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Decreased phenol degradation by hematite under
UV irradiation on HMT-silica surface

GUO Huiying WEI Chenhui LI Hao LIAO Shaohua ZHANG Di PAN Bo™™

(Key Laboratory of Environmental Soil Science, Faculty of Environmental Science and Engineering,

Kunming University of Science and Technology, Kunming, 650500, China)

Abstract; In this study, the effects of hematite on phenol degradation on HMT-silica surface were
investigated under UV irradiation. The results showed that, under UV irradiation, phenol degradation
was reduced because of the coating of hematite on silica surface. After UV irradiation for 50 h, the
degradation rate of phenol adsorbed on silica particles (particle concentration 0.75+0.17 pg-mg™")
was 69.3% , while phenol degradation on HMT-silica was 17.7%. In addition, similar phenomena
were observed when the phenol concentration or the ratio of hematite on the silica surface was
changed. The impact of phenol evaporation and the light absorbance of solid particle were thus
excluded. Environmentally persistent free radicals were observed on HMT-silica, which may hinder
phenol degradation.

Keywords: phenol, hematite, UV irradiation, degradation rate, environmentally persistent free

radicals.
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Fig.1 XRD pattern of HMT-Silica, pure silica and pure HMT

2.2 WERHEAN [R)RURLR T 1) A 7R 52 MG IR AR i

HE AN R 0] ffy e JBE 14 % 153 8 90 0 i) 70 48 1 4 e JG A0 S k- JE JOURRE L=, 45 81 [T AR R 2 D 0.75 +
0.17 pg-mg ™' (Silica) ,0.70 0. 13 pg + mg™' ( HMT-Silica) 1 1.19 £ 0.37 pg - mg™' ( Silica) , 1. 09 =
0.21 pg-mg ™' (HMT-Silica) {4 B ASS0R . FH 58 SN G B ASSORL HE 476 R an1& 2 o | 76 28411 BET W
PRI b R0 A A Bt A, LB DI IR 1) B0, A 1 ) I e 25 i 22 1 A G D DR 2 2 i ] 7 56 b
JERRGT T RBIMOBCER ML, BB R AR R

80 - A4lifkfk Silica(0.75+0.17 pg-mg™") 70 A 4ifEf Silica(1.19£0.37 pg-mg™)
70L w4 Ek-TE B HMT-Silica(0.70+0.13 ug:mg 'x ok " SRRk HMT-Silica(1.09+021 ug-mg™)
s 60 ©
5 = S S0 :
£ S0t g .
5 4ot e
<€ 30t . 5301 =
2 20 220
5 20 a " = = 8 a =
10F & - = 10 a « L}
- Il L 1 1 1 ] - f 7 1 1 1 |
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time/h Time/h

B2 Sl G AR I UL 1 251 1
Fig.2 Degradation rate of phenol adsorbed on silica and HMT-Silica with UV irradiation
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Fig.3 Degradation percentages of phenol in different proportions of HMT-Silica
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Table 1 Phenol evaporation rates

FES (DR 50 h) Simples (50 h UV irradiation) 15 % % Evaporation/ %
Silica-phenol (0.75+0.17 pug-mg™") 2.0
HMT-Silica-phenol (0.700.13 pg-mg™") 2.4
Silica-phenol (1.19£0.37 pg-mg™") 1.6
HMT-Silica-phenol (1.09£0.21 pg-mg™") 0.7
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Fig.4 The UV-vis absorption spectra of different solids
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Table 2 Concentration of Fe** before and after UV irradiation

FE Fe? Wi
Simples Fe** Concentration/ ( mg-L™")
HMT-Silica-phenol ARG 0.571
(0.70+0.13 pg-mg™") M 20 h 1.861
HMT-Silica-phenol FGHR 1.290
(1.09£0.21 pg-mg™") AL 20 h 1.935
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Fig.5 The EPR signals of phenol loaded-silica and HMT-Silica particles after 10 h UV irradiation.



278 B2 5% 1k 2 35 %

EA IR R, By 2R ) A 4 B E AW R T E B R S A 3, B 2 A 2 (g [EVE LR
2.0030—2.0040) ; >R/ R A H 3t (g [ETEFN :2.0040—2.0050) (g MG 24 1, S e —Fh 4 5 oy
TR RGO RRAE , R RRE A 00 ) i B 5 vl AT e R - AL k- IR R ¢ f R 2.004165
MAEAR B -FE AR R T g (524 2.00496 , FH AT, 7R 5 ARG RRUR T | R 15 55 4801 k- ik Jie 36 T AH B A FH 7™
AT Al

ML 6 X A H A5 50 B AR T LU Y AEASRDE IR ] N BRI R B 55 &
SRR -RE IR R ARYE A OWFST 1 — PG A 7 A mT A6 S5 2l A VR FH 3 n ™) sl 1 ph 2 e
HUES Fe d PLEE 2 ) B SOBRRETEFE AT AR EANIS R Al RE I (R R 2 T AL R IR A R
PR = A VR AR (AR TE SRR R P Fe d BT 5 A LR T2 M2 R AE B TR A E B0 R
BRBEAE T, SUSACE ARSI B Y [ S (5 S0 B AR 55 | BBk RO AEAE Brilic 1382 A (55 umi e & 2k &
e RIIE A PR 2R (5 5 R LU Sk R GBI LA, 3T AR AR k- AR AR B Y BE B A] (4 34 i
P A5 5 R o, T ZEE IR A 3 10 h Bk i, BRI 155 50 B 059 28 Thee . Ib M &
IHHFAEEHMEIG T R 5 AR RERS Y AL T F2E 1Y) EPFRs, T EPFRs HRFAMEAELE, BT
DA SR 0 28] (445 i B A A — o YO 1B DR AN

100000 -
&
80000 |- a &
&
= 60000 [
z A AifERE Silica(0.75+0.17 ug-mg™")
£ UL Ek-FE B HMT-Silica(0.700.13 pg-mg™)
= 40000 | .
&
20000 = L = u "
1 1 1 1 1 ]
0 10 20 30 40 50 60

Time/h

Bl 6 A 1 AR AN ek I AR A A AR R R IR DR 0 I T AN [R] 52 ARG BRI ] T 1) 11 phy A5 58 B A A PR
Fig.6 Variation of EPR intensity with time under UV irradiation for silica and

HMT-Silica particles loaded with phenol
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