558 5 1 W R TR R Vol.8 No.1
2008 4 2 H The Chinese Journal of Process Engineering Feb. 2008

AR BRI B % & TR £ RE

AgArer,  FROKHR, XA

AR AR SR TR BE, Jbat 100083]

OB SRMBRINE AR R TR AT AL B, 38 5 EG 2R T A SO RBRe i R BRI AT TR AL, TS T
TBBE IS AR PR TR AVAD CrO IR L BE, JF XTI MENLEIEAT T 4R, Sea s SRR W], TREE 1 LL R i BBl
IR L () B2 T 0, 600 C A B 379.33 m*/g, MG BEMBRRIR BEThmi W s — s Wbl B INAR B FH
EAIR PR IR TR) o T i W BRI« 42 pHL L3S TT e " RO BR 22 B, S pH S iR K. IR X Cr
R P45 47 Langmuir J582. i FRRIZIE LI SAL A 6, BREERS Cro (R MBS 0 Co iy, 6T EDX fig

W S FT-IR JGil oM o, 2 MRS ek o (VR =3 B2y g A 5 o AR 6 1 P37 P

EHR: ORREDT, BRI, BRSO, ot o
FESES: X703.1 CRRFRINAD: A

LW E

HUBE . B SR AT M AR 407 2 AT A B 1 L&
Ko BB 8 KAL) CF A O i, IR
GO mys g, Nk, AR BRBOK P R )
BT ER MR UG I gz T
T, LERE SR T ik B ARk WA
WGk ek oy BRI . WA N 2 4L
MR PR ARG B Ak LR 7K P < Je ) — P 7 i, DAL RAT
BORARE  BBED AR O AR AR K
R BRAEA s )2 R,

LRI B B A R T AT R R B R R A B
Hs o TR AR S BR A
T [ R A, AR AT R (KB CR,
R LA TR EY i V=Y A ek R Y BN TTKE S SR 7/ I Sy
s ot AT A B Ay o o o RV B R, )
CAZEIT R B, LA IR 30 s B AR I B 5 pe
A

AT RN B A AR R 2 IR I .
Rt e IR, R rhonT LA R S W AR A AR R 4
Bk, AL, S S, ST, S AE
JT AR I HE N NS (eI, IR T A S
IS A A RE R D A L), 2o iR (K kil
SARET R o A, ) T B R s BRI AR Y
T B AARES, XIPRBEICTE. AR AR LU i
Fhy WRFUT BB TA] BRI A PR A I ) it
JSE . WIRIAR pH A DR FOR IR IRAR T Cr ORI 52
Wi, XS BALERREAT T H89.

gt BE3: 2007-05-30, f&[E HER: 2007-09-24

XEHS: 1009-606X(2008)01-0048-06

2.1 JE#

AR R A W R TR SR E AA AR SR A
PR JBRAL, =R 2R 55 K Si0, 37.93%, MgO 37.03%,
ALO; 1.89%, Fe,03 4.63%, CaO 1.12%, R K Sk
(8RR T 24 AT, BRI N Si0, 79.45%,
MgO 3.87%, Al,O; 1.53%, Fe,0; 0.30%, CaO 0.32%.

2.2 FERAFIREH

S E B Cr A Cr® K IR K

FREL— 5 5 Cr(NOs)3-9H,O(Z3 Hr4l), FH 7818 /K i i
B Cr W Ry 20 mg/L [

FREC—E A 110°C 4 2 h 1 K,CrO5(i 4k
gy, FHZKIEC S Cro Rl 20 mg/L VAL
2.3 EEXWMEMREZ

SX-5-12 Hy g (Ab XA AL B A PR A ),
UV-2000 430606 B2 v ( Bifg G Je M S A IR A ),
AL204 HLF 40 AT ROF (R MR B —FE R 2 AR A TR A
A]), SHA-C /K fEi R a8 (LA a7 AR ) ),
80-1 il BLOHL( T ARAEM) ), pHS-25 BRELUH(E
W T A ZE A D), ST-2000 Lt 2 1L A% I 2 A (AU Bt
% dERUTTAE X ER R 22 7)), OSFORD INCA RETEAX
(U [H 2134 7]), BIO-RAD FTS3000 {87 H- 45 #2148l
WA (GE A B s A D).

2.4 X
2.4.1 BR

PRI — & 5 IR, 015 I P 43 i) AAS ] FrO

FEBle 1 h, ARG, ETRSNAHNR SR GRS,
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FEL Cr vk 1% 2y 20 mg/L FIZK ¥ 100 mL & T 200
mL FHETEI S, A — SRR, 76K a4k
Vit LIRG— e R, ARG EOHLES O R, B R
TR 2B IE k43 e BT s e A B T
W, PO o kR,

F2 3 F=(Cy—C)/Cyx100%,

X, Co, C O CrrWIUHHR B M A F )5 < 8 (mg/L).
3 #RE5WH®R

3.1 MR ER R L REAR R W F 5 B RN

BRI 73 IAEAS R AR 1 h, BEAE WL T
PR R T /K RO HLTUZ O 25, LEERTIAR K Nl 1),
600 C I ik Fe KA 379.33 mP/g, 1M i Bl I 5 Ak LT i,
LR AR PR

TCFL I B AA 1 11 L 2 T ARK /N B 4 53 i 8 i 1
RE, DRI MIE B E Ja 4B T i v PRl LU SR T AR &2 K

EE hE AR, RRVE R B BRI R 600 °C.
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Fig.1 Effect of calcination temperature on the specific
surface area of acid leaching residue

F 1 HRBEALE WA 600 °C F BB IS AL 2 B
gy, WTLUE M, BB R IR Si0, i R b
79.45%$2 =i 2 88.42%(w).

®1 BRREBRERATERS

Table 1

The compositions of uncalcined and calcined acid leaching residue samples (%, ®)

Component SiO, AlO4 Fe O3 FeO MgO CaO Na,O K,O Loss on ignition
Uncalcined 79.45 1.53 0.30 0.26 3.87 0.32 0.44 0.68 12.70
Calcined 88.42 1.54 0.43 0.17 4.11 0.83 0.00 0.28 4.36

3.2 MRRRIRE MBI BN 5% B F R ARG

a3 PR BUBE T B A [ BEBR R I IR 0.4 g,
TIAE] 100 mL #J4h Cr ik ok 20 mg/L %, %
W pH Hy 3.55, WRBHE R 25°C, B E A 60 min,
WP as Rl 2. I PTLLE S 225d 600 C Rk iR
B Crt R BR AR 9 BT AR BRI S i R R
B HRBRE s e, X 5K 1 R
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Fig.2 Effect of calcination temperature on removal rate of Cr**

KNS, JR R B 2B T A HURAIK Sy, il
TIRIZH AL, BT LR WA, Tt s T RE
WP PERE. (IR Ry, PERIIA R, rTRESE
TR AL R4
3.3 BRIRIERMITERE

DL 5256 W B 750 4 600 °C R ABRE 1 h (e i iR iR
T B 7).

3.3.1 FRIZH FH R Cr W R CR i 5 )

75 Cr ¥R 20 mg/L WA 100 mL. #1145 pH
3.55. WRPHR S 25°C L WRFHEE] 60 min I5AE T, o
S INAN [F] Jo 2 P v v, W B 280 DL I 3.

BT, BEERRIZE R, O Lk
b, MR TR KT 4 g/L I, CF e a1
2. AE CrIREE A 20 mg/L. BRI &N 5 g/L I,
Crr' i R BRRILF) 93.4%, HHKIKEN 1.32 mg/L, ik
BT (5 KRGS HEB bR UE(GB8978-88) ) I E SR (1.5 mg/L).
FIB BN A G BN F, REMHELL 4~5 g/L
.
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Fig.3 Effect of quantity of adsorbent on removal rate of Cr’*
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Fig.4 Effect of adsorption time on removal rate of Cr**
3.3.3 R Cr' 5

# Crok A 20 mg/L. YIRS pH M 3.55.
BRI R) O 60 min, BRI FTEN 4 /L IOARIE T, B
IR Cr¥ R B S R 5, Fe W B T
Cro' 1) 2 it T iy 3 DR Ayl B T vy ml A i o 1
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Fig.5 Effect of adsorption temperature on removal rate of Cr**
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Fig.6 Effect of pH of solution on removal rate of Cr**
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Fig.7 Adsorption isotherm of acid leaching residue to Cr**

B 7 FTLAE Y, TER D Cr IR AR, B
¥) Cr'* Sl Cr IR AR AR PRI I, 4 Cr kT
B e, WP R ngets . WO AR, BT
W B IR M BAT Cr', B Cr (BB W Cr i
BTN, AR R, 2R B 2 TR B ) v A
Ja, AR CrURBERSIN, (R LT . 4
JE B FAER Y LI — % 8 T Langmuir A1 Freundlich
R, AT Rk

Langmuir 7! C/0=C./Qm1+Q./A,

Freundlich #Y:  logg=logK+n'logC.,
A, Cool Cr ERR T I PR B (mg/L), g AR
(mg/g), Qum MR B E(mg/g), A W REL Ko n
B &0 25

B B A5 264 Langmuir A1 Freundlich WY 453
BB HEAT A1, AR R B0 ok R>=0.9957 Al
R¥’=0.9735. tH RL*>R” A%, BRIEHENS Cr " 1A% I WK b
HAF G Langmuir W RIS, 402200 BARRAE, LI B
295 KA C/q=0.0962C+0.234 5.
3.4 BRIRIEXT Cr” AR M 1% BE

75 Cro¥ % 20 mg/L. AR 100 mL. #I45 pH
4.52 WRBRARILIE 25°C WP TE) 60 min (KI5 AF R, 70
TN R BRI, 5580 I PERE, 45 Rk 2 Pos.
HIR A, BREHERS Cro (R R RE DA 5S. L PRk i

BRI SR, TR Cr R LAY
B T(CrO>, Cr,O ) e i e, T e tar i HE R 1
F, BHAS T CrO M. R, & e K Al B
FHAE 2 IR R JLIR 5 CrF, PRFEATE AL BE.

%2 BBERAEM CrrEREH M

Table 2 Effect of quantity of adsorbent on removal rate of Cr®*

Quantity of adsorbent (g) Residual concentration (mg/L) Removal rate (%)

0.3 17.32 13.4
0.4 17.22 13.9
0.5 17.1 14.5

4 BRIRERM CrUH AT IE B
A7

K BB e A M X R IR B Cr RS
(B AR T A T I 5, 303 G 2 B P oG 35 B =B Ak
KX LRS- VBB Co i 5 AR AR B, U2 4 S L )
8. M 8(a)r] LA Hh, W B AT MR = 1, JC# LA Si, O,
Mg, Ca, K, A1 %4, 1 H. Si il O ity s, RTH
BIERIRE, SIRIREAE R A HT 4 B R
AT Cr R 8(b)], R T RENE A G AT 1SRG
#=2Hh, XIS Cr W, RUIRE T CEWRM T —
SEHY Cr.

LA BT Al 4, BRIZIE ST Cr' Ak 2 B 32 i
PAF JLF

(1) BT, RIFEm s, 1R
HEEE T, I Ca®', Mg> 2%, R e,
T AT L Ca, K, 1T H Mg FIT AL FT 23 2507
B A BTN, i 2.69%F1 1.98%/MNE 2.42%
N 1.71%, IXATREE B Cr'' 5 Ca, K, Mg %%
RAET B FRMER, CF ¥ BRI, Ca®' K,
Mg %5 IR P S FLBR Y HL R AT e i 5 O kAT 8
TR, HENAH.

(2) AL W B, B 8(byH A S N B Cr g, 2]
TRt R i LARE R B T — e A e %, iRk
(12 R HEA T B VE I A3 . RIS M A D 0 e B — 4R,
eRE —Fh, A FRA Si—O0—“B=@”, LK 9,
Hod 1090.94 em ™! b Ky Si—O—Si B 1) SR FR A 4 PR 5))
I, 798.78 cm™ Kbk Si—O—Si B (K0T FR A 45 3R 5 i
¢, 465.85 cm™ &bl O—Si—O SUFRES hiRzhig. X
SERE DA AT VPRI A R g L, B Si—o— “&
TEEY, Si—O— “ B AE KIS AR S S A H R
J-SIOH, B2 ik 30, iR v SR 26 1T Ak P R 3
H(-SiOH) & 1 [ W i o 1)

SiOH,". (1)

SiO ;:f SiOH
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Fig.8 EDX spectra of acid leaching residue before and after adsorbing Cr**
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Fig.9 FT-IR spectrum of acid leaching residue
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IS, R " RSV AR TV FSC 7 AR T e 2.
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(1) ATHR A FRIZVE 1) LU 2 T R BB e, B 1 i i
M, 600 CHfisf KMH 379.33 m¥/g, Mo BHBIReE
JE T i R B

(2) 1E CrikfE 20 mg/L. BT &N 5 g/L I,
ARG R FBRRE B Cr 1 LB R IE F) 93.4%, JLHK
WREN 132 mg/L, KB T (V57K 5 A HEBAx e
(GB8978-88)) M#£3K (1.5 mg/L).
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YEHI.
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Adsorption of Chromium Ion by Acid Leaching Residue of Asbestos Tailing

TAN Zhu-hong, ZHENG Shui-lin, LIU Yue

(School of Chemical and Environmental Engineering, China University of Mining and Technology, Beijing 100083, China)

Abstract: The acid leaching residue of asbestos tailing was pretreated by calcination. The uncalcined and calcined acid leaching residue
samples were characterized by BET. Then the adsorption capability of calcined acid leaching residue of asbestos tailing to Cr** was
studied. The adsorption mechanism of acid leaching residue was discussed. The results showed that the specific surface area of acid
leaching residue increased with the calcination temperature and had a maximum value of 379.33 m*/g at 600 ‘C, after which the specific
surface of acid leaching residue decreased with the calcination temperature. In some extent, the removal effect of Cr** was improved with
increasing quantity of adsorbent, adsorption time, adsorption temperature and pH value of solution. pH value was the most influential
factor. Analysis of experimental data showed that the model of isothermal adsorption accorded with Langmuir equation. Because the ¢
potential of acid leaching residue was negative in charge, the adsorption ability of acid leaching residue of asbestos tailing to Cr®" was
lower than that to Cr*". Based on the analysis of EDX and FT-IR spectra, the adsorption mechanism of acid leaching residue to Cr**
could be explained by both functions of ion exchange and surfacial coordination.

Key words: asbestos tailing; acid leaching residue; calcination; adsorption; cr o



