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2.2 PURBRIEIE ARSI PERER S 1L
2.2.1 W RS RN

Bl 2a D i R e A v W R S ) A
ek Sife— MR rERRER s 4y, th T2 Ml [

a 435
80 F I~ i
= ? 130
1)
Vel
5 60 —_ 425
g JEE I A 420
&
i 40 - 415
&
410
20 - \ — " s
1 1 1 1 1 1 1
0 200 400 600 800 1000 1200
i JE (°C)

el 2

Wl & (2/100g)

BT T S BT AT S, 90
SR AU S T A — 1
BT AR AR 6 74 o S5 7
AT HL RS AL SMHOAEK T O I A FL
B S 1 , DR IHC A 6 0 W o 2
ST A L R A L R R4 R
PR REMAN K S S S BBE 9
LRI, AN LI RIS & W IR
— BB L, SRR R
F1 ] 20 7 0, B A0 AR E 500 2 7
/1N 600°C I 2081 T 3 32 2 R A0 B 4 9 7
RSB I K BRI, W1 T E RS %5
S S IR I WIS T 025 6 AR,
L E A5 T 246 1 TP A R, 2 0 L 445 5
SRR L SEAEN T TACHUIE L At
IELIE 2 600°C 1A_L Ay JF-H6 L FEA T, 52
FE S ARAEAE (I - ST S LA
R L6 R LA U R Ty o R R T
REBEIR WL RO 25 845 Ll it 02
SRS B L 5 2471 16 600°C i 1
I 2B, 5 BB - 9 BUR 53 B K
R 2 Bl A L 715 T M, 600°C I B
BB TR A ek
2.2.2 hFEmA

R AL TR g ) LA BLIE i
e 2 77 B AT 1O T 5 I L L
ST . 5] 400°C Hlk BLE 22 BRI £ LR
BUFHE T 4% R 57 400°C LLE R £ 52
AURIRS B 102% ORI A ) s 240
ERFETI 5 WA O R 0 LT
— ARG, WA TR BB T 2 U

20 F b
C
g
K10
=
®
=
0r \-—
1 1 1 1 1 1 1
0 200 400 600 800 1000 1200
HE (°C)

ASIRAC BRI B ZRBRIEZ 12 () Wl b RIS (b) Lo B e 1k
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Fig.3 XRD patterns and the IR of Kerjian bentonite and its thermal treatment products
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Fig.4 SEM photographs of natural bentonite from Kerjian bentonite and its thermal treatment products
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Effect of Thermal Treatment on the Composition and Physicochemical
Properties of Bentonite from the Kerjian Region, Xinjiang

XU Ying, DENG Li —rong, LU Yu — feng, ZUO Lian, DU Guang — bao
( Northwest Institute of Nuclear Technology, Xi’an 710024, China)

HIGHLIGHTS

(1) Bentonite from the Kerjian region in Xinjiang was heated at various temperatures to characterize the product
phase structure and properties.

(2) The phase composition and physicochemical properties of bentonite were greatly affected by thermal treatment.

(3) Thermal treatment had a significant effect on the structure and performance of bentonite.
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ABSTRACT

BACKGROUND: The thermal stability of bentonite and the changes of microstructure and property during heat
treatment directly affect the application of bentonite in the field of mineral materials. Therefore, it is important to
study the evolution of the composition and structure, and the change of surface properties of bentonite during heat
treatment. Currently, the research of bentonite is concentrated in sodium modification, organic modification and
retrofit of the modified structure and performance. The study of the changes in microstructure and physicochemical
properties during the heat treatment of bentonite needs to be strengthened.

OBJECTIVES: To investigate the microstructure and physicochemical property as a function of thermal treatment
of bentonite from the Kerjian region in Xinjiang.

METHODS:: Bentonite from the Kerjian region in Xinjiang was heated at various temperatures. The chemical
constituents of the original soil were analyzed by X — ray Fluorescence Spectrometry. The phase analysis and
structural characterization of the heat — treated products were carried out by simultaneous thermal analysis, X —ray
Diffraction, Infrared Spectroscopy and Scanning Electron Microscopy. The changes of specific surface area,
methylene blue value and the gelling value during the heating process were studied.

RESULTS: With the increase of heat treatment temperature, the specific surface area of Kerjian bentonite
decreased gradually, and the phase composition and structure changed greatly. When heated to 600°C, the blue
absorption and colloid value of bentonite decreased sharply, and the hydroxyl groups in the main component
montmorillonite octahedron sheet began to break out, while the layered structure was damaged. The montmorillonite
phase disappeared above 800°C. A new mineral phase cordierite was produced at 1000°C. Above 1200°C , the
mineral was transformed into quartzite phase, the particles were completely melted, and the recrystallization was
obvious.

CONCLUSIONS: It is concluded that the expansibility and dispersion of Kerjian bentonite are basically lost at
600°C , and the mineral physicochemical properties are invalid.

KEY WORDS:: bentonite; thermal treatment; phase composition; microstructure ; montmorillonite
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