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Abstract

With the widespread application of lithium iron phosphate in fields such as battery materials, cata-
lysts, and agricultural fertilizers, the issue of wastewater generated during its production has be-
come increasingly prominent. The process technology route of “pre-treatment + membrane concen-
tration recycling + MVR evaporation crystallization” is gradually becoming the mainstream method
for treating wastewater from lithium iron phosphate production. Pre-treatment serves as the first
critical step in the wastewater treatment process, playing a crucial role in ensuring the smooth pro-
gression of subsequent treatment stages and the overall effectiveness of the treatment. Through pre-
treatment, suspended solids and most heavy metal ions can be effectively removed, creating favorable
conditions for subsequent advanced treatment processes. Additionally, water in the wastewater is
recovered as recycled water, ammonia nitrogen is recovered as ammonium sulfate, and total phos-
phorus is recovered as monoammonium phosphate, achieving resource recovery and utilization.
Therefore, in-depth research on different pre-treatment methods and optimization of process pa-
rameters are of significant practical importance for improving the efficiency of wastewater treatment
from lithium iron phosphate production, achieving compliance with discharge standards, and re-
source recovery and utilization. This is key to promoting the sustainable development of the lithium
iron phosphate industry.

Keywords

Iron Phosphate, Wastewater, Different Pretreatment, Resource Utilization

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 53|
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IKARSEESABE O™ 5%, SFBUKKE EIRN. LA H R, B IE BB AIR 2. (A,
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K AL BRI o AERESOAR N TR, A IS 7 e e, RAEDE . SIZE SRR EOAR N JK
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AT, BRI EK(FeSO4). IR —F(NH4HLPOL) XU /K (H202) KA U1 R [«
2FeSO, + 2NH4H,PO, + H,O, = 2FePO4 | + (NH4)ZSO4 + H,SO4+2H,0.
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FIWERRTR™ [ 1] T A el S B IATT  mR BRI e /K WO 227 B K o« BRZK ) pH B —fRAE 1.0~1.5
6], SsRERYE, BARORAEME, b A MV TE KR E R R . AT AL, 2xfE
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Table 1. The quality of mother solution and washing water

%= 1. BiR5HkKkR

B fahR HBhr K fahR XA
AATE 7.2~10.8 g/L AATE 0.54~1.8 g/L
IR AR 5.4~8.1 g/L WERRAR 0.9~1.8 g/L
i B AR 0.5~0.77 mol/L i B AR 0.045~0.135 mol/L
Fe* 30~60 mg/L BT 2~10 mg/L
F 20~50 mg/L F 4~10 mg/L
Ca? 10~100 mg/L Ca? 0.4~1.1 mg/L
Mg?* 15~100 mg/L Mg?* 17~60 mg/L
Mn?* 20~110 mg/L Mn?* 10~30 mg/L
I 55 C R 45 C

2.2. BRI EHA

F WA (21t B T e R AL B R R R /K R ARF S LR 1, WTE IR Sl T 2K DT R 4% - FE 3 25 - MVR
RGBS T 2. 1% L 210 TRACEE B K I R 7 A4 028 1, R FH S 8 AR TR 4 T R
AR —%%, JFliE MVR 78Kk 7 h &5 & T 27 7= i BT UsC

JAARUN3IEFR T, B X B R kA 7 R AR CRE A2 e 7K R K R BRI R K)o 22« TDS i (RERLR
7K TDS AliA 50,000~60,000 mg/L, /KK 7K TDS A& 5000~10,000 mg/L)HIHE &, 2 T FiAbBELE &
BIEBERGAETT %, SEIL T ERAKEAE 18 A B R

12 “TAbER” AR, SKADEA4)ERE TR R BRI S 1R R O B A AN R, Ak
S SEFIVTIE R, F2IR K TP 45 R ER 3 Fed . Mn> Fl Mg 454 @ 85 1, SeBl Ry /e, ks
TERGIENZ A FULIERS . Ak an[3 148 A H 2 0 P U8R, d3E— D R BRIK R A/ N, (R 2R R
KBRS AR, (REREEIERGEITRE . S 2N il i8R S IS AT IR AR R . 28R A
ooy KRR FEDTEEAT A RUTRE . RS PRk, T SRIS IR IR B AR — e, S K TR BT e
VI R R BR AN BRI [E1F
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TEUR A AR LA PR B 7 A IR A TIARER” A1 “ 3 R TRACER " PiFh T2, “or b 2%
VeKFNBRER 7 il 480t 445 i 45 i AL B S, PR N JBSVRZE A MVR 28K 45 & 15 . T “IRA TAL I ” et B)
WS BRARSEATIR AT, AR S RO I S P N B 4 F1 MVR 28R 45 dn T .

TRALERRY B = ER R KT pH,  BEB 2 kA — RPN L

Fe* + 30H-—Fe(OH); |

3Mn?* + 3PO43~—Mn;3(PO4), |

3Mg?* + 3PO4—Mgy(POL); b

DUUE G IR K R B 1 <1 ppm, HiES 1 HI& RAE<IS ppm, A RPEAC T K &8 & 1 I
i

3. FE “aiE” TEREBSHRIE
3.1. BEETETZ

TRE AL LB I =—FRR[S1 P th R K A B T 20N IR, MUK 5 BRBM TP A, FREAT
REFIEN PH WL, RIS E I RK G 2 R B g Jm it NIRAE R 5. 2 Rt B 3 2R
TREE. ZREE. RIBOEE . TR UIERAE T — R M S ORI TIE TT 1%

BATAERE

Fef B S VoK BT IR S WAL R, SRR R A0 pHe 95 IO RHE L — Z e i,
NG REGT, KPR RIAE, EEROERT, @A WDUEEZE I SR, 15l
HEE S 8 AL S T T 8 70 6 o

VLR Ja (P ehs i AR e S AT — PR, (SRR PR E L 40°C A . i RN R
BB L 75 R (— SR KIRE < 35°C), BRI HIRHE 3k — D FER . YORHE N — R AR
By, EEMS HKETAE, R P RRIREE <35C. 2 PR B — K m RAUT RS
i b 2D KR AR B 1 BUR, BRI pH A 9 A, BEAN TR, R s R
BEbrh, BOKHIRE M. SR TR SEAERE TS, DR EONITEY), KNG RYEREE
EEBRUTTE .

AROCAR[OFERIT FT AP 372 A8 R SR i A S, A 98 1 S B i v O R 6 s TR AV
YRR RADYTIE . — 0 TR AT VR AT EE N BRIRT R, T SE3E N PHOR it 783 5 3t o
NERFG . T IR E TR, AR S PR DU 2R, 20T RE S 60N B S AL M e TR B AE
i, TEREBORKIBIRL, A TS L R B o B AR R AR VO I S SRR L AT IS8, 13 B UK
NI SEBLRE T I0A 2R, BRIRUTFE L AT 0 N A 1L e 4% -

IR eSS, AR R PR DEIE T, 2D R ERBOK TR B RORR . BRAEARR. Aid B
ILUE AR A EL S I ROK, IR RS, M DER RGN, ORK BT 2B RS RO RIBE EEK
BOR . ZFAT I 7E SR PSR OB R B E R R E A R B, AR AR, AEKGE I g B £y
SRR AR, AT SEBK S R i 0 8. e KUK BEAN =2 RO BRBIE R4t — Lk,
P HI2E R BENSEKHE R AR, oK U HE N MVR 285 25

32. ARTAETE

3 I AL #E AR K (814 T 20 SRR, X BRI BorKAS [ KT AR i 3 53347 FiAe
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VoK (BRI A S, INEUKEET pH . FIR, AT ZBRIEKTERE T, iR
A, TR I A E « W pH S P K (BRI 45 =y 850 R4S AR e, T8 Ik 45 I B —
BRI SR AT . NG TR A TR I ARE R BN LEEAT B 2 28, b 38 RSB Vs N i i
o P FHERRD (IR B A SEAE 20 R BR K TR A/NSURA RIS BRI K R . R AR dRAD I
JEFRHIPEKBEN pH B EE, FOINBRER R R B IR, B b S TS RS

VAT pH J5 MR K G AR R IS HEAT BRIE AR TR, PR /K BOURRE o FL36 R 5 B4 B T 2R
B (0 R /K HE N E T PRI IR 88, B R4/ INBURL R R 22 (A o 2R3 1 VR e o U S 1 R K N
WA, BTSSP KN =9 RO BRBIE R0 — 015, b5 I 2lK i N SliZK SER AR,
R ERHIKIFEN MVR 78K R 5

4. BTR RS

JE 4 0 [ 3] F 9 RV I AR TE B IR R IR /K AL B AR R N o At ), Rk A 77 PR K 7 B 4%, TDS
i, A AL S 7 R R RIBIEIE R RIS ITE R . RIBIERGMUBEE A BORGEFI = FH R K, &
BEIE L 78 R 2 i R S A SE ARV IR R, Ao v T ROK I SRR F . R iZ R, B 5 I
FEIKHEN OB E A B R G[9]-[12], 18 sBFE#E— Pk, 152] TDS>60000 mg/L K. —HIRiE
B IR A2 BT VIR DS, — BB B ROK BT TRk AR, T RIS K BT = UK
a4, W4YRJGHK TDS IEH) 13%, IRAFHHE NG 2R RK G LT o —RIBIRAE . — IBLR AR AN = S SR 4
= KN —4 RO FPKEER G, IRE A R OBFEHATAL I, 9% RO WKRIK BN 2 8 I8 ™ 7K B,
THURIBIEFEKHEN S RO FRKEE, HEAZZ% RO RGEHI&LAUK, BT, =9UiBiE kK
[EIf AR HIK RO /K BEDEIME F fil s AlK BRI, TR G AR K B4k N MVR &R RGuit—4
AbF,

5. MVR Z%4mIE

AR A SEP B P B2 — . HTEBIERBI R AT T X% MVR R4 5 T2
L, LM EmeE . KESHHERINZ 2 S A B, Sl 7T sk mAER
WA, JFIEIL T AR BRI . ERRMH[1410 4 T — MRS BRI T Z, ST ET i
4547 MVR Z8R S5 S BoR 5 AR R A A BOD IR, Uiy pH B ZUBRITIE X B @RS, LIl TR
BERR BRI K P 22 B R B R R B I S [ T BERR R AR R ¥ S A I E R R . AEASCH, @&
WK 8 eI i A K AT R i AN LT, FE M BRI, BEARRERE. TS IURKIEAN MVR £
RGERAR AT 2 RIS AE— RER KA, BOKAE — B MR ML 26T, KD IFIRAK, TR IR
AR IR T RFRIRIE T KR AVIRE, I A WU, T AR B HE— 2D B . IR 4E i K — KK
PN R KA AR IR, 0 R R v B K AT IR, (A BRK Ak 828 R 4 o 281d — 2K
MG R ARG G K, Rt — i, BN =R R A RSt AT 2 R S . £ =
RRR A, BEE KD AW 2R, BOKTR I B EE B ATUIRE, TG4 @bt 25k 2k,
A B LT [ R R S R . BRBGR IR R G AR K, AR m R IR [15]. T
ARG S, KRR B HK, TERGERK, BIFTA SR, SE 7 KBEIRKEAR A . &
I ER o A AT, TR B B ER[16] [17]. YE N TR SO REAT 85 6, S2BL 7 SR [al
YR o
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6. FEIFAIETZXIEE
6.1. SEEHRIIEL

TEACFRACR T, TRA TUAEEA S R EE T2 & A, WMEKPE&EBE T WA TS50
FRUARAFAE—EZE R

T & T EER, 2B E T 2RI B S IAEHEE . IR A0, fEB KTt 4, il
IR RS ) S K BB S AN S B2 A, B B B AL BT Y 100~200 mg/L P % 0.5 mg/L LAR, £
w5 99.5% A o BEETALERRS, BB B REE 03 mg/L LI R . XRF 5y i sk 3 5% il 45 B
AT AKA R KRR i SRR AR B S8, (SR E T 5 EEME TR0 R, T REEE T
TETTA ERR . EPKBUACE T, @i fiEsl pH [, feistlEa T 48 B Pt st
TERUH .

MIRA AL T 2R 68 2 Fi, BRARB AU BUr R, (HARX ) R ER I &, FEHEE
i —% . RANREWALE T ZMIHE v, 35 RK P8 78 8 M 100~200 mg/L F£2% 0.5~1 mg/L,
BBRFBIE 99% /iAo X e HTIRA AL B R RER A KIR S R4 — b3, XMELIFRmp S I E S, EE
BetE LN, AIRE I R S T UTEA B A .

RS TSR T RRLE, SFRPGE R RS RSE . POk E, S5 FS5EMN 100~150
mg/L &% 1 mg/L AR, BB & EM 100~200 mg/L &% 2 mg/L AR . BRATIAEG, 5 788K
ZF08mg/L LN, BEETHREZE 1.5mg/L LT, 435 B H REARYE BRI e K h R 3 7 B 7
WEER, WBGETZ, FfoXss Faie s L5k, Ml ™, BE TG/ A AR B 1 FIBE 5 I,
AbEE S5 AR . MRV G TALEE T 29, MBS B TS 8IE 1~2mg/L, &8 78 E1E 2~3 mg/L.
XAERNIRA G IR EINE 44, 380 7 ACERROMERE, (153584080 2 T A 58 73k LS U0

TESRE T 22071, WA L2 AR Re (9 2 TR FE AL BRHT () 50~80 mg/L 2% S mg/L DL, X%
L E] 90% LA b o HFESERREAEF, Zr BTACEE T2 /R4S 1 R bR iAee t E R LT . 755 AL
BEX B KA BEA 43 7l 34T BRBUAL BE, RS AR %% 151 3608 IR FE K B Re A, RS A o] B e (10 FH AT
RLZEAE, T RIERES T LB BRI e M. MR & TAREE T2 /R i fE BT R/KIR A Ja i
2%, FTRESATBRBUR N AE—E T, RGOS T RIS . KB SIECRI , JRE Tkt
BT 2MRE LR R MO — @RI TR, M50 0 AR ER T 247 REORIET = (1 LB 2R

MIEARIEORT  J3 BT IRAL R T 2 A A PR 5 H) 7K U bR S o AR AR OCHE bR HE, JRAK Pk 25
BT BT AR TS Y ) B B A PR BRI . o3 IR TIALEE T2 R A AL B S 1) K & TR
P B R bk BIHEBORAE, A5 2 B IR 45 RN 78 R 45 i TP SR BE AR B gk K . VRS T 3 T2 AE S
SetESLR, AT RS IS IR AR OB AR B 0L, 75 L — D AR AL B T 2 B A D SRR AR A FR -

6.2. RRASHT

TERATT I, TRATAEEEA ) FACEE T 2R R E R . NIREBRBTAEERE, 2TtE T2
I 75 2O BRI R 2 AT AR B, 0 R 2 IOV IR R AR A, Rl A B BT AR R A
PABEARS™ 10 77 t BERRERTH H oMM, 5 5 ¢ BRI R 7y R AL B T Z ) B s 5882008 3000 Jioo, Hinz
AR RRHE . A AR E . BHE R JENL . BRRD I JEERAE . XA MW E . R T A
ANKERTEMATT. 2T, RETUEE T2/ EBRRMPKR S G5B, FFE 5 7t Bk ™
RE A B & B AR B, B R4 2000 /570, HARTE A TIALEE T 2 M B & BB BUIC, (HAERELE
IR, TR IRE R A B R IRER, T RERS 2L s AR B, IR aAE— @R L hn
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FEIBATRERETT I, MR PUCEE T2 M TAL BRI R A%, FEEZ MR, BRI RS E &
BT, PURRERERGE . ARIESCPREIT BRSSP EALE R 1 AR R AEL N 19 JTAe
f, EEHTRIVERTITBOK. BB R BN E UK AR GNIaAT 5 . R & A T 2R AETs
AR AR, ARYE 10 H PR TG00, A= 4E 1| MEAK B RESRAE LN 14 ot . X2 FRIRE T
AT T2 A BRRUREARDO ] 8L, BB AT I (R AN S BEARXT /N o FERR I AR I G R rh, TR S AL
BL W DA R G E I BEBEAT B, I 1 A K REVRE A€ -

2557 9t FH 8 A (R B AL R 23 o 20 SR TRUAL B Z e BEROAGE K BN [RL R A, 75 220 B 30 AS
RSSO 2575], a0k, PES. B, PHIRGSE, DRIULZG50 SR IARR B o #E0 BRIAL B, 7
1 BEZEZK 25700 9 2908 20 Jo /e . TRG AL L2 AR W Fa xR & 5 I PRZK BEM 257, B H T IR K Ak
%, T ISR RAFHIACFIACR, 2570 HTE B 1 MEAK 2550 B 2108 24 T4

LROORFE, 7P RIALEE T A B BRI BE B 5 T vy, (HAEACBERICR B RATIRSS, RENE G
HEM BRI e, SCBLE ) SRR RO . TR A PUAL P L ZAE IS AT REFE T AR X ALK, B 45 BT A
X, B2 S, AR AR IR SCR AR E I A — %

63. TZEMUSRIEMEE

RETALEE T Z MR BON R %, B RBP4 — AT AR, Jssb 1387 A BRI (1
EERE. AT, XMSBOL T ZSH0EHXERRCR. £ pH R, BT RE G MEAKRS A,
i EAE A B ZOK BN, AR R EEREAE &) B T 78 0 UUiE, SO Ja SEAR B AR S el . fE—
e R RN — G R, R EARIE R A BOK KB R B B BRI (A AN S 2 S
B, DPRIEVTRERCR . WRSHIEHIA Y, 55 MDA FE sl E 2EF . fESEPrfErd, R
P T ZXHHRAE N BRI ZORE w75 2R N 53 2RI ) A2 E 77 A i) A D e
71

I3 AL B T2 el TR BRI K 7 I EAT b B, AbBRARA N S 2%, W A RNIHE . 1 P
MR RIEAT o FEVEKTTAL B AR, 5 SRS I 42 1) 15 18 S 2 P 2 /K R BB AT S I ], A
Lo R A R T R A L BR A AERRRTUEBEL AR, T RRRIR T s R E, XTAbE
P EOR O™ M o 75 22 R EE pH EAEEAT I D8, DA DR BB P ORI S 20 Bk FEIR R SEiE
PR, R BB A FK RS £ IR 24, ks RS . XS0 B T
WEPE T Z R BAEMERERUR, 5 2R AE N R BRI RE, AR &N HIA T 1 L Z MR AE
.
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