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Investigation of Ammonia Usage in the Experiments of Calcium
Peroxide Preparation

QIAN Linping’, LI Jinzhi, ZHENG Gengfeng, SHEN Jianzhong
Department of Chemistry and Laboratory of Advanced Materials, Fudan University, Shanghai 200433, P. R. China.

Abstract: The ammonia usage in CaO:2 preparation through CaCl. and H202 was investigated by the reaction
thermodynamics and the designed experiments. The results show that calcium peroxide production is related with
the ammonia usage. When the molar ratio of NH3/Ca?* is less than 2, CaClz could not converse completely. With
the molar ratio of NHs/Ca?* reaching 2, high amount of CaOz2 and small amount of Ca(OH)2 were achieved. This
molar ratio of 2 is suggested to be reasonable in the CaO:2 preparation design.
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#£1 CaCh 5 H,0: RN S%SH

T/K AH/(kJ-mol ™) AS/(kJmol ") AG/(kJ-mol™) K®

273 62.2 -34.1 71.7 1.18 x 10714
373 73.3 0.2 73.3 3.78 x 10711
473 90.6 40.5 71.4 9.78 x 107
573 128.1 111.7 64.2 1.15 % 107
673 203.9 2325 475 1.82 x 107
773 3374 416.3 15.6 8.54 x 1072
873 548.4 672.1 -38.2 2.10 x 102
973 857.8 1006.5 -121.5 4.19 x 106
1073 1285.9 1424.2 2423 9.50 x 10!
1173 1854.0 1928.7 ~409.2 3.19 x 1018
1273 2581.2 2523.0 ~631.0 1.97 x 1026

F2 NH:HEEAMBT CaClh 5 H20: RS %S H

T/K AH/(kJ-mol-") AS/(kJ-mol-") AG/(kJ-mol-) K®

273 ~46.6 -65.3 -28.8 3.87 x 10°
373 ~57.7 -99.9 -20.4 7.89 x 102
473 -60.6 -108.5 -9.4 1.13 x 10!
573 ~78.7 ~143.0 3.1 5.11 % 107!
673 -104.6 ~184.1 19.4 2.95x 1072
773 ~143.0 -237.1 40.4 1.70 x 107
873 -199.4 -305.6 67.4 8.07 x 1075
973 -279.3 ~392.0 102.1 2.72 x 107
1073 -388.1 -498.2 146.4 5.78 x 107
1173 -531.5 —625.5 202.4 7.02 x 10710
1273 ~714.4 ~775.0 2722 4.52 x 10712

5 SERWIT

NTHZEBERKHERW, BATBT 4 HAFE NHy/Ca* BE/RLL 1.4 (A)s 1.7 (B). 2.0 (C)F1 2.2
(D)HEATSE5G, BRALH 12 ANFEETR, HRARN~RE 150 °C FET, BEAEL MK Cao;
e, SEIRARNE 3. AHZKARANE, FEMK, P~ 82 3.08g, 2B, CA¥MEKA
B, CaO "8I, B. C HBIF4 CaO, F"ELIN 3.64. 433 g, B A HiliEE 74 18%.
40%. XEZEUKMME EFAE Y, UK BRI CaO, AR, 4SLieh 2K IHFETE, BN &
RS R B EKSE5R, CaCl H0, RN A BT A AR K, JLTPA T RER A N . T
MEOKIEER, DAMREAN440g, 5 CH%R, HFKEER.

W E KA P Re NS CaCly M, FEE AT H, WML CaOr 2HFE . X ILIRATTF
FH AR AR 5 iR R T SR THE CaOr B2 (R MM, Bt A-D HIai B 2 7, KIIHF
WA BEZEN, SIE 69%-85% [0, & =N 74.2% 75.9%, 78.6%F 79.0%. HIKZ K
MEEE, NHy/Ca* BE/R I 2.2, WEMS & RMBA BE N, fEfl i, ARz
P CaCl VI 2] NH3-H202, /KR 5506, 7T LATE J 3ok 72 A A 2508k fe BT OH 3 B2 3 vy 3 ik
Ca(OH) PRIHT Hi I 51 L R . UiiE, Bk, mEUkEHE BT EH AL 540 Ca(OH), 74 .
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®3 ARAKKHAENK Ca0: =B

A B C D

45 m(CaCOs)/g n(HC1)/mol n(H,02)/mol
n(NH3)/mol m(Ca0,)/g n(NHsz)/mol m(Ca0O,)/g n(NHsz)/mol m(Ca0O,)/g n(NHsz)/mol m(CaO.)/g

1 10 0.20 0.10 0.14 2.79 0.17 3.57 0.20 5.00 0.22 4.33
2 10 0.20 0.10 0.14 2.49 0.17 3.77 0.20 4.90 0.22 4.40
3 10 0.20 0.10 0.14 3.25 0.17 331 0.20 4.95 0.22 3.90
4 10 0.20 0.10 0.14 3.34 0.17 3.87 0.20 4.09 0.22 4.30
5 10 0.20 0.10 0.14 3.09 0.17 3.45 0.20 3.66 0.22 4.78
6 10 0.20 0.10 0.14 3.56 0.17 3.71 0.20 3.80 0.22 4.20
7 10 0.20 0.10 0.14 3.50 0.17 3.90 0.20 4.30 0.22 4.58
8 10 0.20 0.10 0.14 2.98 0.17 3.56 0.20 4.13 0.22 4.69
9 10 0.20 0.10 0.14 3.20 0.17 3.63 0.20 3.84 0.22 4.37
10 10 0.20 0.10 0.14 2.85 0.17 3.75 0.20 3.98 0.22 4.29
11 10 0.20 0.10 0.14 3.21 0.17 3.48 0.20 4.33 0.22 4.87
12 10 0.20 0.10 0.14 2.66 0.17 3.69 0.20 4.62 0.22 4.10

R4 ANRAZKFAERNK Ca0: SR

A B C D
e
n(NHs)n(Ca?)  w(CaO2)/% n(NH;)n(Ca2)  w(CaO2)/% n(NH;)n(Ca2)  w(CaOo)/% n(NE;)n(Ca2)  w(Ca02)/%
1 1.4 83.2 1.7 78.2 2.0 69.6 2.2 83.5
2 1.4 73.6 1.7 75.1 2.0 80.8 22 76.7
3 1.4 723 1.7 76.4 2.0 77.8 2.2 82.3
4 1.4 81.5 1.7 77.8 2.0 78.9 22 81.7
5 1.4 70.9 1.7 75.4 2.0 79.7 2.2 75.3
6 1.4 69.3 1.7 71.2 2.0 73.9 2.2 74.6
7 1.4 74.9 1.7 69.2 2.0 84.5 2.2 78.5
8 1.4 72.4 1.7 83.2 2.0 77.9 2.2 74.5
9 1.4 75.3 1.7 84.6 2.0 77.2 2.2 80.4
10 1.4 68.7 1.7 75.8 2.0 83.3 2.2 724
11 1.4 72.9 1.7 69.4 2.0 82.7 2.2 85.3
12 1.4 753 1.7 74.9 2.0 76.6 22 83.7

2i EPTiR, NHs/Ca? BE/RELTE 1.4-2.2 Z AN, CaO, MBS ZUKHER —EMxt, MaEK
AR, PESE R EMMMEUKHETREE, A SaE . WO I SCkiiE
H e £ NH3/Ca? BE /R EL ], f i 2, 3% 5 CaCly 5 NaOH Al HyO, 2 v il % CaO, #iE 35181, NaOH/Ca?*
JEE IR LR 2 B 7 S g vt

6 4iE

7t CaCly 5 Ho0, e N H I FHZ /K5 s B BRI M, 4 B 352 CaO, MM 2%, A2 H B 520 K]
Fo MNHITHITHERERYW, BAZKS 5SS R NG iR KA, 3523, NHy/Ca? i) B8
IREEN 1.4, 1.7, 2.0 Je 2.2 5258, RIVEUKHEIE S INA R T CaO K, HXF CaO, i F WA
KEFM . SEIGERAH: NHs/Ca? BE/R LN 2.0 B BCNIE A CaO, #ill %, HFIF CaCl, RN 5E4, &
LI E WA
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