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Research progress on application of melt crystallization technology in production of
electronic grade phosphoric acid from wet-process phosphoric acid
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Abstract: Electronic-grade phosphoric acid is a key material for high-end manufacturing such as semiconductors,
photovoltaics, and liquid crystal displays. It needs to meet ultra-high purity requirements of over 99.999 9% and
strictly control metal ions and non-metallic impurities. Compared with traditional ion exchange, adsorption, and
membrane separation technologies, melt crystallization technology achieves efficient impurity separation through
phase change crystallization of molten phosphoric acid, and has the environmental characteristics of low energy
consumption and no solvent pollution. It has shown significant advantages in the field of preparation of electronic
grade phosphoric acid from wet-process phosphoric acid. The research progress of melt crystallization technology in
the preparation of electronic grade phosphoric acid from wet-process phosphoric acid is reviewed, and the influence
of melt crystallization parameters on the removal of impurities inside the crystal during the preparation of electronic
grade phosphoric acid is summarized. It is proposed that in the future, it is necessary to further improve the purity
and production efficiency of products by optimizing crystallizers, coupling multiple technologies, and intelligent
regulation. Melt crystallization technology provides a green path for high-value wet-process phosphoric acid, which
meets the strategic needs of electronic chemicals and has significant economic and environmental benefits.
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Table 1 Advantages and disadvantages of various purification methods for wet-process phosphoric acid
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sy w(HPO,)/ w(HEAD) w(NOy)/  w(S07)/ w(Cl)/ w(Al)/ w(B)/ w(Sh)/ w(As)/ w(Ba)/
’ % (LAH:PO1)/%  (mg-kg’)  (mge-kg')  (mg-kg")  (pg-kg')  (pgkg')  (pgkg)  (pgrke”)  (pgrkg™)
El 85~87 <0.005 <5 <10 <1 <200 <3000 <100 <100
E2 85~87 =<0.001 <0.5 <5 <0.5 <50 <50 <300 <20 <20
sy w(Cd)/ w(Ca)/ w(Cr)/ w(Co)/ w(Cu)/ w(Ga)/ w(Au)/ w(Fe)/ w(Pb)/ w(Li)/
(pg-kg™") (pg-kg") (pgekg”)  (pgkg™)  (pgrke™)  (pgkg™)  (pgkg?)  (pgekg) (pgekg?) (pgokg™)
E1 <100 <1000 <100 <100 <50 <100 <100 <300 <100 <100
E2 <20 <50 <20 <20 <20 <10 <10 <50 <20 <10
tisgy w(Mg)/ w(Mn)/ w(Ni)/ w(K)/ w(Ag)/ w(Na)/ w(Sn)/ w(Sr)/ w(Ti)/ w(Zn)/
(pg-kg™) (pg-kg™) (pgekg™)  (pg-kg)  (pgrkg®)  (pekg)  (pecke) (peckg) (peckg™) (pgrke™)
El <100 <100 <100 <100 <100 <500 <100 <100 <100
E2 <20 <20 <20 <20 <20 <50 <10 <20 <50 <50
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Table 3 The requirements of SEMI for electronic grade

phosphoric acid
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Fig. 2 Schematic diagram of phosphoric acid purification
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Table 4 Key steps, process conditions, advantages and results of the melt crystallization method in the preparation of

electronic grade phosphoric acid
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Table 5 Effects of cooling rate on the inclusions and

impurity content in crystals

BHHER, w(ed)) wMg)  w(As)/  w(Sh)/  w(Pb)/
(K-min™) % (ng-¢g") (ng-g") (ng-g") (ngg")
0.05 11.57 2119 750 469 67
0.10 13.19 2475 860 584 71
0.20 20.64 2933 1138 716 83
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Fig. 3 The effect of cooling rate on crystal layer growth rate
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