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Influences of Inorganic Anions on Oxidation of Phenol by CuO-H,0,
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Abstract: Phenol was selected as a model pollution substrate. The influences and mechanism of inorganic anions on its oxidation were
investigated in neutral solution at low temperature and atmospheric pressure. Results showed that phenol could be removed efficiently by CuO
and H, O, with 94.7% removal rate in 10min, which followed hydroxyl radical oxidation mechanism. Inorganic anions influenced the oxidation
with different mechanisms. Higher concentration would lead to more significant influences. HCO; accelerated the inefficient decomposing of
H,0,. The decomposing rate constants increased from 0.373 8 min~' at concentration of 0 mmol*L™" t0 0.5347 min™" at concentration of 20
mmol*L™" . The TOC removal rate constants decreased from 0.267 min~" to 0.019 4 min~' correspondingly. HPO; ™ retarded the H,O0,
decomposing and inhibited the phenol oxidation. The decomposing rate constants of H, O, and the removal rate constants of TOC decreased from
0.3738 min™", 0.267 min~' 10 0.033 8 min~", 0.033 8 min~" respectively. Cl~ was good at H, 0, decomposing and phenol removal with
simultaneously increasing the H, 0, decomposing rate constants and the TOC removal rate constants from 0.373 8 min™', 0.267 min™' to
0.6040 min~", 0.3879 min~" respectively. NO; and SO;” had few influences on H, 0, decomposing and phenol removal.
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Table 1 Kinetics of H, O, decomposing and TOC removal at different HCO;  concentrations
VS fnmol + ™! H,0, M8 )12 Tif TOC WA 5) 1% Ti kL Rloc Ri o,
0 Inw(H,0,) = -0.3738¢-0.8854 In TOC= -0.267¢ +4.761 7 0.998 6 0.9824
10 Inw(H,0,) = —0.487 8¢ -0.987 5 In TOC= -0.0333¢ +4.6075 0.9999 0.9973
20 Inw(H,0,) = -0.5347¢-1.1537 In TOC= -0.0194¢ +4.4875 0.997 2 0.993 6
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Table 2 Kinetics of H, O, decomposing and TOC removal at different C1~ concentrations

Y4 4 mmol ! H, 0y SMIREN 112 T L TOC Wi I3 15 i Rioc Ri o,

0 Inw(H,0,) = -0.373 81 -0.8854 In TOC= -0.267t +4.7617 0.998 6 0.9824
10 Inw(H,0,) = —0.473 8¢ -0.9854 In TOC= -0.3211¢+4.6347 0.991 4 0.9836
20 Inw(H,0,) = —0.604 0t — 1.038 2 In TOC= -0.3879:+4.7274 0.999 1 0.9999

2.2.3 HPO;™ [

A N 0+ 10~ 20 mmol/LI¥) Na,HPO, , 7% %
HPO;~ Xt id S Ab & i A1 TOC 25 Bk i 2 m, &5 5L i
Kl 6. 7. 00 & 6. 6 7 W1UR B — 228 g 2 J7 FE AU
St YRR

M 6. B 7 K32 3 0T 0L, HPO,™ BE B 2 411 6l
H,0, 7 f#, HPO; ™ W50 20 mmol/L H,0, 73 fift i3 %
W 0 mmol/LIFAE T 91.0%, FE ™A= 1]« OH 44
X E RN, TOC 2 BRig R 5 A P58 T 87.3%.

BEAh, HPOZ ™ BENE Y KR OH' , IR 23 B A 1A 22 0 25 1
AR OR S OW R -
*OH + HPO;” — OH™ + HPO; *

2.2.4 NO; I

1M 0+ 10~ 20 mmol/LI¥] NaNO, » % %% NO;
XA S A TOC BRI REm, 45 R 8] 8. &
9. 0 & 8 &l 9 WIEH B FH — 2 8)) )y 22 I U, 45 R
W 4.

ME 8. 9 K3 4 nf LLE H, NO; B



454 N S 30 &
04 —&— ( mmol-L! 120 —a— 0O mmol L™!
’ —e— 10 mmol-L™! —e— 10 mmol-L™!
—a— 20 mmol-L! 100 |- —aA— 20 mmol-L™!
03
o - 80 -
£ =
S o2t & 60 |
= Q
4 o
N & 40 |
0.1 |-
20
0 oL
1 | 1 1 1 | | | | 1
0 5 10 15 20 0 5 10 15 20
t/min t/min
6 HPO;~ X H,0, S AN 7 HPO;~ X TOC E£FREIFAT
Fig.6 Influences of HPOZ~ on H,0, decomposing Fig.7 Influences of HPO?~ on TOC removal
#3 TEHPOi- RET H,0, ## K TOC @ H %
Table 3 Kinetics of Hy 0, decomposing and TOC removal at different HPOZ~ concentrations
Y2 mmol L~ H,0, B S I TOC KRN 1 ¥ i Fe Rhoc Ri\ o,
0 Inw(H,0,) = -0.373 81 -0.8854 In TOC= -0.267¢ +4.7617 0.998 6 0.9824
10 Inw(H,0,) = - 0.0492¢ -0.893 3 In TOC= -0.078¢ +4.5183 0.9619 0.994 8
20 Inw(H,0,) = -0.0338¢-0.9719 In TOC= -0.0338¢+4.6719 0.967 5 0.978 4
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Table 4  Kinetics of H, O, decomposing and TOC removal at different NO;  concentrations
K BZ momol » L~ H,0, 203 )y 5 e TOC P2 )y %% 75 f Rioc Rﬁz 0,
0 Inw(H,0,) = -0.3738¢-0.8854 In TOC= -0.267t +4.7617 0.998 6 0.9824
10 Inw(H,0,) = -0.3582¢-0.976 8 In TOC= -0.291 17 +4.5194 0.9897 0.9992
20 Inw(H,0,) = —0.36731-0.9873 In TOC= -0.278 31 +4.773 0.996 4 0.9873
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Table 5 Kinetics of H, 0, decomposing and TOC removal at different SO}~ concentrations
W mmol L~ H, 0, M3 J % I T TOC 2 )% 7 R Rioc Ri\o,
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