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Tha &R s LARETHD S, ZOREEITN
L@ TRETHS ] T EREELTVWE™.
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ENORIEF{ELR LT/

fliD—2ik, ¥ o ¥ 44 (H. Saint-Claire Deville) @
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HACTRT 5 & & OEME = XU 0RO
EIRRTO e v PSR ORI BES Lo
BB ST, PIUL, BIEouw TS b - OB,
&S U E oEROTGIEY, (LERIBIZL 20
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e DEELTEL TV S IcBbh s, FEBHONR
it pede b —43 LTl s o1, 1888 SEDEIIIT S L
TCHAE.

2T, A e b Y =i hoRBICoLTOREY
FTBE Bl o T, HiEMETEY S 2icb ORFETH
S EOFEL G, A vy P =ORAEGFHTAE,
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Formation of the Le Chatelier Principle

——Analogical Imagination in Chemistry

H. Le Chatelier's first step to his principle was his
interest in hydraulic cements. Through the investiga-
tions of cements, he noticed the importance of the
dissociation of calcium carbonate. In 1B67 he read
papers by Moutier and Peslin which had suggested the
Clapeyron's formula could be applicable to the dissocia-
tion of calcium carbonate. This led him to studies on
chemieal equilibrium.

Tn 1884 Le Chatelier proposed the first form of his
principle. According to him, his idea came mainly
from three sources, i.e. Carnot's theory, van't Hofl's
“principe de 1'équilibre mobile”, Lipmann’s concept of
“phénoméne réciproque”.  Tn his principle, van't Hoff
suggested that equilibrium moved by the fall of tem-
perature to such one as its formation would produce
heat. Lipmann also gave the Lenz’s law as an example
of his reciprocal phenomena.
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Through these suggestions Le Chatelier found that
in both chemical and electrical world we could see
apparently very similar phenomena. On the hasis of
his analogical speculation he propsed his principle as a
hypothesis and called it “principe de I’oppesition de
l'action et de la réaction”. The name which he had
given .to this hypothesis reflected his monistic beliel that
physical, chemical and mechanical phenomena were
essentially the same.

Le Chatelier, strongly influenced in his student days
by positive philosophy of A. Comte, has tried to verily
his hypothesis with experimental facts. Tn 1888 he
restated his principle in a rather simple form and
asserted this to be a purely experimental law.

However, it is evident that his hypothesis in 1884
was brought forth by his speculation in which his vivid
imagination based on analogy played an important role.
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filrdmeoE ARG T 4, HFTR BE2H06
HiegTH b, WAL’ 1918CKIET )E

bied,

BB o g s B (Filkeat), HF4
% W24, CrucHes PR O®IE G A,

B R BOGER) (R A) B W OPR) (g )

pi e owE ®E RN omA & o wms  mes s a
1918(K IE 7 )41 1 3 8 15 38,514 64,455 102, 969
1919( 8) 4 8 3 15 (67.473)
19200 9D 1 8 3 15 (89,475)
1921( 10) 4 8 3 15 100, 459 0 100, 459
19220 11) 4 8 3 15 101,059 0 101, 059
1923( 12) 4 8 3 1 16 kg 69 101, 059 200, 000 301, 059
1924( 13) 4 4 2 1 14 16 41 66, 434 13,975 30’ 409
1925( 14) 4 4 2 1 12 12 5 52,722 3,000 55: 722
1926( 15) 4 4 2 1 13 9 33 53,528 7,259 60,517
19270 F12) 4 4 2 1 13 9 33 52,581 5, 008 57,589
1928( 3> 4 4 2 1 13 9 33 58,510 4,834 63, 344
Bl 198 E~1922E R OMIE, RREITF, WADF,

S 8
2. 19194E[E L 10205 o H () » 3licsT)
. BENSoFRERRNLAZRAETHS.

R TH B, - OF4EN T WL R,

Hif: 1. AR L1925 LI o B8 i FHsMESS FOIRTATEe] X b fFm.
2. 19IBEM~1924FE F o R 12 TEEMREHAT T FRESRERE] L 0Fik.
3. 19198 L OT19204F o R R (R o TUmKIERE S BES, p350~351L1 0 fEak.
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s AU MA L Iic B L Tais6% &,

B2 fEodiic s CIER AT\ 5, SAELRTH (F1
BRHTRLTWSM, FTHLRLALEHTSS) i
BILTi, T e~ & 5 CaEiE2am A0, B
W16 R &M TH - . TRABTO D258 (1)
B33 6 A OBMALAHEMIBTES ST BT

T4, ToOMAI20E L5 IRE® T, T o - i
Wk AT, EERFLEMBIARITALL & W L1918 (KIFT) 4
A RS LS h, B, EFErths
hesf, ToMGH TR L, TS 1918 R
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PR A T AT -T v B (E2).
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£ % % ¥ % 10 Q979
=5 MEWATOANLBRORY

m A % s A # % (PR (R 1)

ww wF Wi Wi B, wA a4 @t mesar SOR & @
1920(CK E 9 D& 3 2 1 9 ] 1 20 24,451 250, 000 274,451
1921( 100 5 7 2 5 9 9 37 103, 296 300, 000 403, 296
1922( 11) 12 7 2 19 30 37 100 185, 999 450, 000 635, 999
1923( 12) 14 = 2 o 38 37 r 256, 350 89,190 345,540
1924( 13) 7 12 3 15 a7 41 115 251, 693 3,000 254,693
1925( 14) 10 11 3 1 31 a8 104 176, 186 48, 200 224, 386
1926( 15) 9 10 3 1 36 40 109 197, 070 101, 000 298,070
1927 (Im# 2) 13 12 3 14 33 45 120 196, 170 16, D00 212,170
1928( 3) 13 12 3 11 39 43 121 196, 170 42, 000 238,170
W1 19 BORT 8 LORIEOKERY.

2. BRETSCHEFBCRTS.
Wik 1 AR TABBRBAR LT (OENTTE), BRI TAFENEHEHNTTERRERE]
£ ERENRLE.
%6 AULETBAFOAR L BRO Y
B it # Citfe: A)  AECHEE < 1, 0007

SBT3 ot BROR. sok

Lotk mn w P zoml 2%
1917(K IE 6 D41 2 5 10 17 0 5 22 53 22
1918( 7) 2 7 22 31 6 9 46 136 63
1919 8) 2 7 21 30 5 i 42 211 110
1920¢ 9) 2 7 35 44 6 13 63 276 162
1921( 100 306 348
1922( 11) 107 18 146 27 319
1923 12) a3 o1
1924( 13) 885 886
1925( 14) 23 10 46 209 28 344 987 987
1926( 15) 24 9 47 216 83 41 384 1,181 1, 046
1972(M A 2) 24 10 48 247 a1 108 484 660 621
1928( 3) 22 12 46 247 82 138 525 855 690
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REPTFEM o, & Sl BB 7 o il &
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X e,

PR 7 ShAIRTE PIERE+ 7 o4, LU T8I/ b
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ST LRB T EOBBIIERYTY LI ED)
febigvead, 1923 CGRIF12) SELIERICT: - CABIT
e 2, YPOFHIRATSIOTHES. Ll
#5, FAFEFIERIC L > TOER TROF SRz
BAELEEi A Ed ol aicy. ABSETIR 2
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EDLTL il TEs oo, BEFERTRERS
T2 LT ic b B ic 3513 5 £ OB fih &
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BLED X 5 feihil% 25 &, WisHETR O RER
BB D feh T A 2 b e 0 1 LR HERT e
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% BRI LI M B 0O - KW TR, (RHE
FOMEMELHREERZSE Loil - R ER KR
i, Zhic L TR fil ke b S el s
L OB ERT & v 5 SO Toh T, RIS DT IERT
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LIMIETRT L0 sV T LA S,
= ORREYSE B RTIEAT AR L2 Flhic o T R i
shTHI Ly,
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ARfERE S b, HRIT REET OME S K
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IR R L LS,
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SRR B UISiE
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), 74 hoMIEME (190185), 75 v A
OTEREFAWEE), 77 0@EUHHRE
B (19044E) ke hTwa, Hic, F1vT
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Bi. p.220, 240, 486, 493, 501 (1951).
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203 (1956).

4) BAR%ZRES TRAMEEEELS, 218, [k
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FEmEESRRcl+sRRE, RRE@HEL
3 Ho4R) ] ThEARFHESE], KEARFH
MeiETITS, B T8, p521 (1928).
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F.Haber & R. Le Possignol, “Uber die Technische
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PO T Y ALFESLFEE SO M & EB— (1)

I e FFES (Senate) OFH)
(1926~1929)

1. Senate OE&L
192548 HD ACS v v A4 T, Gordon id

HE 1 EME R ET TS T & LR RE S o
A —iEr 5x 2 EHREL Tl -7, (e
HEOMET 2EBOEHT, BAOMEOD E2ikL
R OLEIEL N TULEO AR L BRses
zETHhD, LLTOMEOEROZBITLL 12D
MR BT 5 08 By 72, Senate of Chemical Edu-
cation ({LEEENRSLT<ETHA I, ACS |
MELETE L LGOTHT Senate 287, ) £HT5
oML A OESEEOHEC L > TEER,
ACS OSAT, Thinfl »uv. v, ERLRE
TaHEELAL VSR, ACS ofEfEnL &k
LU gEEEM L5 LDT, E0EMNELTS
¥O5O08ETF b, (1) ACS ORFTITNTO
BFiEtic, AMOLEHE oEM S Lok sh
Alkoicts. (2) ACS lLEHH eIty
BV, BT eSS nkien. (3) 4H
S MEAR O MRS, ) B, dv v, IE
OUICEERE DT s L, (LERTcLeES
TOADENEFHEETS. 6 Eo{ffiriEofis
AT, CoBMETSh TaM0E LAY
OM TR SR T E T Ol » Ol 4 H
MiclMr oo Licie b, BeoEiizbiclid s
ALtcho i s L&D HEL Senate %l
LLTiibhaZ EEiat

H1926%:4 § 5 H, ACS # ¥ I£&TD Senate OF)
SEICR2MD H2BBROREAEML, ik L MTion
Micowtiit, 1 MEdeBEowEs, 2. 0
Befbsa —2opag, 3. EGEHLSEEOT 1 10 B,
D 3OO oWT, ThEhENEE BT THFR
L. BiroFHOHEY 2 TaZ b nht®, [
BELBTHRBAEALTEH MG SR FOZ L1
Brghao bicLlT, cOBRSOREDLMIC, FHL
LEERE bt Senate 4 ACSIC L » THRE SR AME
S OLTHESh o LR eaRbridan

O M A M

(Bl RAF A

TAHTHEEMRA LH Senate O EiThiz BS.

Hopkins %, Senate #BHEHT OWGEHE L LTz

ThvakoB e T20Tchre@iLE

Mo SHGTVLS, MER#FICST LARHED,

Senate ZROEFHEWME LI, BE L FESOEEEY

fTEHBERTIZET o LIRTEil. 2O Lales

D, EWLRbh, FRTAMC L BODE

ZEESORB TR Lok LS RML,

B B D EEMEIESIEME SRS L5 RET ST

THDY, | Bo{ ACS TREoRBLZHBI> L LT,
REAGREDVThO BE LV E F Senate (RUFRY

gk Esi-bo Ll Bohs.

EEEHBDLEZATRI-L S, TTIK ACS &
R et RoEElLF-Tv5, 20 Licitiiolk
ZFHEBEoREELHlss L2TE, Tholts
Senate AV EEEOMEHHOFRBH THB L H T ki
fm &, W& ACS D#&TH s ACS RO
LTEDL, EENoEETHIENE Z Lo Yl
W kitfed, ACS HARIKEL RS bR BIE
Bt zfohotc Tha s, Hcniv.2LT
HHMBLIDTHAS.

192649 J1D ACS 7 4 5747 4 TIETOMEI b
20A MBI LT 2D Senate DIfLpiflad, B
SWEICOVT, SEEE RSN © 9218 N ik
17, J. Chem. Edue. WHEDRINEHKE, Senate @
oIS QSR S RaTV BN, hkilao
B TEARRCET 5 Gordon OBEBIER T ERINL
TeAHChiciid s THhs. B 19274 AD ACS
Uy 5% v FHETIT Senate B IR EIGESD ACS
SHERs L L, HaoE, BELELhrss E,
Senate & Jl &0 ARO[ (Official body) £ F52 L
BT BHYW,

Gordon 112 O#EET Senate DFEFIM L BHL, M
RTORRE MEFEE V) RirofeMNELE ©
FALEEETT OREAITIR R 177 5 #lHk T, (LS L 8
DM CHEDT AT » TWAKER, Thbk
RO E LTl bh, K¥EBR, av .o, B,
LE, BEEO 5 Mo b LTy, By
DHFTH0H ¥ e, Hde 160 77 F RS IC £ BRERTIE



28 A i'ﬁ 410 (1979)

EFETiibh, AP = —A%MML, JlicEE
DIzHOPEREEM, LvitoThr™. CoR
i, RFCBXh3Nc ACS SRS Eh, s
oL TIRES RS S~ E LR IR,

Zhinkd s ACS 153D Parsons ©EIEL, FEANAGE
FabImigss LTvwa o &, BeolndTtiElo—#
T TV B ERE L BT ST HED(F
REhaZ EEY LoD, 2¥0L 5 CRBihi
B, Mefps s LTt 240 #E, 37 LV
R, —fHoBRs bh o7 LOITSRRE, {LEoiEa
OBEoEH, Brgfcd Loy, hEEH
WLt s v — 2 ARBE TR B NEK
LHER B, o BE L Hifko foh o MR e it
v, BENSaas, COEHOSIEEE R,
hEx o, ogda, i, —EEE~ o
Ot BoHfolkiS s 2uvolblivitn Ty
DAL e Wi Kb T a i &, 3%
BFELA D= s v, WM CRE RS
+5. cofsotsi e FIHTES. | Parsons
i, TOX hPOHL-T, EohinkEiied
ETATRLI IE R i 2 Bioi b 5 5 &IOS 4
TeRtfla LETS LEALTLSM,

RR - OPEMERI2TFERO T b e 4 S TolE
FURETLoLER D, WHEOHEEL T HE D THD
A ACS MFoBREREFRUTAICERE LTI a1
Lo, BeENTEROER Y- £, Gordon
oEEHIokEEERTLO L LTIERTXEHIRNT
Hotc*™. fo¥ Gordon X 19284 L U Garvan 12X »
Tt Ehtc o g v X 7 v 2D RTRED
BEEAEL, CORREYE Lzt bh Dl
OREIE Ve TVWE,

2. HMEASOEH

Senate IX1926%F 4 F @i #) 0 4 & Clp b 4T Im B
T5300FALEEBT ok kI ic, oFoF
LuZER &% i T{hs 80y oM % a0 T
Wre L, RISt o THT T A ER SR
Wl S TEOEPELEEE LTELDTATES
fols, EOfzsh 2 v YRERIEOELSAXRED
EOBEIEA Lice 2L o Tahi.

EoRHENLS
() BRERBTELRIKOE, hdkkitoc
HETHFHELLEEBLbRBELRT, * B Senate
DEASEL LTRELLDRRT,
1923 + Chemical Education (1929)
+ Research Problems (19302 5)

1924 - Women's Club Studv Course in Chemistry
(19372 %)
+ Research in Chemical Education (1926 e &
H VoIRGB RD)
+ Nomenclature (19302 %)
1925 + Cooperation in Prize Essay Contest (1931)
1926 = Educational Standards for High School Teach-
ers of Chemistry (19282 5)
# Minimum Apparatus for High Schools (19282
2)
= Revizion of the Standard Minimum Course in
High School Chemistry (19292 5)
» Research Problems of College Chemistry Ins-
truction (1928 5)
+ Research Problems of High School Chemistry
Instruction (1929)
* Five or Six Outstanding Problems in Chemical
Education (19292 %)
1928 * Preparation of High School Chemistry Teachers
(1932)
# Order of P ing of Lal v and Recita-
tion in High School Chemistry (1931)
* Professional Spirit Among High Schoeol
Chemistry Teachers (19300
« Minimum Equipment for Teaching High
School Chemistry (19372 5)
« Major Topics Organization of High School
Chemistry (1932)
1926 - Chemical Education of the Non-Collegiate
Type (1940 5)
+ Maming and Scope of Committees (19382 %)
» Correlation of High School and College
Chemistry (1938)
« Labels (1933Z %)
+ Chemical Education by Radio (1937=.5)
1930 -+ Chemistry Libraries (19352 %)
* Teachers Exchange (1932)
+ Chemistry Clubs (19332 %)
* Papers (19372 %)
+ Teaching Load (1932)
+ Examinations and Tests (BLfF)
1931+ Minimum Standards (1933)
+ Optimum Size of Chemistry Classes (19322 %)
+ Premedical Requirements in Chemistry (1938 =
A)

1927
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« Mathematics for Chemistry (1933)
1933 - Board of Publication (B
1935 + Experimental Work in Chemistry (19352 %)
1936 -+ Nomenclature of Acids, Bases and Salts (1938
z5)
1938 + High School Chemistry (19532 )
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iz TER&oAE BN FR& 2B choims
h, BEFResoRBRcoBlScifi-Tibbhs
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DRHEOBELBMBPLTE L L\V2 5 ACS OTALIR
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U LOGIBEESMTEIC T £ 5.

o 1 >oMEkc oitE o Liic{tEH B oC.H,

Herty & b, #i&oRTEASC>EF0rREohALD
Hatel bz s, THEIZSER T, Chem. Educ.
PHPBLTER. oo (LB LR LM LT
et R Eofi#anizs, (LEWEE J. Chem. Edue. ©
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LBHMATERRRT 5 0oThaY, | AFEA L
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Senate IX L, Journal \X(LEETH S OFfICL £
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