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Abstract

In this thesis, vermiculite was expanded by three treatments: high temperature, microwave radia-
tion, and hydrogen peroxide. The physical phase structure and surface functional groups of the
expanded vermiculite were characterized by X-ray diffraction (XRD). Fourier infrared spectros-
copy (FTIR) and scanning electron microscopy (SEM) were used to explore the effects of different
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methods on the structure. The results showed that high temperature treatment destroyed the
crystal structure of vermiculite and microwave radiation caused the disappearance of vermicu-
lite-OH. The adsorption of Pb(II) was 25.26 mg/g, 30.81 mg/g, 31.69 mg/g and 35.64 mg/g for the
original and three samples. And the hydrogen peroxide immersion was the best.
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1. &

PLn4, BEAETE 20T LA SRR ISR S e b (0 B SR B T TS Y H as g, X E R T AR
BT B E N S AR RF502 Pb S5 &8 B 76 ARIME Rk ™ &, Ph AR &Y
R SN A, BT LU TR EK B P & AT B — TR B A4 [1]. BT H
BRI R R E DR [21 CAAE, L0 WA ot BREE 1 () B B BEVE A i 7, o ml DUR TR B 4
& AR FEIREER A LY, HER A S P B A e s Ll o R S, I KR
Pb, Cr % HE &8 & W MFA[3], EMPERE R TE#EE Bl ARIWCRI A, & — PR ORI A4 KH 4]

WA BT RN T : R AR IERLR R BRELFIEA MR, R BRI —
PR E BN E@ESTH: WKEA BAGRRIER, E@IAT I aT EGRAES], ik nTLAF
St RIZE G i P R I R IR RS AR AR 6] TEAEPIFRGE T T FEARDRL I 2 v T AR S 3k il 3 57
ARG, 53 AT R e R B DA R B A Mt B R R @ I AR SRR [7] . AEKTS G A B T T
PRE A — A2 A A U I BT (S P ) [ 7], 2 B ) L B A T V5 i 3

TEE WM FE R, A IR DTN & LR BB T KL . BRI R =
oo ] PN A3 5o T v il A 1) 2% — R R AR I R B R A, 38 S R v % R
MR AT, AR SZ AN, A N IR K 23 28 R AT AR R, Bt 2 MBI i A T o 46 i K 0
Fi[8]o MEIK AR AT NI XUE UK E B B 3G a fR R Re M, R I — RO b 2 oot 5 B e i 4
A AR SRAE T, AT R it A B P AK 12 BE[9] . Chen [10]&5RIF 9T & B AN e XU 4R /K 1 FH bk 22 i 47,
Tk 22 A UK 2 (i A J2 R 2540 52 BRBAR o XIBEBR[LL]ARAT I FE 45 Y 30%XU4EK . InFAEE 80°C.
T 60 min 2 IR KIE I IR B A FERe D, ARHEmOER 1 4 B DL R A 05 45 M 3R
N I 7 ) BV R A AR A [12] ARIEBIUA AR AR TR I I A S M R R B R VR I, AR R
FEVRIE AT 2 1 2 AL A 2 S R 2 S5 T LR [13]

RSOk BRI AR . R K = A SO I S A BT AR BRI, DASORE SR P R
BB LRI T I T . AR A A B B 4 S ¥ K AR SR — 5 BB AR B -

2. MMEHE
2.1, AR

AHFFCIEH B AR AE 2~4 mm ARG EERAUE A, . ASERI 4 =B - 5840 (8] 20 Je 4y 5 Y
WA R G B A [12] . HEBENZER D WIN K L FR. £ 2. 4% 3 NIRRT AR AN i
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Table 1. Distribution of various components (wt%) of Vrm

= 1 BEREEMES 5T (Wi%)
D%

Component SIO; MgO  ALO; Fe0; KO Na,0  TiO, CaO F BaO LOI
Lefsl 38.32 20.18 12.34 7.36 4.86 1.50 1.39 1.26 0.16 0.10 12.53
Content

Table 2. Experimental instruments
2. LIINEE

D& = ULhs) J % S
AR T L8plus AR AR
L I gy SX,-12-10 HEZR & 17 A L S BR A A
R TR JA2003N A A H R AT
e 21t YE22ABA0010161
B 50ml. 10 ml
i 50 ml
BEM 100 ml. 1000 ml
R 100 ml

BE 5ml

Table 3. Experimental pharmaceutical products
3 LWHM

24K [ H
R R Rt R AR A R A 50 g
aY/GiE- i AR TR AL AR 500 g
TR Y FRAR T RE A T 500 g
TR BT R TR 500 m
EhER B TR A Tk 500 m
1,10-3EM K BT AR A Tk 59

2.2. WHEE

22.1. HEHE

ERIENK . FREL 20.0 g #54, JAN D B4 AE 500°C ISR ANE 2 h, £ A EE R FTR AL T R
it 100 Hifi&H, Ik Hdr 44 Ve-500.

WK . FREX 20.0 g 1847, RN R D) 221 52 100% (800 W), Fiitk 10 min. AT AL
HATHEL 100 HIf, 26488, dRidh Ve-Wb.

E K. FREC 20.0 g W47, JON 80 ml IXUE/KHIRIE, BB 5ERUE £ F/KIEEE 3 UGN
HAE(B5°CYHET 24 h, HITHHLE LT 100 HiF#&H, a4 N Ve-H,0,.
2.2.2. Pb Mt

43 HIFREL 0.05 g Ve-Wb. Ve-500. Ve-H,0,, &I 50 ml, J&JE N 100 mg/l HIHHAW . £ 25 C4&HE R,
SR 3 h, #Rk% 180 min WU BRI EROCE . wE S A CK, BT 3 414755 .
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2.2.3. HSFIE

X HHERATHIE(XRD), KEAE S R RERR R, 78 X SRR M, R R S 3 S 5 b v gt
FTECRE, ATIRASRES AL SRS B S S B 14]

LT AMERE (FTIR), KRR SRy AR T IRE s LD AN 2 B B S b O SE 1R 3h - 38 4 (SEM),
REELEM TS, AT O RS IR 5 3 #r [15]

F ICP-OES M2 ¥ H Ph ML o AR A (L) T AL & 1P R B & (e) o L gen Cov Cen Vo
m AR R B WIARIREE . PR B . Cd AR AR AR . B T RE[16] .

(CO_Ce)V
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3. BERESh
3.1. XRD

FE S RE[LT]ORE 72 b v R BE SR AR B R A . A TE[18]. B - & m B R RN YR R AT S,
RUELRESPAEEZ MM . & 1 a5 Ve-H,0,. Ve-Wb 5EFEFIKEE/E. b2, Ba
TR A, 360 Ve-H,0,. Ve-Wb ISR S5 1) )2 35 R K A 0K [19]. Ve-500 #H Eb JE A B
B TKEREE, BAE, (FEESZEHZE, PR 500°C &y i A FE 2 (005 A 1) dh i 450 R AR AR 3]
IS XRD Fdl 3 b mT A s R 2 X 05 ) R A 4 A PR AR R
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Figure 1. XRD patterns of samples
B 1. =M XRD LR
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3.2. HEBEMHOHNKEFTIR)

SRR SREAT LD E , T RE R AR AR E L. B 2 BT, 3432 om AL 4R
FEWEE T B[R R -OH (4R SN 1649 om R (1) 72-OH 25 i #%2h. 1005 om™ % B )2 U i 4 ' Si-O-Si
BARAEIRBN[20]. B Ve-H,0,. Ve-500 5 JFE ARG AR b kA B B AR [21], MR IS U4 #R 4 A 78 500
cm '~1649 cm™, I XK 5 i R P RR I AK 7 2URHIE A 10 B g I O At R KRN . Ve-Wb 7E 3432 cm ™
151649 cm ™ (UEFFIE I S 2, Horb 3423 cm™~1636 cm X B2 (8] K 4 T IR 4R SR N [22] IR b
2 SHUE A 2 7-OH B AW k.

34320m'§:L 310050m'1§ —
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Figure 2. FTIR specatra of samples
E 2. RATREAREITE AR FTIR MIXER

3.3. K SEM

NEETE WSS, BEAT R B, & 3 th 230y Ve-ck. Ve-500. Ve-Wb. Ve-H,0, ]
SEM K& . =Tt it 5 AR AH LE XA 2K I 4, Jorh Ve-500 4544 HH I 1 W S BB 1% 400, 1044 1 [19],
VLR A2 B S5 MR . Ve-Wh 847 R AR MBLBA S 0L, RIEDCH . HIZIRAKS, RSREZEIFR
FAIKTT - Ve-Ho0, KA T RIS ST AR, R R SR 355, RAUT T IRERIR, 77 A2 8 ST B R JE [17]
HIBEHEWT, # i Ve-HoO, MR B HE 1% 53 AP il B [3]
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Figure 3. Scanning Electron Microscope picture of samples a Ve-ck, b VVe-500, ¢, Ve-Wb, d, Ve-H,0,
& 3. RATERRNH#FITR KRS SEM Ef&: aVe-ck, bVe-500, ¢ Ve-Wb, dVe-H,0,
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Figure 4. Influence of three samples on Pb?* adsorption

4. RATEA R BT BKAOEE RIS PO IRMIRER

3.4. Pb IRt

FIFHRE SR T PO EAT WM . B I&] 4 AT407E 180 min IFF Ve-ck. Ve-500. Ve-Wb. Ve-H,O, %I Pb
FR) P18 P B 43 790 A 25.26 mg/g. 30.81 mg/g. 31.69 mg/g. 35.64 mglg, =FPEESRTT P P8 I B
YT IERE, HEFRN: Ve-H,0, > Ve-Wb > Ve-500 > Ve-ck. 15 77 145 [ 2 i T 15 7 s th ARYER Fe?*
BT RS DU A Ry SI*, R B AME A E B AR R T, R A B S LR T R AR R A
i T R ] L5, A PR S [ 5 T BOK B &0, SR T A7 B SR I 5 T 5 BH B R AR 4% B O BE 23]
WA PR B B A B T A R T P A M R T 2 TR BE, TG4 ) mT s R PH S 7. W8 AR THIf-OH 7]
S&RE T RAERS RNAE NI E 4SRN, Ve-Wb 1J-OH Ji2%, ikt Gk 5485 1
2 G1E T REIRSS . &8 B9 Bl NI AR T 12 B3, Ve-Wb sl 2K, R4 2 RE5 4,
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JEIRIPEIE RIS LRI, AR E 2SR BT, WSS Bl Ve-Wb 3 Z 2B B
JIH5E . Ve-500 ZAI45 M2 BB, miRiRE TR LRI, ARSI, i S 2 Ph> B
Btfe 71 b FH[23] . AR iR 2 R AT SR AR ) S (R 254, 5 S0 A SR Le A B PE B AR, AT SR o5 (1 95 B
PERE. WEUKH & BHZAG 0 BNREE, WA REREESSRE, BIKYS, BiEA R, &K
FERE AR TG E et b, Ve-H,0, AU B AL K 2 futk 2 e S 1, EAARK
MR A R, Ve-H,0, % Po> M Bi B /1458, )=+ Ve-500. Ve-Wb.
4. ¥1ig

(1) mrRmnFA BRI BEEKIR I =R AR LR A K, XRD SE56 45 5 v] k1 Ve-500 H &
RS2 KA, Ve-Wb. Ve-H,0, Hi ik 45 b A kA B B 2s .

(2) FTIR SEE6 45 S nT Aol oo OB e A R M B Re 451, FZ2 il ihigf kR RIS K, Afi
B AR 2 1] KA BH 28 - 25 2o

(3) Hi SEM W] 51 =FhAZIK 77 b s s K ARk, Hoh Ve-H 0, IZIK BUR Bl J2 (R PR3
K, REAHK, HICN Ve-Wb. Ve-500,

(4) Pb W% Bt S 36 T 0 A B B 22 Ve-H,0, > Ve-Wb > Ve-500 > Ve-ck. S5z —FL 5 (15K,
AT RE A mm AR T A AR, BRI TR R E e, B TR E T EE, R Ve-Hy0,

R B e 8
Lr A, = RGN T AR 1A PO (B 68 77, 3 ALK IR A H 0 B SR £
S5
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