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Thermodynamic Analyses of Formation of
Cupric Subcarbonate from Copper in Air”

Zhang Yinli™ Fan Guang Sun Jiajuan
(College of Chemistry and Chemical Engineering, Xianyang Normal University , Xianyang 712000, Shaanxi, China)

Abstract This article studied the electromotive force and free energy change of the reaction that copper is trans-
formed into cupric subcarbonate under different pH, humidity, and water states. The size of the pH value has no
effect on spontaneity in the acidic pH; when atmospheric carbon dioxide reaches the saturation value and air humidity
increases, the spontaneity of reaction increases slightly; when water changes from gaseous into liquid under the same

conditions, the spontaneity of reaction increases.
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2Cu+0,+H,0+C0, = Cu(OH), + CuCO, (1)
PRI, AF 5 BB A 7 25 TP AR R SR I 2 B R 3 AR B 0 A B L, AR SCIUMN BB 241
FAERST 208 K BHTEIREE RIE /K BAFFEIRAS AR B 78 25 S0 AR s s g 22 A &

1 EEREI

KA E AR IRFL B2 4 0. 0355% , E /IR FR 0200 20.942% , p(CO,) /p° EUEET
KA BRI IR T3 50 0. 0355% |, [R1FE p (0,)/p° JE L4 T RS A S MR35 20. 942% . 75
298 K B, K AR AIZE SR 3. 169 kPa, WARAES (1) B TH s s i, Il s i =

IEW N :0,+ 4H + 4e” = 2H,0(g) e\=1.185V (2)
N :2Cu +3H,0(g) + CO,— 4e” = Cu(OH), + CuCO,+ 4H* @, =7 (3)

— MU, I AR IR B IE T K6 RS Co, SR I, CO, % T/KIE I H, CO, , ffi K
K EFIIRYE, KA CO,BRNRMF- Rt , RAMKA pH = 5.637 BI%7E 298 K AIHINEZS <
o CO, 3k B A, B RS BEK A pH = 5.63, M5 KR E R FERE, #0(2) &2 (3) A
A () W 3R R N A R AEAE ALE A (4) KX (5) At a2 AT AEE R 1,
0.0591, [H"]*(p(0,)/p?)

4 (p(H,0)/p°)?

0.0591, (p(0,)/p?)
4 (p(H,0)/p°)?

©,(0,/H,0)=1.185+

=1.185-0.0591pH+

(4)

¢,(Cu(OH), - CuCO,/ Cu)

2.303x8.314x298, [H']*
4x96500  © (p(H,0)/p°) (p(CO,)/p%)

0.05911 1
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4 (1,000 (0(€0,) /%) (3)
E=¢,(0,/H,0)¢,(Cu(OH), + CuCO,/ Cu) (6)
A,G,=-nFE (7)

=¢Y(Cu”/Cu) +

=0.337-0. 0591 pH+

K1 AEHEXEERER RN ZHEE (298 K)

pH  HIGHBE p(H,0)/p°  ¢,(0,/H,0) /V  ¢,(Cu(OH), + CuCO/ Cu) /Y E/V AG,/(kI - mol™")

5.63 40% 0.01268 0.898 0.139 0.759 -293
5.63 60% 0.01901 0.893 0.132 0.761 -294
5.63 80% 0.02535 0.889 0.126 0.763 -295

R 1 A, FERREKE pH = 5.63 B, Bl 25 SRR B f 38 n, X (2) (3R (3) 19 s i 34
PP/ s AR 5, 3K (3) 118 H b L A B R X 38 P 3 ik /N 22— 2 B s Bk T, (R A b R TR
P XK T 40% i, H sh et KF 0.2 V, B B EEZE/NTF =293 kJ + mol ™, % v/ 1F [
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&, RSP A ESY EASY S EBEN, RA KN pH<S. 63 WRBGE 28 KA XHEE
60% , N FH (4) 2 (5) THEAS B A0 KRR R BE B2 B F A L 34 FL sl 34 e B Fl RE AR 1) ELAR B L
*®2,

K2 AEBIBEKEREAE R R M5 FH3E (298 K)

FIGCHEE  p(H,0)/p°  pH ©,(0,/H,0)/V  ¢,(Cu(OH), - CuCO,/ Cu)/V  E/V A,G,/ (K] - mol™)
60% 0.01901 6.50 0.842 0.080 0.762 -294
60% 0.01901 5.63 0.893 0.132 0.761 -294
60% 0.01901 4.50 0.960 0.198 0.762 -294
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IEW N 0,+ 4H + d4e” = 2H,0(1) =1.229 V (8)
T SN :2Cu+ 3H,0(1) + CO,— 4e”= Cu(OH), - CuCO,+ 4H* ©,=? (9)
¢,(0,/H,0)

e 2.303x8.314x298, (4 o
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0.05911 1

g% (11)
4 p(CO,)/p

BOE RS CO,FEMA K IR B -, v (4) 3X(5) X (10) Fak (1) THE K FEAE R
AT SN (1) R E R B 3 R B3 K [ AR, ARBE L3 3,

®3 KR|HKHEFEERETR RN REER N FHIE (298 K)

=0.337-0. 0591 pH+

TKEITEAE R 2% pH ©,(0,/H,0)/V  ¢,(Cu(OH), + CuCO;/ Cu)/V  E/V A,G,/(kJ - mol™)
SR CHXHEE 60% ) 5.63 0.893 0.132 0.761 -294
W 5.63 0.886 0.055 0.831 -321

2 3 BT 0, 78 pH=5. 63 KA AI X EE A 60% B, 7K Fi AR R RS B S0 8 HE sl 3 il
0.761 V FFiE 2 0.831 V, [ HHAEZS I —294 k] + mol™ AR A -321 kJ - mol™ . BN AEAA )R B 4514 F
AR A TS KAFAERS oA g sk ny B &K FAemigas b i A & 1.
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