AT & 1
|



e Tfaaa, 1% 2¢R

PY=¥E) | FTAUET & AT T faa-fand & g & @ge §
fegafa (xxv) & (Experientia 1946) 3T gaat gaa afafaa T
CAER-GRU e AN I CA N

fagrea AT swagIT X 9w

stfew s fae qarl, S8 CoFaTzel F FTOTT FT ATT g TTHt
Fr qAT ¥ grar &; Far<y 7y fafy wamfi w9 & gere A ifzw
g At faes S T a9 & AT a9 g9 g7 afes s @ and
qFY §, TE gO9 B qAQT & | T THTC F A7 7 399 fafwg
TR qF &) W00 74 war; 9F 921 #1 SqurAl T aEgA
a3 & gafaa 3 faar amar 21 3@ 9w, gww #1 oy 0w -
FOTES FT THAT A Aq(ee § TO A @r-araa stufadi & gam A FfoT
fafudi 7 qwea fae a6 | axwEE UfamaAfe gz & fwaa s
F ¥ g9@ W foar |

arEfas CeFeTEel ¥ A9 & 99 ga19 ¥ foq fafze st 1 qqE@T
AT GAT AT 3 THTL AL qZ14] F¥ A7 ¥ Afaqqaq wliaea-
aroft & 97 gy 1 gz fow fafaay &1 fawra e mar 9r, 598 97 gt
F FAN FT AR G &1 4T |



28%¥¢

amW fesfaay (Arne Tiselius)
(2803~ )

“gomrmfa  (clectrophoresis) siiT stferimor-fasSaw av mw-
wr & forg, Farstaraan dfew sl iy wifees g aiatelt srrfarenl & fog”

Staa-afer 1 saEn

a1 faogen Fef foafeug &1 sva wewgm @ gam a1 1 o
TMIAIT F /S 7 A9 | A FT AYAT 197 I9qS § {47 | I8}
ATTF ATAT AT F NRATF 1 9’34 F %X &@gaw (Svedberg) F
gfgeds w1 ST F gurfy & fou smudy ffgw 930 & wyarfaa
g% | a9 oA “NEAT F gva BRfaw ¥ ereqaq | afqaive @y Ay
fafa” az #1a far a1 1 fagda = & g3 & gfeq qqrat & faeama
#1 ¥R mfaE Fer & 1 98 2 Il 9T i gar &, 53 fasaa &t
FIZW, AT FT &7 AR AFR, faadia sz () 1 aformm o 9
Areay fad 907 9% ¥ § | NEAT F FFT TF GAL) AU F A=qIT F
fow 3q facarm # fafa &1 790 F@ F FT60 7779 57 91 9% T
g affealaat gd et sHER-gorre, foad sorsi 1 aifq &7 9ar ¥
¥, T FIT ATIF 91 | 39 qfq 7 d@ar “afqzfe @ar’ «1 =57
FET B

T &1 Uy 917 F NS faq T fegfegq 7 A9 gEa &
g (citation) # afora gax faag——srfaaioor——aT sFawor TR
foFaT | s oA w14 fraea 7 2R3¥-3Y F S W@ 2R3 F IS
BEF 9T AA T A 7 AT F] (AT F & (T TOFGIHRAGE FY
fafa &1 yavw faar | Sed & W@EE @ SFdT WA F 29979 F &g



wA feafomsm, 1]¥e ’¢

T fou Seat F o 79 95 A gy T $ ggF & fou o Far
FEEgE Y FT W

fesifeag agieg dafve AT &Y aren<or gueani § sy oy @
&1 Y F yrafas fammt ) At & fou a4t eeq Y udm wefas
F AT A § ATl @R E |

| GREFIIITT F1T FT JUT°

“gamifaa fafa # g9y afus senfar sar o S ==
fafeeear & &1 qa7<or & QL gug aF  gaw faoaq 7 w@ar g s
ST AT At o feaT @t §; 5@ g9 9ES fagdwor (dena-
turation ) SfiT 3rq sgwe (irreversible) afeadat #1, St srasraw
9T QA THAT F FIL ZT9T AAT Y THTE IIq 8, @ay Sar @av
& | SEYT AU AAAT LA ITFSTHF (recrystallization )
ETU TarFa TRAT, TTEAT AR gaX qaraf #1 goageries fafa &
SGATT TTAT AT | T Fa1iaq 30 w107 Zrav g o g7 qaraf § sigsqqor
F g A 91T F AT AT FHAT AT & | fASAT F A s@AAl ®
qqF WA HT FIH GEITEAT T & 2 AfF svanierfam #t fafu 7
qaaRT Afaiter (mobility) & sfaz o= faiz g &, s zEE
F1E qged qG) ( yfeat AN A A g A1 A% 1 s fafuay & (Gada
zq fafa & qqaw<or s QT =TT STAT T A

“garfa, fafa #r gt awoar @ Fo g o g AT FAF ITIE
1feq | fawaw & oF gaR ¥ T&9qF W@T a0 AUSAT AT F0 F1 &Y
soFwfag #1 fafs & gax fFar o1 awar &1 afe o79 o 9@
HAE AAT A I T & AT SAFT TAFHIT ITA1 &Y g1 FFar § foraar
S W1 F1 fauea g AT EY | UF QAT HFAT, T FITB 9T F T
FuiT o agat gy, fafuw afcfeafaat & (v sfafwar 7 #37 a< srar
#aw pH & aftad ¥) faogs a3 a7 asar § | a7 {1 RFRwREy
(5% afgdedings) qivr % adew fawgs gEg) gfedio § aga

1. Lex Prix Nobel en 1948 & s1fxa |



2’ WEA A Aqe qrEw-fasar

ageayu & | foaa N3 § sfafwr ot st §, sad gg o frowd freem
aifen 5 Q& &5, St urea a4 17 §, F3faq 9@ qaratd o« sufeqa
R €, walq 9 27 N 9 F714 F7Q & a1 ¥ ANfad Toi 7§ g 9969
g1 3z U7 3 & fou warfaq shaqard (vitalist) T s @
2 f5 ot womes & gfenu ¥ srEar @ (SeRIaan, SN
7 ofae) ag FIFaq sha-arex & iy siraaman g | @rr-
Fraaraqur shaq-wamam | sia-ares waret § wweat & fagred aae
& @Y 8, feg ota ag wra: fradg & fe wiaca § She gt 7 Sufeaa
57 fafarse @gat ax WY w1 sare fear snawm | ow gER & wafaa sfa-
Pareli A sg@at & & SNaa-w57 393 § N2 fafase w1af w1 37 gaami
Fruat afaf=wamit w1 qformg gagmr =g |

“2%%0 F {7 MNAT X IF 2T FT 77 2T FT DAL ¥ Fagd-
OT FT F S e a1 g fafa A sy awenar i} A
fafaeeqr & FTT0 R AOAET 9301 ¢R0% I AR AT T @
(Tswett) g1 g 73 sraawi & wwfas qarat v g7 fafarsear 71
T &Y THTAT | T2TT AR 36 71 22 @t &Y g¥Rrerfas & o
faqe wfsarzal (& € & smars) ar ot ga% w0 o g fafa
[T FIAT ATTAF 97, {77 3797 qa9mTw a7 & a7 |

“JTET T §F FIFSATR Y 77 Falagy 7 wifs 3 s fafors warat
¥ fasau s guardt fag gd €1 gn ST swa ¥ foq iy anal,
JeqrEe, AR AR q T st anfe F @ s AW fRa

‘g7 foAl F afomears frator % fog ag samaas & f aar-
gwq fam @igor &1 Sgawr fear s dzqar, Foaq (Claesson)
aft g § § uF a7 sfgseo-fasdwo-safagcr awdt (interfero-
meter) FN IAM § TS T | I GIFT ATTH AT G0 5 92
FF FY JUAT A 9 AT AfaF §IE T 3@ AT ¥ FOET WERY
TEREfAYE & ageraadl U7 AIReIST ¥ gafua garat @1 qu
T A AHS gU G | 2y qg e & fFz@ &7 & fman-fasan
F1 fave wlasy 7 & aer wgea & s 1



A+ fenfeqw, 13¥¢ 2’3

fagrea N} sqag I 71T

feafoaa g ok Sa% Se&dtegqe # faw fafaal &1 fasm gom §,
IAY I 9314 FT aIAFT F Fawr fear o gwar g, e vamafas
=T M- Y fafww @1 98 99 "5 A @  wifE 37 DDA
fafwaar ar> afrsl &1 i miforay 9T g9 STHr e g awar 21
g7 fafaal 1 faare #@ & fou @mTs 1 seor Wifasw &k a7-
TS FAT 93T |

T TFIT F ITq [AFHI THIA F F9T gRT a3 {qA Y o
[ &1 5 Gfed qxrd gAET AE ST, A gdEmRfaw & faa F 5%
Afei-ar faars 3dT € | 39 =R ag 7= fazvws o= v wifs = §
FHAT § | AS { A BIGAT F TATSA § Y& NEAT & IR & T
qar &Y fFaT a7 | g9 TSl Ay ey swnfirar s fafase ek
T I ST T F GEAAT FIA AT 1191 FY 795 fHar S qevar
2| T T A IHFIBIAGT F 7 LY TATS foar S wwar

srfeieer & qaFw<r gafaE &, #itF 59 fafa 7 53 swmaroes
e F1 fqoTaT T AT & 1T T TH THR — 737, Forr o arfergraor
frar s, 3 faemas fom aarat #1 sreg fFar s @) fox saa gas
fovam x| 53 fafy & wftese W1 @ ag-s@adr w=raf # safeafa
qgHE a1 < g% & | aafy 5w fafy H qrawomar s 7
fafy £ @ar € St 2, arfy @t FA A agrat & arg o fear
ST GFAT §; I8 3AY ¥ N 9319 79% 67 51 F9ha |

Hammer F1 fafa =71 faqy 0 & g9 sow aeT ST d—
facm-war A &1 qaFwr | 7% vaEias Twed I ow- R
&, T-faes # g7 q<&t 7 Ageaqw W fear &

R



Re¥e
fafemw mifraa e (William Francis Giauque)

(gegx— )

"TraTafre Fe-nfaEt & i § stk w1a & fog, Tttt afy e @
9T qITt & e & reuan & few

sitaa-=afox & saEr

fafoaw ey &1 970 farrr so-yamq, sieef@y & gam ar)
ATYF ETE T H TA1 &1 a9 T AT savraret § faard | g9 aw
AR SSImfT faafaarea § @m@w &7 ssqaq fwar 1 agt frees
a0 #fag (Gilbert N. Lewis)  SITIaT SAT FEHT-TIAHT F1 TREATH
AR FrRTATEH BY A AT foFar | ST I 917 F 2 IT 9891q
(23R 3 fafarse arq a< qar= F¥ sriafr FT FY GuaT FT AEqTA
foram | g@@ grT oY 37 &HaAr X q9a & gwE (e amamerat
TRTYY FgT ST @) FT AT T GF | A9F 91 I FT TOUARA FT
ST Qe gaAT | (R3R § WIS 7 dOrpiaar § AR S g
(de Haas) 7 grds & Qa7 q1T N1 fHam, S 977 1 § 39 oy foady
FH 9T |

TR AR FeAT-afaat ¥ gfeemion & goa & T qaH OF gER Y
wafaa T & 3K 9FH ¥ fardY T FT ST FIF AL TUEH 9T AT
STST ST GHAT &, AAST STHT THAT T THAT § | ST & AT TFashea
FoaT § SeT, 9 &Y enfaasm ¥ qorwaaa amaal ¥ ag frswy fawret
fr Sa aTR aTaATrEl & defa ow-ay Al € aFdt | qrw wiwsrari
FX foF Wbt 1T & s s & QAT & AT AR k.00 & -
faR Q0 TF 2¢ AT T qEATIET Y Y Sufeaa wram aifgq | (/¢ |
Y it wAfaeEmf e & S fag gf



fafoan wifee e, 0¥ "R’y

FAmIar famafaaren & WA F NHTTIT TTAT RIWATF
TT ¥ AT T FAT FT A A fre ama A M Frava fasms@ ®
g1 gE} wgraE ¥ AW 7 ood qErfas F14 F1 ga-nfraem F ST
T | ITANT gt fraa 99 qwa Y sraAwan 4v |

TREFTT FT FT JA°

“Sq TR T gragET § fraior T sar & gaF arg-art
ST srveaTia Wifas qoraat w71 fasFT ar g 1 20 @ € THIAT
S AMFAIT F FHEATART FT ATTISHTT FHT THTT F7T 47T |

“gT#2T T 0 THo S7@e ( H. L. Johnston ) & vy stifsasr at fam
T FEH-ET9AT FT AATH WA 1A /97 47 | 3T SO0 H, AT G &
HISH AT, TG JTEAT § TFT F 78S 9% A7 Io119a TTEA § | Ho,
ATET F NeA® IfEdT F GHA TEIAT A I FT AT FIAT AT & |

“zg grarg § T F frator & fou ga Swi T e 9@ fom fafaai
X F14 forar at, SAF & uF g fafy fi——Faten gifers s aa st
F1 TITAT AT FY TEIAAr § TR HIT q FR-TaE 7 geret A
AT | & T g (band) auiwat ¥ s e S @m0

TSI STO] Y FoTT-aaTg! T (TATT 37 F7F0 § TR1F AT |
9 gA 17 T@raAt (ArfEas qorwA 7 ) ¥ syfaea a9 #7 QR A9 Y
A @Y fae qre & wreg w9 & 9g fawges faedt o)

“gai § yAF S @] WY it & | gt fazara ar fw @ snfaaemr
& T &, T gAE G 1 aFA A} | A AALAF 9 & O Jaww
(Babcock) grr &% w17 g4 F srawor # WY 7 AN & F qvfy
Y oY | ST GH-NHTT T F AT F AAATH § FAART NG
@T TS THIT F FA FT AAFT FIAGT FX IV § | I8 TAT A 7
R DT qX g aFaT §; 9% feugd # fae fafas s gmr anfeg, #aifs
JT THR A1 & qferd W F FACTT F@T G L

“gg-qurHH 9 ATATIT TR TOAT Y FANTSTAS qg) HAT AT ;
S qF RN FT X reAr 7 g 5 | iy [@re F OF et 98 W

1. Les Prix Nobel en 1949 & a13fxa |



)®Re TR | Aae geeeTe-favar

L T § ¥ apell Y 39 ow Swtemenr F I ¥ At
T FIW &, TfD To FoIT-oraedT & SO o107 7% @Y | arnfrae ¥
T F aga-HY e JQrd g5t w07 et &, fopeg o ey sy T
THTT AGT g1 THalT |

58 FHET T AL fAT 39 ¥ GorasT gad gafay ard) gend
Foer &1 T | O f2 s te 7 5w sl F e A go e 5 Yamedt
F1 9% fafsre s & aweafas § 1 eres arvaes SR @i Y
Feaw AT & 7% fawge aard fag gam s 3@ 30 s gr A
T | g T AT 66 gt ¥ araraer € Qo U Q¢ aATpR ary
FHEAIAF ST & |

“afe faw ama & wEfea b 514 9 o s @39 g 9T ar,
IE TG {—"ATIR FF A & o ag SA N Y q@ I L
ez, (et 7 i Qar arenrdt 7Y awmT av, frad oF arw s B o
a5 o o st ag=t § A8 v ar | S Hfeww da w1 50 @19 77 arat
T SR Y07 AT 2, 34 T-qrorwdy 3y {Taawdy § 1

QT qaTe F SEY TO7 O F AT S GFAT §, A A ¥yt gar
81 | T T H S-S AT F LT § IX-I Iy (w7 wafer (Suscep-
tibility) et sIreft &1

‘St sreaTadt T oF At afve ¥ worh aw & @ SA-a gaw-
safe agdt ardt § IA-FY AR FT I9F FA1g FHfoT gar wwar 13w
NTE F FTOT JaF-5qf F1 qvarens frerior g qwar &1

“za ifeaw & qre o7 ATt @fTSt & Qe w1 wfad gqar w4 &y amar
2 fF afve & q ¥ qamel #7 deqr aga a<v <@t a1 awdy 1 57 faew
qTaY q< afeet & o dafzar s Gt &, ag T & i 9Ed et ¥ 9-
T A F FIXT A BE gwata=al (fluctuations) FT g0 HEAT
qgar g1’

fagia =X soagR @) IwT

e ¥ AR EnfaE wF wifas et w1 @9 eanfea s Fe-
afqat #1 e fawr & < g fawa &t e farame Qe @1 A spopeit



fafoan wifvaa aree, ¥R 2

FY 7 F FOTFTTTEIAT AT AF A F AT F faeqr< & sueq wvosw
(scale) & ATaT ST AT ¥ 1 FF ATOHH 0 9 Fa=rd ¥ oA g AU
FARTITAT B, TF T T farg Qa1 3 1 5@ faeg ax, ot Ffeqaa (Celcius)
F G4 ATOFA F A ¥ 03 fendy ¥ &, g1y srora aifq Y i Y
ST ATFET | Q19 HY TG TIA YA FALAT TSI ATLTF §; T7€ qQRA
T 2 et & fage aray afcfeafaat ¥ §9 a8 gt fagia fAa™
g1 A gaT afey FT aF &, 4w A I T IR T ¥ I
ATIHAT BT TEAAT ¥ 3T a19 F1 Afgsaareir #1 o | Fear-afasr A -
AT & AT FT TAT TF ZF ATOFISTT AT TF ATIZ I T IATEA F7 &
THT G| T AT BN IET FTAT E AT TR AT FAT T TF ARIATH
gfeafaa g AT & | 59 ST F1 38 ATEqH FF THH & SAANTT FT GErIam
¥ ZTET T qHAT &1 5T qg 3T 7 g ww g Faeqa it & A sEy
Aiafer St wrfers ST gow 819 & X7 yopst F1 wfeaF afq 7 afafaa
& AT &; wod: qr I S &1 T4, 337 #3796 faeqa 77 F
H FT F-ATT QG § 1 T[T Y 0T @, A g@ga arg & 3
Hre A FY grEar ¥ ifeaw w s gaha w3 fear smar 4

THATHT 9T T FTHT T F TAE § THFEE R T A FS AT
AT ZIATAN § | g TATA 1T F MA3T T 7 54T §; a8 ¢° T T
qTT (TH ATTHT T 300° ) FY SATLAT 30 0 [ATHITF ZIAT § | I (AT
afqat 9T 3aAT 5T THT FY SqIEAT ST H JTAT & AV 48 T & oA
Y ST & 31T Tad o1 JeaTiad gdT § | T FHSAT &1 3 WreAw (SN
Q° AT fean) ¥ gEAT ST GFAT 1 3T AFR 3T FE F 417 9
HTH T §F F1 g1 fosqr srar &, ) e a9 6 fe srar &, w9l o
Tq 7 faear ar &1 39 ¥FR 3q41 fam aw g fFar @ sy ow
T T TS 0.003° FATAT |

zaq fae anal 1 e of sfq Ffeq § 1 Ta qraardy F7 3990 F9S
fifean & FquaiF aF g1 a5ar g1 9% q1% 97 araarfaay $1 Tww
qar g, ¥ g g ¥ faadm wfade o7 srnfa 7 & ag fafa =
aex ¥ sifes g 1t & f ua qar an iar § s w@w =g F fog fafrse
BT §; T AT R SAST FFAQT e ar 3% ¥ faga & sfasros o=
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2o

AR T (Otto Diels)
(gews~ )

g Ao (Kurt Alder)
(2303= )

‘g dsormw & fawra & feg "

Straa-afer 7 s9arn
S

ATEY Sreq T 77 FATT, IHAT 7 garr ar | AT qfoT 7 wEaw a1
A=A T SR ¢’ R § ST Y Iy Frd #7 1| AAq fifaw & fag
fie R Y SRoTTeRT @XARAr A F14 far ar | FEfAE @ 5T an
agT faame §; saq faa w7 sfasaq Aa-wraf F1 78T -V WFO 7
NAar 1 rea F QA I@ T AV | AT 1T F Arfasw F fFay
FYOT & T AFTR 51 A FITA7 3T 77 SWT qrfaa g
T ATMGSHTN § 93T, TF TAT TAOT T30 47, {7q87 A7 77 9
forad 7% 9T TATT & w7 Iaar Jafeafq T3 Fra gy Sy o 0 qaT
zaF) F1aq r qrFarzs fag foar; aq w1aa F AT gwar ) sfrasa
F N I QT F | FTAT AANAFFIES T TLATAT FT FAIT T A
TF Zar &, a8 JfaF AT FET AFATET 7 F1AT FT TH T AR
arfaas & <Y 9T 1 & | 9 ATfaHIR ({R0%) AIAT 97 FAifEH
ag s Fae afva & 7 a1, sfeg ag w3 Fw R § F@ O JAN H
a7t JfrE 9r )
- gaa afasHe oF aay fafy oF frad safas s & sifas ae-
o Y 1 #R Faafra &1 7 gerar srar a1 57 fafy & fou sfawds



Roo AR | Nas grem-fawa

aT—Sfaeifaam, st o oy § SR srad-aefiwTor ¥ SaT Taw FT GG
g 59 91§ A grESem-sntaEr ate A ox wgars (selective)
gfafar ¥ @Ae-a8 wfes varal ) =91 7a $ 37 § qgraarfast |
e snfash ¥ a0 Fa {7 @A #1 gaaann faty faelt ) ag
HUr F1 OF g fafg &, St afeswaw o affeafaat 7 gt & o
TafeT 93T FY THAT F) GLHAT F T FET § | I G390 & fgaos
T FifT & oF faqe qores g3 smanfa &, foma @ fegas o waas
¥ 997 g € | SETeTEA
CH,===CH——CH===CH,
I 2 3 4
ZEHT G ITMEIW § | AR, ST ifas @R & foy S2-a §, awqa:
ag suzTeTiA g, foraw Afae wrg < wear 319 F1ET TRAT 9SS T
g | 9iF FEaF AT I AETAqU STEF ATFI-GSTEA —FqH
qiq FTga TIATET § TF 93 97 a7 ¢ |
deq, R1% ¥ T faafaaes F MR @ & | NI FEF
HEIWO § HATFASRTT TF AT FE Ao & 1 77 1
ATesT

HTEET 7 WA T A= FioA 7 {67 | Teaza1q 9 Fres o1 T
AT Fgt ¥ % | TERET F1 Sy g #Y | e TAWIET F ST
FEOYW AT FT 0F TA@ fawg a1 < a5t ¥ Y a8 WT-H19 577 TqW1 9T
GETE | AT 99 J1fen H19 F af o 71 fade qaensi F geam
# STET | ATEo o HET TAWT 7 ATYT wifees i 97y dafaa
SR 3T qRTE] & T A0S HT AT fHFAT | {_¥o 7 AT FOIT
fazafaamea & vamafrs Eege 7 s #7198 @F fHar |

[T FTT FT q0A

“gn @ ag fafema &7 7 a5 gu g fa sréAv A, fomat srgansie

fafaree sfafafa 8, srgm =7 ¥ oms @ aww F F awar &Y §,

1. Zeitschrift fur Angewandte Chemie. Vol. XLII (1929) p. 911 ff
aia |



Ty dre Ay ¥ A, 1Yo 301

W) gay ey afdfeafaay 7 ) oy § 1 99d 9 Qo ¥ soeaET gaEY
Taw afes N aRg Al & 5 & ww Frdfas el & (arafq sfora
#4WY) Fafas sy 3 Frafor 7 sgeaqer w3 &

“griT droww F faswra A gav smawms wfafwar ag  foad ¢
TEET & WA § 97T T ERY B

RO,C——N=N—CO,R

TAF FEEAET UF ITLHRI AT & Tqa7 THA a9 STl §; 39 Sfafwar
FTAT A F Frarmeff sreqrq (Albrecht)  wa grd wahraa ¥ garr
a7 | AT Jg ]Q foat ot i argaeidersiza #iTw & oF a1 3 9-
AR & §AW F3T &1 oA MfafFr yad qaia N Y gr aqd 4. .
IAHT g0 Sl 7 Toa fag w3 faar | sy &1 fAE § g9
¢ : ¥ feafa 7 grar &1

“g@ fagia % aaT g0 S 7 9% &A1 (A T SFEATER rgar
IEF TEHTIHAT A T T I W) A GeREARDNFHAR F Frer
R 37 THTX TATFNA & 9% g (homologues) a1 fF3 1
za fafg & e Ewfaa sl SraeTFT RS saafi &1 dfw I
sfafsard s gt § 3R 77 gak Sfasdsi a1 gufeafq smams
T8 Y, s A ag Ffgw vdva iar @ fF wFla # gramT &
TEIFTEA F Afew Afirs q7 & fog sa fafy w1 waw st &)

“ITER HEHIT FT FIIAT TG 57 a<A F7 afeorw @ f wfalrar
¥ 2 yaaT WA Fikafaa g o1 awa &, fFey 5@ afadw ¥ &9
FY 73T T 3T TR GG Qe AMF T 1 awar ) F
SWTF TE qgar 1’

fagia $T sTagIe 9= g9

TTEA Heouw & UF qHy i faf wma g foad w1y wfes sop gt
sfafrar & amy €, foras sty & sl At Fas o @ AT I =
SfafFaTa 7 0 a9 F STIFAT AT & AT T J4T I Jearfad v g
Sy strfara srrforay 3% rarel F SR EY | T AT T AT A1 -
qrafyal 9T FEEAAS HY AR FT G OGT-QTAT § ST AT
T | §9 g2 a9 g7 TIal ¥ 37 9ol & 999 A 959 FT T § L



joR WA § e geent-favar

&7 growu ¥ frawl Y a7 Tl ) agEar ¥ fraifa e wr o
FTH & AT A g7 ATV FT TEEAT ¥ vraAt, SrEoreET, gew offq
FY TIATY ATEqT FT GqF < q@d § | fHorgw  (Pheliandrene) oF
gt ZdfT & Y oo ®A®  (fennel) srvET gEfoed g&l § w G
2| 3y STET GO T S g% HX TR qEEAT F HHY AT
TqEE ZT AT | Y AYS TF ALHAT Y AT TEA-JYA T GHF F70 T3
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