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Abstract: The crystal chemical characteristics of the Lingshou vermiculite, a mineral defined by using XRD, in Hebei
Province are significantly important for its development and application. In this work, the XRD, XRF, FTIR, and TG-DTG
techniques are applied to study mineralogical characteristics including mineral composition and crystal structure of the
purified vermiculite samples in Lingshou County, Hebei Province. On the basis of above works, the effects of crystal
properties on the hydration behavior of vermiculite have been investigated by controlling conditions of different relative
humidities. The results show that the Lingshou vermiculite is a trioctahedral one with the interlaminar hydration cation of
Ca®" and average layer charge of 0.61 eq/O;o(OH), (half unit cell). The inhomogeneous charge distribution between
different crystal layers is represented by a certain amount of K* contained in partial interlamination. The dqyg, values of
vermiculite samples, which have weak expandability, vary with the variation of ambient humidities.
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Table 1. The chemical compositions and cationic numbers in structural formula of unpurified and purified vermiculite samples

Wg/%

SiO;, Al,03 MgO Fe,03 CaO K;0 Na,O TiO;, Loss pewill
Vrm-R 42.22 12.76 17.20 4.67 9.71 0.88 0.86 0.54 1151 100.35
Vrm 40.68 14.75 24.10 4.05 3.03 0.42 0.14 0.61 11.72 99.50

VLI B T4
FE b RS J\TH 28] JZ HiL 17 (e/O10/(OH))
Si4+ A|3+ Mgz+ TF83+ A|3+ Ti4+ Ca2+ K* Na* Mgz+
Vrm 2.93 1.07 2.57 0.22 0.18 0.03 0.23 0.04 0.02 0.02 0.61

ML R AR ) ARG A5 T LU, DU P FHES 1 3220 SiTRT AR, 3, Si**f
BTHON 2.93, APTETHO 1.07, SUAL LUk 2.73:1, I b i S 3 T Mo, BT8R
N 2,57, = \HARIEAT, A /b Fe¥t. Fe® ML APYRI Ti®, BT K, 20840 WIRE f P
Fe JLT-#8 4t Fe® i, i< 3C TRe 03 4% 4.05%, Fe )77 B LU IR BN 6 (7.38%) K5 [
(6.40%) FRF (6.46%) i A5 PRI, 3XAT g 159 Ik R AFE A 70 A IR BE A 5. AL



EE SN, S TR R IR AT S A SRR A R R K AAT A 677

EEATH YA B B Catt, BTN 0.23, AR KT Na Ml Mg™ . il i A4k 2 gk
FAZIEAOT W) S P24 )2 B 0.61 eq/Oio(OH),, VYA FTH1 AICVI)RI\ T4 7 i AL(IV) A 14
tt 4y 5.94.

FIR A K2 Bl A )2 R 8 M@™, BRI G . KSR I A0 R 45, T AS SO 9T R BTk
RIFELTWZELL Ca® hE, HZHMEK. X 9REmSE. KK MR T2 B
5 (0.78~0.90 eq/O10(OH)2)» JZIIE 1L Mg®* AN, 55 5 g B ALE A1 ) )\ AR A ALY
FZ AN ES 7 1 500 KA R, w7 g b A R R i Ak SRR AR R, 3k R A4 A A
PRI . AINA G R AR E R bR, S A AR R K 8 WA AE B R, R
TR BE, 2Bz RE AR o B S R AR 0, TR A KA Na B Wi s Ca® Fraciie, W&ty %
AL, AR AT R,

2.2 FTIR 43#7

Kl 3 AR FTIR &, 3£ 2 %1
1T PR B, B 3 T LLE
EAX AT AE 5 MRS, 40l )E T OH
AR SIR SRR 2y O AE R 8 7L
i1 FTIR 75 3668 cm™ &b [k OH [y f
ARz, A SC R AT 4E 3710 cm™
LI JE W T 2 RS e 1. A0
VR TIE) = IR e d i R LV B Vam SN

7
777

(NS 8 S Sy AW E Y A IR s WY VA R 4000 | 3800 3000 1500 1000 500
T O-H #h, i OH {4 s i & W Hem™

K%y 35cm™, 7E 3710 cm™ &b ERRALT B3 A LA

47 OH 11#3%%@}%%[23'24]0& 3400 Fig. 3. Infrared spectra of vermiculite.

em ™ Kb R g L K 3589 1 3250 em ™ Ak
(5 W U 8 T 2 D) K 23 T IO TR 3N, 5 1R 7 52 2 1) B 5 IO K 43 1 1R e A8 s e K129, 4
T 3400 om™ f) S BRSO N2 A] K 2> T RO 4E RSN, 5 Si-O-Si G K48 I B I AU A A RN
T, XAREUEELE 3590 emt BT AE— AN TSNS o 3250 omt B IR JE I ) LUE JE AT 1647 em
(7K 5725 a2 vz 328, X 7E 1647 em™ Ze A5 A I B T2 1K 4> F 1025 3830

R2 BATYLIIEEFOINRIIALER TR

Table 2. Positions and assignments of the IR vibration bands of the vermiculite
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