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Fly Ash-Catalyzed Oxidation of p-Nitro Phenol with H,0O,
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Abstract: Fly ash was investigated as a catalyst in the oxidation of p-nitro phenol (PNP) with H, O, at ambient temperature and pressure. The
physical and chemical properties of fly ash were analyzed. The effects of fly ash composition, pretreatment methods and other parameters (such
as dosage, pH, reaction time and oxidant concentration) on PNP removal rate were studied. It was found that fly ash with larger specific
surface area and higher carbon content demonstrated higher catalytic activity. Heat treatment (350°C) on fly ash could effectively improve the
PNP removal rate. With an initial H, 0, concentration of 200 mg/L, 60 g/L heat-treated fly ash could remove 62.38% PNP at 25°C, pH=2.
Specific surface area, carbon and metal oxide contents of fly ash play an important role in the catalysis process. The adsorption control
experiment showed that adsorption was the main effect (65.97%) in the catalysis process. The activity of the catalyst gradually increased
during its reuse. The PNP removal rate could reach 82.47% and 98.72% in the second and third rounds of reuses respectively. The removal
rate remained at about 99% in the rest 9 rounds of reuse. And the catalytic properties decreased after 12 times uses.

Key words: fly ash: catalytic oxidation; hydrogen peroxides p-nitro phenol( PNP)

O Bl T K IR I LAE R, B TR K
H5 A Fes Mgv Al\Mn. Cus Ti 55 VETC 3, N HI#
BREIRATE N AR 7R B 52 3 NATT I DR
XA HE ) Cp-nitro phenol, PNP), #& e Ak & 24
AR 2 S5O A T it A 7 v R S ] A e AR )
B X AL BT AR R, AR S BAT B
FAE AR B S [ [ FOA RS 514 129 FRAR G
s g 2 Y B AN TR 68 FhK AR 5k
Pty Y ) B A4 B P I Ak B v A R EGET
W B AR IR DL A 2 S AR Ak
A A T2 Cadvanced oxidation processess AOPs) [l

B ARG L HE T [ 14 % 57400 » 4 [ 434
B eE ) HETBCRA B ok 2 [ o] A PR ST 1 40 % » K
SR A HE AR B, AN YO 3 v HL™
G RIAET N 1994 5 SN2 B Cbr K 25
A BLIMED LK, K E5 5 R K38 4752
i, 3 2006 4 EIRL) R ER AT R IL 2
T 66% ZiAi, FESEH @M SR R R L
S I A Ay A e AR A
e 28R B A M DB K 28 Bk TP M R 400K
— VU LRI SR A R AT BRI R L 2 FLI
SR BRBIBAR L 2 SLIRRL SOk, B4R 2 L, B

Pl R ) bl e i AR 3 LA AL A i Sio, -
AL O;« Fe, 0, + CaOx Ti0, ~ MgO- K, 0+ Na, O+ SO, « MnO
ZEL6 TV IR IR TR 1) 468 R AN AL Al FEAE IR K Ab B
S22 3z K. i THEA Z L4 /0. bR
KW B RE 7 9 5 R A, T AR A R BRSSO B TR gk A

o= A S A e JI M5 I« OH, e PRI 4] JiC B4 i A5
WLV 34 9) H 2 560 A N T & 8y % K I Ak
Y ks B #A - 2008-08-07; 1£1T H #A: 2008-12-15

TEH BN IKREZ (1958 ~ ), L, flEEZ, EEZRETLT7 7 R IRBE TREK

JEIEHAR, E-mail: zal58 @163 . com
% JEIRIER A, E-mail: ¢p8383@qq. com



73] 5K 2 A5 B ARAEAL 1, 0, A ZK PO B HE I AIF 5T 1943

RN CACRIE S AR BE Ik ARV G, R DR
IRMAEAC T, A5 SR IR L 25 AT 8, A4 1,0, 77 /E + OH
S PNP. 5 T AN AR SR AN R Tk By ik
PSRy BB pH NI 8] S H, O, ¥R 8 55 PR 3%
XA A AEAAE BE PR 52 M 5 I X0 K B A A A 3 18 3k
AP M A% TT IR IEAAR, R, W] B W
BRI A P e 32 (3t BEAR M H 5 7] I A 0 A 1) 25
A FloFT R R

1 #MR57%E

1.1 R
S PRI 23 i) DA ok Ay 7 A RO A IR
B e AR CRTFR BFA AT TFAD, e 32 4k 22 41 4y DL 3R
1. ARV H, 0, (30% )« S AL R IR Y AR
2 TCH] 100 mg/ LY HE g A S R0 K
FCHLFE Y (SX-4-10, ¥ SZEG HLA) )L KA

F1 MERMEZRFARTEIEO/%
Table 1 ~ Chemical composition of fly ash/%

IS B Sio, Fe, 05 AL, Os Ca0 K, 0 Na, O MgO 8 1k
BFA B 57.2 6.06 23.8 3.25 2.35 0.92 1.74 4.36
TFA YN 64.28 6.45 15.30 6.84 1.44 0.60 2.03 1.16
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Fig.2 Images of the original fly ash by SEM
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Table 2 Chemical composition of 350°C treatment fly ash before and after reaction/ %
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