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Synthesis and Characterization of Bis-(Biguanide-p-Phenyl) Methane

PI Zhenglin, PENG Yongli’
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To decrease the curing temperature of epoxy resin with dicyandiamide, a new kind of modified

dicyandiamide curing agent was prepared with diaminodiphenylmethane and dicyandiamide as raw materials,

distilled water as solvent and hydrochloricacid as a catalyst. The optimum preparation technology of bis-

(biguanide-p-phenyl) methane was studied by orthogonal experiments of three factors and three levels. The

results show that the yield of bis- (biguanide-p-phenyl) methane is 85.12% at reaction time of 4 h, reaction

temperature of 120 C, and feed ratio of 1:2.15. The structures of the compounds were analyzed and confirmed

by infrared spectroscopy and hydrogen nuclear magnetic spectroscopy. The modified dicyanodiamide is pure

without by-products.
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Fig. 1 Synthesis route of the bis- (biguanide-p-phenyl) methane
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Tab. 1  Factor level chart of Ly(3") orthogonal experiment

A B C
SIS HF ] SIS 3t P i b
No. reaction time reaction temperature molar ratio
/h /C n(DDM) : n(Dicy)
1 3 110 1:2
2 4 120 1:2.15
3 5 130 1:2.3

R 2R 1 2 £ 0E S50 3K Lo(37) , 0 45 21 5
B BT A5 77 By - COUIR 3L X 28 35 ) Y e 1) 7 o5 L 0
g5 2 R,

S R FE R ZR

K,=71.3+78.7+69.6=219.6

K,=81.8+84.4+80.2=246.4
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Tab.2 Result of Ly(3*) orthogonal experiment
=) A B ¢ 2 P L
Ti 7 R 5 R Tl R yizj i mehmi kg .
reaction temperature / °C reaction time /h  mole ratio n(DDM ):n(Dicy)
1 110 3 1:2.0 71.3 112.4~113.5
2 110 4 1:2.15 78.7 112.0~113.1
3 110 5 1:2.3 69.6 111.8~112.6
4 120 3 1:2.3 81.8 111.6~1122
5 120 4 1:2.0 84.4 111.4~111.6
6 120 5 1:2.15 80.2 111.8~112.3
7 130 3 1:2.15 79.9 111.5~112.2
8 130 4 1:2.3 80.5 111.6~112.6
9 130 5 1:2.0 75.4 112.4~113.3
K, 219.6 233.0 231.1
K 246.4 243.6 238.8
K, 235.8 225.2 231.9
ki 73.2 77.7 77.0
ks 82.1 81.2 79.6
ks 78.6 75.1 773
R 8.9 6.1 2.6
EXV¢5¢2 A>B>C
It 7K A, B, C,
ARy A B, C,

K;=79.9+80.5+75.4=235.8

J 7 B T PR ZR v

Ki=71.3+81.8+79.9=233.0
K,=78.7+84.4+80.5=243.6
K;=69.6+80.2+75.4=225.2
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Fig. 2 Trends of synthesis experiment factors of

bis-(biguanide-p-phenyl) methane
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Fig. 3 Yield of the reaction system at different pH
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Fig. 4 Infrared spectrum of

bis- (biguanide-p-phenyl) methane
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Tab.3 Characteristic parameters of

bis- (biguanide-p-phenyl) methane in 'HNMR

e i H 845 W THT AR
No. chemical shift number of H peak area
1 6.46 2 1.84
2 4.80 1 0.92
3 5.14 1 0.93
4 8.77 1 0.91
5 6.80 1 0.86
6 7.48 1 0.85
7 3.35 2 1.86
3 4% &

g LTk AR E5 e

i 3 6 Lo (3%) 1 58 S 50 AT IS VA W pH X ™
R[5 M A5 - OBUNTRE X6 2R 356 ) H o B9 S5 A B
T2 BB s e A n (3 R )
n(RUEUIE ) =1:2.15; 7 ik B 2R 120 °C 5 [ 1 B[]
M4 hs W pH A 3.5, 77 A K 85.12%. i ik
Xif A5 3 () 7= W R AT £ A0 TN w0 AR E T
T 7= W) S - CRUNRSE X6 24 3 ) F I, 10 B L 40 Jo
M)A B T2 B2 AT AT Y.
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