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Study on preparation technology of sodium tripolyphosphate with low metaphosphate
content
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Abstract: The mass fraction of metaphosphate in domestic food-grade sodium tripolyphosphate is 2.4%-3.5%. In

order to meet the demand of some high-end customers for sodium tripolyphosphate with low content of

metaphosphate, the impact of raw material type, catalyst, heating method, neutralization degree, spray drying

temperature, polymerization temperature, etc. on product quality is investigated on the ordinary sodium

tripolyphosphate production line. The results show that sodium tripolyphosphate with low metaphosphate content

can be successfully prepared by using wet-process phosphoric acid with w (H;PO,) 85%, liquid alkali with

w (NaOH) 48% as raw materials, potassium aluminum nitrate as catalyst, under the conditions of neutralization

degree of neutralization slurry being 2.99 - 3.05, temperature of spray drying tower top being 300 - 310 C,

temperature of polymerization furnace head being 390 - 420 °C, and polymerization furnace rotating speed being

24 - 26 r/min, the mass fraction of metaphosphate in the product is less than 1.5%.
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Table 1 Comparison of food-grade sodium tripolyphosphate produced by different raw materials

S w( ZREER memgz MR/ pH(10 /L wOKAE  w(F)/ w(Pb)/  w(As)  w(FEEJE)/
#1)1% )% % IR Y%  (mg-kg') (mg-kg') (mg-kg) (mg-kg™)
T AT R 98.5 57.8 96.5 9.7 0.01 10.2 1.1 0.5 3
AR TR A O, 97.6 57.5 96.2 9.8 0.02 9.5 1.0 0.4 2
AP A Z R ) 98.2 57.6 96.4 9.8 0.02 10.3 1.1 0.5 3
AR IR AL 98.2 57.4 96.2 9.8 0.02 9.6 1.0 0.4 2
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Table 2 Comparison of catalyst properties
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Table 3 Indicators of food-grade sodium tripolyphosphate prepared by different heating methods

I w( = IREEREN) /% w B WEERER )% %1% pH wOKANEYI% w(F)/(mg-kg") w(Pb)/(mg-kg') w(As)/(mg-kg") w(FEAJE)/ (mg-kg")

IR 95.6 57.5 95 98 0.03
[EERIERS 95.6 574 95 9.7 0.02

10.0 1.0 0.5 6
10.1 1.0 0.4 6
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Table 4 Effect of neutralization degree of neutralization slurry on product indicators of sodium tripolyphosphate

— — : e
TS R PIRIRLITC REWEC — = ) w R RED) ()
1 2.75 300 400 95.1 0.8 3.5 0.6
2 2.85 300 400 95.6 0.8 3.1 0.5
3 2.95 300 400 95.9 0.9 2.8 0.4
4 3.05 300 400 96.3 1.4 2.1 0.2
5 3.15 300 400 96.1 2.0 1.6 0.3




20254

%40 %% 3 40 FNNESE %

— P B R R 25 i 1) — SRR B 2 T 25T

« D]

HRANEYE RO IR L bl g . ARREIRER SR A

ORI —EMBSRES, ARIFR L
TIANSE TR BOR ol WA TR R FE A U b v i T UK
AN TR KR o FE S A BRI AT £
RN AT, 2R R R . TEN
MRS b, fWBEERER 21k dh AR G, A
AT BHIRDL, B A R A
RE R, R R RURER ORI R S A 2.85 ~ 3.05

TN .

2.5 RETIREBE R SRR BB AR Hrh
FEME 55 T B o B — AR, fE 1.3 1SR

Dy P LA bW WS 55 R B B TR0 R Al 270 ~

340 °C, FHICSEH AL S,
SR, WSS TR R T B )

MK LA B, WA PR I 55 T i T

FE G

*5 RAAEBETFREEHNENRRE=EHEBNT RIS
Table 5 Product indicators of food-grade sodium tripolyphosphate prepared at different spray drying temperatures

F5 ORI I TR DURE/ C Wi TSR/ C REME/C  w(CRBERIND/%  pH wEBERRER)/%
1 3.05 270 210 350 93.5 9.56 56.5
2 3.05 280 220 350 94.2 9.64 56.9
3 3.05 290 230 350 95.1 9.68 57.1
4 3.05 300 240 350 95.5 9.74 57.5
5 3.05 310 250 350 96.4 9.80 57.7
6 3.05 320 260 350 97.2 9.84 57.8
7 3.05 330 270 350 97.5 9.92 57.9
8 3.05 340 280 350 98.1 9.94 58.1
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Table 6 Product indicators of food-grade sodium tripolyphosphate prepared at different ploymerization temperatures

5 BRI PEEREC REPPSLEC RePrRIRE/C o ZRBERIN/%  w(EBERE/%  pH  w(SRERER)/%
1 3.05 320 270 100 95.1 1.25 9.36 56.2
2 3.05 320 300 115 95.5 0.94 9.42 56.4
3 3.05 320 330 130 95.9 0.82 9.46 56.6
4 3.05 320 360 145 96.3 0.83 9.54 56.6
5 3.05 320 390 160 96.5 0.81 9.66 56.9
6 3.05 320 420 175 96.8 0.78 9.74 57.1
7 3.05 320 450 180 97.2 0.82 9.82 57.3
8 3.05 320 480 195 97.5 0.84 9.86 574
9 3.05 320 510 210 97.7 1.06 9.88 57.6
10 3.05 320 540 225 982 1.22 9.90 57.8
11 3.05 320 560 240 96.4 1.58 10.10 58.0
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Table 7 Product indicators of food-grade sodium tripolyphosphate prepared at different polymerization furnace speeds

JP 5 B AR RIS TSR °C RGP SR °C RAE Y (v min™) w (= 2RBERREN) /% w CEBERRER) 1% w KA 1% w(FERERRER ) /1%

1 3.05 320 450 14
2 3.05 320 450 16
3 3.05 320 450 18
4 3.05 320 450 20
5 3.05 320 450 22
6 3.05 320 450 24
7 3.05 320 450 26
8 3.05 320 450 28
9 3.05 320 450 30
10 3.05 320 450 32

97.1 57.3 0.05 0.82
96.9 57.3 0.06 0.84
96.8 57.1 0.06 0.84
96.6 57.1 0.07 0.86
96.5 56.9 0.07 0.86
96.4 56.8 0.08 0.88
96.2 56.7 0.08 0.88
96.0 56.5 0.08 0.91
95.8 56.3 0.09 0.95
95.6 56.0 0.11 0.97

2.8 AL BB RN Y

DI ENE A G i o B —AR 5, LA 25 CIKh
W, AE 1.3 715 SE00 5 I ity R HIVR A e ol
M2 ~ 17 v/min 7550, 25 R ILK 8,

HIZR 8 HI I, i o = SRWEFR AN Ve 2R 5k
Xt = SRR BN A A5 AL FEAR AN K . AL TS Pr
A7 A SR 25 CDKAR R A e, SR EGH
TR T7 3O = SRR )™ it A TR o

®8 RATERSAMREGEES &R MAE= RN~ RIEIR

Table 8 Product indicators of food-grade sodium tripolyphosphate prepared at different cooling roller speeds

BRI (r-min™)

w( = RBEIREN) 1% pH  wEHERREY) /%

JPs BERTRAE TREEEC RErekiiEC
1 3.05 320 510
2 3.05 320 510
3 3.05 320 510
4 3.05 320 510
5 3.05 320 510
6 3.05 320 510

12 97.6 9.84 57.5
13 97.7 9.86 57.6
14 97.6 9.84 57.5
15 91.7 9.86 57.6
16 91.7 9.86 57.7
17 97.6 9.84 57.6
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Fig.1  Purity and metaphosphate content in sodium tripolyphosphate detected by chromatographic
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Table 9 Comparison of product indicators for sodium tripolyphosphate %
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