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Fig. 1 Mass fraction and yield of acetamide with autoclave at different temperatures
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Fig. 2 The relationship of acetamide mass fraction (A) and yield (B) against reaction time at different temperatures

with autoclave
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Fig. 3 Acetamide mass fraction after 6 h reaction in autoclave and distillation reactor at different temperatures

BI4A s 1 FEANRIIREE T 28 18 42 SO 6 T e o 0 5 02 e T 28 A A 235 2R, 5 T] Bk 4 i Bz 45
AL, o1 TR W2 G HE L SONIAR 2, TSI A T3 f 0 B0 PG BRI A ) R 4, T — g o, HL
5OV SR eI AR AL . 4B R T ARSI E T, 2818 4 S T WA R I S N T AR AR
SEM . B ROV ) R SE A, 2T M AR TSR, 158 B 2 T Y S 2 B B KON AU K A A W 2% Al
SN T AT A A B0, il B vh Rk (SO E LS G5 ) — BAE A0 WIBUK RV IE R 2
BEe . (HAS TR, ROV O 160~180 “CY , L MM o i o U A 16— 28 57 19, (B L BE e AR



55 8 I AT : HLO, 64 7K & I T 2 b Lt - TR B A AL TR R A LR B A 1139

AR — B, S5G SER R, 1 AR (O IR AT TSR ) TR A — B ) 5 110~120 CRYIESR,
ISR AR AN IR i AR 52 B B A A R R, 0 PR A B RCR AN, 38 73 LR B2 32 o i I L TR
AR R 28 K ok

90 A . , 60l B i
* * * * ¥ = : >
30 N ) * A 50 # N >
S % . X ‘ g )
= A 'Y = L g o
% 70 . s . . % 40 f < e
o) . e =
260} 2 T 8m Y ¥ /o//
5 P S 5 o
S /] g —0—140°C 220 —0—140°C
= i/ e 150°C ~ > 150°C
S0F A 160°C 0k = 160 °C
*— 170 °C / *— 170 °C
) o, o
T S . 51 B ¢ S
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Time/h Time/h

K4 ZEARAE SN R EE BT 43450 (A) AR (B) K5 SRy s [a] ) 72 4k G 2
Fig. 4 The relationship between acetamide mass fraction (A) and yield (B) against reaction time at different

temperatures with distillation reactor
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Fig. 5 The loss rate of ammonium acetate and the thermal decomposition rate of the substance after 6 h reaction at

different temperatures with distillation reactor
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Fig. 6 The relationship of acetamide mass fraction (A) and yield (B) against against reaction time with different

ammonia flow rate
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Fig. 7 The loss rate of ammonium acetate and the thermal decomposition rate of substance after 6 h reaction at

different ammonia flow rates with distillation reactor
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Table 1  Composition mass of introduction and discharge in continuous distillation experiment

w( composition )/% Feedstock/% Bottom product/% Overhead product/%

CH,CONH, 18.01 83. 61 0
CH,COONH, 20. 09 1.22 0

MEK 1.52 0 2.08

KET 0.78 0 1. 06
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CH,COOH 0 15.17 0
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Regeneration and Conversion of the Acetamide-Ammonium Acetate Catalytic
System in the H,0O,-Based Hydrazine Hydrate Production Process

JIAN Guang-Hui', YANG Fan®, BAI Hong-Xin’, WANG Yang’, JIA Li-Ming’, REN Bao-Yi'
'(College of Science, Shenyang University of Chemical Technology, Shenyang 110000, China)
2(Sinopec (Dalian) Petrochemical Research Institute , Dalian 116000, China)

Abstract In order to study the recycle process of amide catalyst in the production of hydrazine hydrate by
H,O, method, the effects of reaction form, temperature, time, and ammonia flow rate process conditions on
reaction equilibrium and acetamide yield were investigated for the dehydration of ammonium acetate to acetamide.
The results showed that adopting a distillation reactor can significantly improve the reaction efficiency. The
yield of acetamide can reach over 60% with a mass fraction (w) of no less than 80% after 3~4 h of reaction at
160 °C, 300 mL/min ammonia flow rate. In addition, a continuous distillation experiment was conducted. The
conditions were as follows: the introduction of the aqueous phase from methyl ethyl ketazine synthesis was into
the reactor at a rate of 760. 0 g/h, an ammonia flow rate was 650 mL/min, and a reflux ratio was 0. 1. After the
system stabilizes, the temperature of head was 93 °C, and 554. 4 g/h of distillate were collected overhead ; The
temperature of the boiler was 168 °C, and 248. 7 g/h of recycled catalyst were obtained by draining the boiler
which the mass fraction of acetamide is 83. 61%.
Keywords H,0, method; Hydrazine hydrate; Recycle of catalyst; Dehydration of ammonium acetate;
Acetamide ; Reactive distillation
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