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Research on preparation process and properties of low-density sodium tripolyphosphate
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Abstract: Based on the production equipment of ordinary food-grade sodium tripolyphosphate (STPP) , the
comprehensive effects of raw material types, crystal seeds, neutralization degree, spray drying conditions and
polymerization temperature on the apparent density of the product are systematically discussed, aiming to
develop a preparation process of low-density STPP. The optimized process conditions include: Using 85%
wet-process phosphoric acid and 48% sodium hydroxide as raw materials, adding crystal seeds and introducing
sodium carbonate in the later stage of neutralization reaction to produce carbon dioxide gas, controlling the
neutralization degree (molar ratio of Na,O and P.0s) of the slurry at around 3.05, spray drying tower top
temperature of 300 °C, spray pressure of 12 MPa, polymerization temperature of 400 -450 °C, rotational speed
of polymerization furnace of 22 - 30 r/min, the final product density is 0.48 g/em’, which meets the quality
requirements of high-end customers. This process does not require special equipment or catalysts, is easy to
industrialize, and can meet the demand of the high-end market for low-density STPP.
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Fig. 1 Preparation process of sodium tripolyphosphate
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Table1 Comparison of indicator of sodium tripolyphosphate produced by different raw materials

o T4M) 1% )% % (g'cm’]) ! 1) 1% (mg'kg") (mg'kg’l) (mg’kg’l) (mg'kgfl)
TR BR A 98.5 57.9 96.5 0.48 9.9 0.02 12 1.1 1.0 8
AN BRIREN
BRI 98.4 57.8 96.6 0.49 9.8 0.01 10 1.0 0.8 6
AL BRI BN
TR Al 98.1 57.5 96.3 0.69 9.8 0.02 12 1.1 1.1 8
AN
B YR 98.2 57.4 96.2 0.65 9.8 0.02 10 1.0 1.0 7
AN
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Table 2 Effect of crystal seed on the indicator of sodium tripolyphosphate
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il 98.5 57.9 96.5 049 99  0.02 12.2 1.1 1.1 8 2.0 5]
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Table 3 Influence of neutralization degree of slurry on

density of sodium tripolyphosphate

o) R ?iﬁ%‘ﬁ‘% R wgiﬁé@i %E/
FgE JE/C JE/C REM)/%  (gecm™)
1 2.80 310 450 95.3 0.73
2 2.85 310 450 95.5 0.71
3 2.95 310 450 95.8 0.61
4 3.05 310 450 96.1 0.49
5 3.10 310 450 96.5 0.47
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Table 4 Effect of spray drying temperature on density of
sodium tripolyphosphate
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Table 6 Effect of spray angle on density of sodium

W58 55 1 B 1% Bl 60° ~ 120°, 77 A5 bR

tripolyphosphate

Frs W MEE /(°)  w(ZRBERRIN/% %/ (g-cm™)

P WS THRIE TR/ C w( Z2RBERREN) /% %/ (g-cm™)

1 280 94.8 0.65
2 285 95.1 0.62
3 290 95.8 0.61
4 295 96.4 0.58
5 300 97.2 0.48
6 305 97.0 0.49
7 310 97.3 0.49
8 315 97.5 0.50

1 60 95.2 0.61
2 70 95.3 0.59
3 80 96.1 0.56
4 90 96.5 0.49
5 100 96.9 0.48
6 110 97.5 0.48
7 120 97.5 0.47
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Table 5 Effect of spray drying pressure on density of
sodium tripolyphosphate
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Table 7 Effect of polymerization temperature on density

of sodium tripolyphosphate

5 W55 J1/MPa w( —REIREN) /% %/ (g-cm™)

1 5.0 95.2 0.63
2 6.0 95.3 0.60
3 7.0 96.1 0.59
4 8.0 96.3 0.55
5 9.0 96.6 0.48
6 10.0 96.8 0.48
7 11.0 97.1 0.46
8 12.0 97.4 0.45

H13% 5 AT, TEGRAF AL R EA BRI RTSE T,
M 5 4 B W% 55 1 1 P2 £ 9.0 ~ 12.0 MPa, 1535
(Y = RBRIR N B EE AT 20R . R B i 25 T
NBRABGSMRER, SRR RN, AR TR
R REIR N AIE A
2.6 it F AR Z RARBR AN B L e

ATAE 2.5 1 SE R Al b, DAMESS A R

T RAEWEEC w(EREERS)D/% %/ (g-cm™)
1 400 96.5 0.49
2 410 96.7 0.49
3 420 97.2 0.48
4 430 97.1 0.46
5 440 96.8 0.48
6 450 96.2 0.49
7 460 96.0 0.54
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Table 8 Effect of rotation speed of polymerization

furnace on density of sodium tripolyphosphate

P REWHEH/ (romin)  w( RN /%  BE/(g-em™)

1 14 97.3 0.55
2 16 97.1 0.53
3 18 96.9 0.52
4 20 96.8 0.52
5 22 96.5 0.50
6 24 96.4 0.49
7 26 96.2 047
8 28 96.0 0.47
9 30 95.8 0.50
10 32 95.6 0.51
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