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The discovery of Cr:S; phase during the treatment of Cr( V) by natural pyrite
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Abstract: This paper made an experimental study of Cr( V) _bearing wastew ater treated by natural pyrite. XPS peaks of Cra, appar-
ently appeared on the pyrite surface and colloidal precipitates during and after the reaction, which can be fitted into three peaks at dif-
ferent binding energies of 574. 7~ 575.1 eV, 576.6~ 576.9 eV and 578. 2~ 578.7 eV. The relative peaks represent the phases of
CraS3, Cra03 and CrOs, respectively. The precipitate phase of CraS; was found for the first time in this experiment. The results
show that the phase of chromium_bearing sulfides can be produced in agqueous media under the conditions of room temperature and
normal ambient pressure. Taking full advantage of this chromium_bearing sulfide phase, we can utilize natural pyrite including
pyrrhotite to transfer Cr ( II)) precipitates directly into colloidal precipitates without adding base in the process of reducing Cr( VI).
The content of total chromium in the upper treated supernatant is lower than that of the National Standards of Sewage T reatment.
The heavy metals dissolved by natural pyrite itsell are very low in content so that they don t affect the effluent quality. In order to
apply and extend the new technology for one step treatment of Cr( VI)_bearing wastewater in which Cr ( V) was reduced and Cr
( 11} was precipitated simultaneously by natural pyrite and pyrrhotite, we should exploit and apply chromium_bearing precipitate
phase.

key words: natural pyrite; Cr ( V])_bearing wastewater; heavy metals; pollution control; Cr»S; phase; XPS analysis

Cr( VD) & 0 4 Jm i5 4 8 36 BE (%) 1 vh 2 1 ( Zouboulis,  Cr( VI WFFT/2 [BlBr b 3R 8E 0% 52 Y i He 3 i A0 4 57 41 T e (1
1995; Erdem, 1996; Lu et al., 2000) , {55 H] S8 8k (1) 5% JSLUR B Peterson et al., 1997; Goswamee et al., 1998) . %
A B e AR BE B BT AE N AT ORI T R AR T h B AR A AR SRR o L, A B B A 8 R B I Crs Sy B

Wis B HA: 2005 - 08 —23; f&iTHHR: 20051007
EETR: [E 5T AR T 6T 8T 5E 4 T 2001CCA02400) ; [85 [ AR FF I 6 5 B 10 H ( 49672097)
TEBB A AN 1969 — ), L, PELRET A, BRI S WE ST 10 BE R AR A 1M, E_mail: ahlu@ pku. edu. en .



540 oohaoww

Y Bunch et al., 1969) . 4% A [ L A5 4140 (1) Cr F1°S 19
RPN A1 000 T 7 v H) 3 58k I, g™ 42 B Ce Al
CryS3 A Biig b3 1) — 2R F 6 0 &5 0 & B A AL I o Cr JCiS
Cr7Ss LCrsSe CraSy Al CraSy 5 ( Jellinek, 1957) . A b6 55 7K
AT U RS AL A B AT TS BE L Bk
[ Ce( VD) B L Z4RIE( Lu et al., 2000) P, ££ 0060 Ce( V) E
B Ak Sk o TTD 19 ] B, AN DB L 30 38 v 4 % 5 bl 0 0 214
JECbRHE, WA Cr( 1) SRR 4 R DU vE 4 b, 0020 Yo 1
PEDTEY S A B Cr( TTD 5D S A A A
et . ASCERER Ce( VD BUBE ™4 b CraSy WA S 2055 R HI
A 1 R A, DL OE e N s B I Cr( OHY) 3 YO0E 4% 48 1
2, S Co( VD) HPtHE Ce( 11D fy— 2Bk Aab BE

1 S8k

FARVEEA A 2RO RS 0 L, 2B S 5= N
B TR UE BT SRy K S SRAY, IR X AT I 4 B
IN( A8l 2000) .

I FREL — 2 B AR AL I SR R, N —
pH A — 58 W — 52 AR B & Ce( V) BE K b, FHBE 7 43
FERTEHUL T 23 BUBEHE SN — s i fa) o FHRRREA IR 2D ]
A, B S e [ 4A o R R S R — e )L S L
R G AT VP O M L Ol e e e I W TR A o TR T
740 1) N s =k, B8 A 04 I Bk AR D CEE W, KM
TR B0 2 5 0 i il e . A= AR il ¥R AT A AR BT

B Cr( VD) K 2 4l K,Cr04 L E, pH A H] PHS_3C
TR RE I3 . 45 Co| Ce( VD + Ce( 1T 0 5 58 1 18 ¢ s o
3N R AR I 43 o 6 B i A A, LA T 4 i 4k
ICP_AES W5 . CraSy ST &2 th XPS % 3y fig 21 43 47
RGN, SN 41 AlKa( 1486. 6 eV) 4R, 12 kV x
10 mA, Hi % Med 75-#¥, B4 (008% 0 35 LRE S b I €L (K,
= 284.6 eV) 11 0 5% Wb A7 K2 1E, LU B far v 28008 1) 5% i), %
HI XPSpeak T1 5L ML 3 40 0 42 105 06 K9, JF i Pl AT B
ik .

2 R

2.1 B pHENRE O V) FIRRE Cr R

UG 4 s W BT R4S 180~ 200 H, FETE 8.0 g, JE K
Cr( V) #JE 50 mg/ L, PEHL 100 mL, J )i B ) %% A MR, pH=
9.30 0. 10 Fl pH= 4.09£0. 05, SZEe &5 L 1 Fros .

B AT 8 I 1) 1 FE A, Cr( V) B 4 #8007 B 1 5 P A1 .
BE 4 F T, BEdE 80 min B, Cr( VD 1) ik 4x, $E4E 100 min I,
AR T 1.5 mg/ L, 3E 3 SO00E R HEEbRHE - R 1 4k
fEF, B2 44 min I, Cr( VD) A48 1) H A 24 T i 4
LAY R Cr( VD) B A B0k B 45 1R, 3 3 358 4 1 1) 43 530 2 100

& & 924 4
F 1 BRMEFIRUE S G T A EHE#EAT E)
B Cr( V) #fR£2 Cr R
Table 1 Relationship between the stirring time and the

disposal of Cr( V]) and total chromium in the
acidic and base media

PEFEF ] Pagw LR Praow  EEBRE
pH / min /mg+L"! ! %o SmgeL~! ! %
30.0 0. 80 98. 4 2.2 95.6
60. 0 0. 90 98.2 2.3 95.4
9.30%0.10  90.0 0.35 99.3 1.6 96. 8
120. 0 0. 30 99. 4 1.3 97.4
150.0 0. 00 100. 0 1.2 97.6
20.0 1.2 97.6 2.1 95.8
40.0 0. 55 98.9 1.6 96. 8
4.09£0.05  60.0 0.3 99.4 1.0 98.0
80.0 0. 05 99.9 0.9 98.2
100.0 0. 05 99.9 0.6 98.8
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Table 2 Content of heavy metals in the upper supernatant
of Cr ( V])_bearing wastewater treated by natural pyrite

B
pH Cr( V) Cu Pb  Zn Co Ni  Cd

J52 FRE i

= Cr Fe

408 0 0.18 0.23 2.56 0.06 0.15 0.04 0.11 89.51
9.21 0 0.21 0.37 2.08 0.11 0.16 0.04 0.14 95.02
4.08 50 0.22 0.50 1.00 0.10 0.19 0.05 0.13 0.91
9.21 50 0.27 0.55 0.67 0.11 0.24 0.04 0.15 1.57
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Fig. 1

XPS spectral patterns of Crap of pyrite surface

a—f i, pH= 4. 08; b — I Jii, pH= 4. 08; e —e M GTIEY T, pH= 4. 08: d —EL i, pH= 9. 21;
e =[G, pH= 9. 21; f = ItiE s, pH= 9.21

a—in the middle of reaction, pH= 4. 08; b —after reaction, pH= 4. 08; ¢ —in the colloidal precipitation, pH= 4. 08: d —in the middle

of reacting, pH= 9.21; e—after reacting, pH= 9.21; {—in the colloidal precipitation, pH= 9.21
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Table 3 XPS spectra of Cr_bearing phases in the pyrite

#*3

surface and colloidal precipitates under different

experimental conditions
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