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Research on the New Technique of Solid-state Synthesis of the
Phosphoric Starch Ester by the Method of Microwave Heating

Wang Qingcheng, Ba Jinwei, MaHongbin

(Material College, Southwest University of Science & Technology, Sichuan Mianyang 621002)

Abstract The starch phosphate ester was prepared through the solid phase reaction of the maize
starch with the sodium pyrophosphate and the disodium hydrogen phosphate by the aid of the microwave
irradiation. How do the quality of the phosphates and catalyst and reaction’ s time effect the substitution
degreeisinvestigated. The substitution degree of the product is determined by spectrophotometer method of
NH,VO,. The best technological condition is: the mass ratio of sodium pyrophosphate and the disodium
hydrogen phosphate and starches and catalyst is 4:6:10:1; heat time is 3min; the substitution degreeis 0.15.
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—OH + NagHP,O7 — > —O—PO(OH)ONa + NayHPO,

1.2
(750W), 7211 ), , , (78-1
), pH (SPM-10 ).
Na,P,0; + 10H,0. NaHPO, + 12H,0. NHNO;. (NH,),CO. KH,PO, AR
(NH)eM0,05, + 4H,0 CP () .
13
, 1.

1
Tab.1l Perpendicularity designing table

Alg Blg Clg DImin
1 2.0 4.0 0.0 3.5
2 4.0 6.0 0.5 25
3 0.0 0.0 1.0 15

A: NaP,0,10H,0; B: NaHPO,12H,0; C: (NH,),CO: D:
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Fig.1 Phosphorus contain the deal standard curve the diagram
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2.
Tab.2 Perpendicularity the table to experiment the result
A B C D 1] We/% DS
1 1 1 1 1 0.3810 0.045 0.56 0.030
2 1 2 2 2 0.3802 0.095 1.22 0.066
3 1 3 3 3 0.3800 0.140 181 0.100
4 2 1 2 3 0.4750 0.142 1.47 0.081
5 2 2 3 1 0.4750 0.255 2.66 0.153
6 2 3 1 2 0.4750 0.045 0.45 0.024
7 3 1 3 2 0.3800 0.094 121 0.066
8 3 2 1 3 0.4750 0.004 0.018 0.0009
9 3 3 2 1 0.4750 0.004 0.018 0.0009
K1 0.065 0.059 0.018 0.061
K, 0.086 0.073 0.049 0.052
Ks 0.023 0.042 0.106 0.061
R 0.063 0.031 0.088 0.009
24
2 : (1) , 19 .
s ’ H (2)
’ ’ H (3)
) ) 3.5min , ) 3~3.5min o
o ( ) . o
25
[1] : 31.2g NaH,PO, +2H,0 20mL
80~100°C ) 55°C ) 18g ) 30min, N )
150~155°C 6h, 7.9%( 0.56). [9]
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s 0.184.
4g 20mL , 1g s
pH=6.2, 10g N 30min. N 50°C 5%, 150°C
4h, 0.17.
3
o : : : : =4:6:10:1, 1~2h,
3min, 0.15.
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