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Calcination Time Effects on Anatase White Pigment Production
via Low Concentration Industrial Titanyl Sulfate Solution Hydrolyzing

Tian Congxue, Huang Shuanghua, Yang Ying,Ren Xiaoqing,Li Hui, Yang Cheng
( Panzhihua Vanadium & Titanium Testing Laboratory, Panzhihua 617000, Sichuan, China)

Abstract: Using low concentration industrial titanyl sulphate solution as raw material, anatase titania
white pigment was prepared via the sulphate process of hydrolyzing, washing, salt treatment and calcina—
tion. And the effects of calcinations holding time at the highest temperature on structure and pigment
properties were investigated. The as—-prepared calcined samples were characterized by XRD, particle size
distribution test, SEM and pigment properties test. Calcinations conditions had great influence on the
crystal structure, grain size, particle size and its distribution, as well as pigment properties of the anatase
white pigment. The average particle size of all the samples maintained about 300 nm, and crystal growth
was consistent with first order kinetics of growth model. Keeping temperature at 930 °C for 30 min was
the optimized calcination condition, and the prepared titanium white pigment was with regular morpholo—
gy, the narrowest particle size distribution. The achromic ability index of the sample under optimized cal-
cination condition was of 1 450, and relative whiteness index of 100.23% , higher than standard sample
PTA120.

Key words: anatase titanium white pigment; low concentration industrial titanyl sulphate solution; hy—

drolysis; calcination time

Wi B EA: 2012 - 06 -20
E & FA A RPIRE(50804025) ; PO RHE A RI5 H (2011GZ0303) ; BEALAETT ™ P AEHESTH (2011CY -G -23) .



<2 WK A EK 2012 4£5 33 %
0 3% KRN HAFAT N SRS S B imiRiE e T

SRR LR S AL S TR S R R R
PERES 72 7 F T A% 22 4T, Aniavkt i 2B 9kl %
BE AR B S R AT 4 2, B B = K TEHL S
S BT IR R R AL
e, FEI A 30 S PR A Pk 1, SR B RIX DL
EEMPEREIRER, BT geE e E 6™ .
IRk AR R T 2 h A% O e — TR
th 52 5K SRR AR FO B B S TR s Rk -2
Ve TR, B R B (0 T B 2 B s ek 1
M. ATk RS RO g iE 2 R,
Gesenhues U™ 255K T {f Sk i 1 o2 1) e e bk 1 B
[ 2 AR S I R RTI5E B  F A 6 ek 2
L ER AW SEL 1 OF = W 7 N ) TRl 2 A
TSR SN B ER I B, FR T R A TR L 25
A I o7 (L AR , DA B Joestef 7 It o B8 /6
B Ginsberg T 25" JF % |1 B4 23 rh J b2 — S0k
SRR I 0 PR 1) — S 2h ) R, R RS
B WIS R T 12 v 7 A i (5 , 1
1715 R Tl B BilE 7L, 552 E0R B i)
£ Wang Y 25579 52 B NaOH 15586 T2, Mk 1
% HHSRTRTN , 280 /KA RS/ & ALk U
YR TEVRINEREE B B RN ST B b T8
2, A T AR R B R SN 4% ST
ERTE 97% D) TESR BT R (2 5507 % S Hg P B
BT b &40 A g, g R 2 R
FHRAEHETIR T TI0, K&K SRSl 12,
R FE 22 R R A A 80 K S R A 2
TR BE, AR R T A 25, 4
FTORH 1 T S Bke T4K Ek T HRE B R/ N B 45 7
SR SRR T R S R 2, (4 A
SR T B E SR 55 6 7 T ) I B I
B S B, H AT b7 TiE 2R S
ekt L ket R R B A IR KR I B K S
LI 2 T SR A I SRR I TR R S I
ROt Bl B I I P T A T
(RO 52 A % T B, 35 B B e P I
VDN IS B Eh 4h 3 ) R T8k G R o RE R
B (R DRI R T kR R R S O
FUREIRD , B TRk Iavk B e R I 5 T3 B I /K i
TR S PRI KRR R A S RS AR
HEIEAR & TR K TR K & — B s R

ZHEEZZES, RE R TR RIB e XS i R 45 1
HsEE SR RN FI S E 2 R EEE
I PRITHBUGE S 10 MR T4 P2 A vk 1) 6 B ek AL ) 6k
H I E R A RO B 2R

FEEV N BRI SR R TR A
RIS AV IRRR i A S50k, 87K e SR AL 7
ABE S B A E R R 1, 5 TR L2 =i
BR ORI T B SE MR , il HY S K L, R RE
LA ERAUE R 1, TE DAL IR EAR

1 REH 5

DIEERAE T FEEK 9 A B () ERIE T SRR H
HeARIRAE ) TV el Rk (2 ERIR S 186. 6 g/L,
FRIEERENF {8 1. 74, 8Kk 0. 29) 7Kg IskL, HDA
230. 1 g/L 19 TV ERIRVE AR a7/ K ek, it H
A PR RE RN R T 27 B ek B, BRI R
PRI SREERIRIRRREL 0. 162 1, 35 AR £k itk 45
PIFIERZE 95 C =1 C, Fe I AR IR IAFR 2% 19 T
WIRRIRITEA7K A S ER R, S8 5 F 18 min ¥ FEER
I AZE e 5 P12 B [ () IS K R, IRk 2 R e 2
0.66 °C /min {13 = FHE 2 b1, HORERERIRE,
R B & ( RUAS KA B, 45 1 E InE S+
PEFT I AL 25 min 45 RS FHE & 08, 4R R
BRIRAS, FET Z38B)5 90 min FRANFEREZK 3% , 22 38
JG 2.5 h BEHOKE; KRB R IR Teidk e T
hALFR, AR TR O BN AR ER AR R 2 T
b M T SR iR R TR, IR AR
60 min 2JiETHEE 420 °C H4E 30 min, 180 min2J
HTHE 2 820 °C H{R{ 30 min, 50 min AJH TR 5
930 C H-5BI1F{E 10.20.30.40.50 min, RIS kA
B FT, AR T B SR A IR A 1) P AR R L IR VR SR B
Al, A2, A3, A4, AS.

K X AT (1 E Bruker, Advanced D8)
FEATEIER I BURHER B B SR AR 25 4 43 BT, Cu #E Kal
28, AT 200 ~ 70°, P K 0.02°0 R
Nanosizer — ZS90 i B 3% ( & [E Marvern /2 &])
S T I B R VR R TR At SR A
FLE5( JSM - 6700F, H 7K JEOL /A ) Wi 5558 2k AL 4k
RS OTES , IR st [ 15 kV, SEI W22
B SR BURHE RE U E 2 IRAT AR dE ( GB/T
1706 —2006) , 4 €& F3$8FR TCSSCX HIMIE L R706
NFRIE; EHEEFERR Lyasb [ENIE R SRR 8



553

FET D27 287 B I (1] o (86 94 B2 T BRI Tl 26 B30 PR 2R IR BK 13 ) B2 WAL T

e 3

PTA120 BB TG M Btk R sk}
FEPEEL(QPM A, RAERH BHASSHL ) bt
17 MRS % T SP60. A SRR ER A 53 e b BE(L
( 25 X - Rite AF]) -

2 R EW®

PGt sk A BT ek 1 A9 XRD {54 B AnlA 1
iR

HE TR, B A BT IS 5 8 ehA — AL
SRIFRAEREIRE (JCPDS 21 - 1272) 524 —%, TCHAt
Rl B, SR AA P IR S A Bk BB SR . B
TS HARs, I L RS . S iR
BRI TR Y A, FF S O T 3 o B 0 vy, U 2R A
7 GRS . FERIRR DA R I 2L
(a~e) R ST ( L( 101) ) CEEIRIAR( D,y) S A
RAnlE 2.3 1 P

16
[] A3
14}%
2l
.
10H \
- *
3 = [
E:—ﬂ‘ [ ]
4H \
2H &
|
Op ‘e ' i ; n
0 2000 4000 6000 8000 10000
FERE/nm
1 SUEkERER F XRD 775 % B2 s A3 RLEE 4
Fig.1 XRD patterns for anatase titanium white pigment Fig.2 Particle size distribution pattern for sample A3
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Table 1 Crystal size and average particle size for titanium white pigment
I dygyy /nm d 590y /nm a/nm ¢ /nm 20 1(°) B 101) .1i0, L 101y /nm D,y /nm Pdi
Al 0.351 78 0.189 33 0.378 66 0.950 63 25.297 0.001 717 81.82 322 0.297
A2 0.351 88 0.189 13 0.378 26 0.959 06 25.290 0.001 545 90.92 299 0.215
A3 0.352 41 0.189 25 0.378 50 0.965 93 25.251 0.001 485 94. 60 306 0.102
A4 0.351 54 0.189 12 0.378 24 0.952 56 25.315 0.001 432 98.13 288 0.231
A5 0.351 32 0.189 15 0.378 30 0.947 26 25.331 0.001 395 100.77 284 0.358
JCPDS21 - 1272 0.352 00 0.189 20 0.378 40 0.959 21
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Fig.3 SEM photograph for sample A3
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Table 2 Pigment performances for anatase white titania

B 930 CHER HE TR H bR XA

' BfE /min TCS SCX L a* bt B %

Al 10 1280 5.0 94.65 -0.63 1.58 99.42
A2 20 1340 4.7 95.46 -0.68 1.34 100.27
A3 30 1450 4.5 95.42 -0.69 1.20 100.23
A4 40 1420 4.5 95.32 -0.71 1.11 100.13
AS 50 1420 4.4 95.13 -0.77 0.85 99.93
R706 1940 4.2

PTA120 1200 3.0 95.20 -0.63 1.13 100.00
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