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Fig.1 X-ray diffraction patterns of deep-green vermiculite at
various temperatures during heating up
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Fig.2 X-ray diffraction patterns of three types of vermiculite expanded at various temperatures with dg values



H2 M

WGBS : KR R IR AT — 1 DAL 207

WO IR K, RGOS A IR AR N,
A . NEE, RS IR AT R ATS I LA
IRBE, B OMEAT IORT S LU T 2%, R i A (R AT o
WD S T ). E X AT R T A, R R A (1
o AR TEAE R I, R AR, B AT L
.

3.2.2 WA HE AR AE

MHILT 2 A7 B 2% B, LR 3 FIIE AT S I = BEEIRS
AR R R =, R T IR TR AR R AR T
AR, SRR IREE IR A—FEM. kb
FREE IR IR SR s AT, SR LA e 8, it LL
B KRR AR B (U Ay, AR ARG R 1) e B
PELRRE 22, 78 X G R A7 5 Rl b 110 2 IO sl A2 777 S DA 6
b A op- 220,

HAIE I A AR R AR L K. S0 R, =B}
FVKG - A7 52 O B e = R RN AR R . iR Sk
WEAT SRR < B, BT LUK 2R AN Bl A g5 4
EREAG L, IR AN K, S0 45 SR AR
WEAT RSP I, B0 A o RESIRG - AR 7
A B R A RERZ KT, B 3 R T
AR RS KRG R,

20 -

15 -

10 -

5,

o Lizzzz0 U v

Mica Deep-green Deep-yellow Yellow Clay

Volume expansion ratio (%)

Hydration process

Bl 3 AR IR KR R s
Fig.3 Sketch-map of relations between expansion ratio and
hydration process of vermiculite

3.2.3 dooi fH &K R R

TRER (AT TR — SR /N T AR EL I IR, AR (0
WA AN B A T AR AE AR P G2 IR0 IR SR AT —
SO LK IR UG, AEVR T COlE A R B A R A
AR PV G 1N B L 59 PRV, AR AU d (E A DT A2, B
KA PR, AENEER 1 3 Bl A W (1 % F A0 & 2
—E, HAMREREE Y, SO & S KIAN 3
BT X AT AR 225

ANTFIRR S PRI AT LEAN I R INF G R, door

AR AN A F5 R 5 46 K 5 B ) AR AL A2 AR — S0, dogy
HARAE THEAZ AR R, ATLOAK doo fH 5 S5 H47KAT
5. B 4 D doo (ELRR A 12T S BTSN (1) 2 T BSR4
WA NBOL T, HIX AR A Z oA, TS
SIS RAHTT. KM A R AR A AL K I R,
H AL I A 2 1) 2 (o) 22 KR IE 2. ooy TEASCR, &5 & HA7K
M2 s dog (HAS/N, & S5 RIKEURRZ D, RE IR a1,
WA dog=1.009 nm, IR EAIE ST doo=1.060 nm, A lF
A1 doo=1.198 nm. BEEIEAT doo AN, HEEHK
W% IREHAIEA doo {HIRD, FEHIKED, REE
WA f .

(@) © ; o o ; | doo /Structural water
1 (@) 1 N
N N o o N
g g M
O O o U
]

Ao Mo of

4 WA B = SR

Fig.4 Schematic diagram of vermiculite structure
3.2.4 AN[FFHZIEAT) XRD ABALEFAE

LA I 2(a) At 2(b) v] LA H s 72 A R RIS B Ik,
IRERAOIEAT S AN, AT IR0 GG 22 24 AR LR
Bh. BEAE IR B T, R R A WA R R
i, 7t 800 F1900°C NN 0.5 h J&, IFH (US4 (145 1)
ORI R SR IR AT, VARG ATE 1000 °C N4,
shkBA 2 KRG 2(a)]. R GulE 4 7E 1000 °C RN
e, AL ARG, WA T ROR AR, AME
JERA B AR B 1 2 FLJC T R0, I B 1 NI
PrEFTE[E 2(b)]. EEIEATE 900°C Find, SR
IR BEIAAA L, dooy (HFARARAFAR /)N, 71 1000 °C
e, AMFORAT BRI AR AR S LG =, 1T H A 1A g
HARAW[E 2(c)].

W00, S EEaML, R EEL A
()t B A PR B AT KRR AR 2(a)], X
SR T IRE A B A5 R K. R 700 1 800 CAb,
NEEAR b W7 A I R AR, dog (HARFT R
SN, X TS BTN R By, 2 45 R K IR T
FERIUBOR R R, A ] PR s T) A It 25 () &5 R 7Kl 22
DAL 1T ooy (AR A8 /)N [R] IR 48. % 3 700 1 800 °C kA2
AR, R PR A MR ZE RIROR,  [FIFE IR
SR s AEINFARHT dooy [EURR A 22 1) 1 K



208 U & I

%6

TR OGN IR T Ik, WK A7 B R A T EE
BUORIMAZAGIE 2(0)], doo (R ARFF BRI, X2 T
TP B sy, AR AR TR AT 1) 25 1R 4 R K e 22 5 ke
B, BEOEEAE T<800 CH dog>1.1 nm, 900 °CHY door
H20HAE /N, 75 1000 °C U sE A 2K, i il i ik
XT i A 45 1) 1) 5 A AR
3.3 BREERFIEKS

HHE 1 A, 3 Fd Ay i BEAA e A A 22 s IR
GOE AR SRR, HEEOEAIRZ, Wik X5
AN RN KA EREAN R R E A — S0, KRR
KD, BRI KRR, SKZ, BN

F1 ERNEE

Table 1 Density of vermiculite (g/cm?®)

Sample Deep-green Deep-yellow Yellow
1 2.52 2.41 2.05
2 2.54 2.39 2.07
Mean value 2.53 2.40 2.06
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Fig.5 TG-DSC analysis of deep-yellow vermiculite
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Table 2 Interlayer water and structural water in vermiculite (%)

Water state Deep-green Deep-yellow Yellow
Structural water 0.71 3.29 4.38
Interlayer water 2.67 6.37 9.90
Total 3.38 9.66 14.28
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Fig.6 X-ray diffraction patterns of deep-yellow vermiculite
expanded at 300 ‘C and then heated up to 900 'C
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Preparation of Vermiculite Powder with High Expansion and High Quality

— 1. Primary Study on the Expansion Mechanism

HU Guang-suo™?, ZHU Yong-ping’, LI Zheng-yi’>, ZHANG Wei-gang®

(1. Multi-phase Reaction Lab, Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100080, China;
2. College of Chemical and Environmental Engineering, Beijing Technology and Business University, Beijing 100037, China)

Abstract: The expansion mechanism of vermiculite was characterized during heating-up with in-situ X-ray diffraction and TG-DSC
analysis. Combining X-ray diffractions with their inherent colors and volumetric expansion ratios, vermiculite is statistically classified
into three categories, yellow, deep-yellow and deep-green ones, based on its thermal behavior in the hydration process. Certain
correlations are found existing between the hydration process and volumetric expansion ratio at certain heating conditions. Different
microcosmic characters are detected with the three types of vermiculite. Combining the analyzing of structural change, volumetric
expansion ratio and content of different types of water releasing during heating at various temperatures, the mechanism of volumetric
expansion is discussed primarily, which provides some very useful indications for production of vermiculite powder with high expansion
and high quality.

Key words: vermiculite; heating; expansion; XRD; TG—DSC; mechanism



