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Abstract: In response to the challenge of disposing by-product salts during pesticide fipronil and titanium
dioxide production processes, a process to synthesis battery grade iron phosphate was proposed utilizing
by-product sodium phosphate as the phosphorus source and by-product ferrous sulfate as the iron source.
Sodium sulfite in sodium phosphate wastes was oxidized to sodium sulfate through a continuous catalytic
oxidation method. The purified ferrous sulfate was oxidized to ferric sulfate by hydrogen peroxide, and then
reacted with the aforementioned sodium phosphate to yield iron phosphate. The results show that the oxidation
rate of sodium sulfite is close to 100%. After chemical purification and hydrolytic purification, the mass fraction
of impurities such as magnesium, manganese, and titanium in the by-product ferrous sulfate was reduced to
below 80 mg-kg™', and the impurity aluminum was completely removed. Various indicators of the prepared
dihydrate iron phosphate meet the requirements outlined in the standard HG/T 4701-2021"Iron phosphate for
batteries".
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Table 1 Mass fractions of inorganic components in Table 2 Mass fractions of impurity ions in by-product
fipronil waste salt ferrous sulfate of titanium dioxide
w/ % w/ %
Na,SO; Naz;PO, NaBr Na,SO, Mg Mn Ti Al
25.6 23.6 0.3 0.8 0.4561 0.1490 0.3519 0.0119
22 ZWHE I N I
Fipronil waste salt —» Catalytic oxidation »  Precipitation |— Iron phosphate
e IR U R B 3
TR IR B E A BRI B, P Xt
EJ?FL Eﬁ% DI %ﬁ lj& '/Tf IZ/% %1{ ?% 1 ¥, % E By-product ferrous sulfate —{ Purification » Oxidation
K BR 2% Jm IR B ER 2 B S AL 1 BBk & LR
E]ﬁ Eﬁ?@i , FrEi' E }l%_ ﬁ\: 5231‘_/5?\ ’Hﬂ E Fig.1 Process flow chart for the preparation of iron phosphate
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1. oxygen cylinder 2. needle valve 3. flowmeter
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