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On the Becquerel-Effect of Copper Oxide
Electrode in Alkali Solution. (V).

Some Considerations from the View-point of

Reaction Kinetics and Thermodynamics
By

Nagao Hayami

Abstract

In the present paper, it is the object to make further consideralions from ‘the view-point of
reaction kinetics and theimodynamics on the mechanism of Becquerel-effect of copper oxile
clectrode in alkali solution which the author has miule in public several times up o this time.

Investigators have nol vet got any constant values for the very effect as their experimental
results,  Notwithstanding that copper oxide in alkali solution is to reach ils equilibrium state
under the condition already given even in a dark place, it does not reach so far as the very
state vet. Accordingly no rcliable numerical value has been obtained. which has led them to
the impossibility of valid theoretical observations,

Thanks to Prof. Horiba's kind guidance the author could for the first time get a constant
phota-voltaic effect of copper oxide at its equilibrium state. In the course of his investgation
of intensity and wave length of light for the reaction system in ¢uestion, the author could get
many creditable numerical values. From Lhis evidence he investigated reaction kinetics of the
Becquerel-effect of copper oxide elecirode in pholo-chemical syslem of helerogeneous one,
which had never been attempted before. As the result it was confirmed that the photo-chemical
reaction velocity formiala coincided witlh the zero order in exposure, and that the dark reaction
velocity formula with the first order in shellered light. So this mnde possible the applicability
of this investigation from the thearetical view-point of reaction velocity,

Furthermore, making therma:ynamical esearch for the nature of the said reaction system
and its mechanism, he calculated the thermodynamical numerical constantx  "Then he elucidat-
ed that the photo-voltaic effect in the electrade was due 1o the phote-decomposition. and that
its velocity increase] in proportion to the intensity of light, having a selective character for wave
length. Further he made clear that the photo-volaic-effect was attributed to the oxygen pressure
formed by photo-decomposition.

Thus the author demonstirated that the Becquerel-effect of copper oxide electrode in alkali
solution was brought about by the phioto-chemical reversible reaction of the heterogeneous system :

light
4Cu0 T 7 9Cu0+0a
dark
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! Table I, a.
The Infiuence of the Measuring Instrument on the Photo-potential.
95°04-0.02°C. Light source: a 100V—=200W Tungsten.filament lamp, 8 operating from a battery supply.

The light was passed through a 80mm. layer of a Selution (Cu $0,+1080 NIL)M0 (Normal). Intensity of
Light: 0.2364calfem?/sce. ) The measuring Instrument 3 Leads & Northrup. Potentiomcter.

Ea i Fo,
Time | E. M. F.of(A)—Cell. ¥ | Photo-potential | /o 5 B B ae iy W (oxygen-
{mins.) (volls) (mili-volts.) (E' N, B of ["“=E . f}u)(J,W—BaOII Hf) preSsnr)u)
volts | [atwn
Exposure |
02322 U] 0.8425 i 1.0003¢ 10-%¢
1 0.2476 ' 13.4 0.3579 11,096 x10-2°
0 0.9525 | 203 0.3628 |29 .
(Emi=4l7)

8) WWRMILAL 2 HBAR 100V—200W ORA 2 ¥ »° 27 v VER (v v ¥ B) &, FBHIEER
27001 (LR ERAM M. APIEXT 3 HA 1 500W 513 1000W BRI L1z-

9) RDBIOWEIIED (7= 7" FPERE UTEREBLPREL 2. ERTERICGRE.
WRBI02048) 2 2 K2, # v 7 27 A HEERPEEC L. ROBICHET S (=hr¥-
OB RFAHFIE, ROVELHRMUI. N5 Gerdach Mk (Phys. Zeitschr., 14,577 (1918) 1 &
URer, 200 (1920) (2 b 7= 2+ — UEERR O AR DRI RGT GBRET 2 (= k¥

=T130.0000225 calfcmifsec Th 5. 22T, o -1 A" DERB(Fr<— 7 4
2-QEN) PEDEX, ZNEEQILL. WL TARBCENLT 3 100V_200W OFZ% 4
vy AF yMESRE 7 = 7+~ RTINS R BT 28 B

Hﬁm;&a ORMEI 21 RIE O 2 FRERIIH LT, Fhic 20100 HIRE P LS £ )
L Bl =2 297~k /"ﬁ%&'&}ﬁ L.

10) (At Cu | Cu.0, CuO ENaOH || .| He ket 0
{REEd. kiR %Ek’?‘@:ﬁﬂi‘ mns HB— ﬁ: P. 60 -61 (1930). H-mmE}.

1) 25°40.02°C | frid 2 CHICue(). cuo X .\mu‘rr ® E. M. F. 12
{(awa, W HAG A BB, B, T 6061 (1930). B, 0L FROM (A Tk

D E M F. b Ep 26 Ci Cu0, Cu0 %Na“HlfLa)l— MoF. 2850 L hAES
e E\J %.ﬁ_h.ca K. BT Eh
°C | [ca i 140, Cu-2-NaOH 3N, \a()HI—E\L! Tg,Ol, IHg] [Hull-{g Cly Y KCI3N. NaoOH - \:mu[r[
0°, 0,2446 volt H 1.0986 valt
25° 02326 . 1.0747
e Cu'(.u.() l...uOI--—-?\aOH['l-I.. @ AL F.
Q° (.8540 volt
25° 0.8421 .




0 (HHD () LT s ) TR Y 3 B 3
14 0.2568 94.6
[ 0,2580 26.4
8 0.2695 273
10 1.2601 27.0
12 0.2607 28.5
15 0.2607 28.3
30 0.2607 28.5
Light off
0 0.2607 28.5
2.5 0.2555 3.3
H 0.2525 0.1
8.5 0.2495 17.3
7 0.2477 15.5
7.5 0.2462 14.0
8.5 0.2450 12.8
10 0,432 11.0
11 00,2413 0.1
12.5 ' 0.2302 7.0
145 4,2370 4.8

0.8671
0.868Y
0.8648
0.870:1
0.8710
0.8710
0.8710

0.8710
0.8658
0.8626
0.8598
0.8580
0.8565
.855:
0.85%5
0.8316
0.84095
0.847:

YEEZEOES Vol.

+ 4 Decquerel 4L 2k TOHM#E)

3.7
G310
T2 W
7.762
8.710

8710

3802 .
3.6«

2115w

8710w

8.7T10x 10-

1.489
1.125 ..
1.038
7.370x 10-8
8.162 .
410 .
2,080

95°40,02° C, Light source:
The light was passed through a 80mm, layer of a Solulirn

0.2364 calfem®/sec. The measuring Instrument

Table |,

The Influence of the Measuring Instrument on the Fhotopolential.

a 100V —200W Tungsten-filament lamp, operating from a baltery supply.
(CuS0,+ 1B80NEH,)

00

: Quadrant clectrometer.

(Normal). Intensity of light:

P 3 SE % - P
(‘L::]t) E M. 1%;;{]%:)]—0'”' “E?l?i?l-i[-g ;‘;:I;;al (E M.F.of l.,u'Cu..O Cu( l-—-'\ 18)1 I‘T'I:) (oxygen presnm:)
(\vultu) (atm)
Exposure

0.2322 O 0.8425 1.000x10-%
1 0.2522 20.0 0.8625 .230 x 10—

2 0.2550 2.8 0.8653 3467 o

4 0.258:3 26.1 0.8686 576d »

6 0,509 T 0.8702 7067

8 0.2611 28.9 0.8714 2,084 .
10 0,2621 29.9 0.8724 1.072x 10—

15 0.2621 29.9 0.8724 1072 .

30 0.2621 20.9 0.8724 1072 .

Light off] |

0 0.2821 29.9 | 0.8724 1.072x 10-4
1.2 0.2598 27.6 : 0.8701 T.413x10-33

2 0.2585 6.3 0.8688 6.025

3 0.2561 23.9 0.8664 4.160 .

4 0.2530 1.8 | 0.8643 3020

5.5 2516 19.4 0.8619 ’ 2.042 .

6.5 0.2474 17.2 | 0.8597 1479

9 (1935)
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75 02472 ' 150 | 0.8575 LT
8.5 0.2452 4 13.0 ‘ 0.8955 7685 x 10—
10 0.2428 | we 0.8581 5.870 o
12 0.2405 82 0.8308 a.631 .
135 0.23853 1 6.1 | 0.5486 2571
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Table 11, a.

The Change of Velocity in the Photo-chemical Reaction
with Intensily of Light at 25°+0. 02° C.
25°£(.02° C. Light source: a 100V—1000%W Tungsten-filament lamp, operating from a battery supply.
The light monochromatic (492 pp) was passed throogh a Wratten light filter. ) Intensily of light : 5.575
aalfem?fsec. The measuring Instrument : Potentiometer.

= o . Ez T
('rll;:r:::) E. M. l-(::flcu:)j —Cell, Pl%ﬁﬁi?:::fﬁzl)l‘l (L M. F.of Cu'Cun() CaO--2 \a()HlH’.) (Oxyge(l; th)'saure)
(volis)
Expuosure .
0.2322 0 ' 0.8425 1.000:x 10-2¢
1 0.2734 41.2 0.8837 0.581 % 10-23
2 0.2767 - 44.5 0.8870 0.981 .
3 0.2783 46-1 0.8886 1.298 .
b 0.2749 47.7 : 0.8902 1652  w
5} 0.2803 48.1 0.8906 L7738 =
0 0.2805 | 48.53 0.8908 1.994 .
10 0.2809 ! 48.7 0.8912 2.041 »
14 0.2809 48.7 + 0.8912 2.041 »
20 0.2809 48.7 0.5912 2.041 5
24 .2809 48.7 0.8912 2.041
30 0.2800 48.7 0.8912 2.041

12) HRCTDTROEEE Wratten light filler DRABERZTHTEDTHS.
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Light off |

0 0.2809 48.7 0.8012 8,041 x 10—
3 0.2740 41.8 (L5829 S.128x 1024
3 0.2697 37.8 0.8812 4286 »
7 0.2648 3.6 (L8788 2.6

8.5 0.2635 313 0.8730 1.58%
11 02593 27.1 0.8708 R.51lx 1025
12 . L2573 25.0 0.8687 - 5.888
13.5 (.2534 21.7 U.8654 5.018 »
15 L2309 18.7 0.86:24 2230
18 0.2457 “13.5 0.8572 1.000

20 0.2444 12.2 0.8559 H.128 % 10-=F

Table II, b,
The Change of Velocity in the Photo.chemical Reaction
with Intensity of Light at 25°+0.02°C,

23°-0.02° C. Light souree: a HOC—<10W Turgslen-filament lamp, operating (rom 2 battery supply.
The light monuchromatic (402 i) was passed throngh a Wratten Light flter. Intensily of light: 0.02813

cnl/cm?jsec.
Time |E.M.F. of {A]—Cell. | Photo-potential | /- ot : To
(wins)) (volis) (milli-volt:) (I‘.. M. F.of Cu L;l:l:;. C;u(ll—nl\nﬂ] l|112) (uxyge(r;—tl:;l):ssuru} .
volts
mpogm 0.2322 0 0.8425 1.000 x 1=
1 0.9412 . 9.0 0.8515 L4160
2 0.2450 128 0.5555 7.418
4 0.2464 14.2 0.8567 0.120 .
6 0.2471 ; 14.9 0,857 1.093 % 10-25
8 | 0.2476 15.4 0.8579 1086
10 0.2478 15.6 0.8581 1.148
12 2477 15.5 9.8380 1.122
11 0.2478 15.6 0.8581 L1488
20 0-2478 15.6 n.8581 1148
Y| 0.2478 ' 15.6 | 0.8581 1.148 ..
30 0.2478 156 | 0.8581 1148 .
nghé “ 0.2478 15.6 n.5581 1.148 x 10—
2 0.2449 12.7 1).8544 6.310% 10~
1 0.2499 . 10,0 1,.8525 4,784 o
4 0.2412 2.0 0.8515 4,074
5 0.2401 e 0.8504 3467 w
6 0.2390 : .8 ‘ 0.8493 2,884
7 0.2374 | 3.2 0.8477 29201 .
8.5 0.2360 3.8 0.5463 L9500
10 0.9354 3.2 0.8457 1.660 »
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Table 1II, o

The Change of Velocity in the Photo-chemical Reaction
with Intensity of Light.at 25°30.02°C,

26°40.02° C. Light source: a 100V—1000W Tungsten-filament lamp, operating from a battery supply.
‘The monochromatic light (492 pg) was passed through a Wratten light filter, Intinsity of light: 0.004055
calfem={sec.

{IL ::-;) E M’P-(:‘f‘ I%J—Cel’ 1"22:5-@‘:3‘:;3“‘ (B LT of Cu;ICnIEO,CuOI—f,-NaOHIH,_.) (nxyga:{).‘fmsnre)
(volts) (atn) )

Exposury

n . 0.2924 0 0,842 2720 x 10-%

1 0.2355 j 3.1 0.8454 1.670 x 10~%

2 0.2362 18 0.8461 1754

B 0.2365 44 0.8467 1941w

1 0.2073 4.0 0.8472 2,080

5 0.2370 5.2 0.8475 2168 .

6 0.2379 5.5 0.8478 2210

7 0,2381 | 5.7 0.8480 2.355 .

g 0.2.82 = 5.8 0.8481 2390 ..

9 0.238:1 ! 5.0 0.8482 2443w

10 0,283 5.9 0.8182 2443 .

1 0.258: 5.9 0.8482 2440

12 0,284 5.9 0.8482 2448 .

20 0,2583 ’ 5.9 0.8482 2443 .
Light off

0 0.2:83 5.0 0,8482 - 2.443 % 10—

1 0.2373 4.9 0.8472 2022 o

2 . 02362 2.8 0.8401 L723 .

o 0,252 2.3 0.53451 1503 .

{ [ RRE T 2.2 0.8445 L3370 .

5 0,249 1.8 0.8441 1.27

G 0.2338 1.4 0.8437 ) 1215 .

7 0.2415 1.1 0.84:4 1153 .

8 0.2433 0.9 0.8432 1123 .

ErEatt YL Table 11, a, by, KoK c icfKiviy Bk $AiEBio Becquerel o EppkiECiE+ 2
SEOEMEoR 2 icEfl{ificR—Ccd 2. AHOTFABINILICHATs T &L RS,
Wi LTI gt ED RRGEEII oM 2 cItW LTk zc 2 e munT.

(111) EERE= RELIFEBLoFNSEME

AL Ko DB oS HIR L i ifTic e T T 202 R b0 Td 2. HIHL
@ik EE 430 s CEY, 492 o (BE), 50 s (3), M TK 640 ppe () DA TRV TH

13) ARFELRYAREXRIINIEOM( Wnttenlight flter 12} 3 § DTH2T, *ORBXONEBE
A BAR LMD T T3 6 0OTHA. L A2 pu X 550 pp (3 ABC Y 0T, K4 (F) Ak
(BORBLLHL26DEH .
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Table 111, (a).
The Change of Velocity in the Pholo-chemical Reaction

with Wave Length of Light at 25° C.

25°4.0.02° C. Light source: a 100V—200W ‘l'mgsien-filament lamp, operoting-from a battery supply.
e monochromatic light (550 pu) was passed through a Wratten light filter. Intensity of light: 0.004055
calfem®fsec.

h ML F J nti s P
(1:1?:\1:.). E. M. 1 .{:‘t;llt:i;]—Ccll I Iil‘:::;x?r‘nl;li:il)nl (L M. F.of Cu (‘;lnﬂl C;ﬂ. i:‘. I\.xO]I!I ) (m}uall l:'f)r-ssure)
vills
Exposure ; | =
0 0.2324 0 118423 9.727Tx 10-%
1 0,234 2.5 0.8449 14 x 10-%
2 0.2359 35 - 11.8458 1.6 . 7
i 01,2364 1.0 0. 8463 L8O
4 0.2363 414 0.8467 1.905
H 0.2371 4.7 n.8470 2014 .
t 0.2373 4.9 n.8472 2,088 .
7 0.2276 .4 08475 b L. S
8 02377 Al 0.8476 2,228 \
¢ 0.2579 5.5 0.5478 s201
10 02379 5.5 0.8478 2291
n 0,257 5.0 {1.Ra78 29201 .
12 0.2379 5.5 0.8478 2,201

—_— 8 ——
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Light olt
0

1.2

0.2379
0.2364
0.2352
0.2348

2343 -

0.2340
0.2338
0.2334
0.2333
0.2331

3.5
4.0
2.8
24
1.9
1.6
1.4
1.4
0.4
0.7

N A e e s

0.8478
0.8463
0.8451
0.8447
0.8442
0.8439
0.8487
0,8433
0.8432
0.8430

EEPOES Vol 9 (1935)
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45

2,991 10-%

1.803
1.500
1.392
1.204
1.236
1,164
1,134
1.107
1.048

‘I'able III, (b).

The Change of Velocity in the Photo-chemical Reaction
with Wave Length of Light at 25° C.

25°.:0.02° C, Light source s a 100V-—200W ‘Tungsten-filament lamp, operating from a battery supply,
The monochromatic light (492 pp) was passed throogh a Wratten ligth filter.

Intensity of light : 0.004055

calfcm®/sec.
Time {E. M, F.of (A)J—Cell | Photo-potential |/ 5 Ex oy : Pas
(mins.) (volts) (milli-valts) kF M. F.of CuIC;:,(:.C)nU.-‘—J-I\aO}[il I,) (nx)’g?:'-#l‘r}essure)
volts
Fxposure’ I
0o 0.2324 i} 08423 [ 9.720x10-%
1 0.2355 5l 01.8454 | 1.570x10-%
2 0.2362 3.8 0.8461 | 1154 .,
3 0,2268 4.4 0.8467 11941
| 0.2273 1.9 0.8472 | 2,08 .
50 0.2876 5.2 0.8475 [ 2068 .
G 0.2379 5.5 (1,8478 2,249 .
T 0.2381 h.7 11,8480 ‘ 2,350 »
8 023882 5.4 0.8481 2.30% .,
9 0.2:383 R 0.3482 Lo24dd w
10 02383 5. (.8482 o2
1 0.2383 34 118482 2.443 .
12 0.2383 5.9 . 0.3482 2,443 o
30 0,2383 5.9 0.8482 12443 .
L'gh(t; o 02383 . 0,8482° 2448 5 10-%
1 0.2373 9 ! 0.8472 2022 . '
u 0.2462 4.8 0.8461 1.728 .
2 02352 28 0.8451 1.603 .
4 0,246 a2 0.8445 1.873 .
5 0.2342 1.8 0.8441 1278w
6 0,2328 1 U.8457 1218 .
7 0.2336 1.1 (.8434 1163 o
8 0.2383 0.9 0.8132 128 .
_— 8 —
=" v = e
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Table III. (e).

The Change of Velocity in the Photo-chemical Reaction
with Wave Length of Light at 25°C.
25°40,02° C, Light source: a 100V—200W Tungsten-Alament lamp, operating from a Dbatlery supply.
The monochromatic light (430 py) was passed through a Wratten light filter.  Intensity of light : 0.004035
calfom®fsec,

, Ex .
(!L'l'::) E.M. F-(‘:{,]E;\)J—"‘“' ”‘(‘:;;‘l'il_’:?;m‘)‘“ (1-, M. F.of (.nCu.U Cu0,-3-NaOl I]H (.lxyge:.?;'mmc)
(volts) (atm)
e 0.2324 ! 0 0.8423 E 9.727x10-%
1 0.2346 R 0.8445 1.387 3 10-2¢

2 0.2352 28 | 0.8451 1.500

3 0.2357 i 2.3 0.8450 R I T

4 0.2360 ; 1.6 0.8439 1694

a 0.2:562 | 3.8 0,8461 1734w

i 0.2355 1.1 0.5464 1820 o

7 023060 4. 0.B465 1854 .

8 0.2307 0.3 0.8460 1892

9 0.2368 4.4 0.8467 1928

10 0,268 4.4 O_B44G7 .92

1 0,230 ‘ 1.4 ; 0.8467 121 .

12 0.2:168 4l 0.8467 1923 .

Tight oft

0 0.2468 1.4 0.8457 1,923
1.0 0.2338 3.4 0.8457 1.660
2.5 0.2:350 2.6 0.8.449 1.445
ST 02040 2.1 05441 lanitl
4 0.2341 L7 0.8440 1.259
5 0,233 1.4 0.84507 1.202
0.5 0.254 1.0 0.8433 127
7.5 0.2:131 0.7 0.8430 1.076

Table [II. (d).

The Change of Velocily in the Photo.chemical Reaction
with Wave Length of Light at 25°C.
95°0.02° C. Light source s a 100V—200W Tangsten-filament lamp, operating from a battery sapply.
The monochromatic light (640 pup) was passed through a Wratten light filter. Intensity of light @ 0L004055
calfem®fs:c.

) Ea P
Time | F. M, 10 of (AJ—Cell [ Photo-potential { /.. N \ - | e S
{mins.) (volts.) (milli-volts) ‘\LI M. F.of Cu C("g?'l-;ﬂn. " - NaO1 ”“) {1lh)gt(.:!l1glj:1l')msllrt‘]
volts
Expasure | :
] 02321 0 ! 0.8425 0.727 % 1037
| 02340 L 0.8442 | 106G x 10=24
2 02050 2,15 ; 08441 I 1450
) — 8 —

9 (1935
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GEA) L7 h v EHEC A S AEREEMISE T 5 Beoguerel HRFEO-TOEME) (KW 47

T 0,234 ' .0 08455 L5342

1 0.2357 38 0.3456 : 1.570

5 0.2 2.4 0S8y otfewm T
6 0.2561 8.7 0.3460 1722
T 0.2362 2.8 0.8461 1745 W o
s | 0.1363 2.9 0.8489 1.786

" ] 02355 5.0 .8462 1.756

n | 0,936 3.9 0.8462 1786

1 02363 2.9 .54 1786 o

12 2,263 R 0.8462 1.786

lehl oft

0 0,253 5.9 08459 1.786 ¢ 10-2%
@ 0.2:164 ' 5.0 08453 L3482 n

2.5 | 0.2547 I 2.3 0.8446 LU2% v

3 } T | 1.9 0.5412 1.294

i+ 0,255 | 1.5 0,548 1225

5 02304 ' 1.0 08433 LIS w

I i 0.2 ! 0.8 0,543 1096

7.5 J .20 0.6 0,849 i 1.087

— . . , I % —E I (F D THEMNOERINRIL &

Frg  IL Ptz L. Jto&s Ui Table 111 (a), (b),

The change of wlocily in e lollienial| (o) Jere (o) iR R A2 AL EHIRGR
staclim w¥ ware ling vfﬁjﬂ‘ Jat 257°C, +hux Vig 111 oL .

2o T 4 g AR ET 2

6

5 A - - o Ao B EmRIRicH—Cd
/ P . BRI X o TR EEBZ T

4 - R - b33,

/] 2z : (IV) REHMm
: 137 % R & AR
* 640 - e & RA LR 2 ORIIE X Bl
KT 3BHIC ko —, ZTRUT=H

A
"

Y

—» Pholopstential i milis-velts

B
1

l . ) ! . NEENMOBBICHT 2 X0 EREITA
LT S 7 S TV 7. BIH %A Wi Fuv TERNC
—* Jme in et i L7 Z2EEMLMEBUT RIS, Hodik

RN L WE LTe. APENRBEOBE T EIRFE2B0Ic v -2 ZFHLT, Ll
OEBELDER - EBOMFITHL 2. IO HEEEEYUT Table IV RY Fig. IV TRBH 5.

—_— B —
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Table IV,

The Influence of the Wave Length of Ligth on the Maximum Photo-potential.
\mmbcr of eell, max[i‘;nlﬁm I maIx]iE:lﬁm miiligiﬁm mean,
monochromatic photo-potential photo-potential photo-potential (volts)
light (up) \ (volts) (volts) (volts)

U. V. 180 0.0035 0.0036 0.0036 0.0035
Violet 430 0.0044 0.0043 0.0043 0.0043
Green 402 0.0058 0.0058 0.0058 0.0058
Yellow 550 0.0055 0.0056 0.0055 0.0055
Red 640 0.0034 0,0040 0.0038 0.0039
L. R. 8I1¢ 0.0030 0,0031 0.0031 0.0031

25°4-0,02° C. Light soruce: a 100V—500W Tungsien-filament lamp, operating from a battery supply. The
monochromatic light 380 pp, 430 pyu, 492 pp, 530 pp, 540 pp, and 810 pp, was passed throngh a Wratten
light filter. Intensity of light: 0.004055 caljcm=fsec.

Fu’.
emef.

gk o‘n’i‘e Mt masm

ze n#nf!r’:ﬂm/ﬂc iy qu‘tl

of He ware

( Jtenss L4

Zviciikivgr Cu
AR sEECH LT, SNSRI AL, i

Lu«D CuC _Ij_ .

10

NaOH o#mir

L REA K- T 150—500 rp ic et &

OIS,
. [ (V] RYMGER
Ti e b\h K8 X & IFMAH R
£ T~ B . , N
g BT TARRABICEEL 723 Cu | G0, CuO &
o '?-.L.a—a—w—ﬁ e NaOH 7 2 EBITADOES ZIFHICR# ke LT, 2

»AA). —

NEHRBICRE L, ZoMMRAKEENE kT
L7z, Table V RzF Fip V T2l Res L0 Ch 3.

Table V.,
The Influence of Intensity of Light on the Maximum Photo-patential.
Intensity of light | E. M. F. of ['\j—-Cell 4 s Sa 7 I maximum
(calfcm®/sec.) (obs.) (p M. F.af Cn ,Ca.0,C00; w\a()l[ H) ] Phato-potential
| f (calc.)

0 ‘- 0.2323 volt | 0.8424 volt -
1.002318 ‘ 0.228 l 0.8449 40,0035
0.004055 . 0.2282 0.8465 +0.0041
N.(08130 0.2233 ‘ 0.8014 +4-0.0090
0.0284:3 ‘ 0.2174 0.8573 +0.0149
0.1042 0.2087 i 0.8660 +0.0236
5.075 | 0.1848 0. 8890 -+0.0475
14.100 0.1828 1 0.9119 +0,0895

25°0.02° C. Light sonrce: a 190V —1000\ Tungsten.lilament lamp, operating from a battery supply, ‘The
monachromalic light (492 pp) was passed through a Wratten light filter.

14) RoWma ik BT 3 REBTHIHELNG, 2 OTHIC ?‘W&%‘E{t?fi |fJ:mﬁlﬁL5'ﬁ'ﬂZﬁ'
LBTET, J;I'FEH&..“E.UJE'#&

s P

9 (1935)
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(k) JTA0 Y T R SARRRE eI T 5 Beoguerel FHRIIL-T(EME) (FEH) 49

A P

3

A A

(VD W@~ REERBRomME

AEEHC AT, BERBIICH LTI ET 20 Rt CH 3. B 05 18,
25°, 35° RTF 45T ORBETEMNRECS 2 MtEBEBICOWT 2R AELZDCES.
Tatle VI. Brx Fig. V9L 2 ¥IELAC O CH B,

ﬁ*
v [N
{0 e Adluomce of oo Sebhsip Lkt —
3 e L
!iiiz ' J__.-—-""'--_-‘ﬁi

fe [ =1

oﬂ ao/ arl X (I T3

03
STty af I."t - fJ/:..:/AQ--—-h
Table VI,

The Influence ol Temperature on the Maximum Photo-potential.
Light source: a TOOV—H000W “Tungsten-tilamen! lamp, operating from a battery supply. The monn-

chromatic light (492 pp) was passed throuph a Wralten light Glter,

Intensity of light ‘ o s '
T " 0.009318 0.004055 0.00818
— Ea & AE: (miili-vﬁfts}l
i o | E AR I AE E AE E AE
Temp. °C T ——— ‘
0 855.07 — | 85732 — sbs.ool - 1 86385 = ~—
T 3,5,99‘ o.12( 84837 | 8950 850.00 | 9.0 85687 | ‘s.8
25 $12.40 | 12.67 | 844.00 | 1242 | 846.50 | 12.50 85140 | 1245
15 837.32 [ 17.75| 838.02 | 17.40 | 84150 | 17.50 | 84641 [ 17.44
# | s32.27 | 22.80 | as4.07 | 22.85 | su6.40 | 22.50  841.45 | 22.40
- -i.%-(mcim) 5.07 497 5.00 ! 498
[}
Intensity of light | - I
kit il 0.02843 0.1042 5575 14,100
= Emt & AE; (milli-volts) ] B S e e
T ) E Ak B oaE E AE oAk
Temp. °C l \ ]
0 | ssos0 | — | 87850 | — [o0227! — | 92420 —
18 | 860.80 | 9.00 | 869.50 | 9.00 | 893.37 | .90 | 91536 | 8.4
25 857.50 | 12.50 | 866.00 [ 12.50 [ 889.00 | 12.37 [ 911.90 [ 120
35 85228 | 17.52| 861.15  17.50 | 88492 | 17.35 | 607.00 | 17.20
5 | 847.34 | 22.51 | 856,15 | 22.50 | 879.97 | 22.30 902.10—[ 22.10
— - (mekm) l 5.1 5,00 1,9 1,02
1
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50 (FHE) GEA) LT A YRR 3 RMERAT R BT 2 Beoquerel ZYRizEL T (GERYHD

A P,

on he. maximam "f"T““t:“'E" ]

—, Polertial in volles

—  Jemperitine. °C
ZNF L VWb B, BBFIZAWTIEEIRECA T 2 RELROEREMTEIED L)
HICRY T MR ERDT.
NF CRE ST 2Rz Eo Lt cEiifed 2. o TENO R IR B3 WG c i

BRICFRA F—#L cHD T EFma. T HILEES I kT2 ek rz L
D

2 R Z 3
1] MEEEERR ) D F 5
1 EMtRBHEOREXRE LTOHMR
REFHC I TAHITEL 72 3 Cu | Ca), GuO SNaOH 75 3RMI
HR ST, comrmcsmormsersessmssinsoneot B)

(MgR) (MR (KW

A3 FE—FoERERTTREINS. IRICEYRY LR, Micf—Hiciiseam
¢

-
2Cu0) = Co04 505 o (1.2)
: 2

7B REETLT, AEEMKECET 5. KO L e 3 RC I X< HT)IC S,
HOd 2 OEFICH D 2 ERHEIC I~ T L2 M2 € ~ iR 2 B AOEEBIL YL CHL G
5.

A HOHLBEREEE T 2WTIREA LB —2n I REL LT, Rz bnac
LI CH S, ALIEEIRLCICRHES SPECOMBILRMCTH D06, BIRININIK
Bz kot Er 2z dnd LTRET T, R3%I5L CI0EEDd b & i, Zhuciivwe®
ITBRErin7an & 1.

— 92
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GHAR) 7o DR SREEREMICH T 2 Becquerel ghRIIBEVG-TOEEAD (BH) 5l

et e

o

HTADKNECHRNT, EOTH—ROMEOHFORIEE —E 2 RiLE, RO TERIEA
‘EINLS.
e LT PV VLN (o1 [ .
T 4P 2T ZERER k. ki (2R 2 ARFEATIT A A NERER ST H S, o T
fefltoMmacd s
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ROTRANTIEDRENITHT, HRWERTTHT LT 3. Vi VIL QZn B ER

ARLIcEDOTH S, WP A OFESUITEHMITNT ZBEOTEETH Z.

Fig- VI - 9 ABHOMEK
! |

:f : REHER (13T, o gy

= ¥ BTk, ESHRITOBE L Waac+

HTEARLBECHD. W—HRICHEEL B
W, EEBREREE AT, B

s
.-

o'bﬁmmtwaw—p

N\
£ “’rgj REBRERRT 52100, Ko E.M.F
: D | R —RNCARCHET BT LAt S, (0
e T LR 25°£002°C T B.)
Fo=Fa+ 0'?}59 Jexgr Py ssccnmmnmmmaemmsmsse sl yd)
I ¥e: Ca I Cu0. Cu0 TENaOH | He 0 E. AL F. (ot 25°C.)
(x nlm) (1 atm)
] SrNaon '11. @ E. M. F. (at 25°C)
(1 atm) (1 atm}
oosq

HORITHGT, By=a N ———=b it
Ee=a+Db log 1,,(1-»)
EiB ' :
ot ﬂum-r AFo [T A DAY T LUSATIZ A 2L 1. Lo oTRESR
ST, Hs
(M#) Lg=a+b log I\
oK) EJ/=a+h log P,,.

Ea'—Fa=bllog Pn =1og Pg) cooveeeeii e {(1.6)
low Lot __Eo'—Hs _ dF,

Po; b 1s

P, .
dla=h log—P‘::-
P, "_'“"_‘";{ 0 H/ —F,
_i,;L=10 I x‘i Inn '_]—]ﬂ b _1
e
i & —F‘,
— J_'LL "']U_gu) L -1
U2
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52 (M) (k) TA VSHCRY SRLETKICH T 3 Beequerel ZpRIIEEL TORMER)

Ea/—1i5

P10 T 1) at 259 (D)
L. WLRRAL JE=ES—Es ICHET SRBEER 4P 12 LR THE2NS. Rt Por
ILIRFTIC A D B RBBO THRERTS 2.
3 EBXRBONERE

ST AT 2 EER (1D s R LB T, (L) A0 - OHREIC RENEffT3. I -
O REHRER (L (1DRITHRVT, kit Jawe=0 OFAT, Wbkomnd F2HEZ2hL2.

S < BRSO Y P —— (1.8)
i AP I AR BOBRRMOEL RT.
=T

. L T T T )
(LORITHWT, t=0 BB LEHT L 7chillo P offit 4P, LTh

C=—In AP eeeeirrnreeminrenianinnians [T (1.10)

. 4Py’ .

—2.303 log Y1 e T T IS WM W b,

ks,

SR HEN R DORAER Y kO BT TO T LEhERo50IC, HRE", RUDH
ERAWTRLIBEER S R Lo BB (LIDKLHUT k' 2ROz #8481
UL THEA SN R0 L2040 (=0.300) #f47c. SHOo—H& LTHEBHE -0 (c) i
BT Table VIL Lx 5. Fig. VIIIL RZNEXBRLICLOTHS.

Table VIIL.

Ky’ ¢ velocity eonstant of the dark reaction.

Fiq. AN
‘Fime AP I AP’ 3
(mine.) (atm) | i (atm)
2 ] (obs.) I (ealc.)
- .‘ - -
0 1.47%10-% — 1470 10-% & $ q.s?* &
1 105 0314 1.068 " \ Ay
2 075 0,524 0.775 o| 2 -
B 0.52 0.831 - 0.571 3 ap
4 0.40 . 0.319 0.420 j o
b 0.30 . 0,313 0,308
6 0.24 0.298 | ' 0.298 §. e
7 018 . 0.296 0,168
] Wi 0.376 0028 = E
bt 0 1
mean 0,308 o 7 F3 72

Dime in min. =
KITHIAT R D B & R o ME R OER & ORIfIADIM I 3.

—_ i —
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GE7K) L7 n 9OP8HE T S BRI 2B & Becquerel iR TORMKR) (B 98

Table

—

VILI,

kq’ : velocity constant of the dark reaction.

Jabs.
Wave lengih The light cnelg-)‘ absorbed, before kg’ mean,
(»#) light off, (atm/sec) (atmsec)
(calfem®fsec.)
492 5.675 0.300
492 0.02843 0.302 0.3068
492 1L.004055 0.3106
Table IX.
ka’ : velocity constant of the dark reaction,
Wm‘(ﬁ u];:nglh Fiim: kg —
430 0.004053 0.303
492 » 0.316 0.906
850 " 0.291 :
640 0.315

RO IO G IEIC0.306 £ 72 5 -

ZE o gt o KRGS SN ol R ik Eonffici b+, kedm
BEICHWTRO —EfX B3 T 2545, Table VI AP 03513 T 0 51{0.306% H
BT, A1 XL OCH D, Fig VI [T AMNERIF 4 2 —HrRmDT.

HEcds.

4) BRMTEDREERE

(1) 4ok o RERED T
BEFFIC A TAMRIC 2 LT 2 3 ML I RIIC 3 & B8 T 4L (1.2) X (Cu0=29Cu 0404 7
BHACBNE I KEAET L, MROBB—Fohvw e bem, (135 FE2h 3.
HORITAWT, GBE—T k- Jon (LEXOBECKENT, H~bRZ2BMECHLTIL

FeoT HRIETARE o TRk I i L7y, 4P _o

k| * ngg= I\ﬂ'[D,] R W R ke W e S e

«t

ssssevesivess (112)

RN, Ho(LR2)KXICHWT, ATITECEMiILOHBELTHY 20T 5.
EDHLUTRTRAGEE S ko' RIS LT 20OFE/IIX 0306 TH 5. X [0] Hiizs

AUEBITE L ZeFED B ITHIE 4 2 BHBRERET, ZhXENFLHIEhTh 2. #Hic
(L12)Xdh 6 k- Jaw (ZEBICHIINEZ. ZNAGIEMIT Table X IT5RD T Ch 3.

—_— 95—

L ]



EEPOES Vol 9 (1935)

A,

A

.M (HE) GEAR) LT &Y Y RN SRELIME MR N+ 5 Bechuerel ZEiz ot T(HME)

Table X.

K1 Janat specitic constant of the light reaction at 25° C,

G Jaba Oxygen pressure in the - .

Waee: length The light ene.rgy absorbed. equilibrium state. k1 Jate
(ru) (calfcm?fsec) (atm/min) (atmpnin)
492 - 5.675 2.4 x 10— 0.623 x 10—
492 0.02842 1.028 ¢ 1020 317 x 10-28
492 0.004055 14705 10-2 0452 x 10-2%
430 0.004055 0.950 % 10-24 0.202x 10—
492 0.004040 1470« 0.452 - »
550 0.0040556 1.318 & 0.404
. 640 0.004056 0.811 . 0.250

ﬁﬁﬁmgﬁﬁoﬁ&ukaku@ﬁtiﬁan%ﬁTM%XHﬂaﬁﬁﬂ@m<na

.

Table X1, (a)

ks velocily constant of the light reaction at 25°C.

]
Wave lenglh The light eJm' absorbed k)
(}l]l) g(ca],:;?;c) e (alll\’g(:)
492 0.084055 1.86x 10-26
402 0.02843 1.86% 10~26
492 3,575 l.§8 x 10—
mean 1,863 10—

Table XII, (D)

ki ¢ velocity constant of the Tight reaction at 25° (.,

1
Wave length ; . Jate i ' ky
The light energy absorhed
(eu) g(m;,cm.r%c] (atnfsec)
4360 0.004055 0,120 10-2%
492 0.004055 0,186
550 0.0040565 0.166
s G40 0.004055 0.103 .

T HRAVIZ RGBSR BN &k (1o Ic SN RIci Sy Bl~ 2 T & 852, kK
ORHEiIc B LTI, BEEEILE R L, LisSHoRANAT 400 po & 500 ppe EOIC B,

HT LGS,

FROMC LT, - Jue W00 A TS N TREF UL HOME k) KT 4P (LT K& %
T, (L3R b A AU T I 3R RIERIE 0~ 253K ECB 5.

A—tle LTHRINZE, () ORPFIC2WT, ZILEROEE Table X o0 3.

_— 0 —
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(i) L7~ 9 LR 5 M REMICHT & bloguerel BRI RCTORMED (WED 50,

e

. “T'able XII,

y AT l ko (AP)=kg'[0.]] %) -Tans S | LSS
minutes f (10~*%atm/min} | {10-%%atm/min} |(10-5atm{min) (Io_gﬁm:;f“;“)(c;ﬂc.) (1‘1—24'-3;1,3:.“'")(@”.)

0 0 R _ _ N

1| 0414 0127 0.292 .165 0124

2 0.527 0.162 0.202 0.130 0.111

3 0.641 0.197 0.292 0.095 0.095 .

4 0.721 0.221 | 0,202 0073 0.076

5 0.781 0.240 0,292 0.030 .060

[ 0.847 0.260 0,292 0032 $4.049

7 0,881 0.271 0,202 0,021 0.039

$ 0.919. 0,282 0.202 0.010 n.u32

4 0.950 0,202 0,202 0 0.019

10 0,950 0.292 0.202 " s 0

11 . 0.950 0.292 0292 0

12 0.950 0,292 0202 | 0

LTGRO AN . ARSI U O & BN & A5 5 —Ba T &

o Zhick DHEAMER L3 (LIDRNELWZ 2 nEFINLTCTH 3.

5)  MNALSRITHEIERE & FREE R UG
B X D EAD R~ s RRERIE (1.3) TR BALS e, L2TE2RIEX D
BT RCHE R K 2 7e B ML (L BRI (L) A X ) Wb L —DDRAKEECH DT
LS W P
e k' xﬂﬁfﬁ:%ﬂ—ooﬁmﬁm. P @ Fig. IX i2:®THH¢
P=dP+dp.....(L14)

IR B BEETS 2. T Table XIII.

P=k; - Japs t Fime | vave ! P (atm)
o (1.15) (mins.)l'i':ﬁ‘)h'j_-éfiﬁsw,r J=0.02841 | J=0.004055
cm?fsec. cal jemfsec. | calfem?®fsec.
0 492 |0 0 0
1| 492 | 0.628% 10-29 0.317 x 10-28 0,452 ~11)2%
2 | 4921248 . |0.834 . [om0g
T 3| d92 S— —_— L3536
§ 4 | 922492 . 1268 . |1.808
§ 5 449 —_— o 2.960 .
B 6 | 492 (3738 .. 1902 . |z712 .
7| 492 S — 3.164 w
i 8 | 492 [4.984 .. 2536 . [3.616 .
2 9 | 92| — 0 |4068 .
10 | 926230 . |3170 . [4.520 ,
%0 | 402 |12.460 6340 . |9.040

e W i
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a8 () Gk CT e VTR RO SRR MICH T 3 Beeyuerdl ZRICELC-TORIEAD

A

Talble XIV.
Time Inteosity of light P (ato)
(uinac) (calfem?/sec.) w. L=480pp w. L.=402pp wo L.=500pp w, Le=640pn
0 0.004055 0 0 0 0
i 0.004056D 0,223 10- 0,452 x 10-26 0.403 x 1v~2¢ (.250x 10—
-] 0.004055 0.584 » 0.904 . 0.810 » 0.500
3 0.004035 0.876 . 1.356 1.215 w 0.750 .
1 0.004055 1.165 - 1.808 » 1.620 » 1.000 .
b 0.004055 1460 » 2.260 2025 . 1.250 »
6 0.004035 1.752 2,712 » 2430 . 1.500 .
7 0.004055 24w 3184w 28358 » 1.750 &
8’ 0:004055 LA . 3.616 3.240 .. 2,000
] 0.004055 2,628 ., 4.068 . 3.645 . 2,250 -
10 0.004055 2,920 4920 . 4.050 » 2500 .
20 0.004055 5.840 oo o, 8.100 5.000 -~
L% 3.

Table XIII Kk tr Table XIV ZZh 25t Wiz RO T boTd s, ZheRRFuE Fig. X
Ker Fig. XI odnd k3.

Fis. X

y, 00 2443

. ), 0838
T
T (RI2A), 0.004055 alfieifonc .

e~
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GER) (TRl ) R Y SREEEEMICHT 3 Beogerel ZHELITIMOTCRME) (BER) 97

B e T L LV

Fig. X ®BrF Fig. NI 12elixik
B G AT, SRR HEC L
FToc L ¥ HBLRLOTH
3.

i L T Hoo G %4
e A a2 ic LT, ks
HHEDRRICH LT, hrAoi
X HT 5 LMD,

B FEHRICHIDIEH
EREOEIEIC
HTd¥e -

AREFIT A TR L SRR
SR LT Nemst o3RI
{eDTEBMER I L 2 DT
b 3. FILCEOTHEROH
i 4CuO = 2Cu040: i
Bk Lie. oo ghiEsths I
e UL ICRE DT, G
o> TR O BONARE ¥ 7o
LTRicaIT, EilicR Lichn
{SEh3—HERLAk. BL
4 . Timein mindlio—— | ILEICRAWT— DO |-k

0 2 @ 6 F 3 10 ia ff /6 DIEEERIC T 2 hidn = B
" 107¥ atm ORECAWTRLT, il KEGEERA LD GENS N2 h T ena st
P DG v

L b BEADN e 3 FEEKERDER O _LIC AT LD wWind ko Mic il Lce
SESIT RO RIT LITT 3. :

(I #B:hB8wER
2 AEART RN TEADEN Lo BikoB AR Mo BT L WHhic T 2800, KoYy

5 FAESEEEAC Y IE, RS OSEN RN 2 T ok,
n= 12x VX0,
{v (LT OME (cmfsex).
ng (& 1ec hDI-FDE
28K 1o T
\‘=~Ltm
1.2023¢ 1020 atm ({4 T 12(208°K)
ny=3x 101X 0.292 x 10—
=8.76x 1n-8
n=4x10Wx8.76x D4
=3.5x10-3

—_— )
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58 (ED GAOK) LT an UTRRHEII T S REA BRI T 5 Becquerel ZHRUZRRL T CRMHL)

A

o~

HUCRRWTHEFEA 5. ETHRIC Cu50+,.—1,09=2Cu0 7z 3 W5 R RCR O WS R PTIC B B
% dF Ror dH FRHRL, BTICHREROWPEHBICN Y 2 FENE K * WL, fiLT
deffie CuQ o = e E—TEEHELL 5 & B,
D BERBICROS Cu0+10.:=20u0 1
TH—EFHFD F RY H
%3 Cu | Cu0, CuO -%1 ROLL | 11, 0 25,002002°C [T 3 B M. F. (=0.5424, ™) 43
2CHO+H2=L:UEO+H:0
(dF)py=—2 X 23,074 X 0.8424=— 38,875 Gl ..vovereernn (1)

' (4H)D = =2 X 23,074 X (0.000507 X 298.1+ 0.8424)
- = 45830 cal.......o.... (22)
KICKROEROJEICIT
Hot+0,=H0
(AE) D= = BHSBO 8 covvnevernsemer s i ST (2.3)
(A1) =— 68270 ™. (2) .

Table XV,

The Influence of Intensity of Light on AF and AT at 25 °C.

Intensity E. M. F. of er.x . " . AH-—AF
of Tight [.(\vjd—t:;u Cu|Cu,0), CuO-3-NaOH{l], (('\\::1 2;"'3” ((ﬂ.}l?)” A=
(cal fem?/fsec) obs. (vo]lts} % Cu,(04-30,=2Cu0
calc.
0 0,223 ‘ 0,844 —17620 | —22440 -15.20
0.002318 00,2298 l 0.8449 —17565 | —22350 ~1i,12
0.004055 0.2282 0.8455 —17486 | —22270 —~16.05
0.00813 02233 l 0.8514 —17170 | —22124 —16.63
0.02843 02174 | 0.8573 —17030 | —21820 —16.05
0.1042 0.2087 I 0.8660 —~16596 | —21400 —16.15
5.573 0.1848 | 0.8809 ~15403 | —20420 — 16,31
14.100 0.1628 0.9119 ~14478 | —19520 —16.93

Fig- X
 FRe implusnct of inbasily. of Lokt

o AF awd AM oF 23°C,

=T =
13000 r | —l . §_‘1H¢”
p

(o) (2K )zex
-] Carldzse
/500 3/

13008 — ] {
2] .-

+ A 6 =0 @ T Jo
—— Jtensilyin X107 el fem'fuse

(8F ).y

N O -~

r——

LI~

13) 4% uhks WM.
16) Lewis; Thermodynamics, 465.
17) Lewis; Thermodynamics, 477.
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GRR) T A0 VORISR & AL M ’Hs Hecquerel ZhRi< g TORMAR) (EH) 59

g

MoT@LQDETCHLEED E LY
Cu=0+1]-Oe=2CuO
(.m =—17620 €ale oovvinncnisinissinnsninnnencennnns (25)
(dH)p=—22440 cal. — sssspnone{H6)
BT X2 E R A NS v, m L‘E#ﬁﬂb‘ﬁc tz
(:IJ:O + -::'-—02 = QC'LIO
DEREIE —35.000 cal. (Dulong),™ —36.200 cal. (\ndre\\aJ ) seack z, FEOMLIZZ D
NEDBS.

FBKIC LTERTING B BIED (JF),, (M), &M:»fc JLookE YU Table NV, KX
Fig. XII iR+, &Kotk s, (4F) Roe (JH) ol g H3 32ksic
T THmM EARRFIc T Lo S,

‘ 2 F # fE K

WZFERRIZ YT 5 Cu | CuQ, CuO TI}I)—N;;OH Ha. B aEhoOENERE kD, hoT
ZOFA RO T 4Cu022Cu.0+4+0, O FERBE M L.

A l|‘= i RT]nK I’no ......................... Esseih s a e R e ( i J
logKp, .= — ﬁk;@m.mwn L o G
I':, = F.(\“i' D-gsg |01.,' Pn! 5 l!!]'ngﬁlnl{]am arensnsiasen (mJ
b e NS e o g S kT P O (R v
4Cu222Cu0+ 0,

(41)2, =2 X 17620=85.240 cal.

4F=—RThKp,
—92x 17620

D303 < 1988 X 2081 — 25,82, Kp,=Pp.=1.814x10-% atm.

logKp, =
() ki

. 9x99440
logRpo, == J 5712981
<. Kp.=1.905x10"% atm. .
wic3 (I) s X

X (0.8424—1.220
-2 QB 170

o Ppi=1.00xX10—* atm.
migkic L THB L SEAFBE LA LAY, ZASoRSIUE Table, XVI K7F Fig. X o35 fin
e D —BERLTH S,

+1.76log 29R.1-+2.8=—2h72 .

=—2(.00

18) ‘Dulong; C. K., 7, 87 (1848).
19y Andrews; Phile Mag., (3), 32, 321 (1848).
—t 1] —
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60 (B8 Glik) (7 0% 9 WHEIZ R SRELSITEE M+ 5 Beoquord BRCRG T(HMR)

e e e e e e e e P e i A el s

“Table XVI.

Equilibrium Constant and Intensity of Light,

Number Jaus Seun I I:‘f)_g Kpoa Kpy.

of exp. | (ealfem3fsec) [(cale. from lable)'[ (Ea=Ea+ .49 1ogPos) |{ — AF = RTInKp,)| (Nernst's Formula)
| 0.00 1h.18 1.000x 1026 1.814x 10— 1.905% 10~
2 0.002318 .72 1.514 » 1106 2.042
2 0.004055 1476 1862 . 2.399 2.692 .,
4 0.00813 14.47 3,951 - 6.918 . 4.266
5 0.02843 14.76 1.000% 10-=4 1.047 % 10— 1.349x 10~
[} 0.1042 14.71 3.981 ., 5.012 4.266
7 .97 14.01 1.622x 10-=8 1.995x 10—= 1348 x 10-25
8 14.100 14,32 5.012% 10— 6.206 % 10-=2 3.020x 10-22

|aae i [ ]

Fig XU _cqabibion Gouhat (et 15)

3) LI‘/!‘DE-"‘

BERIC A TR T 2.
) C3n20+%0,=2cu0

(4¥)) =—17620cal: _(JH)] =—92440cal,
AH — 4F
—

12T Sowo ITAOMENIL LS.
—15.20 =ﬂscnn-‘5i,.:""s(:u:l‘l
=9Scuo— 2.1 ™™ =21 .46
S Scuo=15.18 (Entropy Unit)
RBRc LT, BiFoME Table XVI, )R LTl ¢ .

e dAS5= =15,20 (Entropy Unil)

KT Scoo EHOH D6 L TR BHFTAOHE—RITIAWTHE LI Cu | Co0, CuO

%NaOH, HzO | Hy B MIROBIERE L (811 0.000170 vol)

40) Lewis; Thermadynamies, 452 (Calculated from sp. ht)
21y 7 #2067
22) i Ak il-
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GHAK) 778 9P R S REERTE T 3 Becquerel ZPRICHOT(RME) (8 O

e A . A S e P

J,::_i(ﬂ nF e

dt dr
hafkiftor, kvsbhs.
Cu+HgO=CuO+Hyg

48=nF dE
=2 ><23.074 % 0.000170="7.84 {Entropy Unit)

~———

i i i

hoT
Sc.l_'-:&l&m Spe0=16.111® Spr=17.8 *"
T B IBHD 5 '
Sopo=17.84+8.18+16.11—17.8
=14.33 (Entropy Unit)
JEofsUte JF Ro A1 oA L7kl s ARO~Bpisbb b s,

[ 1%
1) BERTEMWTIE#ICEL 25, Mfr#a—Fo Co | Co0. CuO %NaOU kaBEhiy
—HoAlMRERE LTIIKD, WUTh s 2R —RICRAEARI LY D L, KeEEESHo

FEREIRS, JLOBRAOIRER D LR L. MHERERIO FGiRIEEICHBECES L
Joog T it 3 2 HEEEREN I

A k. Jue— kO]

fﬁ«sn.kowmrmﬁﬁim

d(4p’) .
— S =k 0]

—-ihlﬁi't YR T BT & R UHEORSHIC G BN LB R MR 12

1P
'Lﬁ_i:]"l Jaw=ky’

k7‘1--i!i"@"ﬁ£€:\.2’dﬁiﬁ ?C&&%‘?&Lt
2 THHCHRCT, RO B EE2E L A, ﬂﬂﬁ..mﬁfrltﬁ"b‘za’lﬁrlﬁ%{taﬁ:\:\.
TG EREY L, ENSoWOES T 5 —FEFR L. BRI G 28

23) Lewis; Thermodynamics, 464.
#) Sugo (2FEOM{ LTRLI:
g+ 30, =110 (AF) g, = — 125,804 cal.
' (M) = —21,489 cal,
. AS= -21433;;:130& = —25.70. (Katropy Unit).
BT Sugo LRDL L.
—25.79=Syg0—17.8—21.1,
.. Suge=16.11 (Entropy Unit).
HEOIE Shpo=10.32% ((:Illltllcrj, 5||En=ll‘l.‘l DII—HT 5.
1) Lewis:; Thermedynamics, 485,
9) .3 ibid
3) FONCH): W

24)  Lewis; Thermodynamics, 465,
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62 (8 (MK LT ) N SREMES N T 4 Decguerel BRI RL-T(BME)

-

R T L, HIKHAT CuD RIS = b B~ 3L, AoTZRA
BUSHEICTIR b o—Fhkwmi L.
I TOT A2 Y SR AT 2B E RO, N 7 L NI I
%
4Cu0§2Cu-:O+ 0, - -
EARMAE RO ILEMTLEREICE boha T s ¥ AT L.

#hi, ANEZHEB LB LI TL b ATREOM LML, AEWEYHSWRL L 3 PRI W
Fa L2 BERMTEASEFEPELMBASALCRBORMNOBEL £ 5 LR, HEEY
T ULy RO EAEMAER LN LTI MEZET 3-

el t o ER L J gA e
hE 4B ES
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