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The Activity of Tsuneya Marusawa in
the Democratic Period of Taisho Era

Kozo HIROTA
(Osaka University, Prof. Emeritus)

Dr. Tsuneya Marusawa (1883-1962) is well-
known for his brilliant management and transfer
of facilities of the Central Research Institute of
South Manchurian Railway Company, as completely
operatable entity, to the USSR and the Chinese
authorities in the most difficult period after the
World War II, when he was Director of the
Institute. He is also deeply admired and respected
for his keen sense of responsibility and fulfillment
of commitment by remaining in China, overcoming
all kinds of rigors perseveringly, tenaciously and
patiently, until he repatriated with the last of the
Japanese engineers when their jobs had been
completed.

The purpose of the present paper is to intro-
duce some of his significant activities which stemmed
from his indomitable conviction in the so-called
democratic period of Taisho era, when he was a
young professor of the Kyushu Imperial University.
They were:

a) He established a research organization spon-
sored and supported by civil fund alone in

1920, to assist promising but unknown re-
searchers with little monetary background.
b) He delivered a strong address at the annual
meeting of Kogyo-kagakukai (The Society of
Chemical Industry) in 1922, appealing that
Germany and Austria be invited to the Inter-
national Union of every science against the
opposite view asserted by a famous nationalist,
Professor S. Uesugi.

¢) He dared, though not without apprehension,
to support the research on conversion of various
substances into silver conceived and initiated
by a farmer researcher, as a research project
relevant to the spirit of the research organiza-
tion above-mentioned.

This research project known as “Banyu-Kangin
Jutsu” proved. however, to be a hoax, in spite of
his effort lasting for more than a year. Marusawa
assumed the responsibility and resigned from pro-
fessorship voluntarily; however, only a few years
later, he was again appointed professor of Ryojun
Technological College.
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Teruo YOKOYAMA
(Faculty of Literature, Nanzan University)

The Chemical Revolution has been one of
the most important subjects in the history of
chemistry. A number of books and articles have
been written on this subject by historians. Recently
philosophers of science have published works deal-
ing with developments in the philosophy of science,
with case studies drawn from the history of science.
Musgrave published a case study of the Chemical
Revolution from the standpoint of ‘the methodology
of scientific research programmes’.

Historians of science criticize the works by the

philosophers and regard them as of little value.
But the historians misunderstand the aim of the
philosophers. Their concern is not to write a his-
tory of science, but to point out inadequacy of the
accounts of the Chemical Revolution and other
cases, given by naive ‘inductivist’ or ‘falsificationist’
historiography, which is adopted by most of the
historians. So there is no inconsistency between
the historians and the philosophers.

The same is true of the sociologists’ case study,
e.g. McCann’s.
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Scheme 5

ZhXhdk, H—HEA Sandmeyer FIHCHT % Wt
— O E e D D HEeh Hodgson B0 )k -
CTikA b, 19494 Pleil (#7 » 4 4) & Velten

(Z=2nTV) BRST S=9 230 p- il NO, ®
Cl & 5 e MFRE IO BBENFEAET B4 12 1218

{ESRCTD)E () b ARt Th 5 - L 2R
Lz, LaL, HAE&#HCI)#HW % A K © Sandmeyer
B2 Tk, FPREE#E Ar-N=N|CuCl O5FA 1

WFBELPE S MG % E L7z (Scheme 6).
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@ o @
Ar-N=N|CuCl — Ar+ +Cu'Cl+ [N=N]|

Ar: +8.1'Cl — ArCl+Cu*
Scheme 6
[7 U4 (1949) & Cowdrey (2% F U —) & Davies
(F =4 = A)DREICERO pH o4 4 vililEd—
TS LTz %F T T Sandmeyer FIE DM BERAYHIZE & 7
L, o RCESW T oGO BEY Scheme 7 D
X5rELE.
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(1)
ArNg*+CuCly~ = (1) CAfN.CuCl:J— ArCl+CuCl+Ne
@ l ArN:g*
()]
(1) CCArN2):CuCleJ* — ArCl+ ArN.*+CuCl+N.

W/ cuCh
ArN=NAr+2 Cu**+4 Cl-+N.

CuCl: N\

Ar-Ar+2Cu**+4 CI"+2Ne

Scheme 7

Ticht, —i&IT ArCl OARIZ(0) DM T2,
b ANt PGREICHEAET S L 21, #H0o
@ADL D EEL b, ACl 11d SiEHE)D B Y
THEERTD I Es. ik, WPHOEKLEC »
T, 7/{tf% (AIN=NAr) 27 ) — 2 (Ar-Ar)
DElET 5.

EHiT, ANt o [BEE O BTG 1A 5V Iz &
(p-NO;>p-C1>H>p-CH;>p-CH,0), ArCl DA
Ritxhsd o &Aam L.

D%, Kochi (Z—F)® L p- = br<vt vy
TV =9 h=2r10F [p-NOCHN:] Cl oHE{LHHI)
CED9MT, avErzTils, =2 oI HEeh
I ERT p- = b p a— FXYE Y p-NOCHI #°
MR CAERTAHZ Ehb, Are T o LA S # L
7= (Scheme 8).

ArNz*+CuCls~ = ArN,CuCls

ArN:CuCl: = Ar+ +CuCla+Nq

Ar* +CuCl; = ArCl1+CuCl
Scheme 8
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Centennial of the Sandmeyer Reaction.

The Discovery and Elucidation of the Reaction

By Matsuji TAKEBAYASHI
(Osaka University, Prof. Emer.)

¢ This review includes the following items: Mixed Sandmeyer reactions
1. Discovery of diazonium compounds. Waters’ mechanism
2. Discovery of the Sandmever reaction. Effects of cupric and ferric chlorides
3. Action of catalysts in the Sandmeyer reaction, Pfeil-Velten’s mechanism
Isolation of reaction intermediates Cowdrey-Davies’ mechanism
Hantzsch-Blagden’s mechanism Kochi's mechanism

OFe 756 o 2A%BTIrvyHESY LIV

" # Pl S hotz— R (155 + 5 5) Dz, &
1984 B HEFEER (E2E 438 (PAC CHEM '84) ic2\» AR—LyvavbBIbhb, FEEILEE (E
T i, (bEEH, (CENE, RS 2 bicEe
RECOFHACEL L VKISV ELOT, & HrTAHRT 5. (bEEMEO > & 29 Ak
LCBRoB 0 £ Mo RET ey 27 » 7L T, &8 W)
Hocsmbe o LET. OMsgErpiA 5 A 1 B G, 500~1, 000GED FHAME R
Ok 19844E12H16H (H)~21H (&) DAAE
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AR, A5 XDkET7> v F « 7
(Jacobus Henricus van’t Hoff, 1852—1911) &, A% =
=7 v O{EF#H T v = A (Svante August Arrhenius,
1859—1927) OFIC L - T, WY Lt FEHh T 5.
bbAA, BRBEERLFY o7, 4R SEXE
HEAER SR, BIELEY, H5VHE LB
s Eh, FRRCS) 5 ERBORBELBLO—
EfeaT&. 777 b » A7 HOBEREGO T
FNIE b OO—20%, BTFHOBMAC X - CHRBAE
T 2HBmTho. BETRES{ERBREC
OHENL, 77V b - R 7PHOE OLFEE I L -
T, SHOEFALL LTI hDBENE L - T i,
e, YOXoEhEd > Tuvieod &5 B,
7y Y b k7 OMERYIEFET B O L AR EmELN
HMThaP, LkhsT, ZofokE:, By &»
Tl T~NSERTHL LEbhS. CoEEoREEREY
R LIcET, Tk, 77 Y1« w7 OBERHGRL
I CH o FeD Dy, &@E&ﬂ;ﬁﬂmf$oﬁ:@ihﬂ
gD onWT, EE LTI,

RO X 5, 77 v b« F7ERERO BB
I, ELHTRVELLSHET DI THBL, FRIC
bbb d, oo MBIz, hoBs & it
SR BWINTIRBEHD, E2b DTS X 5 7H]
Bub5 25, TORMIL, MEv-Th, 19HRELE
BIA, BROPEER TG Lz, BRRGRiAn &5k
WPTHD. COWPDBHME, Freq(P G,
A. Dolby) OMMPICHAHD, WHRGRE, FBTH%
FLLbic, 9ERROIFREEL L ARECH -
fo. MBRICV T, & OBRHREPIEEOMIEICO
TOMGT, BREBMNC L - ThET D & 2deT 2457
&, BHARASEE RS DL TSR Epv
Lic. BiEOMRLIE Lol o702 E 2 v 7
V== (Dimitrij Ivanovich Mendeléeff, 1834—1907)

B H B A

CRBEUCTHCR 2 TE e i)

BLOA FY AD(LHHK E » H U ¥ 7 (S.U. Pickering),
FT—&Abtw v (Henry Edward Armstrong, 1848—
1937) S TH Y, BEOHBLIER LLON, 79~ b
*Hh 7, Tr=vA, FLTFA YLEROKER 4
AN s o A AR 7 b (Friedrich Wilhelm Ostwald,
1853—1932) TH -7z,

COROR/FNE Llc LHED, VWhic7 > v b«
& 7EERS U O(EEE I £ 5T, b el L
HHEOLDTH- ek, EbDTMERR LTS,
EbEL 7 7 Vb R 7LRTOBWIRE, LA
LOMEMERE, {L¥H @R SHEH BT
1) CHRUMT 0N, S —BEELHThH-1. 1
2, ZOXOUBEWHREN LT, ¥ 2RERNOBR
BAERNTCDD T > PR TCHEBD, FERT Vb
F 7 LA b, (BRI 2 5 - A S EE LRl
FHOIMRRMIIC T, ZOAWCE, BErkilEEo
F—n F ¥ (John Dalton, 1766—1844) TH otz F—
b AR LS S0, TR B B ik S ko d~
ENC L oTEF TR, ENERL EHOSEL TS
HERTOLEE, BRIOICHE LT LD HoT0 50
THoT, Witk L EFMCE LTH 30T L |
EWVimThote.

F—n b YOBMERIY, FAY Y (Thomas Thom-
son, 1773—1852) 7c & 4R DIbFEFE DK EHH & ¥
BTN, F—n b &R0 B 5 BRI K
BICDEF & O ML Bl e Mg 5T,
TR L@ L {mbhTu a9,

T VbR 7OERRS, TOELHOREIZH
T, F=abvEALTWAHENSS. 72 Lz,
Zr Vb A7, BEEOFERIZOWT O # il o
T, (WL 2KICHF 2 ESIWEA (die wasseranzie-
hende Wirkung der Losung)® | L4 &2 5= LaircE s
LBRTUA, Linl, 77 v b - k7 ORBLES
HERTHBE, COFUNE, Y TH - B
i CHRNABRORAETS) et 5 nEHET ok
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RThH-T, LLAH7 7V b+ £ 7 ORI, BREED
BHESTOYER~OFHECRAT A LW F 2 - M
WLt T AR, ELwXseBbh b, 2%
h, 777 bek7h F—n b v ERBRS, b3 iab g
B—H0 (L - ) NeiEETHETHDD,
HAOBBEERITTWADTHS. & ORILAIMAK
DR L, BRRFOBINREA N E - T, LUGOF
SEHEC T v b - k7 HRHBEEL ZTERLORID
ciREVWRERS, ZoRICEWTEE, 72 Y LR
S HWEROMI - Feil gk, 188TRCRES IO
W [ Atk L oipic s 2 BREORHE] ©
HERFHTACEC I TERLTALBT LTS,

9. Ty b KTOEEER

1) GEOEHEFEROREEL OB

5 v b+ ok 7 OB FRA P THHE LIDIX1886
$1¢=—?v@$iﬁﬁﬁéfﬁv10ﬂ$§ﬁ(%
m7§vz%f.ﬁﬁnybﬁt6)ﬁbbﬁ,:hb
oﬁimmmﬁm&ﬁtxrvvmbh#mﬁ%Lt
Py Ly aik) (Zeitschrift fir physikalische Chemie)
o1 B K4 YBTERShI. 77V R 7,
:n%ﬁoﬁﬁf,o?m;ﬁmmﬂt.

ﬁ?iﬁqﬂO{tﬁsFﬁ@E&ﬂﬂtﬁﬂ LTaasZ ExHM
nABLETHHLMEOFT, 2 EFDZ EMHLEEW
B bD Lot Tihbb, HEEAHELHH
KbofﬁﬁﬁﬁﬁE,&%K&oTﬁﬁﬁ@&
HaI D & 5 2 ¥ b, HELBIRIC IR DU
(eine tiefgehende Analogie) 7%, s LA EAER
L EXEVELLONFT AT,

e AT o Al L
§®&thfaﬂﬁjéu,ﬁ@%ﬁ?mﬁﬁﬁ#ﬂ
%1 (Ktudes de Dynamique Chimique, Amsterdam,
1884) ki B TEF) coLwTORETH-T. 7
s ¥ b e k72, CORFEOHR T, MEFEHNN] 28
NERAGCTERET 2 E2RA TV B, FA
v oWl 7 = 7 7 — (Wilhelm Friedrich Philipp
Pleffer, 1845—1920) D i~ oBEEBT % KB R
# LT, WEES S oK T B0 ES
AHBLTVWED, Z7Y b7, 77277 -0
Py, REEChAHA 7 Y AOWMMFHY - 7 ) —
# (Hugo de Vries, 1848—1935) X hi& AT, =D
gihcowToWELXHALT, 7 7=77 —DOBEE
CET AR AEB LTV 7 ¥ b« 74, BRI
B ABEELGEOEN L, MEHEELT, F—
HREOL O TRV EHNTS LD TitotcZ &I,
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B e, 77 v b 7R, ZOHHEORRY
DEDL BT VD,

R (die halbdurchlissige Membran) (%, ¥&if
ik 5 —oDOFE LD, COFEIL, QFEouw
THWHhAFRE, ELHTICHEHLTVS.
CofioRmuEL A UAREE, SRRt
#) (Spannkraft) 7%, W ECEH OB G RER
(osmotischer Druck) &WHHTHAZIIhD &\ 5
MEMLLEbINAT LEHATHEY.

Lind, CoBEUER, MALRELLREV. 77
Vb7, KO XD ICHEET S,

bhbhis 2 CihoTWAOIE, AAMTHEL
BB TR <, AT R E LIS
-C-&;sim‘

Sk L L OWIC T BIEDOBLGA, AHECH
SHLX LMD B4 LTV 5 & T, WENE
UnHEHEY, ¥ ARMCR—-CdhiXiebisy. 7
Y b R7I, BELBRCETAED ROLRE
) v Uala ko & 5 icHElT 5.

ShOEL, Ko TrEBECHETIC L
HEETH Y, BROBEEOHEZ, BEATH
¥ﬁﬁaﬁ%f%:&ﬁﬁﬁféb.ﬁﬁﬁ?ﬂ$
FHROTCH - TEABRATE 20T, HHEICW
B DB,

v b R7IE, T CRBESFlBhRnE <
R LTV AR, BEEYSTHEINCL - TRET
LAl %, ELETTLWAbIT Tk, ZOBY
3, el EAMBTREERANTH -, 7770
F7IeE T, T, & LBEELYKCNT S (8
BRT0) slhoERE Akt BEEOfE,
WSRO S THRCRATEP) & Vv 5 g
4, BALHERTE LI oM. L Ligdin;, Zx ¥
boe k7 ORICRFA LA E LTI, 05T HE)R
WY, LA LEHLTV A1 ORIREHAZ LI
%hkb.%%,WM$K7TYb-$7ﬂ,&EEﬁ
ATERcRERT A EEBE LTV,

XT, Sk S ek AENOBUESED O
Bethil, AfklmmsAEoNRs LTRSS &
HTEBTHHD, COZEHNKTHD ETHhT, £O
FARmbraTths. Thbb, KECEM LALEN
12, BRCLARCEXA0THD. 77V b H 7,
= OB RILT B biE, BRA~OMIFEHEEA
DA, VWEPLELBTERED EBNTVEY.
Fre7 v b k7R, Gk L E OBERIED
+THC L EFTHOTH B, WAEOHLHRDH LD
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AMEEHET AR TR, v b kT, W
FHOMEHEUELR R bR 2013, Bt TEAGHE]
FEf L s8I F RIS AL (HGK), Thbb,
HEHSTOMEEN, $X0, BHSTOERES L
BHEREOFMESNICHEW, CEVWTORTHDHZ Lx
EELTLBY,

2 FEBFE~OKAILOFBOEH

Sk LR S OBYE (A% 20T 510,
Zy b mZRETY, BEWERCE A L ORI E R
TEHZ L%, EHLLISETS. £ T7 7Y b ek
74, FA T F e RFEMBHFEEE T 7 = 7 r — OB R
BEICODWTOREEY, SEHMCEH L. Y7 =
Zr—, Z=r 27 ALEOMPE A LER L LTHH
L, SESFRBED > 2 PR 5 8% I
L, 15°C BT Fatod & 5 feis i a fihreto,

¥ a WA & BRI CEFRT. 1em?)

C: BE (FEl%) P: ##HE(mmHg) P/C

1 535 535
2 1,016 508
2.74 1,518 554
4 2,082 521
6 3,075 513

P/CHRE—ETHAC L, [ENLBE L LAT
L&, LIHoT, EDEBHENREATHC %
HLTW. Fiebb, HlBRcEV-TY, Sifkos
& & [Akkic, F4roBERP BT 5.

FleZ7r v bR 7 77 =7 r—OEBRRLA
2, F-7Y-A0fEBHERY, FHRCHVT, &
A NDERBRESIT 5B & ERFEH LTV B LR,
Tiobb, P70 —A, it A cs i
I oFEN, B WEREH UV v 4 - B D ) 7 ABHOB
B2, Ml 5% LVCBEEOE (L Li2b
Foé&, 2o%h, BEELBRBED AL L.

(3 HFWHECHTZY Lty oEROER

7y ¥ b k7, AACETBIENCP) &R EE
(T)EDBRICONTD 5 » & 24 7 0PI, Kl
HieowTh, BHTEADLESIRE L. 777 b
<7, BE EOBRNESEN D, #E (kb
BEE) —FETE L HE, P/T=—FETHD
SEERMRLEY. 72y bk, HRNESZNE
KFTRIEL, 7727 7y~ E B i1 b
b, ENEHEMARENEMATAHC LY, $fs, FF5v
DHFRFEH ¥~ 7 A (Franz Cornelis Donders, 1818
—89) &+ A K 2~/ (Hartog Jacob Hamburger) &
PAEHARE AT o7, F 70— R e

FRIEBORI D, WEL Vv a -k F YA
PR BT DIRERLS, S LVuBEEOE LA
BT LR LI,

EHRZ7y v k7R, HE VWM LEH CikA
s, R ARTCHERD, So0kEEXCEL T, #
GrETCIREEERE U5 £\ 5, ¥ v (Jacques Louis Soret)
DFER LTz,

4) HFEWEERCHTZTI+H— FooERo®ER

FTCER7 7 v b R 7R, FWERCOWT, S0
B LARRIC, A4 A0 ), e a2 ORI E
HATEnz b, Himt - RBENCIEY Lz, 2
T H— Fe ORI ERICENE LSS ExiEL
b o B oy

ET7 b w7, KEEEEESIETSR,
Tl xid, JFBRLFEABR LR CA L v s
U X — NIl B2 ET 5. £ LT, #%em
I ORGAHERTH L LEETIE, SEoEhP
ERFABROBREBRE p &1, ASChoo L, #f
FHEREHLHEBINCIERT 52, To#c, 7> v b
R 7, k0L s5icligTs.

CECHE LR, Bha ks ic@oEL
THESNEDTHERY, —HTY « a2
BB EA LG5 &%, BilciEisrTT
Wn oo L Lighh, fihFesvwT, Bf&h
COBMRIL, T H— FeDkll2iEEcEs -
WOEBENAD o TV, WERZoBEINL, B
Db YV ICBBERE 2 S ThiE, H5D55ERK
ic#fiTEs. 2% h, HBEE, SEckWT,
EAMERIL ST THH 5 £ b, FoShii
FUOGTHER LbENEREYSLITS
KFEOFEHMETh L0 THELSE LV 0T H
}533!_

S TETHE, BMAVESEICE S e7 > v )« k70
HEMTHS, cTiBVTHE, chEcH=ERLE-
777 r—DRBRERE, 77 AOEE T
(Frangois Marie Raoult, 1830—1901) ©FERER L 41
WT, BERMASRAE RBINCTEM L X S L4 5.

BT 7 77 F o k7i0d, 77277 =20 LE >
a BRI OB, SREERK I BT, &k Ok
H) DETELE LW L% 5 159, %91 %o
v a Bl EELD. ThLl ZF L0y 8% 100 7
7LADKICHER LI L OTHE. FOBEOEHOKE
VR100. 6’ TH B, £ T, ¥ 2 HEROBEEY, &
BN (23427 T 2) ORKVTFTED E T 5 b1
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75 ATHAENMD, 2/3427 7 A (100.6cm®) DRI,
BETIE, 17 20,0581 g O THEERDBI LK
feh. LTAT, 7727 7=0OF—A1%, 0°CT0.649
SETHBI-LDTHEN D, RE ¢ ORFOKFEOKER
0.649 (1+0.00367¢t) ThH5H. LT CEEFEE LR
i AAKEOEN Y, FRCETS Y HOREBEL
wiT 5L, WORRNEBLRS.

REC(:) BEE KEOED
6.8 0. 664 0. 665
13.7 0. 691 0. 681
14.2 0. 671 0. 682
15.5 0. 684 0. 686
22.0 0.721 0. 701
32.0 0.716 0.725
36.0 0. 746 0.735

7y b k7I, T2 BEROBERED, Fiick
WA HOKRENTRTENLEFA—THD & & ¥ R
L, &tkfiov MERE SFKELR, FHOTGT%
Sz ExERLE Grelebil, BBER, ~ 85
FOFFEA~OHER X T, KEQENE, KEFT
ORBE~OFHRCL > TELENLTH D).

W7 v b m 7B, T xH— F e OBERDER
CRVLTIRUTAS 2R THRNTE D BTE D
REREEIL, TUANRRE LEESERTORSTH -
7=, KOELEFEICHE LT, KERHOBRIEIEL 7t
Bai, TTREL AR TVE®, &t at2
(Joseph Louis Gay-Lussac, 1778—1850) (X, H1.096
OB, BERENKDEIED 0.9 TH B C &
4, &1z, 7V v+ (James Prinsep, 1799—1840) 2
1836%FEIc, ZOHEMNRE LIHBRTHDZ LeHR
L. 7V v 7R, 7+ ¥+ £ HE (Lambert
Heinrich Joseph Anton Konrad Freiherr von Babo, 1818
—99) #A184TEIT—REL L, 18584/ 2 /v - — (Adolph
Wiillner) V&, KEWOBELER T BEICILAT 5 2
ERRE L. 4 A BT A HIXISBSEEI, 1,000 7
LDOKIE 77 2T OB LicS ¥ X ¥ Il
ORLAERTI, FEELVW b £LT,
I88TIEIL T v viL, =—F A%l E LTHVWEEE,
TOXPRTLTHE ELm LI,
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Fof 13, FhERBE L BROKIE, p ¥ E100
75 AL LEEEoRR, MRBHRoG FRETH
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SRS LA | v h A2 LEL
1. Tihebb, 794 F— FroiEAlk, BRcsWT
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OFHITEINT T, 18T8FIKAMET, BIUERET, &
LU RO LAY S D - LI EERELT
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BEThiE, AM=K GR—oBRC2VLTI R IE—
ETHLCEEMR LT LIRS, HH100 77 shE
PYZ3 AT TWAL2OKERTR C &£ THIT,
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WEEDTD. 7 ¥ b k74, FUALOKEETOR
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W27 — FeOElhLBEEDOS LVEN,
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zZre.

B 7 7 b« h7iE, 72 #— F e OBUAE
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A LT iedt, 7 o 0dEERE, AlBich
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TTERT L=y A, 188TE [KICHER L ED
R OWT ] LI R EREL, TORTZ 2V b
» 7 AR LcER, Thbbd, T—EFMic G Eh
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TEBELE L] E0HHRE, E<0HEBE >
WTRIE LW, HEKfINSEHFETH T &l
LT, 0% b, hig DS OKERIL, 7V x4
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FExTTOTHA.

COfioBSMLTT v=y ADTF Lic#RL, -
EorshhtoTholo. GEOBETEL, TV aH—
Frofgilk i+ s8a60555. L{AashTu%
#li, HFE, BE =2oRLLoBET, ZoMoX#
BERRET, HEFcMET S SADEVSBE
LT A2 &5, T+ — FrOEMAVHES
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i,

_ mtékn
m+n

Eld. Thbb7Zrv b - w70 IHAIEE T
TREES:, MELTWEREVLCARBREST 002
BT TRELELOEELZ D ENTES. 2T,
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HETare),
i=1+Gk—Da 2)

Eid. 2%h, 22V b ek7Di L, Trav RO
a & DBFRIL, QAR TRERS. Tr=9 AR, @4
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ETMTs7 v r0F BRI DELR i Offi, 22—
A7 7 ¥ a (Friedrich Wilhelm Georg Kohlrausch, 1840
—1910), #A LT > LOBHEOEE L b R b1
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B GEEMH B B ) tkuvT, —FHTszL
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P, Tv=vA0HBRTH-I. 77V b+« = 70%H
WERRRIL, EHEAEENDERORGOKELRELT
Bh, Thdz, YRKokEELBL T Se@EDdbRS
LZrERbT, (EFRcKHFLEERC LIOTH
ofc. Zr b A7, Rk EBERE ORBICE Y
B, MEIIREAELFR—DED L LTHRWED &k~
ez e, BoE458 350 ke, Mot
ERZFALECHER TS LELRS., 721 -
&7 DG, BHENCMEFEOETHZETANDS &
A ETeotch’, EHNEERELD TR Ui Eis
REEINDETITE, Wanicd L oFathine&icdh
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Z VbR 7H, LWL ORI R
WEL, 2206, HOEREZE DT, BIELTL»
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TEHARD L SVCOFERTHESL)h D] A
ELDTHotc. 2D, Zy¥ k70T LREE
AN L0k, S LB EOREEL O
Wwic, oMM BB HTH it wHZ ENTES,
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BB D(LEE - BRI A FE T, 18T8MEICT A AT A
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Zr¥ b7k, HOEFCHTS, FA4yofks
# 2 /< (Adolph Wilhelm Hermann Kolbe, 1818—84)
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o, Zr b7k, B SRR LI S eFeh
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b) BELib oK, TSI UTEREZMLS
k.
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Iz, REHHCELTOLESHLER TR X
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it Ao, OB WIcHEEER L. ZoRB
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Eilhard Mitscherlich, 1794—1863) @ [[Af ] & HI1F
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B L AE0BH) &L LTHhaitEDc £, Wik
DLOHZDRFEL, TENOKRELTHRBEhS
oMK, BLEELIOTHL. £LT, 20
MoMEHOAEEC £, BLAELLS, HELr L
bToTh-Te.

77 vk A7L, BRIk R ol E el
PH Lot MEEhci@sehfifiobos, £5Th
WhDDO N SAZ L hERLR L., 77 b

C27)



28 £ % 2 & %

H 743, T ChicBEFck 2 RN Y, e
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LEEXFIHLT, HioMErEn <ok,
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lichen Aufeinanderfolge’, Sammilung chemischer
und chemisch-technischer Vortrage, XV Band, Ver-
lag von Ferdinand Enke, 1910, pp.277-454;

S. Arrhenius, Theories of Solutions, Yale Univ.

Press, 1912; ]. R. Partington, A History of Chem-
istry, Vol. ¥, Macmillan, 1964, pp. 637-662. [#
WEE | oRNRBICR, KOBXLASS. . H. Hil-
debrand, ‘A History of Solution Theory’, Annual
Review of Physical Chemistry, 32, 1-23 (1981).
M| o [FMRIE| cik, Xob o2 b
5. Harry C. Jones (tr. and ed.), The Modern
Theory of Solution—Memoirs by Pfeffer, van't
Hoff, Arrhenius, and Raoult, Harper Scientific
Memoirs, 1899; Theory of Solutions and Stereo-
Chemistry, Arno Press, 1981 (= o [[R#idE | o
, WEo B rroxEEBshTw3);
The Foundations of the Theory of Dilute Solu-
tions, Papers on Osmotic Pressure by J.H. van't
Hoff and on Electrolytic Dissociation by Svante
Arrhenius, Alembic Club Reprint, No. 19 (1961).

2) P.G. A. Dolby, ‘Debate over the Theory of Solu-
tion: A Study of Dissent in Physical Chemistry in
the English-Speaking World in the Late Nineteenth
and Early Twentieth Centuries’, Historical Studies
in the Physical Sciences, 7, 297-404 (1976).

3) J. Dalton, ‘On the Absorption of Gases by Water
and other Liquid’, Memoirs of the Literary and
Philosophical Society of Manchester, [ii] 1, 283
(1805). (= @&k, Alembic ClubReprint, No. 2,
Foundations of the Atomic Theory \ZILEE 2 T s
B, BH DERY o Hi—WEER 11 Jhfkk
REEBTITS, 1974, 240-244HicH 3),

4) #HLE#E—, EREFROFZBE—Dalton &K &
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5) J. H. van't Hoff, ‘Die Rolle des osmotischen
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Gasen', Z. physik. Chem. 1 (1887), 481-508
(481).

6) van't Hoff, ibid., 483.

7) wvan’t Hoff, ibid., 481.

8) van't Hoff, Etudes de Dynamique Chimigue,
Amsterdam 1884, pp.177-185.

9) van’t Hoff, Ref. 5), 482

10) van't Hoff, ibid., 482.

11) van't Hoff, ibid., 483.

12) van’t Hoff, ibid., 485.

13) wvan't Hoff, Vorlesungen iiber theoretische und
physikalische Chemie, Band Il, Brunswick, p.27;
Partington, Ref. 1), p.654.

14) van't Hoff, Ref. 5), 483.
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17) wvan’t Hoff, Ref. 5). 484.
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21) van’t Hoff, ibid., 487-8.

22) van’t Hoff, ibid., 489-90.

23) wvan't Hoff, ibid., 490-1.

24) van't Hoff, ibid., 492-3.

25) Partington, Ref. 1), pp.648-650.

26) F.M. Raoult, ‘Sur les tensions de vapeur des dis-
solutions faites dans 1'éther’, Comptes rendus, 103
(1886, 1126; ‘Loi générale des tensions de vapeur
des dissolvants’, ibid., 104 (1887), 1431.

27) wvan’t Hoff, Ref. 5), 493.

28) F.M. Raoult, ‘Loi générale de congélation des
solvants’, Comptes rendus, 95 (1882), 1030.

29) wvan't Hoff, Ref. 5), 496.

30) wvan't Hoff, ibid., 498-500.

31) Raoult, Ref. 28), 1032.
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33) 8. Arrhenius, ‘Uber die Dissociation der in Wasser
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-48 (631).

34) Arrhenius, ibid., 632.
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Analogical Imagination in Science

—van’t Hoff and the Modern Theory of Solutions—

Kiyohisa Fujn
(Department of Education, Tokyo Institute of Technology)

In 1886, van't Hoff proposed the modern theory
of solutions, in which he stated that there is a
deep-seated analogy—indeed, almost an identity—
between solutions and gases, so far as their physical
relations are concerned. And he verified his hypo-
thesis on the basis of Pfeffer’s experiments on
osmotic pressure and Roult’s experimental results
on the lowering of vapor-pressure and the lowering
of freezing point, etc..

In forming his proposition, van't Hoff’s analogi-
cal imagination must have obviously played an

important role. His suggestions were so much dif-
ferent from traditional affinity theories of solutions
that the debate on his theory arose between van't
Hoff, Arrhenius, Ostwald and British chemists,
Pickering and Armstrong.

Van't Hoff advocated the sound use of imagina-
proposed the kinetic theory of solutions after Dalton
had suggested the mechanical theory of solutions.

Van't Hoff was possibly the first chemist who
tion in science in his inaugural lecture.
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WESEIL 2 a — 27 « 7Y —A Y (Joseph Priestley,
1733, 3, 13—1804, 2, 6) D250 1cHizb, HEH
DA F Y ACKEICHERTTBAELICT 2 VA ED
G A S A S, AR B LC AR RE
¥otRribiicoet, @hhoy —XTh, HEF
D3A, (LFERFE—YV AP, 7uATF Y FOALHO
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WEhi-0oT, ZZCREFORTCRRBERTWA s r
A5V FOTBREMB LT, BhBbedib 7Y —A b
VAEREEOLS L E Liz,

STEHBTAZMEOBLET ) —A F Y OEHE(L
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L AT sTohizoWwT, ThefioBkyLiz
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