401

{ER3T) HWAHAK KONGHAK Vol. 18, No. 5, October 1980, pp.401—410
7 (Journal of the Korean Institute of Chemical Engineers)

EHASH 2fst Jetd izl € 2l e

(34 1980. 4. 24)

Thermal Decomposition of ammonium chloride

with the Aid of Reduced Copper

Kim Hoon-Sik and Lee Moon-Deuk

Department of Chemical Engineering, College of Engineering,
Seox! National University, Seoul 150, Korea

(Received April 24, 1980)

ABSTRACT

The two-stage decomposition of ammonium chloride into ammonia and hydrogen chloride with
the aid of reduced copper and other additives was investigated. The mechanism of the reaction
is as follows;
2 NH,Cl + Cueeeerereeee —CuCl; + 2 NH; + H, (1)
CuCl, + Hy  ceevevceeens —Cu + 2 HCI )
The most eifective promoter for this reaction turned out to be the one obtained from the
mixture of NiCl;, CuCl;, alumina, NaCl and’ KCl and reduced under the hydrogen atmosphere
at 500°C.
The maxium yields of ammonia for the stage (1) and hydrogen chlorides for the stage (2)
are 83% and 80%. and the flow rates of hydrogen are 1m//min at 420°C and 5m//min at

550°C respectively.
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2 NH.Cl + Cu—CuCl; + 2 NH; + H, (1

CuCl; + H;—Cu + 2 HC1
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1. Hydrogen bomb 6. Reactor

2. Rota meter 7. Transformer

3. Potentio meter 8. Cooling system
4. Temperature controller 9. Coolant

5. Furnace . 10. Sampling bottle

Fig. 1. Schematic diagram of the experimental

apparatus
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Table 1. Composition of Promoter A. B. Cand D

Promoter | Materials | Wt.(g) | Wt.%

| Cu | 476 | 6L34

A Alumina | 3.0 | 38.66
| Cu | w7 | s0.16

5 Alumina | 3.0 31.61
KCl 1.25 13.17

| NaCl 048 | 5.06

Cu 4.76 47.79

N 0.47 4.72

c Alumina | 3.00 | 30.12
KCl | L | 125

NaCl | 048 | as

cuCl | 742 | 5621

| NiCl. | 105 | 7.9

D . KCl | s | e
Alumina | 3.0 | 22.73

NaCl | o048 | 364
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Table 2. Free energy change for the following

reactions
NH,Cl + M—5MCl; + 2 NH; + H; at 423°C (1)
MCl, + H,—M + 2 HCI at 523°C @
Metal L 46 [ 4G. (2)
Cu \ —~0.96 [ —~19.05
Ni | —17.93 \ —~3.50
Ca L —143.54 j 114.85
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(1) 2NHCl(a) + Cu—CuCl; + 2NH; + H,
(2) 2NH4C1(8) + Cu—CuCl; + 2NH; + H;
3) CuCl; + H,—Cu + 2HCI

Fig. 2. Free energy change(4G.) vs Temperature
plot
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Table 3-a. Effect of the amount of NH(Cl in
promoter A, on ammonia yield

Ratio:moles Cu
/moles NH4Cl

% of NH;

1.0 2.0 3.0 40 5.0

[ 32.1 45.5 56.0 59.8 59.9

3~b. Effect of the amount of KCl in
promoter B, on ammonia yield

Ratio:moles Cu
/moles KCl

% of NH,

0.5 1.0 2.0 30 4.0

[ 53.4 62.7 66.8 69.1 69.4

3-c. Effect of the amount of Ni in promoter
C, on ammonia yield

Wt. Ni
Wt. Cu

%100 ‘ 25 50 10.0 150 —
|

% of NH; | 705 777 780 "4 —
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