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Table 1 MS data of the main product in nitration of ECH
with N, O,

m/z fragment ion

124 CICH,CH = * ONO,

76 CH, = *ONO,

46 “NO,

30 *NO
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HF 1.1 1.0, L0 CH,CL, AR5 B il 1k 52 56 79 25
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A S\2 I, I R B G R AT L e IO 3 1A
BUR S KM REAR i —Cl #2424 0.099 nm, B .
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) T FF 1 A Sz 107 o 3 R
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Table 2 Nitration results of ECH with N,O;

temperature  reaction time  conversion of ECH  selectivity yield
/°C /min /% /% /%

15 ~20 15 5.8 84.7 4.9

10 ~15 240 20.3 73.7 14.9

3.3 fEAFIFEB RN

Sy AR R L R AR AT B Y A R AR A
N,O, 5 ECH EE/R 1.1 0 1.0, 3R 15 °C, Jz i i
0] 4 h fEALFIWRE N 10 g - L7, Lh CH,CI, fEH 7
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Table 3  Effects of different catalysts on the nitration of ECH

with N, O,
catalyst Si/Al jf;:version of ECH i((e)/lfctivity )//iozld
AICI, - 55.2 34.8 19.2
NaY 3 ~4 28.1 78.7 22.1
HY 5.0 37.5 79.9 30.0
TS-1 37" 44.7 78.4 35.0
HB 25 79.2 77.4 61.3
usy =5.2 88.2 87.8 77.5
H-ZSM-5 50 96.7 97.8 94.6

Note: 1)The data is Si/Ti ratio.
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Fig.1 Effects of reaction temperature on nitration of ECH with
N,O,
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Fig.2 Effects of reaction time on nitration of ECH with N, O,
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Table 4  Effects of solvents on the nitration reaction of ECH by
N,O,
solvent T E+ (30) conversion selectivity vyield
/°C /k) - mol™" /% /% /%
CICH,CH,Cl 83.7 41.3 96.3 97.8 94.2
CH,Cl, 39.8  40.7 96.7 97.8 94.6
CHClI, 61.2 39.1 95.8 97.5 93.4
Cccl, 76.5 32.4 95.7 99.3 95.0

Note: T is boiling point, Er(30) is empirical solvent polarity parameter.

(1) BE T ARG B BT BE | e o i ] | 7%
7R A8 P X ECH il A SO HY R2 00, 3R A% 1 f He B9 B b
At ROEE 15 °C, R 6 h, CH,Cl, 5],
H-ZSM-5 S figfesil o 7Edb 45 0F T, 24 N,O5 5 ECH fg
JREEN 1.1 0 1.0 Bf, ECH By %54k &3k 100% , 3-5(-
1,2-P4 R AR A4 28 £% R R R ik 98.0% .

(2) 1E N,O; fififb ECH 1y s i A, A Al 55] 145 1)
B, AN [R) 8 B A A 5 TR FL AR sORR 1 ) AS [R] , 4 2% 7 Ak
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Nitration of Epichlorohydrin with N, O,

SHI Fei' , WANG Qing-fa’
(1. Shandong Silk Textile Vocational College, Zibo 255300, China; 2. Key Laboratory for Green Chemical Technology of State Education Ministry, School of
Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China)

Abstract: The green nitrating reaction process of epichlorohydrin (ECH) with dinitrogen pentoxide (N,O, ) was studied. The
effects of catalyst type, reaction temperature, reaction time and solvent on the nitrating process of preparing 3-chloro-1,2-propyl-
ene glycol dinitrate were investigated. Results show that H-ZSM-5 catalyst has good catalytic properties. Under the optimum reac-
tion conditions of H-ZSM-5 as catalyst, dichloromethane as solvent, the reaction temperature 15 °C, reaction time 6 hours and
N, O, /ECH molar ratio 1.1 : 1.0 , the conversion of ECH is 100% . The selectivity and yield of 3-chloro-1,2-propylene glycol
dinitrate are 98.0%.

Key words: organic chemistry; nitration; dinitrogen pentoxide(N, O, ) ; epichlorohydrin (ECH)
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