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Effect of Reaction Temperature and Time on Biotite Pillaring

LI Zigian, WEI Yu, MENG Peng, HUANG Zhiliang"
School of Materials and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Vermiculite-type barium-mica was prepared by oxidation and ion-exchange methods using biotite as
raw material, and then it was modified by using stearyl trimethyl ammoium chloride as pillared-reagent. The
effects of reaction temperature and time on modification were studied at kepting the concentration of pillared-
reagent constant. The phase and microscopic structure of modified biotite were characterized by X-ray diffraction
spectrometry and Infrared spectroscopy. The results show that both the reaction temperature and reaction time
have a little impact on the arrangement of pillared-reagent in biotite when the concentration of pillared-reagent
remains unchanged. The reaction temperature mainly influences the intercalated speed, and the intercalated
speed is high with lower energy comsumption when the temperature is 80 “C. The reaction time significantly
influences the amount of inserted pillared-reagent, the longer the reaction time, the higher the amount of inserted
pillared-reagent, and finally reaching the maximum values.

Keywords: biotite; barium-mica; stearyl trimethyl ammoium chloride; intercalation modification

PUAE#ER E A = BEJZ A9 H A Iy = 8 TOT =

L5l 3 e, 1 B 1 A 9 B e 5

[

AR RAF I 7 2 A5 Rz N T A
AL TR B R ARG, (H = R T ]
ORI DA KB A Rl D= e v
MEAEZE. O T i DR — [, 75 20 2 B EA T 4
JZ B AR e SE PR R — AN B T A i
BV PR A 452 50 A 4ot 2 82 (W) B0 B0 S 1 AT S B A

s HHE: 2016-04-09

o IO P P L 3 A 2 M AR IR T L A7 AR D
N TR — AL, 2 0P E WA I T AR TS
LI ER T B A B PR T A a A E i
AT S AT AR FE T SR R A
B SR AL -8 1 SR K R 2 B A 0 A ALK A
PRSI )RR VRS S VA E DO W 3l Fa S 2 ) Py

E&TH: HEHRB AR (51374155) s W db A BHE 32 #5151 ( 2014BCB034)
EFE B 25, B9, E-mail : 892302441 @qq.com

HEITEE  BE R W, B2, E-mail:hz16455@126.com



462 B TR R 222 4

938 %

RAHE. R+ /b 2k = B L S AL B (STAC) X =
BRI R ) 47k JZ B I R AR e R A Ly A
B2 B RSN 7 SR B 2 A Rl A6 2
R SIS il JEE S P [ 0 4 J2= 285 A B AR e
AT NPT AR SCHE 2 10 HRAS P A 445 590 e o ) A
PEMR T RERYSE I BRI SRR AT B T WFSY T AL
P 52 7 3 B2 R IS i N [ of A 4 200 1) 52

2 SCIGERSY

2.1 RFISEE

=BT E R F AL 0.5 mol/L
i £ 12 th v 3R R (77 T VU Bl Ak TR A PR~ Wl
HC 5 2 73 57 36.09%~38.0% ) i Fe 45 5], 2818 /K
S EE S7-97 A 3 = H AligoK & E A 64 AR A
W v [ ] 24 4 A1 S5 i HH 3R B4R S DF-101S
(ERY IR TES
22 HmiyHl&E

FREL 0.5 g =15 20 o Al FR B8] A 250 mL
HEHR T, M 2 mL 0.5 mol/L A Fi $h 12 55 98 mL
AR AT B H AT T2 60 CHYTE IR
K P RN S hifl K= +E, 5 hE U g,
M08 B AR T B Be S, KR AR 0.2 g Bt TS
MK =B F10.07 g+ /\ ke 5k = B L &1L 2 8] A
100 mL4ETE L, A 40 mL 2548 K, A RE T,
wE FEC T R 2T (60 C~85 C) U fH i /K i
W R N — BB El (2 h,5 h,8 h, 18 h,24 h) , #]ik
Tt B[] 5 B 2k D8 T R R s A
B
23 RIESMK

K FH 1 A= 77 Y Ru—200 1 X 5 2800y oK 177 5t
{SCFAFFE & 19 D0 AH LA B 2~ B J2 [B) BE A5 4k, ik 2
Ok A R 40 kV L HLE 100 mA L A K
0.1023 (°)/s . 41 4 v il 2°~12°. F Nicolet Impact
420 R BL it 2 48 21 A0 635 A SR AR A o v A f AR
b, 7 HEEE 4 em™.

3 HRSiTR

3. RMNIRE

17 5L Y B 18 5 7E 60 °C~85 °C, BEF@ 5 Tl —
ZH S, S RSB A S . P 1 SR AN ) s L R R
i A XRD AT B 22 1E 1 d{EAEZY 1.0 nm BT
B A S5 e J 1 2B BEARAE AT B 0, d (L FE 29 3.6 nm
BAF T 1) A7 S i T DA A S P o R I R AR 0 A
FIAEFEFR STA (/b 3 = H IR & ) i A =
B2 5 15 = B2 EBEY K. WE 1] DA

Bl SN B T A s BEY )2 R EE O R
2 KA, Y AE 3.6 nm BT 150 B RN TR EE 1
Th i X 45 70 78 2 B J2 8] B 0 HE 5 467 1 5% w7 9
AR AB B A SN BE A T A s B AT G 0
55 28 % BERR AT G W B R LU (A R R B R R
e, R J 25 B 1 AR AAE AT B 0 i 32 B R 55 . B R
A P 3 R R D | R A ) A A R ROk R
% M N TR R 85 CCR, P 3 LA 2 R iR
JE 80 CHIAEfLIF A K, B6 I 80 CJ P-4k 2 i it
JEE G A ) RN S R 5 AR N, 2 RN i R
70 CHT, XRD EE H If o A1 = BE A7 S i
VIS 70 CCIE A 22 RS g, HERR A R 1R 22
2R, 0 B 24 2 07 LB A 70 CCH, A £ 5] STAC )
MESEA 2 BEJ2 8] 456 B2 AN 6] s iz i B2 T AR
() FTIR K% 5381, SO i B R 70 CHE, 78 3 550k
1472 cm™F12 919 em™ ffifE , EAR WL T —CH,—
(18 B SR B0 F1 SR Bk A 406 I 2 i g 0 P i
e 2 A L B A 55, T B RO HAT D R
NI SOIROR R (aa = N TN TF: o bt P s =
(] A0 A2 DR Sy 4 22 5 I ) 52 o — A BB 1 A2
3k FE T BH B A e i AR 0 3K Bh 7 2% N iR
JE BH B ok B 2 s R Y TR EE S 70 CCRER
468 J22 B I 4 B 7 27 -, DT 350 L FH B
T = B2, R R 7E = BE 3R . R H
195 5 2H 1Y XRD &3 A1 FTIR P38 25 443 4, 1l LA
UEB STA Tk A = BE 2R IR KR T =6k
(4 J22 [ .

3.695 4 nm
1.001 4 nm

85 C
5 /RAA A 80 C
o
& 75 C
g
=
- 70 C

)

A
h N _ax

1 1 1

10 12
20/ (°)

B EARRRE TR MR XRD EE
Fig. 1 XRD patterns of samples obtained at

different temperatures
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Fig. 2 FTIR spectra of samples obtained at

different temperatures
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Fig. 3 XRD patterns of samples obtained at

different reaction times
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