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Review on progress of clay mineral whitening technology
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Abstract: Clay minerals have good plasticity fire resistance insulation and chemical stability which are the important
basic industrial raw materials and are widely used in ceramics refractory materials paper making plastics rubber and
other fields. The whiteness of clay minerals is an important indicator for evaluating its quality grade. The main influencing
factors are the presence of coloring elements such as iron titanium and carbon and organic matter. The principles and
techniques of color removal and whitening by physical chemical and microbiological methods were reviewed. The whitening
effects and existing problems of various methods were analyzed and the development direction of clay whitening technology
was also proposed.

Keywords: clay mineral; whiteness; whitening technology

GB/T 14563—2008 (
» ?
. Fe.Ti.V.Cr.Cu.Mn ’;

: 2019-04-12 :2019-05-26.
141602352,
(1962—) N o E-mail: dz3693 @qq.com.



6 63
. 2.1.3
6-7
Fe Ti.
; Ti B
TiO, Yokoyama "
2 L/min 90%
, 15 _
o Fe,0, 0.76%
0.42% Al 0O, 13.71%
) k
27.39% o
N 2.2
9-10 i
2.1 Fe'* Fe, 0,
Fe’*
16 .
Fe** FeS,
]:?ez+ ~
. 4 : Fe3+ Fez+
2.1.1 - Fe’”
Fe’* Fe’* Fe’* N
17
Na,S,0,
o ( )
2.1.2 R
19
R 2.2.1
12 ( .
N Al )
~ pH
Fe, 0, 2.96% o
0.74% 92.14% o



64

25
pH- N N N 80 kHz 0.4%
o 20 min
( NaOCl) 89% .
0, 2.2.3
21 ( . .
) o
2%
(H,0,) NaOCl 2
79.3% 5.9% . o
2.2.2 N . N .
Na, 5,0, ( ° ’
) 2 60 C
15%
Na,S,0, + Fe,0, +2H,S0, = 15% 120 min 50%
2NaHSO, +2FeSO, +H, T . (1)
16 °
N ~ pH-
Na,$,0, S.H,S.S0, ]
H,S SO, S . .
22
27 )
25,027 +4H* =350, T +S+2H,0  (2) ° )
35,0;” +6H" =580, 1 +H,S T +2H,0 (3)
2H,S +S0, =38 +2H,0 . (4) Re( G0 -
Na,S,0,
Fe( C,0,), *~ .
Na,S,0, » pH . .
o pH 1.1,
0 80 C 5h
Na,$,0, 80%
pH >7 o
( ) FeZ+
t. 2 0.2% ( Na,S,0,) S0,
0.3% ( ) .
74.75% 86.50% o
Na,S,0, o
N 2.2.4
o Veglio **
90 C 150 min

94% , Xia * 500 W.



65

38

o

Fe'* . FeCl, 315 °C TiCl,
H, Fe'" Fe’” 136 C .
0, . C CO0.CO, C
33
Fe,0, +6H" =2Fe’" +3H,0 (5) ’
Zn+2H" =Zn’" +H, 1 (6) )
2Fe’* +H, =2Fe** +2H" (7) : * 4.5%
. ,. 950 C lh
Fe,0, +H, +4H" =2Fe™" +3H,0 . (8) 74 579%
o 85.93% . Gonzdlez ¥
31
25% o
2 g/L 4:1 2.3
4 h 98.5%
800 C 23. 8% ( N
73.1% . )
36
o 2
2.2.5 - 7
Fe'* \Fe’* .
- ( Thiobacillus ferrous oxide
. T.f. )
7 0.5% o » T. f.
4%  Na,S,0,
pH 3 ~4 3h T.f.
30 min 75% 10% o o 35d
“pH- . 71.98% 84.9%
_ . Fe3+
? pH 3. 10% pH 7
5% F€3+
26.2% 78.6%
— 40 41
( FeRBFL1404) ( ACCC 00386)
o Fe, 0, Fe**
2.2.6

Fe, 0,



66

25

0.93% 0.41%~0.57%

70.6%~76.3%
84.7%~89.1%

Fe, 0,

1280 C

61.2%
81. 7%

42

8
9

10

12

13

14

18

19

20

21

22

23

24

( References) :

. 2018(2) : 499 —504.
J .
2013(2) 1 4 -7.
. 2018
(3): 79 -80.
J .
2010 16(3): 66 - 68.
D .
2009.
. 2017(6) : 57 -61.
J.
2017(6) : 50 —56.
. 2015(2) : 18 —20.

ZEGEYE A YAHAYA S FIALIPS CI et al. Refinement of indus—
trial kaolin by microbial removal of iron-bearing impurities J .
Applied Clay Science 2013 86: 47 —53.
ZEGEYE A YAHAYA S FIALIPS C I etal. Application of bac—
terial iron reduction for the removal of iron impurities from industrial
silica sand and kaolin J . Journal of China University of Mining
and Technology 2015 44(1): 132 -137.
J . 2014
(3): 317 -317.

. 2018(5) : 54 - 56.

] 2009 10(14): 49 -51.
YOKOYAMA K OKA T OKADA H et al. High gradient magnetic
separation using superconducting bulk magnets J . Physica C

2003 392/393/394/395/396( Part—1) : 739 —744.

I 2000 20(3): 40 -42. )
I 2010(3) : 31 -32.
] 2004( 1) : 32 -34. \
. 2014 37(6): 45 -48.
2000(5) : 12 - 15.
2004( 1) .
J. 2006 29(4) : 36 —38.
.

2006(3) : 9 - 12.

2011(4) : 14 —15.

VEGLIO F. Factorial experiments in the development of a kaolin



67

25

26

27

28

29

30

31

32

33

34

bleaching process using thiourea in sulphuric acid solutions J .
Hydrometallurgy 1997 45(1/2): 181 -197.
XIAGH LUM SU X L et al. Iron removal from kaolin using

thiourea assisted by ultrasonic wave J . Ultrasonics Sonochemistry

2012 19(1):38 -42.

2004(20) : 19 —23.

2006( 10) : 24 -25.
AL-MOBARAK N. A. Effect of oxalic acid on the dissolution of
magnetite coupled with iron of various surface area J . Internation—

al Journal of Electrochemical Science 2008 3(6):666 —675.

J.
2000( 1) : 58 —61.
. 2005(4) : 431 —437.
] ( ) 2006 36(1): 142
—147.
] 2016(2) : 53 -55.
J.
2017 36(8): 2648 -2652.
D .

35

36

37

38

39

40

41

42

2018.
GONZALEZ ] A RUIZ M D C. Bleaching of kaolins and clays by
chlorination of iron and titanium J . Applied Clay Science 2006
33(3/4) :0 -229.

2008(4) : 51 —54.
STYRIAKOVA 1 STYRIAK L
bacterial leaching J . Ceramics Silikaty 2000 44(4):
141.

RYU HW CHO K S CHANG Y K

Iron removal from kaolins by
135 -
et al. Refinement of
low-grade clay by microbial removal of sulfur and iron compounds
using Thiobacillus ferrooxidans J . Journal of Fermentation and

Bioengineering 1995 80( 1) :46 —52.

(V) — I
2000( 6) = 21 -24.
LUU Y S RAMSAY J A. Review: microbial mechanisms of accessing
insoluble Fe ( II') World Journal of
Microbiology and Biotechnology 2003 19(2): 215 -225.

as an energy source J .

CN107601519A P . 2018 -01 -19.

CN107603913A P . 2018 -01 -19.



