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Research and application of sodium tripolyphosphate production from yellow
phosphorus tail gas
WANG Keli
(Zhongqing Yilan (Group) Co., Lid., Kunming 650117, China)

Abstract: In order to meet environmental requirements and reduce production costs, yellow phosphorus tail gas is
proposed to replace traditional heat sources to produce sodium tripolyphosphate (STPP). In response to the
significant impact of impurities such as HF, P,, PH;, H.S etc. in yellow phosphorus tail gas on STPP quality and
equipment, the gas chromatography is used to analyze tail gas components accurately and conducted a 100%
substitution experiment on a 70 000 t/a STPP device. Based on experimental results and theoretical analysis
(chemical thermodynamics, kinetics), an innovative comprehensive control strategy is proposed, which includes
precise control of neutralization degree using calcium chelation value feedback method, gradient temperature
control (middle section 450- 500 °C , lower section 350- 400 °C ) to optimize crystal configuration, increasing
atomization pressure (0.4- 0.6 MPa) to improve bulk density, increasing polymerization temperature (to 350-
400 °C ), online neutralization (pH 8.5-9.0) and material upgrade (316L stainless steel). The application results
show that using yellow phosphorus tail gas as a heat source, the product quality is better than that of generator gas
and natural gas under the same material ratio; Moreover, the cost for per ton of STPP product is reduced by about
400 RMB Yuan compared to natural gas, and the annual emission reduction of yellow phosphorus tail gas is about
38.5 million m’ with significant economic and environmental benefits. This study provides an effective technical
solution for the high-value utilization of yellow phosphorus tail gas and green production of STPP.

Key words: yellow phosphorus tail gas; sodium tripolyphosphate; heat source substitution; process control;

impurity influence; energy conservation and emission reduction
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Fig. 1 Process of producing STPP by the one-step empty tower method
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Table 1 Composition of yellow phosphorous tail gas
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