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PRgb U™ R0 | 22 CaS, 852 J5 075 Yedm 2 R B R st s vk (pH>12), 78— E R E E X5 YLz vk
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T AT B (1), 8 A 2H 2] R 2 t 1.5:1 05:0.75:1 U£L4
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Co(VI) JEAEAE o BRI RR AR R A Cr 19 L BRACR IR A R pH FH R i 3s i, (s 2R R R IR K
o 3k TR A R R AR R AR A B sRRME, AFITF Cr(D) B DLTE, R RP CrivE
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Fig. 2 Removal effect of total Cr by different reagents
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Fig. 5 Effects of temperature on Cr(VI) removal rates
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Fis o TEIRIMEALEE, Cr(VI) LBRREIFF G LI, W CIl 0 mg' L' & 30 mgL™', Cr(V)
2B 86.60% [ THE 90.42%; ARLEIGIN CIVREE, Cr(VI) ZBRRAEMAK o Wl 5 o i 56 4 )5 1 TR
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Fig. 6 Effects of conventional ions on Cr(VI) removal rates
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) Fe* A Al T Cr(VI) /Y 25 .
PUJE Mn* 52 . Mn® 20500 00 2. 4. 6. 8. 10 mg-L™" A& AT 24577 J5 ¥ W Cr(VI) 2%
R A AR LN &L 6(d) BTz o I Cr(VI) 25 B 38 B Mo ¥ 52 49 3% g B 8 B, 34 Min® 5 vk
B OmgL '8 % 10mg L', Cr(VI) kR 86.60% Tt % 98.03%., LAl W, Mn*"A FIF Bk 24 7
XFCr(VD) 25 Br, H Mo & i lim, Cr(VD) EBRFRES A, X2l TN A Mo™ & 5 19 ie S 2, /T
¥ Cr(VD) i J52 2 Cr(D, B B34 MnO, (X (10)), A1 B S5 7 o A% v Min U A 55 7K i VR T R
VW pHPY, nE— 2R E Cr(V) 19 2Bk
3Mn** +2CrO; +2H,0 + OH™ — 3MnO, +2Cr(OH); (10)

24 ZWHRUBSTHEARBKAI Cr(V) BIEENIE

D) MORFRIE . B 7 B T 25045 5 6 R WARLE AR pH 2504 °F B A B &2 4% 05 YooK AR B g ™= )
PIYIAH LR . B XRD EIE AT LLE Y, R [A] pH 4544 F 25518 8 5 Co(V) 7= 28 B AR — 5, 3@
T U {5 R X A A 7 W R AT 2 i A BT T LATE M, B e A 5 A R O R T R )
P, XEURAE B E M Cr() & B Wi 2, RPESM T AR T Co() M XBR. & X F4otH
THEHE (XPS) W5 W) R M OC R A S22, AR 5 Gk (1) Cls 7 b BRI HE 174 A AR TE AL
HE, IO S 2% (H (284.8 eV) Z Z24E Jy far AR IE(ER R AE 16 HAb e R4 A hk. B8 B T
245 590 B¢ FH 78 K AR 90 4 pH=5.0 £ T 5 Cr(VI) BURL 7= 9 9 Cls Ols, S2p. Fe2p. Cr2p Y XPS i
K. Cr2p it (& 8(c)) 7E 577.16 eV AbFF7E — D Rsm e, X5 Co b &Y 4s & Be 7 B A AT P, %
B K Cr(VI) B B D38 JE % Cr(Ml), 7F 578.5 eV AL 1IE S Cr— %, TESE T MR Cr(VI) 1 72 19 B 42
KA MR Cr(M) . Cr(VI) [0 AL, 5 3 R0 3 R 2 BR K o Cr(VD) 1Y 3 ZEHL .
710.30~713.60 eV XJ i i) Fe( 1) 1§ %24 FeS, WLELEUA H 1Y Fe() gk~ B 5K (K 8(d)), #
P A BB AR I, LRI EME AR R LT, X S2p 15114 S2p1/2 1 S2p3/2 H Jig 4 24 %1
HEHEATIIA 8 (& 8(e)), KIS TUE BYb2A4l il £ B &S0, . X /& i FeSO, I ff ir i, /b & L
& S5 Cr(VI) W =4z, i SO5 A Y B i T 7€ FeS EALAER T, #43 S(IT) 9 S Ak By 45 109,
Ols J 7F 531.0~531.8 eV 84 i iy 1 (1B 8(H) X 1 T Cr(OH), S 2k i & A ALY, X 4F Cr(1) A9 & 2
HERERTMEM, W Ols s f AL S KT HALA 4, X ] e i T BK = M 7E 2 S T fE b 4
U

NBEEHH, T LRSI E R, BT 26085 R IR 8K 2Bk Cr(VI) BT REFLEE, AS[H)
T 2340 500 6 Cr(VI B S b B 5] 9 i o Ak 45 X 85 15 ek AR I8 &2 E 248 Cr(VT) ik iR
A1 Cr(M) [ 2 2 A3 #2B4 Z a0 45 9 S22 Cr(V) i8I Ry Cr(T); 38 S5 =9 Cr() 5 3 W i
OH 45 &A= i Cr(OH), TILYE - B R K X 55 15 Yok R B 2 i 12 5 2 AL B 25 0L, o0 ik R AR
FE 2 A Fe(I b cr(VM), A F#A LN

Fe(Ill); Fe(lll) /K fi# A= B %) Fe(OH), 5 Cr(Ill) %4 e N
B AU R E R R S R A SR TivE W

i 1Y U B A Cr(VI) 2= W2 B 3] Fe(OH), 3% i LA 4% pH=9
BT R L e
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Table 2 Removal effect of Cr(VI) at different combined chemical dosages
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PN n(CaS,): n(FeSO,): n(Cr(VI) Cr(VI)/ (mg'L™") Cr(VDEBEE/%  %ikpH
CaS, FeSO,
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Removing hexavalent chromium from industrial wastewater by combined use
of calcium polysulfide and ferrous sulfate
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Abstract Reduction and stabilization remediation is a type of main technology in the field of heavy metal
pollution remediation. Heavy metal removal rate and environmental disturbance are the important indicators to
evaluate remediation effect. In this study, potassium dichromate solution with different pH was used to simulate
Cr(VI) polluted water body, and the reduction stability of heavy metal Cr(VI) in water body was investigated by
calcium polysulfide, ferrous sulfate and their combination, respectively, as well as the effects of environmental
factors on the combination and Cr(VI) removal mechanisms by these chemicals. The results show that when the
dosage ratio.of calcium polysulfide and ferrous sulfate was 1:2, the removal effect of Cr(VI) and total Cr by
these two chemicals combination was better than that by single chemical, then more stable reduction products
and lower environmental disturbance occurred. When calcium polysulfide and ferrous sulfate were used alone to
remove Cr( V) in polluted water body, low pH value, relatively high temperature and the addition of HCO;.CI",
Mn*" were conducive to Cr(VI) removal by these chemicals combination, while Fe** had an inhibitory effect at
low content and a promotion effect at high content. The component analysis of reaction product shows that
calcium polysulfide reacted with ferrous sulfate to form FeS with catalytic effect, which could improve the
repair effect. The results can provide theoretical basis for the control and restoration of Cr(VI) polluted water
body afterwards.

Keywords calcium polysulfide; ferrous sulfate; hexavalent chromium; removal effect; repair mechanism
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