BIMBEIY
201241 A J.

B W T & K % % #
Wuhan Inst. Tech. Jan. 2012

Vol.34 No.1

MEHRS 1674 —2869(2012)1 - 0010 — 04

AR PR AL B ) B A B X B Y T 4 B

%%,@"}E_E’i g

(AN LERFLIEHESR GEL TR EREEZHFTRELLRE, H KX 430074)

B BRI - BRI T 9K AL O,  BEFEHER Ce( VD) A1 Ce(I0) AW ME, 4R35+ T pH {8 B (8] R
BB R AL O, B3 W RHSCR BRI, Rl R T SRR A . 45 RRBA 0K AL O, 7E pH =3.6 3 Cr
(VD) BV BT3GR 95 % LA b, 7E pH =9. 1 ibxt Cr( 1) AW BT #IA Y 95 % LAk, 535 Lk 2 mol/L NaOH ¥R
H Cr( V) BIBEBEA] ,2 mol/L HAe #¥CA Cr( L) BYBEBLH , 78 KV A AT SE 2 P EAK AL O, PTRad
Ce( VD) 1 Cr( L) A THEE 2047, SRR IR ESREIES T8 SR LA BRI RN E.

KEWR Gk AL O, 5 B EE ; RI
FESHES X592 ERFRINAE A

0 51 §

BEARN)ZAERILR, B Cr (1)
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WFICR, T Cr(VD) WX A et A T
R, SO, B S F A N
KBS e PO 3 P BT ST AR IR T B
AL AL A Y 2R TR

ZURPBLA LA 20 48 80 AR HEA H IE
TEZERN B — R A, BN AR EK
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1.1 LIRSS

JSM - 5510LV =l ¥ 885 SEM( H A<
FHRA &4b) ;8A3100 H R MY (3£ E Beckman
Coulter A F] ) ; UV-1601 4L/ 0] WA BT ( |k
¥ UNICO A H])  A1204 H K7 (M) — 46
ZAUER( ) B E]) ;852 BUH IR & i b
(LA R A PR AT ) 5 80-1 B0 UL IE AL
(ZIEWHRET WA R AR) ; Dk (DZF -
605 &I, b s LI A8 A BRA A s Fas TH4E
(2K-82A B, RIS EANERR) ).
1.2 IR

AICL ¥ NH, - H,0 33 o ke dk = H 2
RALEE (CTMAB) 5 — 285k Bt — Jijf (DPC) ; Cr(1M)
A1 Cr(VI) FOARAERS W B FGR 3 R 43 B il
B K ¥R IR FRIE K.
1.3 BR—EEEH Sk ALO,

Bt 40 mL 0. 1 mol/L AICL, & 250 mL BEHf
H HILA 10 mL 0. 1 mol/L [f§ CTMAB, ZEf Y |3
BIEEZEHMMEK, AW HER pH H, A RE B
REARG , GRS R FRLY 10 mLL, F¥ I %
AHBRPZER , B WOE T i8R0 i, S8R

TEE R MEEE (1969 - ) 5 WAL RIUA RIS, 1. B T7 1 - 4REAR D6k A iBToE.
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IR, 55 AR A AR Al X R R A 11

g RRRAL, TR E A B3R 550 TRy
£ 3 h, R E WAL .
1.4 44K ALO, xf Cr(I) (Cr( VI) BT B

BUS pg 1 Cr(VD) , BAVINGEARH LA 20 mg 4
2K ALO, F12 mL pH =3.6 & HAc-NaAc 2% #piS¥H,
SJEBER 30 min 5, E R ABLE PELL 30 min,
KO AR F 25 ol LA, A 1.5 mL 3
mol/L #iERAI 2 mL FEE2%0CH 0.2 % i) DPC, i ER
B2, T 540 nm b FEOEEETT EIE RO PR E
Cr( VD) &3, IR Cr( VD) RN 3.

BUS pg B Ce(ID) , IMANEERR Y, IMA 20 mg
4k ALO, 12 mL pH =9. 1 ff§ NH, - H,0-NH,Cl
W, S B 30 min, EBFHEABELETE
L 30 min K BLORICHE T 50 mL BEARH, 4351
A 5 mL 6 mol/L NaOH H! SmL JR&4+%0H 30 %
1 H,0,, 8 5 £ 12 min, BHIFFHHZE 25 mL [
BET, A THB S, 6 mol/L H,S0, % %
Jofa , BMA 1.5 mL 3 mol/L HiEEFI 2 mL R4
0.2 %) DPC, ERZEZE, T 540 nm &b, 78
JCETE B E R LR Cr(ID) M &, IR
3 Cr( 1) B4R 2.

1.5 BEAEKE

TR % B 4K AL O, e AR P, 41331
SR 2 mol/L NaOH ¥k 8% 2 mol/L HAc ¥
W, B (], v A, B0 2 B, K B L
BZ 25 mL [LEET, LU P RIE 1.4 84,314
JHE Ce( V) B¢ Cr( 1) B9 [l i 3.

2 HRESMH

2.1 4R AL O, BYA L FMHFRAE

SLHED], #E pH =4,600 C 1B 3 h fifg
PR, Hafmlys, RAAR A
(SEM) 5t 7= §h $EAT AL, WA HK ALO; 7= 1
-z N 50 ~70 nm, R 34 m”/g, W1
1 fRi.
2.2 pH {EXF 0 B 2= B 0

GOREA S R —F R, R TR E
RN E N 4R B T I R A R 2
A1 42K AL O, 7 pH =3.0 ~4.0 B*FCr( VI)
W RRASCR L3R , 7€ pH =3. 6 B A 295 % , 7E pH
=5.0~10.0 mFxt Cr( M) A MR R R SRAR ST B
0 B RSE , pH (B Y5 B 4% 96, 78 pH = 9. 1 B It
MEIKF 95 % L L.

R, ZEfE K ALO, T B HEESH Cr
(VD) F1 Cr( ) B9 ¥EWRT, #6#% pH=8.0 ~9.0 )
R S, WA 4385 Cr( VD) A (1)

1 #3k AL O, B SEM
Fig.1 The SEM figure of Al, O, sample
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Fig.2 The effect of pH value on the adsorption

rate of Cr (VI) and Cr (1)

2.3 WRRAEFEXS Cr( M) (Cr( VI) B3 B 2= B 250

TR 3 AT R BRF R [E] 42 0. 5 b B, Cr( V) 70
Cr( 1) B R 2R3 5353 95 % , W FRFRCR B 4T
WA 0 RS E T3, W B 25 S i AR, Dt DR )
BURBERITE BB BS T )5 , 49 RO R T 45 M) 2 A
Ak, BN TR Ce( VD) A Cr( ) R A B
JERt , e L3R oA, SR A BRI B IR 1] 0.5 h Oy
IR, WE T PRIUEA 8215 1 I B =30 335 44 It ]
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Fig.3 The effect of time on adsorption rate of
Cr (VI) and Cr (1)
2.4 WMFIAEX Co(M).Cr( V1) BB A
R
& 4 AT 49K ALO, KBy 15 mg Y,
W R FRIRF 95 % , WM BOR BT, Wi B R
R, FLHPERE 15 mg 4K ALO, NERAESRM.
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Fig.4 The effect of adsorbent dosage on the
adsorption rate of Cr( VI) and Cr ( I )

2.5 HBAEH

2.5.1  BBLA) K Yok H &S Ap A
NaOH ¥R E AT 2 mol/L B}, %F Cr( VI) Byt ==
KH 95 % Lh b, B % A 2 mol/L NaOH
W Co (VD) BRI 24 HAe MR E R T
2 mol/L % Cr( ) MR L 95 % UL |,
TS TR 6 ] 2 mol/L HAe ¥ 2 Cr (1) ¥k
BN
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Fig.5 The effect of eluent concentration on the elution

rate of Cr ( VI) and Cr (II')

2.5.2 RMBEMHH St R, fEE IR
T ,NaOH 5§ HAc ¥ fELLIE Cr( VI) H1 Cr(IM)
YK ALO, T BV, 850 5 7% 8¢ T v iR
FEXS Cr(VI) #1 Cr( M) MR EM. 451K,
AR, Cr( V) 1 Ce( ) Y IR B3
K, MYEBIR A 90 C LA BB, Cr( VI) #1 Cr( D)
Yrul e RPERL. S5 56 o BE B AL B KIS I B ) S 1
T HATUEK.
2.6 BASRHMEENEEREH

TEWAE SRR 254, AR 400K AL O, X
Cr(VD) #1 Cr (D) WM FE 25 253 R 1.4 mg/g FA
1.8 mg/g, BARREEI A 100 £, X RWIGK AL, O,
BATERARPRMIREE NGRS, TEA ST
S, HTFIRER 538 AR &85 K BIALFE.
2.7 SRR

R I EATRAE, 4 MAE & Cr (VD)

A Ce(I) 9977 pH )5 , BEAT IR M FIVEIR 1 72,
I Ce( VD A Ce( 1) #9858 M e, 45 2R L
#1.
x1 BHBROWER
Table 1 The analysis results of the samples n =3

GG S/ % RSD/%
Cr(VI)/Ce(Il) Cr(VI)/Ce(Il) Cr(VI)/Ce(II)
5.0 0/ 5.0 pg 97 o4 1.7 1.8
2.0 pg/ 8.0 pg 94 93 22 2.1
8.0 ug/ 2.0 pg 95 94 20 2.5

M1 R0 40K AL O, Ml E R ERRE
Cr( VI) #1 Ce(T) , 3 F Cr( VD) i Ce(TM) B S
ST ERIR BN E B R ER.

2.8 IRBHEERER

HRgk ALO, B—FEitEA b, 2 pH K
FHA U A GEXT £ )8 BB 7 & AR R MHE T,
4 pH NTHEB SR A YN &BRRE T R4
R Y, SR 8GR 18 4R Ak 48 1 55 S (TEP)
8.5,

— Ay, B TR AL 3R Y R A AR A
ARIE OH L H' &5, Myl pH HR T4k
AL O, BY5FH M, 9K AL O, RT# OH & w
WA LT, BN T AT AR B SR P s 1, R I
LU T 2B IAE F7EGK AL O, FKIH i TR Kt
Uy P

Al—O+0H — Al—0

|
OH”

OH™ oH™ M"H(L)x
I +
Al—O0+M" " (L)x+1—A1l—0 +L

Hep LA M A mHE T .

47 pH T 4K ALO; B2FH S
(IEP) B, 49K AL, O, 3% 1 R W R H™ 8 1 1E
HLART , R TTD AT AR BFE I pHL (B AR (F T AR 792
AR & BRIRE T

3 & &

49k ALO, 7E pH = 3.0 ~ 4. 0 L B A XF
Cr( VD) MW B R K 5] 95 % 7247, LA 2 mol/L [#)
NaOH ¥l , 7] & EVE 4K AL O, BT R I i
Cr(VI);ALO, Z£ pH=8.0~9.0 yEHENX Cr( )
HIIR [ 2RIA 3 95 % A7, LA 2 mol/L 1) HAc i
JR), A REBLAR ALO, BRIt Cr( M) . K
WEEE 5 1.4 mg/g Cr (1) 7 1. 8 mg/g
Cr(VI) , BEEAEEIY 2 100 £5. 76 5% 0 B 4 1
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Preparation of nanometer-sized aluminum oxide and

its speciation analysis of chromium

YU De-zhong, WANG Guo-qing , Al Jun
(School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Key Laboratory for
Green Chemical Process of Ministry of Education, Wuhan 430074, China)

Abstract: Nanometer-sized aluminum oxide was prepared by Sol-Gel process and investigated the adsorption
characteristics of Cr (I ) and Cr ( VI). Paramelers affecting adsorption including, pH, adsorption time,
adsorption volume and the quantity of nano-alumina particles, were evaluated in details. Meanwhile, the elution
conditions had also been investigated. Results of experiments indicated that the adsorption rate of Cr ( VI) and
Cr (I) on ultrafine alumina particles was up to 95 % when the adsorption pH was 9.1 and 3. 6 respectively.
By employing 2 mol/L. NaOH and 2 mol/L. HAc as the eluant in boiling water bath, the Cr ( V) and Cr (1)
ions adsorbed on ulirafine alumina particles could be washed up completely. The study has high value for
chemical separation and recoveries of chromium.

Key words: nanometer-sized alumina ; Cr; separation and preconcentration; adsorption
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