ST B2 R R o Y BRMISLES A

i ez

HAREOBHEBELBENHRRE (E—H)
KFRIC & HBMELERETOB NS (HD—)
E 4N % %

FEsREcE BAULERRED T, icFiiEL Bl e REET 254 ToRER
RESENIET LT ARG TR 2~<2TH b, o CTitoBE, FMEOEKEAE, Kihiiss
RKroREckEsBEErET o 2 AR Ry, —FRE—EREERD 2EE
wmihs, zoEMIEC I OTHEBErRe T 2HL E~AT L. MB0EEEL Z DR
S0 E Oifficit BRSO ESFET2ETH 2.

AR CRAIR I Sl FHEORECHUGNIBETEOT, bt oBlL Lok
By Em L (AESIRTHB. " ML TREL LTNC2BTHEE, OEBRIEBYXFEC
DTRILELTHESNZ NG, BLARTERILMEASDOHS I OWTHEL, 2L *0ER
fEEDOHRCOVWTERT20E%RD2HCHHL 7. ILEHLMAORITEE. RITEOML
EESFIELCEOHEMEW o TiLE, BUEH, SBETREBEE L v 2~ oL IEOBRIIC
BlLTiSnomskiBonaTds 5. RIFREN 200 Frotokdic X 2RISR
TEOEhE L ViEY, HiciROHET 2 R HO R DWW THS L0 T, EBNoRT 1%
E5LT2LDTHS.

£ DEEETR T O RERYHERD, PEli il L > TR L, 20R
EEECHADHNIEADBY LN THS. ¢ KSR REEDRKA EEFLEWES b
RHGEEOIER T EWELIAMAMIEL, Ao il L, SRz RET Rk s
o, DB CEErLT5. METHE REIRBHARAYRT. 5 58
B LT ERREERDEDERCENT2L0TE 22BN TH2Y, ZHERB
BEikpmoBrREszicBL, ORI EINTHZOERMERATHE.7 9™ Jf
DFE, AEOEFTRABNTHOT, RIBLHILHEBILIT L OTE L22B s OREmCH
THETFTT 20 THB LWL THS.

1} {4 8. Berkman, J. C. Morell and G. Egloff, Ctalvsis fnosgarnic and Organic, New York, 1941,

2) M G. M. Schwab, F. S. Taylor and R. Spence. Cotalysis from the Standpoint of Chemical Kinetics,
p. 324, New York, 1937,

3) R. N. Pease and H. S. Taylor. [ Am. Chem. Sec., 43, 2179 (1921); 44, 1635 (1922).

4) T. Okayama, Z. Eledtrockem., 3¢, 294 (1923); [@f g4, Tk, 31, 399 (ag.).

53) A. T. Larsan and F. Smith, J. Am. Chom. Soc., 47, 346 (1925).
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MRBEBCZEOMXRBREBECLA30THOT EENCHBNAHR * RccE ik
W KFEIIC L AECBGRILOM LR, BioJbR ik Vigauhikic L VillE 2, ERE
SR AEN 2. DITEBEOGEH T2V TITY, RSB LR L T2 ORI
CHEALTHHDOTHS.

B kB o #

AEbsR. FEAOHEBREN T BEL LTHOL A ZEH MR~ DRIEN S 343, 4
BB CRRIFEOREZ O ED, ZEBERBEERER L CEXOoFREEFH Lol
Ure. ) EOL SR & IRENER B L, BTOMBEE+ B L T2 IN ERFR Y IR L
BESL, Zzic IN WEMBKEAR2CHETLTHARMAES LB 2. £LA28 06050
(4Cu0-H,0) R b+ HEskE L cild L, Bt Lotk #5E L. Bikic
K+t BRUr NO;~ 4 # ¥ 83 21085 L.

ZX#7100°C i THZR L, B LT 160 @HELLT & LCieidid 3. Wil LTamRbim
BRBEICI DT 7" £5°C kR TOIRMERMcTMRAL, HHLcrBETHEL, R
& LTHR L.

MEOFE BT X D TR DRMEIAENE, BRIl L THRBEEL (YL, %
DEEIREBE L B DO,

kFE. RO F v~ A ) EAKE LN R @EE AT Lol ik e T
Vil L D X MO Fe.

RERSERURE

EHSEREg—FIRTmE L 0Th s, RESFRREHNAS LY 2 2lT% A © Fiic
N4 U AMTRBERE NG B XS0t 202EFKE 65ce ThB. ZiC
1L.0g OEEEFE Y HAT 3. REFRERM 0 T 300°C i@ L <# 5 refHER
L7 2% $2RNREERE RS, TOoBRKESTILDS.

CuD+H.=Cu+H.O

AARMIZ X 2 TEF BRI, I CHE L THESIr20% D kg =~-71 20
REHc X vEHNLCRERL 0. #TRB\PicKELNMTET 202 Td S, XK
FEI e etk aBADRELNT E AN, TOR) RKEBAG Fic iy, %

8) ik dk, Al 14, 79 (1940).
7) MRAGHI O MAEE L LD THL ( LEORMAETRIZTE. BORII2TRHRBICHES-




MELZDES Vol.

No. 2 it mmibBmmg () 51

Fig.'1. Apparatus.
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—BRr#BcEEY 300°C iz BV, BREIEA L5t SEo il ic AT REES ] ic
UHeEEPHA L, 2L EMETATIcLoT Riiick h& 7B eiugitL,
(DEBCBE Ok, i\ 2RI I 0T, A0 FTRRMA LR —~DREE LB 23 AHE
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DEEHOMEMNELROTHS. RLHTHEEE 2 ERIR OBy B, Bl 2%
A7, WED AT 2 BREOEEDOHEIL £0.5° TH D7,

EEBE B R
1 HZEEFEICAITDIRE.
160, 180, 2040, 240, 280°C b 2 HIEDEE M %, WAEA = (mm He) LF:RT ¢ (sec)

LigowthlRrT s L homd k3. WL OVWa23md, RERAERCR TRERE

HERchbad, REczOBRELRL, SRRkl b, DERER LT 3.
Wz p@ens HEREA SBOBBRE T O THOT, CuO+H,=Ce+H,0 % 3
Bt LTk, Bfic Pease and Taylo® 2ipE@jic X 0T, REERECEAORLIR &
RHLTHS.

B0 BN X b URHE C k0T, BAMYD R, U RIERE “5- LR,
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Fig. 2. The reactions at various temperatures.
Exp. Ne. 1 100°
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Fig. 3. The reactions at various temperalures.
Exp. No. 1 O at 160°C
Exp. No. 2 M at 180°C
Exp. No. 3 g 2t 200°C
Lxp. No. 4 € at 240°C
Exp. No. 5 (B at 280°C
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p@%%ﬂmwwﬂ}thJ%mtﬁﬁmxot%ﬁﬁt%ﬁ?ﬂgﬁg%%ﬁ%ha
dx

KEOVE). ZOREL RSB I OVWTRS &, KED NIRRT {log—T2-—log [a—2)}
Lologz L3 k{EGEMACH DD, BPCENTILOERL D EF~FEL(IMLD. It
oFE 180°C cRdsRIEOS b F, ol aREcowTsREEEcCH O, M
PR ZDEMHFOAATRLTHZOTH . ML TZHERE R 3HFLRERRR L D
FRERE L AL EBEDOHTH 2T, REEEOMABHLL b REcERL bithKHD
». WOTHORIETR, RIEREORABONAE LK% L TR, TORERYRict 28T
5. ABCRTREDEEDFPHBOF FRIELTEL L, BPcST 288 xicEs
€T 5. M iy 3 BBRELE cHRE M EBcT 2 oTs 5.

SEOUROMHEE m &L, ESHEEN2 MY g K, LT44,

log %%:———Iog (n—z)=m log z+log K,

Zkh
—d&-:g—-=Ko =™ (a—ax)

mAEBRRrRa. BEc K BEERBERCEHMEBONES I 2 TRAERTE . K,
m D ERIY b2 LH—KoInd £ 5.

Table T.
The reactions at various temperatures.
" Recipracal of NR—
Reaction : Initial 3
Exp. No. temp. reaction emp. pressure m log AG £y
(°C) 1 (mm Hg) .
7
1 160 2.310x 1073 175.6 0.677 5.605 4.03% 103
g 180 2.208 % 103 175.2 0.661 5.825 .60 10-5
3 200 2118 %107 176.9 0.667 1.007 1.02x 10~+4
4 240 1.949 % 103 175.0 0.65% 1.238 173 x 1074
bl 280 1.808 x 10-3 176.6 0.662 1280 2.45x 10+
FoRMRTE—Fc R A, HEOMM » BHMECHTHRALMHEL, BZofi

FH-T2/8 L HHHK S, #ick R 160~280°C icitid 2 R B L T, koBEE ¥
5.

& _ Kwbla—) (1

FEECRY S log K, tREEEOME - :OBFE LREBNEERS. 21D
RADFEELH 67 kal L85,
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Influence of initial pressure (at 180°C).
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Table 11 il |

Intluence of initial pressure.

Reaction temp. | Initial pressure g Itk
Eap. Ne. ) (mm Tg) " & - : g
6 180¢ 116.0 0.730 5.878 T.655X10°% Ahe !1
” i 175.2 (.661 5.825 6.69 x10-5 i
- !
8 i - 2345 ¢.616 5.778 6.00 105 i

EOBE Ko BEBICA—THZET 5L, ZEOZUHB~BLAVRIEEbNETHS
%, BRI MR T KD T, Ko BOLT B L TR Be—HL k. ZRECR
¢, BERICT A RRIESFRCTRAL WER, REOET 3 HROAMEAT 220 & I®
b s. ’

HRLEOHEORPELME K, $R27ZFTH2T, KHEGEERL L TR (1) Hih2h
3.

3 AEREOZE.

FIpE R M it ik, TRCHBERmOREN O RMEE itk h 2 B8y RIETHREART
529 O\ AERERONERB~EZZMTCIOTEREND. oW LESITE~D
NAOREEREBOEETH 2. MOBFEMEENSRICGATS &, ARORMIRR (Sinter-
ing) HAEY, zOARUWRMHOS LY EF2Bsd 206, KRERITHT 5 EHRE
BEBTRLEEY b A ERCRAZ. 180 847°C kT HMIMBAE 2R E WD, KK
T97°C ) CREAT 3. ZOMRIMBEE Y 2050, SUElE Licb s, B2 L0 & ¥ ik

200

150
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50

Pressure decrease v (mm [1g)

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Time £ (sec)
Fig. 7. Effect of heat treatmenl.

Exp. No. 9 No treatment ‘q
Fxp. No. 10 Treated for 2 hrs. at 797°C i
Exp. No. 11 Treated for § hrs. at 797°C
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ThuElom 3. BHEMENORL Z3BRRERENEL 2 30TH 5%, o
REOHER L LTHHARRTH=HE h R 5 Ak (1) s @AT3. #E3Th
W, BRI YO THEYS 20, K, X3EEHTHOT. REEESOIc e
B\,

17 (1943)

35
7
T 1o ,
L Exp.No.9 O No treatment
e
¥ Exp. No. 10 §; Treated for 2hrs,
! 1s at T97°C.
w[® Exp. No. 11 ®  Treated for 5 hrs.
.-%:c at 797°C.
4.0
5.5
0 0.5 1.0 1.5 2.0
log x
Fig. 8. Eftect of heat treatment.
Table 111
Efteet of heat treatment.
Time af Reaction [nitial
Exp. No. heating temp. pressure m log &y Ky
(hr.) (°C) (nm Hg)
9 0 180 175.2 0.661 5.825 6.69% 105
10 2 178.2 0.672 5.573 3.74 % 10~5
1n 5 " 176.3 0.633 5.433 271x 1070

4. REERBOEZ.

DL EDEE R TR — RS R Z 2 i L CTHOHER LD Th 2%, ~—FHERT
AL TR+ DSIG DRI T SR L DifmL 7 £ O KEERWITHREEE L (2
T 2HE O SRTRE Y, IO RKIEH I BICETT 30 E & e, KEARWIThE
Wrenci 3 3 & BT 3D TR 27, Pease and Taylo® ¢ & 2F{EiAORTIcitT
b, SR DB IN~RA, RTEKELM e AR e+ L TGS IT, HEREER
NZ2ESREINTDHS. FARCRTL IOV Y3 Fic, —KEREE TR LDk
¥, BUEHE T 200 SEiEe B L RA. Wb —-ERRETORER, 2REHELT
EOIREITRTHEZ, 2OEHREY LW THHE L2k, Sz EETo7%. 180°C ic
AR iEom 5. 2k Ve KEERMEofiEic s b, REIREZh2H
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Fig. 8. Effect of reaction product. log: =
Fig. 10. Fffect of reaction product.
. @ i §o
Exp. No. 12 Oxidized Lefore Experiment Exp. No. 12 O Oxidized before experiment
Exp. No. 13 Lfcmdlzed and performedh _ Exp. No. 13 ' Unoxidized and performed
immediately after Exp. No. 12 immediately after Exp. No. 12.
Exp. No. 14 Unoxidized and performed Exp. No. 14 @ Unoxidized and performed
immediately after lixp. No. 13. immediately after Exp. No. 13.
Table 1V.
Effeet of reaction product.
Kxp. Reaction Initial
R Treatment temp. pressure " log A, K
k. (°C) (mm Tig) ’ ’
12 Onxidized Lefore experiment :l 180 178.8 0.667 5.710 5.13 > 103
. Unoxidized and performed . -
15 immediately after Exp, 12 " 177.9 0.639 far 1493 10—+
Unoxidized and performed "
L4 immediately after Exp. 13 " 178.1 0.660 4.211 La2x 10—+

WL TR A<, BexiTRavRac b 2o KEREXE (1) sL{dHz

9.1 i B

CBBICHDT Ky hERLZDOTH 3.

5. ko¥

MLTtoWG s ZT ool K, oa2Cch2C. £Hiiokss

Pease and Tayler" ({X/KIFC/KARLE CTRHLE LT+ a0 IR LR,
KARTEN L THID TR 247 —HERIESPMGEN S LSBT BOm (#ETL T,
i L Clho R XK AR B

ZICHEKER M~ThFhERBOoRVT L B L7

ALk s 7 2 LR KO S A AR e 1 SNAMRETIRES
= r e g T T
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CBEMHINZRDTHALLTHS. METABBERICATY, MOBALRICOKER ¥R
LB2Bs, RESICETT 20 R 2B 1KOmML 75o%. £Iwom 30°C
THA L2 2% EEE K 180°C i, Ric KEW P HiBic Y sk ER Y EAT 2.
15K E L%, MED LEERSc CHHL TRV OKERLESTLUB LM
B, Nk ELIALTRERTRLYZ. W LTARGELIFE—EHTS
3. EicRain{ . Pease and Taylor Oin%, REER;ICH T 2 RAEKIER O U FE MM
FEDLLNh Ok,

200
— /3
-3 %
g 150
St
L Exp. No. 16 Reaclion not adsorbed
3 100 with water.
o
2 Exp. No. 16 Reaction adsorbed
8
ith water.
E 50 wl waler,
g
e
o
0
0 500 1000 1500 2000 2500

Time ¢ (sec)
Fig. 11. Effect of water vapour (at 180°C).

x #

BEO XD E Y U+ 2B, HASOUGERIET  MORET b v Lo
NAEL# e ko Tk fic X DRELPIOBTOSBA cinE bivze. BbIlkoRIEcT, EEU
BEERENRBOREOMETS 26X, REXOBMEERL L 281 A, XERELL
DE~ATY, MATHIEIFR DL, BMFAERETI 3 LE~ABNL0b, ILoEMZERL
%2, XEECRLZHHORRRG~OWMBORESHL 25 61X, HELRMITicL>
TREAHH N 2 ECH 305 HERHTERE RET 2MEFNLRTH0, A\ 3880
VIR T 2EAHEKS. Wi oind. REMEOIRHNES T2 TH b 5 L EAHIT,
AR U SROME X BT 2 ic X O THRMT BHAHEKS. 2" Bibho 5 TER TS
BOWFEER% Vo Va L, BRIt THOGBHETOHEE » LT

S

hBBUYE~Z. Q> E22RBcidTit, BHbhoRBitic L 2 TH 2 2RO NITIREL,

8) N. B, Pilling and R. E. Bedworth, /. Just. Metals, 29, 520 (1923).
9) K. Fischbeck, Z. Elektrockem., 39, 316 (1933).
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WHOSBERICRY 2S5 L Vi kL 3. BTt Q=171 RailipEBbhThS.?
HEB I FO72REHC 8 L T LOERELWhEnE RETH 28, L BZIGEWHTS 3
FEEEN S, RTKHEK I 2TELCELRMERT NEWHOBMUE YT Z253%E5
CEEDEEBLES b0 BB T &OHAKS. KRMIEECEL LR, 'iFo Cuo
+H,~»Cu+H,0 ka3 RoREF~2 D E B3,

LA LOREE, TRTELORBEHANDEER KR TEFE2CH 200, RER
+ SEMREEICRATEZETH 2. BB ich s 5RIGE FIET LO® & 2 i T —ic
HEIROTREL, PEHECHICATORMMEZ T LEMcRAADETS 3. —FRECHR
R EE A ETRTOBMEEEC AT, Rk BB T2 L0 TE D, 20D
WL LTE~bN2B NG, REABECH LMD “ & " rqul & LTHETT 3.
fiLTltoStfSEneRRe I o TRER i EEEs 0 L&, KRHREERED LD
LAEACNDE, 5\ BHOBLE TOEREKLORRICOVWTRAROME TS 5.

L. EmmmxDﬁ&t%ﬁ@ﬁﬁ#ﬁk@«@mﬁﬁéﬁﬁﬂmxotmmnfh%ﬂ
(E~BNDEEIR, ToETRARNA IO LRALE V.

2. HBOEROXEDEL, BOEREES XL 2R, £RE2B8R GeREXTRTHE
I, FigiZosmdfc X oTcHRl2Nn, MEcRBmiioshbhv.

3. BOUSSBEBTE bR, TOERRY M E chw Tl B, RIEHE I
i a0 B Er R AGs e R T

53DMEMEICHZLDLELT, KOmE RERNEE~2. MHARE LN AEROM

¢, BRI & HEEARDIT LR L OR BN TS OLL, RMfiftt 3
BoliiofisgsfiktchoT, BOMcRMEERMRE {, BRAE 2 WMircdFELTiTE,
REOEROEERMYcEbhwEH~S,

BREKT®2T, tDERRERGHFNCHLTRI-T®3L T2 ¢, REHHEEIARE
R oM mOomE: § ik, IEOEDOIRE = ©2/3 RickWT 5.

S oo 2%
—HItOFEHEIC R BWEKEOR o [ Langmuir OBFFEEcd2 L LT,

__ bla—2)
T 1+ba—2)

BT b RKEO WS RETH D, KEORITHAE WL DE LT, bla—x) ¥ LicHL T

a

10) #micTid<3in{, BRI IREOUNITORXFAOBRBICI>2TH LIRS, dBEK LD
THENABERI KL (BAFEET 2, 2rEmEChRT R oBMIR s HREKEHL
ARETE, BN L IEAOBEPLLEs T, BVKBE3 L LTLHR(PRCHY, Xxo
BFFEIAUbSEEONL D L H~2 g LHHIAD,
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a=>h{a—=z)

¢ it e—x BILEMNOKEDIE Dl . RIEEETEFEESE LE L o RE EDK
FoORICHMT 2L ThiE, Al LcfET5KkER ¢ thET 200,

2 —kSla—a) =k Ha—0)

fET2HBOHE N LThi, 28LLTOoBMbREELRMECRE X i
X=Na'

ML TR 2 KHEOR o T 20:6,
z=cX=clNz'

Itz ¢ BFEHECH 2. 2T

dx dx’ , AN
R e T

FEOFHRH i LTl LA 2 o L BEThE,

_‘ri;f_ﬁcNklz’%(ﬂ —)
X
¥TUN BT

dx

" Han eNk, (L—_i.—)%(a—.r)

=k, (eN)¥%r34{a—2)

=L N (a — )

= Kx%(e—2) (2)
ko by ko) K A RT—EBECR TR —ETH D H. BICBORm ATHGRNES DT
Ko, Lo REEOMRER REOCHTORENSWRALED T LRERTHZ. kO
REQETT2HBIE PLEEEOROE£ 0T, K +DEOLEIIR T icEEriga
VIR D, EMBRC R TH 2 <ETHD. RIEBRIEIEOMD M fFEES 30
&, RIEOEITHIERT 2 30L2:0 27, HLVBOERID 2 VFEECEVWES R,
REMMHT N=N, (¥, ZREOWMB cfieET 2208 L8 T 24K MG,

K= b N$=K, (3)

Lz b, WOBRE () icftALT (D) B86nD. O 23Rk i oTH~60 K ©
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Boicid, b OR{LITI 2V DE N, OBECIZDLOTH I E~BILD. HED
ind REGREO LR LIz K, @ AER D2, kOB ERERBRHICHRY 2R OIRER R
B b, N, RECELWEH~LN, K, Okt KEEERY b ORACHELND,
fETHNRIOR X b O KO R OS5 3. i L THON X DL 340
{, BOHOSMe LG cHEX R 25 20 ERNORic A nwETH 205,
B GHECED2T N, YRt LD T2OMELEREDTHS.

BTN R RS, RIERERERMTazLick b, IXEEETIET cB B
ZH3 DHEMENOE R AREERER/ LR, MdzoMER IR (1) HEis
L, BEERBOYEYZH 501 K O3 THON. HOBEREEEFZTTR—-Td%
Pabs, (3) HOD by E BRIECOWTRA—T® b, Hh N, #EEEMI LOoTE#MET 20T
LLEFE~LNLE. TREXERWADEACK TOES L V2 L0 LBENZA", a2
DREIC L2 TEL7ERN&S— R b DTS, M2 25 MR THEHEERILT 5T £ 43W]
Fans ftcriFohcriEsciikansd 0L, BLOFENCcHREZIDEKDS L
#H~bLD. AXBCHRTITO/CRETI, RiLLBHVWEZBTREI 2h, BRI ol
BEIEENFICADERCHNTZEE L TES 0T, HEREXME L @E~T &, EHE
bR DI K, ok L34, ZRrERILSARECTRIAT, KigltobonE b, &
DRMERTROTHDZ LIS, BoZBRELAMBEcA TS 3T Lick 2T
Lz, ZISECHIBRXENHTHIR LTINS, #oThRRIkoBRO BRI,
300°C ichhF B L b b 800°C i Tal{ D, T OEMEEMHOEWEREE LD E L WA
H2hs fibroEoRMmEERRSNNORE YL b VLETH 205, PR KL 3
REoRGmnsHed s s flibnw2 Bih, SRZGEEER T L 2 BOHDE L LE~D
s,

RSO REALEERMEOPECOWT L EES. HHEENEN WA TH 21 b I,
REEE R SRR L D in~32, LAl EERA b2 22 . LEBLTHY
EMFraszx REOMARTELE O THERRETZ2ETHS. OB A HIUTH
CEDYEDIMDITHOT, RESEEX cZSHEDwe LAMF N 3. i L TEEHE
RIFDML K, OHPOELELTRT.

B EDin WD RECRTRAET 2BOUSHERE cHELH~2. HiLTEAOR
T FEHSREAE L No¥% (iclblT 2 M A L O IR A0 13 ET 5T LR
Engd, ZEREOBR e #teLvsme boTiind, RicRKOETT 2 Bkn %41
OxERT2 00 THIT ELKEREND.

11) N. F. Mott, Proc. Roy. Soc. A, 172, 325 (19739).
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Pease and Taylor® H/KZEREEREMic L 2TRM%EEN, ZC X2 TEOERAGTL
L, REOHESNH 20 TE S LR L, KRB TE,  3REKEROLE
RS b h Dt ZikAREEIC AR HOKERRAG A0k 27 dd, XikitotE
Hr Rl skBROBRG N0, AL VHRET 2D TE20RFTHTHS. ML
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PHYSICO-CHEMICAL STUDIES ON COPPER CATALYST. (I)
The Kinetics of the Reduction of Cupric Oxide by Hydrogen. (I)

By Siceo HAsegawaA.

(Abstract)

The velocity of the reduction of cupric oxide by hydrogen was measured by statical
method. The cupric oxide used was prepared by adding potassium hyrroxide solution to that
of cupri¢ nitrate and heating the precipitate at 847°C for 5 hours. The water produced in
the course of the reaction CuQ+Hy=Cu+H.0 was removed ftom the system by cooling the
side tube D near the reaction vessel with dry ice. Thus, by measuring the decrease in the
hydrogen pressure by means of a pyrex glass Bourdon guage, the velocity of the reduction
could be followed (Fig. 1). Every time an experiment was performed, the cupric oxide was
oxidized with dried air at 300°C for continuous use.

The relations between the decrease of the hydrogen pressure & (mm Hg) and the time ¢
(sec) at 6o, 180, 200, 240 and 280°C are shown in Fig. 2. As seen in this figure, the reac-

tion velocity is slow at first. then accelerated up to a maximum and finally falls again. This

shows that the reaction proceeds autocatalytically. The {log-i—f—]ng {a—z); ~logz curves
ohtained from these results are all linear and of the similar inclination (a is the initial pres-
sure of hydrogen). From Fig. 2 and Table 1, the following velocity formula is deduced :

#‘;f—=ﬁ’,. oM (0 —2) (1)

where K, is the constant which depends upon the reaction temperature, the condition of cnpric
oxide and so on. This formula, however, holds good only for the first half course of the
reaction from the stast to the maximum. The latter half of the reaction will be discussed in
auother report. The apparent heat of activation is found, from the values of log K,'s at each
temperature, to be 6.7 kcal/mol (Fig. 4).

In spite of the change of the initial pressure the formula (1) is applicable, too (Figs. 5
and 6; Table 1I).

When the sample is again heated at 7¢7°C, the reaction velocity falls; the longer the
heating, the lower the velocity becomes (Fig. 7). For this case formula (1) is also valid (Fig.
8). mamely, the temperature reatment makes K, smailer, while the formula (1) remains effectual
{Table III).

Even when the sample is continuously aliowerl to react without being reoxidized, the reac-
tion also proceeds autocatalyteally. But the greater the amount of the reaction product is,
the higher the reaction velocity is (Fig. g). This case is also satishied with formula (1).
though the value of K, becomes larger because of the addition of the reaction product (Fig.
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to: Table IV),

The water vapour preliminarily adsorbed on the sample exercises no effect (Fig. 11). From
this it is deduced that the reaction is independent of the water furmed.

Now it is supposed that the reaction takes place between cupric oxide and adsoibed
hydrogen at the interface ol cupric oxide a;d reduced copper with the reaction nuclel on the
oxide. Assuming that nuclei on the crystals of cupric oxide are small in numbe:, growing
i;ndependently and that the velocity of their growth is equal for all directions, and also that
the formation of nucleus is negligible, we can obtain

dz _
: dt

where &, is the reaction velocity constant and N, is the number of the nuclel present at first.

ko Ny Ya 2% (a—2)

k, is changed only by the reaction tempemature : N, is dependent on the surface condition of
copper oxide. It is easily expected that the heat treatment of cupric oxide will lead to the
decrease in N and the longer the heating, the larger the decrease is; and also that the addition
of the reaction product will lead to the inerease in N, ; and therefore, that their effect should
he exercised only on the number of the nuclei and not on the type of the reaction velocity if
the nuclei are independent of one another. From (1) and (2), K,=kN%; and so the above
mentioned mechanism satisfdctorily explains the experimental results that the heat treatment
and the addition of the reaction product give an effect only on Kj and not on the type of

the reaction velocity.
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