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The Harries-Pickles Controversy on the Theory
of Molecular Structure of Rubber (1)

Takeshi Wapa

(Osaka University of Economics and Law)

The controversy concerning the theory of
structure of rubber molecules between Carl
Dietrich Harries and Samuel Shrowder Pickles
in the early part of this century is examined
in this paper. Also discussed here are the
development of study on molecular structure
of rubber by Harries from 1911 to 1914, the
paper reported by Pickles in 1916, the estima-
tion by chemists in those days for both the
rubber structure theories, and the relation
hetween the controversy and Staudinger’s
macromolecular theory.

Harries, whose aggregate theory had been
criticised by Pickles, conducted research to

gain new evidence for his theory after 1911.
However, contrary to his expectation he had
to abandon his theory based on the results of
his experiments. In 1916 Pickles, replying to
Dubosc, gave supplementary explanations for
his long chain molecule theory. On the basis
of the development of study on rubber struc-
ture in the early 1910s Pickles’ theory came
to be supported by some chemists in England
and in Russia shortly after.

It is inferred from the investigation results
that the Harries-Pickles controversy played
the most important role in the emergence of
Staudinger’s macromolecular theory.
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BMETH - bbb, Fq4 vEEDS
fFHEN. MEETEIRERID M1 Y ER
BRI TE#HShL. 2oz &k, FEomRm
TR flgk ST, 191ERRO#K  EL L2000 w
BENMTTC, TAVH, 753 VA, 4FYARCE
WTHEER X 5WELEOENFE SV DOWT
RAZhi. FA Y TCRISREGMFEOHEN
IR IR=F (AR

INLDOEERSHETHE T IhTW3%
2, WIFh L FOREACEIBRE « DEELRH -
fo. COEBRLTHBLEOETOHA TR
25w, TTLUTR, BRo kb Hvw5iE
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ZEAT, X0 BENFRO LB BEHL T
<9,

a) Zeitlschrifl fur Physikalische Chemie
V4 v BEiR% Z. Phys. Chem.

18874E  Zeitschrift fiir Physikalische Che-
mie, Stéchiometrie und Verwandtschafts-
lehre BI¥] Leipzig, 1 (1887)—136 (1928).

19284 [3E, Abt. A. 137(1928)—191(1943).
o8 LEBIIE, B, HIE, B
#% (Eigenschaftslehre).

M3, Abt. B. 1 (1928)—53 (1943).
SE  RICOFHE, WEOHE.

19434 A, B % &0F, 192 (1943)—.

19444 11H K 194 & TH A

19504F Zeitschrift fiir Physikalische Che-
mie (Leipzig HH) 195 (1950)—.

19544F  Zeitschrift fiir Physikalische Che-
mie Neue Folge (Frankfurt P#it) 1
(1954)—.

b) Zeitschrift fur Elektrochemie VA1 Y
B4 ER2 Z. Elektrochem.

18944F Zeitschrift fiir Elektrotechnik und
Elektrochemie 87| Halle, 1 (1894)—.

18954 Zeitschrift fiir Elektrochemie, 2
(1895)—9 (1903).

19045 Zeitschrift fiir Elektrochemie und
Angewandte Physikalische Chemie, 10
(1904)—.

19454 51% ¥ THF L TR

19484 52%0> LT Weinheim.

19514  Zeitschrift fiir Elektrochemie, 55
(1951)—66 (1962).

19634 Berichte der Bunsengesellschaft fiir
Physikalische Chemie, 67 (1963)—.

¢ ) Journal of Physical Chemistry 7 #
U BERE J. Phys. Chem.

18965  Journal of Physical Chemistry Fi¥|
Washington, 1 (1896)—50 (1946).

19374 Colloid Symposium Annual 1 (1923)
—13 (1936) % WIN.
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19475 Journal of Physical and Colloid
Chemistry 51 (1947)—55 (1951).

19529  Journal of Physical Chemistry 56
(1952)—.

#% : Journal of Chemical Physics 1
(1933)—.

d) Journal de Chimie Physique 7 7 v
A BgER4 J. Chim. Phys.

19034  Journal de Chimie Physique, Elec-
trochimie, Thermochimie, Radiochimie,
Mécanique chimique, Stoechiométrie Fl
I Paris, 1 (1903)—27 (1930).

19314 Journal de Chimie Physique et Revue
Générale des Colloides 28 (1931)—33
(1936).

(Revue Générale des Colloides 1(1923)—
8 (1930) *WI).

19374 Journal de Chimie Physique 34
(1937)—35 (1938).

1939%E  Journal de Chimie Physique et de
Physico-Chimie Biologique 36 (1939)—.

e ) Transaclions of the Faraday Sociely
1F ) A BEEeH Trans. Faraday Soc.
1905%E  T'ransactions of the Faraday Society

£IF] London, 1 (1905)—67 (1971).

Bl 4RO RROFELOTIC “BRLE, &
LB E&S, {L¥F4E%¥ (chemical physics),
SEABY, BIUCHEEXIEOWRORED
eI WO EENBT LR T 5.

19474 AiE L © General Discussions (1907
—) HEfEAS.

1972%  Journal of the Chemical Society:
Faraday Transactions I. A Journal of
Physical Chemistry; Faraday Transactions
1. A Journal of Chemical Physics.

19864 EIREL¥E 1. Physical Chemistry in
Condensed Phases: II. Molecular and
Chemical Physics.

Ll Lo 5328  fuc19b g K o b St igo

Pl T, BRALF 2 B O B E 5
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THoRIED, ZOBEBIL LR -ZOhHARL
hod, A=A UBEBERTZOEEL O
#RET S BEFEEL * v A+ (W. Nernst,
1864—1941) RESKFEOTRNOHFE LK,
7% v 7 (M. Planck, 1858—1947) «+ 74 v~ .
# 4 v (A. Einstein, 1879—1955) OB FHOHE
REEBECE D TIALEE TH oo RV A
FOWRELLOBEBENEII LY LIE Z Elek-
trochem. HFEINI.

5. “FA VR oxFE

FEE DAITILDIEE, AN — CBULIER
LT &, WHAEEMEDERL O ot &%
RLTWS., TLCTI928E I 7t> C Z Phys.
Chem. DA LB 2#Me HEEhi. o
HCHHRCH e HENRE Lo 205
Bhbhb., Zhiz ko7 v P (F. Hund, 1896
—) DEFEFNILLHEHEEL TR I58Ebh
5.

[19265E DFELIEK, v u b —F 4 vH—HEBR
CrotT, BELFELBIDEERT, »o
WEFEN LD - T RENGSCES L
FHERELZ bR Tk, & ORES127TEEHICE
FHEORAOHKE ERHEEROBAEOE
HEERI ]

YEAFORALZ O WK RREbLR T
o, HLUWHBAERZDALbEThODODH
st ThBEDX57td O Thotehid, Z.
Phys. Chem. B ORVIDFEDY Otk L 5
RINTW5.

FEL P > CE I EREBEOBRILMEEZD

EALE L BEEOYEED 2 MO

HEOER IS 2 BRVEERBLTCEL

T2 LILFESD%, L% 8 H Fo—REFIG

B, BRAFE L OB oL, Rtk

FhITEGLHHL Ty,

MBS HRLBRCBESO550%,

thb, BFHE, SFoBR, Xb¥E

TR BLFERBEIC L 375 A7 LB

EXEDHTFHARKEORRIHTH D

Zhb ORI EEE LLEEOBER
BHOBBFRD=F A F - BT TE0D
(@Z, ......

L LCBHMAFISOEEEY M- 7-Dix, 1k
¥RIGHROBLHERE LTEE VM. #£7 =4
(M. Polanyi, 1891—1976) @ &L DOWT ]
DAFROHIY ThHoTe.

6. TAUACHTZIDELFOERE

“FAVEE” O1928F OHEHE YT HHEREN
TAYVATHELULDR, Thibhs{hTINIE
CEWTTHoI. i Journal of Chemical
Physics BEHEXRI-OBRLTHEDI-S. 0%
&, BEB#ED Journal of Physical Chemistry 1%
HEIhich ol ZOBBITY—v 5 X (J.LW.
Servos) DEEDHIO 7 29 hie kT 298
{b2, 1890—1933 : IE, WE, BIVEE] O
e Erh T3, DTeZo&ict »TH
BOEELYILESTARIS

“FAVE WOWTEROH W72 ) 10l
BAvsMsE, Journal of Physical Chemistry i
AAPT > A FDBERFEHE LAV IrT
(W.D. Bancroft, 1867—1953) »318964E .4
R UTAH LR THS. HRHBLEOR
Bl L THBOBELED, Thdxas—irk
% (Cornell Univ.) Rk B5WFEE, ZoMzko
FEBELELTHRER L TP DO TH 5.

Rz 7  MIAAR NS s L FOBEEDONT
WEELLFORR L MEST 5 LERR, b
FRHARELEDORLOEY KD BEMEE 2
o, ZOROHBAEIMEORLOSLD B4
FofgSeBER LTl bh L LD Th
5. BFEHEIHBOREF~OLHAL= R A Mk
FOSEFHANOILEEYHR LY, Thiiok
SHEBEGL TR EThHore. ZT5 LTRHES
DL Y AL EIEFEOFROB ALY R > DT
B5.

SHALDIOEMRE, 274 FMLEOFRBDOEB
HA%PEGYEDO 2 v 4 PSS OLEBR
BEEINRCELRH DS, Avrm7 MIZD
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LEOR KRB LY EE, TORIDIHDEH:
RoEEY oot ic. fvrser 7}
Hard FLEOEEHTH T iBT $ 2
PbbY, ThFFIEEHELCOI, ik
FrYEED X 5 IEHERY¥ (exact science) &
BHMEDORZ LT HEE DD THA.

Avre7 b ERBRLEZCISTT2Y S
OYEBALERIRE L, WE—ADLFHITAA.
7 4 * (A.A. Noyes, 1866—1936) ThH -7,
PELARLIT > A PO EREF¥EL, BELT
MBI F o~y YITRHRFEMID, £0H
EHY 7 3 =7 TRKA%¥ (Cal-Tech) THI%E &
BECIEETC IS

7 A4 ATHBFE AR EAFOBRCH B
—ODHF LVWEMSE L Rt L. £ 1L T19104
RUBEOHEZOFH LB I N T, &
By s LEOMA TR ME b BB lE
ERFRTENERB LT ANEEOIER L -
THHOEY R WD THA D L HHE L. *
DIDITIYBALERIMEETH S LAY
HEETRITRIE LW EHERE L. Fhiitg
DIFEEMTH- .

A ABRERATHDLEORICH > THEDOL
BRI o), T TR F B il hui
N, HoigEDL Lt T 2 Y hoRFEHYELE
ENRBok. &z, 759y A (CA. Kraus,
1875—1967), t < (R.C. Tolman, 1881—
1948), 4 #v Y v (R.G. Dickinson, 1894—
1945), #— 1V v 7 (L. Pauling, 1901—) TH 5.

Avrzue7ihaef VFECAFEOREOE
BEHELIEOEHLT, /4 ARXBERFOHE
PHLWHELELBEAETATHALS L HIFE L
oo JAARBFE =) VIDFMNBIOT —<EL
CTERERBEO LI EXEDEDBDOEELE
BT DIEEANDOEC OIS Z LTt D. Bk
CE 2, REAETERET V7127 LXK
ERFORPCAVREL B —ATHS.

7 2 Y HOYBFEOBRBDORKDIH E TR
— ) v 7 enadA(GN Lewis, 1875—1946) T
HBHEVBRTWELRD, AL R/ A ADRE

1987 No. 2

DEATH T HEOEBRK /1 ADTDT
H5.

YBELF DR & 7L - T AR H AN ER
WEAz D2 - 1920FERI I - THIR{LEFE
oEMIz=crbrhic. FIITIERO BRI
HROYEEOHRD AT, arf FLFIL Lo
THBEFEX RS EHAEL D3 T8 Y
77 bEXORBENLRDERE, HILWH
AR OWHFE O FH ki b B LEORIEI
B UCTHEELRESHEY THFTRe 5 &
T3 714 A0 %FEL MIT & Cal-Tech D#
HTH -7

ZDTEE, TAYVIOHFEHEE SFEST
J. Phys. Chem. GMERERBEABELY, —
B REESCRELN I 28D ey, SV
w7 OB LY TR 2508 &
Boh, TO/BEEFRIYLZENTEL. L
LAv2e7 b REYRCTHEMMLLORYL
BRI - .

BoRARBURIC 7 A Y T -2 BETH
Lic3 AD{bE#E, V) F v — Y (T.W. Richards,
1868—1928, KT = OBEHE), v 7127
— (L. Langmuir, 1881—1957, R1E{LE), =—V
— (H.C. Urey, 1893—1981, KFEDFEPfED I
B e th Bl ¥EEchoond, HE0%E
BOTHEDLDILT 2 ) HLFELECREIRT
%, J. Phys. Chem. (X xDBEFEL b
o,

1930 RICES L HBIX—B LB A s »
fo. HEFEESHIIEEZC L HFEEBH LKL
FXREFTFE L 55 FREOHRHRTLEML T
. ThbHLEP LI CERBYEORMBETY
iR, EHE S ORBE T h o e,
WEOMIERT 2 V) MLFRER LD X S IRHX
ot AV e 7 FPRZORBEHLTED
MM L OBEGH Ul o oDiX, ol
TFHRFERCIBZEDOTH .

CORER, FLW-HBAFEEFEOATEELE
MNEFEFS>TELDT, F—V VS, =2—-)—, 7
4 3 — (H, Taylor, 1890—1974) LAFAD &



BB FED - OFE () 4

7t o CTHHETITEIE L TMLFEME] CREL,
BErEHALL.

MMeBE ) 2% 2 L ERHE ORI X B
LTW37 2 Y »HBERHSE (AIP) v e
7 b5 J, Phys. Chem. OHIRHERE Y X,
ChEHELTEILISETHLDTH .
L LERiZ-Sv 7 e 7 bR L - TERS L.
iz z OFtEALE LY “BEL” T5 30 LR
LTCWiehbThHo .

TL2EM R | OBKBREIR v 7 v 7 FICILH
B dbOTH ot HOMEANDOBBEITFHE
DFERNEIDZ LR TLE B THD. A
v 787 MEDOWKE J. Phys. Chem. ORISR
T A Y ALFEE~FED, 190FELROFEROW
frzBuste. £ UTHHEE Journal of Chemical
Physics 7319334 1 A2 AIP 16 EIHI S i,

HEZV - 32 A LBT72VID NETH
5. ChixBErERmicERE L L EOMEE
EMohCENLFE, BREO—FITHSS.

7. {L2PBRTORLE

HURZDOAFBCRBEERE=-V —DKRO LS

e OFENBE I L.
ORI L PEFEOREOREENDH
REAEFHI-EDOT, Zhitk - T=2o0k
FEOMIFELTEIRT LR, ThET
DHEBECHE T HHGOBEFTHESEE
EHIRTWB ALV TREANLENRT
DILEOMELHE LTS, RLEHT
LFBEELBIh TS AVYPEFELALSH
EHHOLHEYLTWE. hbDALhiL
BEECHE BRI OREDOMESY
B CE D, MHOREOH»SLED
HHEIEHRIRLTW20THS. HEOH
TV BHEDOKRBH I EHFED LT Tt
, xOHBRHBEFZOEHNTE TH
AIESREES BF0 TR T ORERDOIDD
FLV, ZLTHRLERMY, BRPGES
YWEZ EOBBRMOEARE I TEL. B
RORRBIFFORBCREER LI E

ByBRIBRORYE, RIGOBNE, &
FOMETEIERD X 5 115 O LFERRET
HELE XFLVWERHEORRERR
U BB sk A FE e ¥ CR
MRATEEIC Lie s # L URBREERZ L CRE
Fih OOV ERE, BRNAESL
FLYBOMBIRESER LD THS.
05 %, BEOHE LILEOBIIIHED
MBS LT LA bFEoRBrd LT
BEOBELREYBERATHIC LOEDEY
Bz T hTw5b.

¥4 v Z. Phys. Chem. DB & J. Chem.
Phys. DREAGHBENERCH LV-RRERE
CAotel EXRLTWS. TORKMIEED R
F XN 193048 TH 5.

ok RAEBED ) —_AEERZG T
2 ) oYELEEO XE EHL, J Chem.
Phys. WX BEIR TS, TOHREIZOH
HORHOBEZEOED T EXTERAL T 5.

{3 ® (chemical physics) &5 FERLL
#iic TFaraday 361 OFREO BEOLHE
nTCwiedl, J. Chem. Phys. €8T 5Lhil,
COMEORAOKEENSHELTLIIK, BFD
%, HEIE¥, RFHEEOEBOL LCERL
HELWHBLLEONETHE. ThiiBE L
2, BFERIOFIBEREL L KT T
<, EMEML= e Py DLVO 0ERY
23 e ABROBREYBEATHHEL D o f.
VEPBEC I > THhFHEANOBBIRE (EAL
HHTH5B.

Ryvya7 F3PERLFEOHLVWHERSEY S
R LI, BOBEULEENREHIBEROE
BENOEEHEEOEFMBEROEERCHERL
Tz Wz 519,

8. 1930&FH

FLLWELY L LTCOEHEDOFEIZ1930
FERTBLLLTFA I EDbRE. F1iXE
DY ARMNTHBEN, THIXZOFTBFOHELSOIE
Fotel EHRLTWE. CALDOERIIVFY
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F1 193BELFROIOHEC AT IhHF L VB
B BRE-7F A . XERE
HBHHO,
1933 *Slater, J.C. and Frank, N.H., Introduction to

Theoretical Physics.

1934 *Hiickel, W., Theoretische Grundlagen der
Organischen Chemie.

HAELE, MEghEL 2] GGER).

1935 *Pauling, L. and Wilson, E.B., Introduction to
Quantum Mechanics.

*Born, M., Moderne Physik.

1936  Fowler, R.H., Statistical Mechanics.
£H B, MHFiEHRs G,

1938 TEFHEFHE] (G430,

1939 *Pauling, L., The Nature of the Chemical Bond.
Fowler, RH. and Guggenheim, E.A., Statis-
tical Thermodynamics.

*Slater, J.C., Introduction to Chemical Physics.

1940 Mayer, J.E. and Mayer, M.G., Statistical
Mechanics.

Seitz, F., Modern Theory of Solids.

*Mott, N.F. and Gurney, RW., Electronic
Processes in Ionic Crystals.

KE=—H8, FTEFE] GBED.

1941 *Eyring, H., Glasston, S. and Laidler, K., The
Theory of Rate Processes.

1944 *Herzberg, G., Atomic Specitra and Atomic
Structure.

*Eyring, H., Walter, J., and Kimball, G.E.,

Quantum Chemistry.

EHRPFEOREZEL BN, Fhthld
HiOBNFEEEE LERB BT R
BYBRMLT 20 EERBEZBOREUL R L
fo.

WEALFE LB TS0, <1930FE/R> &
SaveZrwBAL, COFEROBAEYILI
FEOMFELR D THAET L ENFERTH
55, BEOLHIEE | CREYY M. 20
by TE@h e {b2¥] v T™M. Born, (1889—
1970) D&k, MHE (PEE L) OMEs
B b FENEHANCH TS chemisches Gefiihl
DB LTIEDL ] LS HARDD, OB

%
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K2 HTOHKRELCL O

DY A MIMAEEE MEfAMea BR U
6) BFICIBTEEAEHEETZ (AF) »H5HL
oo RRERLEATU S BRMMELBREL T .
T4 34 (BTED
1957 Journal of Molecular Spectroscopy (7 A Y #)
1958 Molecular Physics (4 ¥ Y R)
1959 Journal of Molecular Biology (A4 ¥V A)
1965 Molecular Pharmacology (7 A Y 71)
1966 Molecular Crystals (4 %) &)
1967 Journal of Molecular Structure (F 3 v &)
Moleculiarnaia Biologii (7 3#)
Molecular Biology,
physics (7 AV )
Molecular and General Genetics (F6 F 4 )
Molecular Photochemistry (7 AV 7)
Journal of Molecular and Cellular Cardiology
(1 F73R)
Journal of Molecular Evolution (\Y 1 )
Molecular Evolution (x5 v &)
Molecular and Cellular Biochemistry
(F5v &)
Molecular and Cellular Endocrinology
(F5vH)
Journal of Molecular Catalysis (A4 A)
Journal of Molecular Medicine (35 v %)
Molecular Immunology (4 ¥V R)
Molecular and Cellular Biology (7 A Y 7)
Molecular Biology and Medicine (4 %Y R)
Journal of Molecular Graphics (4 ¥V A)
Molecular Biology and Evolution (7 2 9 #)
Journal of Molecular Liquids (#3 v #)
Journal of Molecular Science {HE)
Journal of Molecular and Cellular Immunolo-
gy (Y4 )
Journal of Molecular Electronics (4 ¥ Y R)
Molecular Brain Research (3 v &)
Molecular Toxicology (7 A 9 7)
BiTbhics E AR LY BEADIERDE S
Gefithl #{Ex T\ 5.

9. SFEH
BRKESE, RixiEotRciQRERY O

Biochemistry, and Bio-

1969

1970

1971

1973

1974

1975

1979

1981

1982
1983

1985

1986
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H#H (F 1 Y BRSO, @y o
DX, GFRSTSBOEBEORT Lozl
BEFRE ~7. Thb Ldflic, 19505 0%k
LR B - CBBIFERE T 1] 0BDOA
S RHEDODOCOCHTHD. R2ENEYF
R AT,

WEETHL, THIIDTFLULIALTORERL
BRI EREMOESOERTHS. (L¥BHED
ST VSADORETH BN, Fili B tohFi
FRIROZDDOB A TR & Bis -
e RBEE LHT. O THED —BREE kR
B BENHTREELTOHTFARZ P D
PENLOBTHS. E2TZOHHOMHENE
bREH IR b2 5. QD FHEAKE
LT (condensed state) D¥#k. AHE A
BBIE TG, WdE, o Ttk i £ IR
ERBETHE. QEWE RO “HTFER L&
5 FHEWERRN. chxsgivyrvv (.
D. Watson, 1928—) - 2V , 7 (F.H.C. Crick,
1916—) © DNA O —EH B AMEOER IR
hD R2OMEOWERTEY - BERTH
DB TEDEDEADAL V27 F DK
EIHILLALTNS.

%%mﬁuﬁ%ﬂﬁ%e%mmiﬁmﬁké

, BRbEORSIRLTHT TR, Bt
1%6 DTRAEEHBE LRYOBRZRES
FRFTHoTe. BT EVOIBELBEILII R
DLIBOFEETHSD. TR X v 2E8HFo
BB RPN ODH, ThbadTEHFE~
B 5\ E R EERB LA~ Dl o T <

BT - BFRELTCOSTF ETFEORI)
B IO NIFONG LB EREDTF BT
WEFOR), O OOBENEEL, T
OB FEFEBI R S <1980 > EHO D
FRENEBIN T O TH B,

10. #HBPLEEYE

BREOSFRFOMEDRELDBAT, 1)
— DA o B SN YR EOR T ook
5. Zhi¥ chemical physics ({L¥4B) &5

No. of pages/year ( log scale ) “a

lIIlI

®J. Phys. Chem,
10000 [}
© J. Chem, Phys, ©©

T TTT
©

5000 -

I

> :
VWorld War II. Years

— 200 - X
1 9'20 1 ?30 19|l.0 1950 1960 1970 1980
1 1 ! !

B2 J. Phys. Chem. & J. Chem. Phys. D%
HR— CEBOEFEL

FEOLED, UTOXS5XEmLTEiE w3
HRTH 5.

1. J. Phys. Chem. & J. Chem. Phys. O
HR—-oBEET5E, R20RT X 5121950
FERBC L THRENIIZEYBREL T 2.

2. BEEEOWTIR > TIFYHIL S v 41—
¥t Chemical Physics Letters 731967 IC A 5
vATHEMEh, BETRBETGEE LTET IR
T3

3. AL¥PEOHF L EEE LT Chemical
Physics M1973FC 4+ 7 v £ CRHA I i

4, W VNavD Z. Phys. Chem., Neue Folge
{R19798: LK, T ORERICHZET International
Journal of Research in Physical Chemistry and
Chemical Physics DEIB% 21T 5.

5. J. Phys. Chem. DEBBEFEICIL1982 L1
¥, “AEkiY physical chemists 35 XU chemical
physicists ICHBRD BH LV, AR ERAYK
LU BHRBRERNEOREDOLDDIDTH



70 . % = #

57 LEMATVS.

6. 4 FY AD “Faraday 3£~ 1X1972F LK,
HEFE L EYRO TSP TEA SR
T 5.

B EYBOLFL YEALE & WA TH
HACH T E LW O T ERRLT 5.

TR TRIYBAE LAFYB OB ORLLE
5iDing & Bt J. Phys. Chem. & J.
Chem. Phys. &5 /XD HED DR HF
TWAHSHFHOHEBXFIRBLTHKE L TAH X5

(1986 E DEED.

1) J. Phys. Chem. DB
LB, V- —{LE, FTENFERX

U= A¥—-BE; REPE, 77AF—, 1%
AR IORE Bt ER I OBNE  WFTDH
¥ Bk JUEAS T — B

2) J. Chem. Phys. ODB&

XS L OREE T VS ORHEER,
Rit, #EL, X% BTy, ETEEs X
OO THEOER » M NERS LUENF &7
T, Em, —BRILFHHE.

CORKEABRY, HEOHSHWHICIZEA
rEN. Ll J. Chem. Phys. O EIH
LIk, mEAtR (EKKoFEL) —BEL XD
St LT, J. Phys. Chem. OHitTh
B (FEROBL) KWEEb > GIFEMERIE
CESE L CEREHARDH 5.

1 ¥ Y AD Faraday F%EOBE, ThitiEt
FLALFEHB O TR e Bin b3
SHEBOMBTH - T, ARMHET—2DID
ThHd L, MEDHRESE Y~ 7 (D. Young) A3
bbb lboTwb. I THENR > #H
FHELTARLS.

1) Faraday Transactions I: A Journal of
Physical Chemistry in Condensed Phases
ar4f § - RELSFE, REEYE DERES X

U7 e=t 275 78, LWFERER IOTRE—M
B, €454+ A AVZBRER, ETAEBK
VBESLEHE, B & B R—FERBIVHE
%, BEHEREOLFE—: 7 e tBELBHNF,
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BHERIG, BEXS ToOWEY, LB,
B RALE.
2) Faraday Transactions II: A Journal
of Molecular and Chemical Physics
SHRIEE ¥ —RBR B JOBH, 7 THE
HER L OGRZE, BES IR, =1L
¥F-RRR IR, vV -FELE 7
T O TFEEKS LOKES TEEGOT LS,
STHEEOETH, KBHTH LIOHAKOHE
1%, BHOBHNES JCRTR, FTESLYE
GFEIIE.

ZOHFIR—RLT, LTOREEA1928FD [ F
173 DALBOGERDH BT LA bbb,

DX EHEOBRNFEHOEBEZ P LR
T 5L, YWEAFEDOZ O I0EOBHIEKIOD
IH5RANTELTHSLH. ZORRORMIC
BT, WOTDAvre7 b/ 4 ADRED
HEIEENCRMBELTLE » . Zhide

%3 HEAFORBEE
[4A4=A11 & 5BILEHEORT (1887

BIIERNEROBRE (1920585)

LGB OB (1930510
(BTL% "B THEEFORD

— SFREORE (195010

}
PEALEE - LEYBE— OB (198051%)

YEOSBORBRHENGHN I HBIFEOTR
HBEHEBINB XI5 bTHS. &
2 EBAESOE LVEGFEROMRIILDO—D
DBE B THAD. Z0L5 fHFERRES
RO EEAIEDELTY —F—RK{EDY
EHEEBE R EOERBEMOEFNESKE -
TWBZ &S ETHIW

11. &HHYIC

WEALE LFEYBEO —FL, REOHEL
F/FEHBORIGEDT | RHEE (1983FE) ©
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FETOIIC L > TABR IR TV B, Thic
i, J. Phys. Chem. & J. Chem. Phys.
EOMESIAERELDTKREL, HER—DD
MEEMcBET 5 ER0h 5. TofEHoinT
BL5IHShRAEOBCIRCEL X ST B L,
J. Chem. Phys.> J. Phys. Chem.> Chem.
Phys. Lett. TH5. fhofpBIALEFEFETZ OBRIC
fe<.

DX 5 IeiB H A2 AL 100 SEH O
e binus.

“DEEN” HEBCBT THER LIRS
i, RATCThEd “BELN Tz TRHELT
gl Thy “BBEN” CELL TP onS
BoORBi 0TI s 50, Hlddbth
FRERTAHAHADO X5, 19865HED 7 — XL
HEloFoh¥omegcszbhi.
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The Past 100 Years of Physical Chemistry (1887-1987)

A Consideration on the Bibliographic Transition of the Journals

Taro TacHIBANA

(Josai University)

The first journal of physical chemistry
Zeitschrift fir Physikalische Chemie was
founded by Ostwald and van’t Hoff in 1887.
Ostwald cited, in the editorial preface, an
address (1882) given by Du Bois-Reymond,
who stated his view that chemistry in the
future should be reduced to the mechanics of
atoms.

In 1928, the Zeitschrift split into two
parts; Part A covering the energetic studies
and Part B, molecular or structural studies.
In 1933, the Journal of Chemical Physics was
published in America. About this time, both
quantum chemistry and polymer chemistry
symbolizing the modern chemistry were estab-
lished. Thus Reymond’s notice was realized
a half century after his address.

After the 1930s, the interest of physical

chemists was turned to the micro level from
the macro level. After the first half of the 1950s,
the journals with a word “molecular” added
in the title have been published in succession,
showing the evolution of molecular sciences.
These sciences have their origin in the devel-
opment of the chemical physics and polymer
chemistry in the 1930s. In this sense it may
be significant that the current concept of the
“1930s” is introduced in the history of
chemistry.

In the 1980s physical chemistry and chemical
physics became too close to each other to have
their own journals separately. The unification
of the two fields is a consequence of the devel-
opment of physical chemistry in the course of
the past 100 years.
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B R LE. £ LT OWBIEMEECT)

(M4BF12 Kupferprotoxyd &MIhiz) TH »
T, @RIATIRCC ERRTLED, TOBEH
IEPRERENC X o T EY R, EERTIREE
B —BIRBIERTH L eBELE. 26
BB O D W HiBEAY A\ 5 L B
HERTHD, HRATIEAPEDO N LR
Bz,

I 2 VY~V KR¥D 77 F— (Johann Andreas
Buchner, 1783—1852) & L& RikicksR%x 7 &
L7ehd, AERCT 5o T b Ko %
LThBpo—RBrfile i LicdboThsrd L
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Fehling’s Solution and Tollens’ Reagent

Matsuji TAKEBAYASHI
(Prof. Emer., Osaka University)

In this paper, the circumstances of the
discoveries of Fehling’s solution and Tollens’
reagent have been chiefly described.

In 1815, H. A. Vogel showed that the
reddish precipitate which formed on boiling
copper acetate solution with glucose and honey
was cuprous oxide. In 1841, C.A. Trommer
suggested that in making a copper sulfate
solution alkaline, it became a valuable reagent
for the detection of reducing sugars such as
glucose.

In 1844, C.L. Barreswil submitted his solu-
tion for the estimation of sugars. He added a
solution of potassium tartrate to prevent the
decomposition of the alkaline copper sulfate
solution on heating, and proposed a volumetric
method. However, its practicability was not

satisfactory. In 1848, H. Fehling prepared a
stable alkaline copper sulfate solution accord-
ing to Barreswil’s proposal, and established
the method of estimation of sugars by weigh-
ing cuprous oxide produced.

In 1881, on the other hand, B. Tollens
recognized that the Fehling’s solution was
reduced by aliphatic aldehydes, but not reduced
by aldehydes. Then, he investi-
gated the reaction of ammoniac silver nitrate
solution on aldehydes, and found that the
sensitivity of the silver solution was increased
by the addition of an alkaline solution. In
the next year, he prepared an alkaline ammo-
niac silver nitrate solution for the detection
of aldehydes and reducing sugars.

aromatic
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From Paramagnetic Relaxation to the Detection
of Nuclear Magnetic Resonance

Takeshi Kawar

(Meiji Gakuin Higashimurayama Senior High School)

Nuclear magnetic resonance (NMR) origina-
ted from the investigation of paramagnetic
relaxation by C.]. Gorter et al. They studied
the magnetic susceptibilities of many kinds of
paramagnetic salts at varjous frequencies. In
1936 C. J. Gorter predicted nuclear magnetic
resonance. The spin-lattice relaxation times
of the specimens that they used in experiments
were so long that they showed negative results.

Purcell, Torrey, and Pound of Harvard
University and Bloch, Hansen, and Packard
of Stanford University, both in 1945, indepen-
dently succeeded in detecting nuclear magnetic
resonance. In 1949 XKnight discovered the
Knight shift. Chemical shifts were discovered
in 1950, and high resolution NMR was inven-
ted in 1951. NMR has been widely applied
in many fields of chemistry since then.
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