324 e BZ = Y = Vol. 32, No. 8
2013 4F 8 A ENVIRONMENTAL CHEMISTRY August 2013

DOI:10.7524/j. issn. 0254-6108. 2013. 08. 023

HMEREARMKkPEERE FRFERINE"

AH%FE BAZ'T ZARF ROW Fixr % &

(1. MRS Rl 5 TR AR B 15 il W i A P M B R SE U0 2, IR, 411105 2. JREEAMR A LRAR, /RTE, 067000)

M E DM AU R A R A T BB A SN 7 92 B 4 2388 Il R REESE T WV
AT R 7K b 5 B T R, T 4545 XRD FT-IR J AT 5 SRR 1 W BT AIL B, 25 SR 3 W, P 1 9 A % o
<52 FH B 1 BT SBCRAIL T BT B 1 s W06 pHL X i P 100 A W R o5 JR 8 1 8 52 M A (S e T R ek 10 41 3
TP FEL A 25, T L5 e 1 PR K iR BB 0 AT O 5 A W B 2o e i, W T 00 A 10 0 R 8 ) T8 A A A T
AR R RFAIL B R Ay 1 S RS 5 A .

KR BEVERREA, W, EeRE T, Rk, LA

BB PR HAT TR 35 AME AT R AR TE B W P i s R X A AR A A B
AR | PR b o 4 A R K I T B2 B ] P A1 2 3 11 0 DG T E T, R A R R
IKAL BT IEAT AL 2 DURETE (B 30k (B I 10 CRARIE BB T OB I T R SR TE R B ik
S bR L AR AR A F58 A 2P S5 T 4 e L

VI A7 S — RN LT AR Ak DR IR ER 25 0, el ik SR T A RBE S0 TR AL LR IR 5 A (LA Ay
KRR, ELOT AR AR, SR, i TR AR A0 A B s A WK 1, WK R B R, 8 i P
2100 R AL A AR DR T B AL (EL R A B SN By AR A PR

ASCUA A IO UHE X A S5 1 8 (Fe, O, ) , 45 BRI A7, 82 B B — SNk 3 52 BAXS
BN B A G U R ) i v R IR ST N i R R R D E R DN E /[

1 FES 5k

1.1 FEMR A

TR LA SRR R TR LA B 2 R R BR S R A A 52 20% 5 K WG (50 mT) ;
FeSO,7H,0 FeCly6H,0 K H AWK #4245 AR5 Ry o Hrati. =203 pH 31 (PHS-3C) |, fHE K
VAR, HE B IR HE AR (J)-1) A S84 R o OB FE T (AA-6300C, H A HEA R ) X SFF2AT
F(D/max-2500VK/PC, H ASHE2:) [l HL£1 4R 563542 (NICOLET380 , %% BRUKERAXS /A H] ).
1.2 WEYEMRIRA

Fe’* 5 Fe’ MR Z LN 1.75/1 , FREL FeCl6H,0 Fil FeSO,7H, 0 Bt il s 2 E0. 7 mol - L™
(DA 100 mL; FREX 10 ¢ VA RS (80 H ) MIABLAF MBI ,60 C/KIE FHEFEIEZ I AR
IKERW pH (E R 9.0 Z247 AR EE 1 h,60 C FBRIE 1 h, TS UTIE Y 4 Ve 2 LIH WO itk w5y
BT 60 CTEE , i 80 H i , A4 M4 # R (MMS).
1.3 SEEJTk

SrHILL Cu?* (Pb** (Cd** Fl Cr( V) BB K BSR4 VMR IR e BE 2 50 mg - L1 ML
AN A 2 o L' AR IR AR pH (H 1.2 .3 4.5 .6, THIRARS W FH 120 min 5 04505, B 15 W

2012 4F 10 A 19 HUKH. .

# JK A TS Yedis il 5 VA BEARHE H R £ 01 (20102X07212-008 ) 5 i1 R 44 Bl BT RHE TH R & 25350 H (2011SK2016 ) 5 i1 5 44 = 4 BB
B0 H (111K070) ¥ B).

s % WIRBK RN, Tel:13638424398 ; E-mail ; daiyouzhi202@ 163. com



8 1 ARERIEAE  REVEIER AT B K b E R S T R e LB 1567

Cu* \Ph>* (Cd>* F Cr( VD) PR B, R 4 52 S i I V85 YR 8 7 1 R B 3] %) B W B i g
g=Vx(C -C)/m

i, g WA B (mg-g ™),V RIEBUAFR (L) , C, .C AW A JS (4 85 F YR BE (mg - g™ ), m Sy B350
H(g).

K X ST S F N PV 6 A R R B e B RIS A AR A 5 0 L LD AR R AR R M VI
A1 R Y B 4 e S WS B R AT AR Ak

Az 0 R 2R [ 43 B SR 50 mT B K Gk s Cu®  Ph2*  Cd> " Yk BE (R 52 SR FH A S8 0 i 1
WA BT, Cr (V) Ve B2 A 5 SR FH — 2 i — 43 66 BE 1 (UV 1100)

2 R 5

2.1 RZEWILG pH W REPE A W 4R B s e

TRZ WG pH X RGP T 16 A7 W B 4 R B - RS2 An 181 1 B, E D 1 AT R R T A % 4 S
FHES T Cu** (Pb*" [ Cd®* By MR AE pH (B R 3 I W B 6 3k fie KA, S5 KOG B 3 43 031 o 18. 34 24,21,
16. 1 mg-g~" ,pH >3 HaTFa5E , pH <3 W, Bl pH {ELAFRAE T R AR P, X B FiEwh H 5E4JEH
B e B R B e SRR 25 A T, BRI 6L A Rk v A 0 40 B T BB O A AR 5 4 R A B
B , 2 B3R L 2R TR s/ ) | S0M R B St/ PRI, pHL ARRAEK , TR S /).y TR 1 3 mT R B, R v A
X T 4 I S F AW B 2 pH AOSE IR AR, ELIR)— pH XS [R] 25 42 J BH S 7 A S I R B AN ). X &t
HELBHET M ERR T 5 RA K YRR SRS F .M + H,0-MOH" + H* A48 B+
Eb S IR 2 B RS 4 PH B T A K R BE T S5 7K 0 pK BLIE ARG, pK /DN, K BE
5 E AR BT Cu™ (Ph™ T (Cd** KA BORAIMK IR R pK,, < pKe, < pK, , TIERE R ¢y, >
Geu > Gea

FEARSZIR Tl A9 pH (IS (1—6) , AT A XF Cr( VD) AW B B ARG, BRI 46 pH (E AR 1L
AR, 7E pH (B 2 IR R 2k BB KA 50 mg - g " X5 R T U0 A 3 T A K A O AT AT Cr (VD)
TES I IAELE TR A 0 78 pH < 2.0 B, Cr( V) FE W T I AEAEIR S L) Cr, 057 difli#, pH =3. 0—
4.0,L) HCrO; ' Fl Cr,03~ MAIEALILLE, pH =5.0—6. 0, F L, HCrO, Hl CrO2~ BIFESAELE , i T
MR Cr,0;7 FFIC( VD) e CrO;™ L —f5 " SOt i3 Cr( VI) 78 pH (B4 2. 0 B 14 R B
IRFNERAA.

MR A X B A B HE F(Co® " Ph** [ Cd") B KRB R K TR 7 (Cr (V) ), H3Z pH
S R PG KT B B8, R T RE PR TR A BRI S 0 — i A K A B T far, A R oK
ISHF%%E@%&WWK%FU?@%%%E@]KW

24
2
20
18
16
14

!

—a— Cu**

T T T T T 17 T T T T T

o 12
R —e— pPb**
= 8 +Cd2+
6 —v¥— Cr(VI)
4
2
0
5 | ! | ! | ! | ! | ! | |
1 2 3 4 5 6
pH

B 1 WIUG pH OGS RE P 16 R A o5 SR 8 ) R
Fig.1 Effect of initial pH on heavy metal adsorption by MMS
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Fig.2 XRD spectra of MMS before and Fig.3 [FT-IR spectra of MMS before and
after heavy metal adsorption after heavy metal adsorption
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Fig.4 pH of the adsorption system before and after heavy metal adsorption
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Adsorption characteristic and mechanism of heavy metals
onto magnetically modified sepiolite

YU Tieping' DAI Youzhi'” WANG Weiping' JIA Mingchang’ LI Fenfang' GONG Min'
(1. Department of Environmental Science and Engineering,Key Laboratory of Heavy Metal Pollution Control, Xiangtan University,

Xiangtan, 411105, China; 2. Chengde Petroleum College ,Chengde, 067000, China)

ABSTRACT

In this paper, magnetically modified sepiolite ( MMS) was prepared by chemical coprecipitation,
separated and recovered from the solution by setting up an additional magnetic field. By the combination of
XRD and FT-IR, the adsorption characteristic and mechanism of heavy metals onto MMS was investigated. The
results indicated that MMS adsorbed more heavy metal cations than anions. The influence of the initial pH on
the adsorption depends not only on the surface charge of MMS, but also on the hydrolysis abilities of the metal
ions. During the process of the adsorption, phase structure of MMS had no significant changes, and the
mechanism of adsorption was manifested as ion exchanges and complexing adsorption.

Keywords : magnetic sepiolite, adsorption, heavy metal ion, characteristic, mechanism.



