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Table 1 Results of principal component analysis of sludge samples %
ALO, Cr,0, Fe,O, CaO Sio, SO, et N
64.03 0.60 0.21 2.60 3.03 16.47 12.07 99.01
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Fig. 1 XRD patterns of chromium aluminum sludge Fig.2 FT-IR spectra of chromium aluminum sludge
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e BE o IR R R A R S R R, G5 RN 3(a) BT . H AT, R G TR Rk R 1) 4
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Fig. 3 Effects of sodium hypochlorite concentration and reaction time on chromium leaching rate
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Fig. 5 Effect of dispergator on chromium removal rate from residue under different conditions
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SOy H T HIKALE /N T Croy, AT TR AR AR 4544 rh 22 46t CrOy—,  [Rl IR R SOF A8 4t 1 CrO;, i iR
Y HUZ AW, AR &5 A Z, iR A R, 5 U0ER, Uk BB R & mT 3 i
UETE Cr(VD) TR 28 o iR I B (] 2 52 M) B 2 M 0T 008 s Ao e )RR . TRV LE R 107 BRRR AN MR Ry
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SR AN &l 5(c) Bras o HH B 5(c) RT3 0 ik e bt 1] 5 i B v 8k, AT S R 32 H B IR AL(OHD), AR 45
F, T INER S RO . B EEIEw . RIEEB . MRACRE R B ER R, RSl 7E
SKNBNIE S . Bk, BRAERIMEI A WL 1:7, BRERENIKEE 0.07 mol- L', JREE 70 C, fi#
B3 UK, HFUR 45 min, ff I BRASK 58.00%, UEIE S 0.80 mgg . ZE LTI, K- I T A R
EERuEE Y Cr(V), BREER N 63.64%.

X B 8 T JE 0 95 U8 #E 4T FT-IR 3% &l 43 IR~
Br, ZERE 6 frn. 78R 5 A A5 g
B FT-IR 4k, 3455 cm™ 11 643 cm™ 4k

% A UG g T B AK L 2 088, 1076, 550 cm’ L

A U g AT—OVHE 9 3 T 245 g o 3 5 e

BRAME, JEEASTE 981 ecm™ AbH P Cr—OH

FRIEUE, KA PR, Ui E L XS 9
IEHYEPRE B S5 W RE B T e R e
WEARFEVEMR IR AT, T BUR IR B £ . S

P VSR U AL, 0 25 o I e e
VeI L AE 3 455 em ' AR ) R B 2K e 22 DAy Fig. 6 FT-IR spectra of sludge before and after chrome
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i TR 0 145 e e AR B 2 1% Cr(VD) F AT H ok, DT 4 = V5 TR A BR A AR, BRIk, J5 e vh (I £33 4R
A - it TS 16 5 v b BRI BE AR T8 B0 S
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Zi)‘%ﬂﬁ%\mi% Cr(1D), Bf%if%iji&?jjj%; BRI =Rk 4.11 338.86 —
B {E R %Ej‘j‘ O.SOpﬂmg’i ' % i E;@j AAERIRE KA 2.20 338.82 46.47
KAy 1.08%, I AR AFRAM, 75 K- R IEE A6 0.80 335.20 80.54
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2.4 F|ILFEH Cr(VI) Bk 438

AL - R AL B R AR AL M T U8, 7R 4 B Cr(T) o B 2 77 A & (V) K, B K
pH Z°H 8.70, HALFEAY, &S5l ks, mR Q) fTH, KT Cr(V) PLCro; & I8
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JR 7K TR RS R B R 230.00 me L', i 5% B9 RE SRR UE T R K pH M, BEImA 178 gL

HIEALET, o PEDITE, PSR 2 13.59 mg L', IR R4 2.20 kgt &b B IS A K 7K
AR [l A AL AR A, BV K R B B K, BRI T2 F K & 5 R K HE i .

CrO2 +Ba® & BaCrO, | )

BaCrO, + SO} < CrO; +BaSO, | 3)

25 ITEZHAERA

R Y M AL E AR BRI IS e, R B IR T AR B A S PR A . B, X
15 8 Y S8 Ak 7K VB - i 2t B AN Cr(VD) R K il b BE G R UEAT T30 A AR B, 25 SR 36 3 iR .
My 26 3 A0, A AL I A VA AL B T 25 M B AR O 159.05 oG-, Hirp RZE AR B R E RN,
SBRARY 76.01%., H T, AR HL XA K K )
W R bR AE, HWL7 5 B8 9 4b & 2% F A 1000
JG AR T AR T RG R T A H, A

®3 LZRAEHRAEKE

Table 3 Cost estimation for the treatment process
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Abstract In this study, chromium aluminum sludge produced by an aluminum profile factory in Guangdong
was taken as the research object, and the combined method of sodium hypochlorite oxidation and sodium sulfate
peptization was used to separate the Cr(Ill) from the sludge without affecting the aluminum content of the
sludge. The result showed that Cr(Ill) oxidation and Cr(VI) leaching occurred after sodium hypochlorite
treatment, and the leaching rate of chromium was 46.47% under the optimum conditions. Secondly, the residual
soluble Cr(VI) was removed by washing the filter residue once, then the acid soluble Cr(VI) adsorbed on the
filter residue was removed by sodium sulfate dispergator. Under the optimum conditions, the removal rate of
chromium by water washing-dispergator reached 63.64%. After above combined treatment, the remaining
chromium content of sludge was 0.80 mg-g ', the total chromium removal rate was 80.50%, and the aluminum
loss rate was only 1.08%. The oxidized Cr(VI) wastewater can be reused in the process after barium chloride
treatment. The cost of treating chromium aluminum sludge by combined method was lower than that of HW17
hazardous waste disposal.

Keywords chromium aluminum sludge; sodium hypochlorite; chromium; dispergator
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