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Technology and industrial application of production of monoammonium phosphate for

batteries from wet-process phosphoric acid
DU Jianbo, LONG Wenheng, XUE Henan, ZHOU Shan, LI Guicong, XU Zhenling, XU Chengbo
(Yunnan Yuntianhua Co., Lid., Kunming 650309, China)
Abstract: The process of a 50 kt/a crystalline water-soluble monoammonium phosphate plant in a company in
Yunnan, as well as the technical issues of using wet-process phosphoric acid as raw material to produce
monoammonium phosphate for batteries are introduced. A comprehensive analysis and technical breakthrough
are conducted on the problems existing in the original equipment, and a process optimization technology
transformation plan is formulated. After conducting a full process evaluation test to determine the feasibility of
the plan, the original plant is subjected to technical transformation. Through 72 hours performance assessment
of the plant, the achievement of the goals and improvement of the process indicators after the implementation of
the technical transformation are verified and evaluated. The results indicate that wet-process phosphoric acid can
be used to produce products that meet the control indicators of monoammonium phosphate for batteries after
pretreatment for desulfurization, arsenic removal, membrane filtration, two-stage ammonification and magnesium
removal; After the technological transformation of the device, the output reaches the design capacity, and the
process control is stable; The economic benefits of producing monoammonium phosphate for batteries using
wet-process phosphoric acid as raw material and ammonia purification for impurity removal are significant.
Key words: monoammonium phosphate for batteries; evaluation test; technological transformation; performance

assessment
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Table 1 Comparison of current product index with product index required by battery manufacturers

i A w(NHH,PO,)/ pH('l(? g/L w(H,0)/ w(F){ w(As){ w(Ca){ w(Mg)ﬁ/ w(Na)f w(K){ w(Mn)ﬁ/
% IKIEH) % (mg-kg") (mg-kg") (mg-keg') (mg-kg') (mg-kg') (mg-kg') (mg-kg")
HG/T 5742—2020 =99.0 42~4.8 <0.2 15 2 20 10 50 50 5
(bl AR — AU ) Bk
EERY I & =98.0 42~48 <0.5 <200 <20 <100 <500 <200 <3500 <500
AT S 100.6 4.8 A 30 4.81 450 660 250 700 420
%2 £RABBR-RrFRRE
Table 2 Product quality of crystalline MAP
Wi w(NHH.PO,)/  w(P,05)/ w(F)/ w(As)/ w(Mn)7/ w(Mg)ﬁ/ w(Ca)/ w(Na)ﬁ/ w(K){
% % % (mg-kg’)  (mg-kg’)  (mg-kg’)  (mg-kg’)  (mg-kg')  (mg-kg")
FRFFE =98.0 =60.5 <0.02 <20 <500 <500 <100 <200 <3500
WL —k 98.32 60.63 0.0162 0.78 252.5 384.7 223.8 159.4 702.2
7 98.62 60.82 0.0127 0.54 259.9 393.8 218.5 172.9 783.8
98.25 60.59 0.018 1 0.04 222.5 364.8 218.8 158.5 810.2
98.65 60.83 0.017 4 0.19 292.1 453.5 311.2 222.2 1010.0
98.42 60.69 0.0189 0.42 201.6 484.2 337.7 150.2 665.9
98.74 60.89 0.0156 1.06 256.9 488.3 432.5 193.5 854.8
98.72 60.88 0.0172 0.67 350.8 608.5 802.5 257.4 987.4
98.74 60.89 0.0182 0.26 470.6 755.2 1209.0 374.6 1165.0
98.85 60.96 0.0170 0.54 456.2 689.7 1219.0 344.6 1160.0
99.03 61.07 0.0177 0.41 351.7 611.7 721.5 271.4 1 007.0
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Fig. 2 Process flow of pretreatment process

2) T EEEES

JI B S5 7 AR B 2 A B R AT R R (10 ~
20) 1AM, FUWIFE] 2 ~ 8 h, YL — s A
80 C LA ; WAk J5bh il iR — i 282 W w0 (P,Os) =
47.0% , w(S0>) < 30%, w(As) < 30 x 10°,
w([E) <0.6%. BRIV IABACENE IR, RN
RS2 7 s 5 IO S5 I AR o
312 HioRME

iSRS = DAL R BRI I, S U
UERR), WM T IGOR AL BRE L e T Y, RN
SR TORAL, K BOAT A (1 Tk B R 1 28 5 R
WEDX ) 2 G B IS AR A T U8, ARSI IR 2K
PEWRIR —E 5 8, 7EIFA T 258 f 3Rl B X
Oy U AR A TRl 352 B AT S8 s

K MAPEER

AR

32 BAE T AHEALB I K
b @A T2, W e Bead A R i T
SO B AL RN T2, FFTI AR RS, 4
T Pk Z A ROV RE T, AR R 4w 4R
PIBR AR
321 LAtk

1) TR

AL R e SRR G A TR A, RFHEA
VRS 52k B R S o FRRGH TR B TS . 32A
Pz oy, BRI T B b, RE
EAZBEAR N A, SRS T BE Y,
] Bof 1) — Br g Ak s g HP oI A SR A BT T, 2B
1k, Frfs s R R A RTE T)7

T mARmE 3R

R RARERI

v y
mm&m—»{@ﬁ%}—ﬂ ﬁ@@}—»

y v
—&ﬁm}—»{:&ﬁm}—»{%m@}—»

TR
BEUE LY

B3 ZAREILFILHRE

Fig. 3 Process flow of the ammonia reaction process
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Table 3 Output during the performance assessment
period
TiH T2hPERA HAFERES/(ed?) NIPER/ (b )
HARE 499.50 166.50 6.93
EMUNIEN 505.80 168.60 7.03

AR E B8 5 A ) 2L 7 AR R s A
354 (Fr1dE), mlmah GRE) Prw B F75)
37.38%, w( A ) 6.23%, w(ARBE) 31.15%,
w(7K) 32.01%.
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ARYR 2 B RE S A A ) T L R S T RE )
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FEIRAIE S IS

F4 ERRARIRHEE
Table 4 Raw materials and utilities consumption
5iH m(Z) (Lhw(NHy)  m(BERR) (DL V20K s/ Z&7 UER=ARY ki sy
: 100%31) /kg P.0s11) /kg m’ (kW -h) t m’ kg %
72 h AL 115 400 751 000 720 106051 952 3773
wpey SEBRE 228 1040.94 1.42 209.66 1.89 7.45 0.024 40.03
ARG gy <260 <1050 <5 <205 <2 <2.16 <0025  <40.05

4.3 I EIREIRA I LRt

B H 72 hMEREH AL R 2 T 28R4 il fE
HinEEmEn, Bhfe (RS, JtHE—
B, BRI RGOS S, AR

I pHRERERE RN, B A iR REA B E
PR AR, O R O 58 U R BRI T AR
Bt

HOORT R RGP AR TR BR I BUXT HE AR 6.

x5 MREEZBE T 26
Table 5 Process index during the performance assessment period
i PR Wi B CRA BEAOK  TRORET ERG WIORTR R SRR A AEANROERE A5G
; MR w(P0)/% FipH  REpH  RE/C HIXPEE  WEC lEC EAMPa ZERESMPa (grem™)  IREE/C
EHilfER  110~125  15~25  20~35 38~45 =65 128~145 100~115 80~120 08~1.0 0.35~0.70 128~145 50~60
72 h A 1.180 18.85 25 42 73.2 1.35 105.6 105 0.85 0.40 1.35 51.2
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Table 6 Changes in the average content of major

impurities in the system before and after the technical

transformation
o w([&)/% w(Ca)/(mg-kg")  w(Mg)/(mg-kg™)
Bodar s Boken Heus Sl Hs
kg 1.54 0253
JARCAR 850 360
HUER 1500 266 4560 989
LB 805 13100 2939

MWFEeHaF W, BTN TR, bk
R w([E) M 1.54% T 5 0.253%, W RHIBEL T

ML Y& A AT o

BRI T B AR RN, RSN T A
W, RS IEIR NS SRR hw(Mg) BT 5K
IR VAV Y S T TR R N =
44 FRiE

PEREE 2N, PP AR I8 S w (i) ™"
P A RIS 1.54%%51) 0.253%, w(S0.>) RSk
1.43% FFH312.16%, FEAR TR CaO &1 (L
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Table 7 Main raw materials and public engineering quality during the assessment period
SH LA B SRR IR RHER 1ok
w(NHD/%  0(P0)%  w(SO2) % w(F)/%  w(As)/(mg-kg") w(Ca0)/% w([i)/% JEIIMPa  JEJj/MPa  JiJ1/MPa
FEPRE =99.6 =45 20~25 20 ~ 25 <0.5 =0.5 =0.5 =04
E 2 MRS FN ;] 45.96 2.22 1.05 31.71 0.050 0.300 0.47 0.50 0.42
HR e/ ME 45.40 2.10 0.81 24.52 0.040 0.200 0.30 0.47 0.40
FHIE 997 45.76 2.16 0.92 27.86 0.043 0.253 0.42 0.49 0.40
R8 ERZHEREENNTER
Table 8 Statistical results of product quality analysis during the assessment period
WiH w(NHHPO.)/ w(P0s)/ w(N)/ w(H0)/  w(F)/ w(As)ﬁ/ w(Mn)7/ W(Mg),/ w(Ca){ w(Na)ﬁ/ w(K){
% % % % % (mg-kg’) (mg-kg') (mg-kg') (mg-kg') (mg-kg') (mg-kg")
EA A=Y =98.0 =60.5 =110 <05 =0.02 =20 =500 =500 =100 =200 <3500
E7 R ONI] 99.8 61.6 12.1 0.10  0.0006 1020 286.0 219.0 35.9 63.7 592
L YN 99.6 61.4 1.9 006 00004 756 53.4 76.8 17.6 36.8 553
FEE 99.7 61.5 120 008  0.0005 9.17 180.0 150.0 28.0 51.8 580
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