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Fig.1 Scheme of experimental apparatus
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Table 1 Experimental results of reaction of NH,SO, and NH,CI

No Molar ratio of Temperature Reaction Conversion
" NH4HSO, to NH,CI (C) time (h) rate (%)
1 1 220 15 14.0
2 1 250 15 18.6
3 3 235 15 18.7
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Table 2 Experimental results of reactions of NH;SO,4, (NH,),SO4 and NH,CI

No.  NH,CI (mol) NH4HSO, (mol)

(NH,4),SO4 (mol)  Temperature (C)

Reaction time (h) Conversion rate (%)

1 0.046 0.17 0.03 240 3 7.41
2 0.046 0.17 0.06 240 2 1.3
3 0.046 0.17 0.06 240 6 2
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Table 3 Energy consumption of three routes
Energy consumption

Technique (107 ka/mol) Q1 (%) Q (%)  Q3(%)
Mg(OH)CI 3.82 14 7838 198
MgO 1.03 2.9 466 50.5
Mg(OH), 4.9 2 10 88

Note: Q; is the reaction heat of ammonia evaporation stage, Q. the heat of
evaporating water, and Qs the heat of hydrolysis reaction and thermal
decomposition reaction.

5 # B

T 3ok o G B 3 At ) RN S S T B AT B
N, AR NS iR

(1) Mam R, A=, MRS A Reke s
[ LR VPN, EAERTL R I | 2k

(2) MiFREE T AEBE P2 AT, (AR
i, T HAMEAKR

(3) AAbEE. AR BRI AL T S R AE IS
LI LS, BnisE] 90% L iz %

(4) S CEMAREE LML, Ak
S LA R A R REREIRAE 2 7 ik
e, i BAT DMV R AN L2 2k

(5) A LM AR R R L& N
MgO:NH,CI( /& /K Lt )=0.76:1, H,O:NH,CI( & /K b )=

8.3:1, ML 110°C, KMRfH 4 h, fEHAMET,
TR ]Ik 95%.

5% 3Hk:

[1] wge. FeEalim TR 48 [3]. B4R 46 T2, 2007, 27(3):
63-65.

[21 ZIEW. SACER I & BT A &k s [3]. HAE Dk, 1997,
25(1): 11-16.

[3] Kessler J. Process of Converting Ammonium Chloride into Ammonia
and Hydrochloric Acid [P]. US Pat.: 1718420, 1929-06-25.

[4] Claflin C H. Continuous Cycle Process for Dissociation of
Ammonium Chloride to Recover Ammonia and Hydrogen Chloride
Therefrom [P]. US Pat.: 2787524, 1957-04-02.

[5] Sasaki H, Takahara Y. Process for Producing Hydrogen Chloride and
Ammonia [P]. US Pat.: 4293532, 1981-10-06.

[6] PHE— 7 v =7 s x viifKkERE T ¥ B =T e fliET
% J5i% [P]. JP Pat.: 58-161902, 1983-09-26.

[7] Fuchsman H C, Christi C. Method of Recovering Ammonia from
Ammonium Chloride [P]. US Pat.: 2823981, 1958-12-18.

[8] sK& M. &AL J7ik [Pl PIELH . 1032418C, 1996-07-31.

[9] Coenen A, Kosswig K, Balzer D. Method for Preparing Ammonia and
Hydrogen Chloride from Ammonium Chloride [P]. US Pat.: 4305917,
1981-12-15.

[10] *IFHE. GER % MR [0 AL #E5T 5 M, 2002, 14(6):
737-738, 765.

[11] #&/NF5, RETe, M, 45 KEBA ALY 1% ).
TLFE T R4, 2006, 6(5): 729-733.

[12] FRWIAL, XA ik o SR BRI S A IR AL B A 2R
% [, shIBIFY, 1981, Z1: 91-97.

[13] B, KB Kl S A SRRt R rh B AT N I BIE ST 3]
ERWIRFST, 1981, Z1: 136-148.

[14] Zenautus J F. Handbook of Aqueous Electrolyte Thermodynamics:
Theory and Application [M]. New York: American Institute of
Chemical Engineers, 1986. 20-43.

Decomposition of Ammonium Chloride for Production of Ammonia and Hydrogen Chloride

ZHAI Guang-wei, HAN Ming-han, LIANG Yao-zhang, GAO Guang-hua

(Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Experimental verification was done on the techniques of ammonium bisulfate and magnesium oxidizers, which were used to
decompose ammonium chloride into ammonia and hydrogen chloride. The results showed that ammonium hydrosulfate technique was
infeasible due to its low conversion rate, whereas magnesium oxidizers technique was wealthy of further research. The techniques of
magnesium oxide, magnesium hydroxide and basic magnesium chloride, which belong to the category of magnesium oxidizer technique,
were systematically studied. The yield of NH; could exceed 90% in all the three techniques. In addition, compared with the techniques of
basic magnesium and magnesium hydroxide, magnesium oxide technique had many advantages such as simple process flow, short
production cycle and low energy consumption. The yield of NH; could achieve 95% under the reaction conditions of MgO:NH,CI
(mol/mol)=0.76:1, H,O:NH,Cl(mol/mol)=8.3:1, temperature 110 ‘C, and t=4 h.
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