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Current situation of resource utilization of waste
acid from titanium dioxide production

Gao Guangyan, Gao Likun, Rao Bing, Wang Feiwang, Shen Hairong

(Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan, China)

Abstract: Waste acid after processing titanium dioxide contains valuable resources. The reprocessing
and value-added of waste acid is gradually becoming the focus of titanium pigment industry. In this pa-
per, the current situation of recovery and utilization of waste acid from titanium dioxide have been re-
viewed, mainly focusing on the application of waste acid in extracting metal elements, leaching metal
elements, recovering sulfuric acid and industrial production. And then the future development of re-

source utilization of waste acid from titanium dioxide have been discussed.
Key words: titanium dioxide, sulfuric acid process, waste acid, resource utilization

0 3%

BRER (TIO,) SERHAL AR REB A 2 fdi H]
TEARZS Tl A==, IR B L Ridr iy o8 Sl
7 JOTE RIPARE B R AR PR OR) | B RSOt
L BT BARIR L Aot SR, AR RUR A
Tl A= P BR R B D5 AT SRR S TR P A
i LA 2047 (TiO,) 25 & BORME N RO, Ja % F2 2

ts HER:2021-05—24

EEWR: HHE A RB G XR

VIR (FeTiO,) Bk M Ikt . Hi 4, 3 = /Y
RIRGLLAE R EAE SRI/D, SRR E B B T
EEN SR Y. TEER RS S, TR
PASERE AT, BRFRTE IR E 90% DL LB Al TR
FA™ . BRER K 1A 2 7= i R KA T 2 %)Jiﬁﬁb
LR B ERER A Bl Bk T e AR R R T, A5 2 BB

BRK A 5 A2 B BRI, ImEK R 128 M b I B 1) 26
) — S ALBRBURH (W FRER 8 ) o FE L 20 b, &

LTI H (51764023)
TEEEMN:E 5 (1997—), B, TEP DA, WL A, FENFEREES

| HBHFFE . E-mail: 20030032@kust.edu.cn.


https://doi.org/10.7513/j.issn.1004-7638.2021.05.016
https://doi.org/10.7513/j.issn.1004-7638.2021.05.016
mailto:20030032@kust.edu.cn
mailto:20030032@kust.edu.cn

- 100 - W gk Pl K 2021 4F55 42 &

RR AT PRV, £ B R KRRl i SR DGR QA i A K 1 B, UL FH AR
FIIEIR, IR TR L) 20% B HySO, HUGRTEVER: AT LU Aok o PR 5 15 S R4 2 2B, B TT DA— S 7R
M B R I i o 7 B R R AR 20 S ) 1 R ) | ARBEA Il 2 BEARS  RPEREI T
F.SO,. RALIT, AERMILT Lo, BE™ LRy g R BT KR . A BATER I
FB G 8 IKIEJy 200 FEATHOBRIR " A5 e g a7 T RS, LT
2015 % 2019 AFMIE], FREBR FB AR BEA 232 J7 ¢ T

HERF] 318 J7 7, 4 2019 4Fmh = TR T4 t 1)

PEfR. HAT BERRMALEE BT ML RSES ] NER R EKkABTE

PRI PRI R AT IR AT | A -
P 5 0 P RSB SR RA E h FE TERRARBTEL, SRERTT ) — LR TR 2R
W AN T 4 B AN L B e Th R i B e k. IV BUBRIRIEWR o ALK, HEHR A R P AL & A ]
Pl SRR AN AR, T LB 27 RIS SR O 4, SR ROk (1 R 4 8 A B
TR A R B, RERE R 1 R

*1 KEERNEESE

Table 1 Metal contents in waste acid after processing titanium dioxide mmol/L
Fe Ti Mg Al Mn Ca A% Sc
87.1 6.6 11.0 7.1 2.8 2.1 0.9 0.03
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Fig. 1 Process flow chart of separating scandium and titanium from waste acid after processing titanium dioxide

fAHE N1923 /R X BLit s A< BaE 77, OF SRR W P204 5 N1923 1B A 26 BRI 09 U [R) 4 FH 42
AT RLaE o S R sk SR RR SR A SE BT A I A5, (B B T HUAI AR BUSCR L R A G R 1, 24 N1923 5
N1923 A EHMER 2 HUS ISR BSR40 P204 (WEE/REE R 0.5 H H,SO, ¥k 0.5 mol/L A,
Shi—BgEAREAYA. Zou IR T N1923  HAUFEIGARE N 12.50, &5 =9E8n AR,
5 P204 ZEHGA U A AL BURK (1R R TP TR, 45 ATRAAEER 90% LA A Sc(II), ZE 45 T ) Sc(ITl) 7



5 1

) A BRI R R IR G IR T BUAR K JR B - 101 -

% 1.3 mg/L, F Na,PO, 5 H,0, IA I R A £
BRI, PR 5 mol/L iR [ A 45 % A 225 mg/L %t
HITAI, RN 90% .

BEAN, A 4 B PR R (4G o TR
PRIRH I, R AE" R PSO7. =l AT Ak
HEMZNZE GRS T T2 AIEG . eah R R
B, =Fa A B EERD EL A 3 15% ., 5% 1 80%,
TEM/ZK=1.25 IF 4IRS IR B 50 C B0, IR
PR N 6 min JEXT R FETCR T 98%. &
= BHAE AT XK U R B AR, SR AARE N1923 5
oy B AT AL, 5T 2 PR AE BRSO A ke
G AR A LA, =B nT LA 0080 43 AR ], e Zn]
HHL96% L) %K.

XS 2R 4R 24 T EK TR R, b 4 B 5
—HWTT R EA —E W ARMERE, M B AT 17T
RARZE ) 1e A U BE IR s E A HILAH, AR A9
;25 T T 2 ELA O i e M 1 R G A s A7,
$ti Z AN 20 R BRI FH DA R 256 R FH AR AR i 2
JRESF o

2 BEREARHARBERETE

2.1 iR

TREZ PG IX A 5 & ALK IR, FE i T
BRI T IR R 25 A S BN S5 1 R R P e
RUEN =4, ol K 1 1 R A U s v iy U —Fh
BRLEEFIHRIR . Zhang 25 JFR T R AR A R
RN 1.07% (AN iz ALY, IE 2SI 26
B H,S0, ¥ B 5 7 &1 b R O 7 i 5 e 4 o0
2 TR R ) B = XL AR BOE iR ds /N, B
HZ IR, 7E 300 g/L AIBRRRIE . 9 = 1 BYIRIE
k. 363 K AU F 12 H 60 min AT $2HL 95% A4,
XPFEAL BK, 8RB R A AN, Zhang
SO AR R BRUEAT IR IZ 8, S0 2243 Hr R i,
HEIR AT BUAL L B Fe®' |, Fe'', Mn™, Cr'', Cr”'
ST YAVEES T, 7E 140 °C BHRAYIR H %55 96.85% .
22 HELEMRH

AT G BHERE L LB R I T A A TE
BEA= %, Xiong A5 i 1Bk (R R MR ER D IR
BEIT IS T EEAEE . TEIR T T ay I | g mT
DI H S5 kA RN, PR A BRI T
BRI BLRER T X Mg e sibE . 7t fERIZ
SR AT L E R 98.31% B9 Mg, 1035125 0.02% #Y
P,Os. 12N 1S B i) 44 T B Se 28 B all, P29t

VEJE ] AR A AR

BRUCLISN, IERRIS IR IR ], 15 4R . D
FEBR AR R AR R B RS 0 i — 2 B 4, N
23] T & 80%TiO, & SRk, I IR vk B o il
20% FFEZ 5%; T35 15" FHER (A K AR o
IR B R TS T (AR, IR R A R F AR AL AT
T, HEIZ L RA 82.1%; B 4 200 41X | SR AE AR
Ye A BL, 8 R R R A THEEL, 28 PRI AL BRI
A Je ] NARUE 4RI 57.8% BT

FIFHAR 1R FRIZ B4 S st , Rl VR A A R
fh T2 A AR AT L IR AR i, gk
FERRIA BRI BRI ™= i, SEBLT “DUEIRIE” B n] ¢
SRS, N IRIRLE A R AR PG EE L T R Ar
1) JE %

3 NER T ERRR

XT TR R, [RIISCH: A A R 2 e B 1 )
M. T IER R AR, H &AM 0245
BT, IR R T EE U —2 N T AN S A 0] LI
WA BHRTHE A EE A 28 Rk an k. i
BT LA SIS RN AT
3.1 ZERWRYRE

FRR A 1 R I R RN (2
K W78 KR PE R BRI . (B G R 28 R e 4 v
A EFEH ¥ 5>~ Rauma-Repola VE45, W45 72
T B re R ZRIR, FESR KR B FLRE, VR R DL 25
BRI R P ) 2% 5 S, PRl TR N a0k sl

FEZE I8 (MD) & — P56 T 28 & J5 Bl 55 R 241
KIEH MG EA, ErT LUH KGR, T E#
AR BB 4R R R, HAT I A S ol /b | T 78
RIRPEAL, WREA LR AL, AR, KM
ZALBEA SRV K 78 A E R, RPN 3530 kg Ak i A
WAET=Y), Hh T 28R RITFAE, K20 gt AL
TE 93— S BE 4G, I R S 25 K 4 I A 31 e 45 2.
Feng %™ W97 T B4 Ml 25 18 (DCMD ) e 4ii gk
TR .25, ZEHERRELEE 70 °C I AT 2% 1R Tk 4
2 58% fifh, Bk ga it B2 22 FeSO, i - 7E i I
SEIR, S U AR A UE— 2B UEAT o Hu 5P Al
FENBIR AR R R BRI K B, A4k T4 IMAR PAM
ZUEER A T B R R BELAS TS A TN AR, HC
S WRAS A TR M il A X — % . BRI AR L
TAL G 75 R i BA TR R SR ), (R 3R
FRAE Tl A 75 22 e — B[R] 8, 4 )5 75 4 A



- 102 - W gk Pl K

2021 45 42 &

LV T RS VR BB bR R AR iR B A P 7 22
A (0 P e B I WA AR S B A LR AR e B
A, AN, i i R R K A RAL L 454
KBRS A 1A

Pang % R T —FT I ok i i, 12024
HHURE TR MIZE A T2, T AR 2

JiR o TEARZEIKIRS, Bi7K5R] FeSO,-H,0 5%
BRI T 45K A9 FeSO, TH,O, it it &
A KA WS T R R () T 4R , %3815 DR
FRUHR 28 30% ~ 40% . LT IR TR P54 T4 F1
MZER T L, AT R IR M 4s 2 10% ., S1i&5
KR T LML, BAFARN AT 2 24.76% RIRERE .

I\
BRI Z\FXT{ :vé
ik A > ALK > S ssmm e 2us
! +
PNElA B

B2 WEBRKRKAELBKIZRE

Fig.2 Process flow chart of chemical dehydration combined with evaporation dehydration
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Fig. 3 Schematic diagram of recovery of sulfuric acid
from waste acid by diffusion dialysis
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Fig. 4 Process flow chart of comprehensive utilization of waste acid in Lubei group
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Fig. 5 Process flow chart of comprehensive utilization of waste acid in Longmang group
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Fig. 6 Process flow chart of producing ammonium metavanadate from waste acid after processing titanium dioxide
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Fig. 7 Process flow chart of iron oxide red production from waste acid after processing titanium dioxide
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Fig. 8 Process flow chart of producing iron oxide yellow from waste acid after processingf titanium dioxide
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