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Abstract

The synthesis of Methacryloyl Oxyethyl Dimethylbenzyl Ammonium Chloride (DMBC) was carried
out with dimethylaminoethyl methacrylate and benzyl chloride as raw materials and the effects of
reaction temperatures, ratio of raw materials, reaction time and solvent amounts on yields of
DMBC as well as the relation of washing times to the purity of the product were studied. The result
showed that the increase of reaction temperature and prolonging the reaction time are conducive
to the improvement of product yields. The product yield increases and then decreases with the
quantity increase of the solvent dichloromethane, but increases and then levels off with the
amounts of benzyl chloride. The molecular structure of the product was determined by means of
Fourier transform infrared spectroscopy (FT-IR) and the optimum reaction conditions were ob-
tained by orthogonal experiments.
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Figure 1. The effects of temperatures on DMBC product yields
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Figure 2. The effects of solvent amounts on DMBC product yields
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Figure 3. The effects of reactant mole ratios on DMBC product yields
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Figure 4. The effects of reaction times on DMBC product yields
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Table 1. Orthogonal experimental design and results

1. ERXTERITRER

FE N (DMAEMA):n(Z4L4) V(R i): VD) i 8] /h R/ C T Y%

1 1:2.5 1:2.5 5 20 82.93

2 125 12 10 25 82.12

3 1225 1:15 15 30 79.54

4 1:2.5 1:1 20 35 92.10

5 1:2.5 1:0.5 25 40 82.46

6 12 1:2.5 10 30 83.86

7 12 12 15 35 77.59

8 12 1:1.5 20 40 90.56

9 12 1:1 25 20 81.21

10 12 1:0.5 5 25 73.89

11 1:1.5 1:2.5 15 40 78.96

12 1:1.5 12 20 20 72.02

13 1:15 1:1.5 25 25 83.28

14 1:1.5 1:1 5 30 74.51

15 1:15 1:0.5 10 35 79.90

16 1:1 1:2.5 20 25 64.33

17 1:1 12 25 30 83.15

18 1:1 1:1.5 5 35 79.45

19 1:1 1:1 10 40 83.73

20 1:1 1:0.5 15 20 71.73

21 1:0.5 1:2.5 25 35 70.65

22 1:0.5 12 5 40 81.20

23 1:0.5 1:1.5 10 20 72.29

24 1:0.5 1:1 15 25 73.40

25 1:0.5 1:0.5 20 30 76.36
WME 1 83.8 76.1 78.4 772
BifE 2 81.4 79.2 79.4 75.4
¥I1E 3 77.7 81.0 77.4 79.5
¥IfE 4 77.7 80.9 79.1 79.9
¥IME 5 74.8 77.5 80.2 82.4
W= 9.0 49 2.8 7.0

22 1 Al W, 50 R R 23R/ NIF n(DMAEMA):n(FAL) > B > VRN VAR > N
[ & DMBC 5% 8: n(DMAEMA):n(FALTR) = 1:2.5, VUN): VEER]) = 1:1.5, B [E
25 /NBF,  RBLELEE 40°C o
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Figure 5. The effects of washing times with acetone on DMBC product purity
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Figure 6. Fourier transform Infrared spectrum of product DMBC
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