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Recycling of oxalic acid precipitation wastewater from
hydrometallurgy process of rare earth

Yan Bo' Li Ning'"  Zhang Le'”’

(1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China;

Yang Fan'’ uan Shengxiang' ™
g 2 g

2. Guangdong Vocational College of Environmental Protection Engineering, Foshan 528216, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract

vestigated in this paper. First, the total organic carbon (TOC) content and metal concentrations of REWOA were

The recycling technology of rare earth wastewater from deposited oxalic acid (REWOA) was in-

tested. Second, the atmospheric pressure boiling point distillation of REWOA was studied. Lastly, the oxalic
acid (OA) crystal and hydrochloric acid ( HCl) from the distillation were evaluated. The results showed that the
metal ion contents of REWOA were relatively low. The TOC of REWOA was 4661 mg/L. Following distillation,
the recovery rate of 5 mol/L HCI was almost 330 mL/L. The HCI of 1 mol/L could reach 600 mL/L. Oxalate
crystal productivity was 16 g/I. REWOA. The purity, sulfate (SO} ) content, incinerated residue content,
heavy metal (Pb) content, iron (Fe) ion content, and chlorine (Cl™ ) of oxalic acid crystal were =99.5% ,
undetectable, <0.16% , <0.000 01% , <0.004 5% , and <0.08% , respectively. These results could pro-
vide a theoretical basis for an industrial application.

Key words rare earth wastewater; oxalic acid; hydrochloric acid; recycling
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+ TRy @iz —, BN 22 AT T
HRE fG BF 5%, e, Tang 2515710 SRR 25 i 7% 0 [l
WO A 7 B K PP R R 2 AR ZE B LA R
e LSRR AN S T B S AR = RS AT N R
SE RS R AR S BF 8 £ b F 9286 % BF 58 B BE; Qiu
AU R T TOB + MEih + 2-20 FE O X # % K
BRI SR R AT AR, R R R T A BT AR A 4y
Bt L

ARG et 3o B350 9 K U D 5 T
PEAT 8% 3 3 % BB K K T AT BB K FE
Gy BS T EBEFE EMEERIR 1 [ ORI R R 25 & 2
rp VR BE AR AR o B R DR K BRR R 5, B
FEZ R K 43 VR L] T R R 1) 43 B A O o ) S
TN R ULTE R K B T2 W &, S BT R K R
5 A0 A0 38T 2500 Tl Ak i FH 4 A BRI A 4R

1 SLBES

I8
S BT FHOKFE SR B S B ARG A 7 Al R R
DUVE IR K o AR 77 b PR AL 4G RV A DD TE b ok 4
T2 &M A B R N Bk T2 B K
7B M AR AR S R R R DLTE LB
1.2 ZWig&
1.2.1 KEHSWALE

pH 3t (7 #% PHS-3C) , TOC ] & {¥ ( TOC-V
CPH) .TDS | 22X ( 55 % DDSJ-308A) . ICP-MS ( Ag-
ilent 7700X)
1.2.2 ZABEREE

SriREEE WA T,
1.3 IWHE

TEFEAT ZE B4R AR, ok FE TR K # 30 min,
B F 35 W 600 mL & A 1 000 mL {1y = I 5] i 52 )i
o S E AR I B R TR K A R S A IR

1.1

=H

= 1l
e

B i E R

Experimental installation of fractionation

Fig. 1

AN A=A I B YR SO mL B R — A~ =
fdf o IR BB IR SR B 10 A = AURAY FTUE
IR 53 T G5, 10 5% B AR 43 28 Rk B TP R TR
KR BRI E o A 5E 10 MR 2 5, 45 1k A
TR 22 IR AR Y, O A R R R W A4 O I
UEIY S o A5 IR T M2 R ER IR T I d i NaOH 3%
WO SE o AU 20 1 e BE X SRR AR A O T R R
W E % Rz K R BUR K it AT gt
TR bR A A b A R Ak bk 3 R 1E
80 CFMET 24 he Mt Toete)a , 12 M Tl w iR [
SEARE " X R 43 B R TR A B K b
s e AR (BLPh ) BR(LL Fe i) (@ ALY
(B CL3t) 45 (BL Ca i) BEAT KLU, 20 #7592 56 [ul 4
B 1) 5 M 23 o1 L o

2 BRSR

2.1 EimEKKRSHE
2.1.1  FHAKRF >

i FERR T TE PR K pH \TOC  Z & . Cl~ 45
FIAK 5T 6 A 0 A AT R0, Bl e AR 77 R e AR
PR TTVE R KR TR ME . pH < 1, 3% &1 TR KA
R 1) R 1R R R A7 AE BT 5 3505 0 O, BERR DL UE % 7K
t TOC & B AR &, X002 R Oy BT B rh RO R & i
v, R RE R A ALY VR BE A8 BR A e 5 38 5 % IR
KGRI AT oA K B, K 2 A R A LRI,
R T RAEM A S R rp kg A A RN
it 20K #EA7 2 A, T P A2 Ak T 20, B L% +
JEIK o I A A AR B [ B, T TR K CL
R A, DUy T R L UE PR K T A R i Eh IR
Frgli .
2.1.2 ICP-MS K J& 4 #F

FUUR K s 2 o> I Bl g ICP-MS g
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Bro dl o3 A R I, AR IR UTTE K, 4 8 3 & B
PRIFAS e, B2 5l b % e B R Y Na il Fe, iR E
WAy LA 204.57 mg/L F1 1.15 mg/L; 1fij & /K
i -4 @ T R AR AR D X LA L AR R
Wi ORI PR IR IR JFA S/ K= 0T
R IR BB AR K s X T A& U TR L AEK IR
R 2] o AR EE R nT LLFR B B ROR
AT PE TR A B B — 8 R BE A L (R
FIT R 7K H B RS PR oG R AR, BT 0k T
WA B W% E K b Cr il As 55 8 5 4 8 1) ik 52 4B
JEHAR, I A 2 A O T K HE AR U
2.2 EERIUIE B K B Eh R B 4K

H T R U R K TP R IR LR R W A, BT
PAAEZR i), 38 o WS v 58 M 3 IR 25 R i b i , I
TR VAR B SO o7 1) 6 T e 3 AR AR DL 1 2.

o

st

18 I HCIVR B (mol /L)

50 100 150 200 250 300 350 400 450 500
BB (ML)

2 FULERK R A ih £k
Fig.2 HCI evaporation curve of REWOA

FE U K 1 26 & st fE b, U0 K A 106 <C
TG 18 4 08 o R AU IR R A P FE 106 ~ 118
C. M2 AJ A, ZERT 300 mL 1845 rf, Eh R vk i 1
FABiT 0.1 mol/L, ]\ 300 mL LLJS , 1845 v £k iR e s
FEUR R B T o AR R 1 R, X LA S
ERFRVBAH , 72k W B 23 Se AR R K TR T R 4
Oy oA B E A YO AR R 1k B E A LA, 78
RS SR, SRR L RS
Thi o FER LT 470 mL A2 A7 I Eh R 1V E
2 H3E 5 mol/L, Ifif £E L PR Xf 450 ~ 500 mL 1434k
W R BRI AR E] T 5.5 mol/L, R £ IR
WRE TR T 7. 022 mol/L, #4545 [l Wit &k R A ¥k
BEF SR AR E 5 mol/L, W AJ L) [l 200 mL,

Tl WAERTRRAP TR E TR E KK
ORI LA RN, Wit R 1 T UE R E
B— B RZERE ., NERRWKEZE B, &

2R AL 300 mL B, SRR A E AR L 0.1
mol/L, 3% i I e 28 &t A 18 o 3R 1R & 1 PN
Ao AR AT LR ), 28 A 1 250 mL R 43 rh h
TR SR Mt 0. 1% , 2 J5 iR 78 % H (0 18 4%
H & BB WL L TE SRR, R R A vk B Uk B
T 21.65% , WRMNFE K & b o3 B Eh iR 1) 75 KA L
ATRLR L, Wb A R R S B 1) 55, 15% |, Tl
i ER R BT 2% kBT LA B, 1 300 mL i 4y HiTH
FRRMEYE K 0.51% R R .
®1 EREABRBIATERRE

Table 1 Cumulative evaporation concentrations of REWOA

AN

o

Rtz ks MR aowE Ak E FItEAE
(mL) (mol/L) (%) (%) (%)
50 0.004 0.01 0.02 0.02
100 0.008 0.02 0.03 0.05
150 0.009 0.03 0.04 0.08
200 0.013 0.04 0.05 0.13
250 0.025 0.08 0.10 0.23
300 0.071 0.22 0.28 0.51
350 0.380 1.17 1.49 2.00
400 1.660 5.12 6.52 8.52
450 3.710 11.44 14.57 23.09
500 5.542 17.09 21.76 44.85
%K 7.022 21.65 55.15 100. 00

38 3 6T ER R AN [ 18 4 vk B L R 2Rk SR AR
B 53 BT AR, BP0 K K AT 28 & K 400 mLok FEAE
1 mol/LIgERR M43 s W LA 5 mol/L A 2y 5] g £h 2 1
W B BRI AT AR 200 mL R R o RIS 46 R He
¥ 1G22 I WA B S5 25 Y e ok BE h R 1R 4 4H
o EBMRITE AR BN LI 1 L FEFE K B S
mol/L b % 330 mL g 1 mol/L £; % 600 mL, W
W B2 AR IR [l WS A AT B T LA kAR
2.3 ERERRRSH

X 45 i O T 00 R 38 S ) L R R Al
FRARBEAT 3 AT, 75 42 (Al WSO R o R 1) o BT o A DG AR
FRULEE 2 AT RUF W K v Il i i R
FEAR A B =99. 5% , T BR AR R A ), Ky B ik i <
0.16% , 4 J& (LA Pb if) <0.000 01% , £k & F <
0.004 5% ,504LY) <0.08 LI Tl JT] 25 B2 i Ji H A
#E(GB/T 1626-2008 ) , S 4 [u] 4z 1) B R 75 28 )3 | it
FRAR K Reskil (A8 Fe B 1545 b5 L #F A 2 T
M FEBR G A% bR v, AL A B bR, X & T1E
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Ml B rp, 2 D R R AR B TR IR P, Xt S B 3 o
THRENER2EAVREE . B, 7ES B

JE TRtk b T8 A 5 R TSR B4 iﬁtxﬁitﬁ%iﬁ?ﬁ%m%%fhIEIEHIEEI’J*E
BLJR PR T, AT k2P RIS AR B IR R SR OCHIESE, AR LAAS B AN &5

Tk (Uﬁﬁﬁmf’%ﬂ(ﬂﬁluﬁzs mol/ L Y & e & 48
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