2 1 irerRIPSHME No.2

2016 4 4 H CONSERVATION AND UTILIZATION OF MINERAL RESOURCES Apr. 2016

R/ REEMTETERREASEEEAL

BREE, Rik, WRZE, EXiE, TR, $HY
(ITERZE WAL T ¥, I & BT 530004)

i B RA¥THERMELIZMGE/ RERML(VS)#THEASE. FETHRKE SRR AL
1B B SRR R 3B T TR, R T RBHSHEEA L SHERE L EE S
TREFEANBR. SREV EHRBEEN 6% HRAE MK LR 30% HMBE I BLRER
40 °C . BALmt[E] 24 h MM T, P TEHERE (H) 152 96. SH ™ mmol - kg ™", Wi AT i B 5.3 (Ra ) F0SOHF B
B&(Rr) 53514 90.7% F165.2% . XRD SM¥7R 9 S L BIE LIS , K 1 /2 1] B K, 2% R 9 3 Bk, FL 18 BBk
o HRARHEMEEALHBEALHEEN 60% LI TH,IBAH 1+ H>120H" mmol - kg™' \Ra>95% ,
Rr>80% , ST &5 ¥ F 418 & 68 F AT FEAR b B L M A Rl A

XA G RER LT R EER L

PESHES TDISS LHIFRIREE:B XEHS :1001 - 0076(2016)02 - 0048 - 06

DOI:10. 13779/j. cnki. issn1001 —0076. 2016. 02. 010

Preparation of Activated Clay by Semidry Method using Mixed - layer Illite/Smectite Clay

CHEN Lingyu, WU Lian, HUANG Kelei, TONG Zhangfa, LIN Zijun, WEI Tengyou
(School of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004, Guangxi, China)

Abstract; In order to fully utilize illite/smectite interstratified clay (1/S) resources, and reduce
production cost and energy consumption, the semidry method for hydrochloric acid activation of 1/S
has been developed. The effects of hydrochloric acid concentration, hydrochloric acid amount, and
curing temperature on modification process were studied. The optimization of modification process
was completed. Furthermore, the performance of mixture of prepared activated clay and purchased
bentonite base activated clay were also investigated. The process conditions were shown as follows:
hydrochloric acid concentration of 6% , hydrochloric acid amount of 30% , curing temperature of 40
°C, curing time of 24 h and hydrochloric acid spray charging into the clay. The results showed that
the activity (H), decolorization ratios of asphalt — lamp kerosene solution (Ra) and rapeseed oil
(Rr) of prepared activated clay were 96. SH* mmol + kg™', 90.7% and 65.2% , respectively. X —
ray diffraction (XRD) images showed that the layer spacing of clay increased, indicating that the im-
purities were removed and the porous channels were dredged. When the amount of prepared activated
clay<60% accounted for the total amount of the mixed activated clay, the quality of the mixed acti-
vated clay was very good, of which H > 120H* mmol - kg™', Ra >95% and Rr >80%. It also

found out that using the mixed activated clay could reduce the oil and fat refining cost.

« WFE HHF:2016 -02 -26
BEE&WE HRBAR¥ESWH (21576055 )
EEE N R EN91 -) , &, MEHRAE, FENELVES R SN AR
BIREER FBES, B $Z , Email; weity@ gxu. edu. cn,



w2l

B E, % AR/ FRER LR THRERE AR &R TR L -49 -

Key words: mixed —layer illite/smectite clay; semidry method ; hydrochloric acid activation; acti-

vated clay

B/ FREM T (UVS) B—FM XA LT Y,
REBAMEBATER T RERAZLNTETYE
N, EAERRNE R REWER S, B TSR R
KRZRERET 6. Bal, BRI /S i
PR FE A 7E R A P2 4 it
TF & B 0 T RL FABF 58 Bk = . Buchwald %7
RARRBEREELABIELR UVS FBbERA
oy, 3 H AR S AR R T T HE SR
Ho il B 2 2RI KRS L Y R B R e A
MR EH &SRR A YR KE, Wang
20 IS HEATR ML S S 18 SR E BT MR R
W - KB IR YRR SR LK E AR AE
W SRR, 4 R BB YA BEE N
/S Re A SR R AR R AR T P R % P
FYRHRIHERE . Mnasti &1 R FIEALE EALEE
RIRAYINT /S SRS, 5t il & i B R A
PR APRLEEAT T R B ERT T, ERE) 7
FEESHNER TR VS 9, LR MRE
KBRS S, S ETEANSRNENR, b
BIBLRIF T XF I/S Mkeskik A & M aE . A
AL FRER T MARRAE N I
AT AT A R R 0 7 T B RO SR AR A

s mEtE e+ g+ 2 TR LR 52
Hy—Fp BRI £ 7= 5, ok FEA TR
Y, VS 5t BARC A RSH, R
HRBARIR K IR A KESLIE A, ERE R
K, BFRREOGARS A8, 0T LR R
HEMES, F5%EE T HREL IR S HE
2T FEE I T =k, BET AR
REX FEXBREREK, B TRIERS; T
TEHRARBERARES, =R ERE B M2
THTZREE, REEFE/N, K, =R RER
. ATHBIFEFMA VS %K, #eH~ 5%
A, XS /S Bkl KR BEAEFR
SRR HERE, UK RHE, TIRREREE K. I, 48
HTETERRRECTEHE VS ZREHAHL (/S
-EHAL) HEELSTERE L EEEA L
(B-1EtEA 1) IRA 6 AR, LR B RS 1
A, R VS HERENEAFIHEAERES.

1 A%

1.1 A FER R
B RN R/ RIBEER LT, e AR
BAT WA RAR R4, AL AT WA
Flang 1. &2 fim. B-EMHAL BEmFLH
ARIMEAR], FERERbR G HEE (H) X 150H7
mmol - kg™' i H AT B .3 (Ra) Hy 100% , 3EHF
LA (Rr) R 98% ; AFHEM, 1iE, WOLE N
1.15;2 S 10 S@EFAMBE, FEA ARG
ARAFEA T AF R SEUM . CBRH 7N

[N S b g T2
F1 VST YHLEARN /%
B4 S0, ALO, Fe,0, CaO Mg0 K,O
&8 60.36 22.47 3.630.27 1.72  3.10
R4 Na,0 Ti0, SO, P,0, MnO BaO
8% 024 071 0.06 007 0.04 0.05

&2 /SHu WA /%
Boy  FA FHA BRA RO AK
a8 19 29 10 9 30

WIS ARl 7 2 785 (SEM) , JSM -
5610LV #I, HA M F A r; B4 M FEBME
(TEM) ,HT7700 %4, H A< H 3728 & ; 40 aT W4k
BT, TU - 1900 #Y, Jb 503 4738 AR A IR TR A
l; X ST 5T (XRD) , Smartlab & | H A F 22 /%
H); B2 THR 4, VOS - 30A B MEERILIN S 4 ( b
) AR B AERS X T 1855,101AS -3 &I, |
M LIS A BRA AL E A 0L, KD HAE
DA PR 7] 5 S R AR R AR ) B 4 2% , DF
- 101B & Al g KM 3R TRHABRA o

1.2 I/S R& &R FERDH
FAEH T BB AE ST BB
IS R MG H AT AR

1.3 FTEZEIREALTZ

¥ VS R met R T, R BT BBt 200 H i, #K
BL 100 g & #rF 250 mL BEbfrp, K —E B H M ER IR
ZAGTHMEBG R, DR BB S
eI E , MARRA P E—ERE T B
24 h, 78 120 C R T E2EE, K5 BEMED
200 Hfi, BIER /S - A L™, RABNER












%2

HRE, S B/FREERN L TREREARNEEEE L -53-

[8] Wang Y, Wang W, Wang A. Efficient adsorption of meth-
ylene blue on an alginate — based nanocomposite hydrogel
enhanced by organo — illite/smectite clay [ J]. Chemical
Engineering Journal, 2013,228.132 -139.

[9] Mnasri S, Hamdi N, Frini — Srasra N, et al. Acid - base
properties of pillared interlayered clays with single and
mixed Zr — Al oxide pillars prepared from Tunisian - inter-
stratified illite — smectite[ J]. Arabian Journal of Chemis-
try,2014,50:4 -7.

[10] %, =&, TAL, % F/REBKLTEARN
BRI FHE RN C]//2015 FREALTZE2F 2
WX L EAT¥4,2015.

(11] SEEK, FE4 BER, % fRTRE &R EEE
HEHEWTZHR ] AIF Y 5mI,2009(6) 8
-10.

(12] Bk, B, IR, % IMERERF &E®HA L
TZHRI] TP 5mT,2009(12) .19 -21.

(13] EBesl, FHk4h LR, % EH A LM FstE R
YERVLEB (J]. IR REF%®: A RBHEAR, 2010,
35(3) ;410 -414.

[14] Novakovic T, Rozi¢ L, Petrovic S, et al. Synthesis and

characterization of acid - activated Serbian smectite clays
obtained by statistically designed experiments[ J]. Chemi-
cal Engineering Journal, 2008,137(2) :436 —442.

(15] =B& . BY, ¥R, % CEERE L H &5 %0 L6
FLJ]. BEMRELE R ,2014(2) :48.

(161 RAL, T3, B/ ME, % FHEA L M B
#xt e R 2 J]. LI %¥H,2009,60(5)
1174 - 1180.

(17] 5,200, THE, % BEERRE X [BMIM] CI
BRI BB (J]. f T#41%,2007,58(6) : 1489 -
1493.

(18] Xt {E5R, TR E. I RHE L RAREEA L H
£WE[]). M@K ,2012,31(1) ;179 - 182.

[19] BER¥% LK. BHEAL THERETZ&MHRT].
£ ED,2005,28 (1) :33 -34.

(20] &M, 200, Bl kTR ERBEED L5
TERBRI] KEETIRFEEIR,2004,26(4) :37 -
39.

[21] EEH, &KE. L RT A YRR RS 2T
FEFMIM]. Jom Bl RAL, 2004,

DU S St SRR TR I SR IS TS SHE S SN S S SO SIS SR SR S ST SR S SHI SUE SRS SN SHE oIR STE SUE SR TR St b B b 2B S o

(#5538 )

(3) X IR R B — 4% IR B — R BE R A &
SR T AR KR S R AT R, SRR, IR
RhE R R — R Py B R IR
EHRB LG E, BARE T HHEY Cr,0; G
45.97% | [E|W K 81. 83% HIBAF LRI 16T . RIS
RAUH 1 B AR TR

BEMK:
(1] XUFE. EVEER P PE RS MR BOR ()] E LR,
2006(7) ,47 -50.

(2] 4. k0 AR EREES (L) [J]. £RY
111,1980(4) :63 - 67.

(3] FkCHE. B4k %0 Ft ()] HSN2/RT &, 1982
(12):53 -55.

(4] Raiph H. Nafziger. {& (L 840 IZEA[J]. BT, 1%. 5"
LG FIR,1983(3) .25 -38.

(5] C. H. FIEH/R, XL ke 8 TZ8# ()] 977
BRI 5F)F,1985(4) :52.

(6] VFfEHA. ik Ry BB 10iE BB R S A E 1k ™ & Y
BEEBRI]. ¥R S, 1995(1) :50 - 52.



