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Abstract: Rod-shaped FeMoO, was synthesized by hydrothermal method using FeSO, « 7H,O and
Na,MoOy, * 2H,0 as raw materials. And its structure and morphology were characterized by using XRD,
Raman spectrum and SEM. The performance of FeMoO, activated sodium persulfate was studied. With
phenol as the target pollutant, the effects of concentration of sodium persulfate, initial concentration of
phenol solution, initial pH of phenol solution, and reaction temperature on the degradation rate of phenol
were investigated. The types of free radicals that played a major role in the system were initially explored.
The results showed that FeMoO, activated sodium persulfate showed good performance in the degradation
of phenol between pH=2.00 and pH=11.00, and the maximum dissolution of iron ion was 1.663 mg/L. The
optimum degradation conditions were obtained as follows: initial pH of the solution 3.00, reaction
temperature 30 °C, mass concentration of FeMoO, 0.4 g/L, n(sodium persulfate) : n(phenol)=25 : 1.
Under these conditions, the phenol degradation rate was 97.20% in 6 h. The degradation process of phenol
by heterogeneous FeMoO, and Na,S,05 system accorded with the first order kinetics. The calculated
activation energy was 53.49 kJ/mol. The results of the free radical quenching experiment indicated that
SO, was the primary oxidant for the degradation of phenol.
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Fig. 2 Effect of reaction system on the phenol degradation
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Fig. 3 Effect of mass concentration of FeMoO, on the phenol
degradation
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Table 1 Effect of FeMoO, mass concentration on the phenol
degradation rate and first-order kinetic constant

FeMoO, Tt W B /(g/L) 2K B Mt 5 /% kM R
0.2 85.10 0.30400  0.98237
0.4 97.20 0.58575 0.98705
0.6 97.70 0.65880  0.98440
0.8 97.80 0.65980  0.84770

HIZE 1 WL, R AR S R kB
FeMoO, Ji it e FE S INi 14 K. P4 FeMoO, it i ¥k
JEE 3G AT DA BT 2 (0 A A7 SR N T B R SR
fliZ =T 20 SO KRR, = (2) Fix.
FeMoO, it ¥ B M 0.4 o/L 3G 0.8 g/L i, K
R R s S i, 2 Fad i) FeMoO, 5 SO4f%
REEK T it 20 [ 3k, ek (3) FrostT, s
FREH I, 0.4 g/L [ FeMoO, 2 KA 4 1 1 e A5
YR

Fe*" 48,05 — Fe’" +S0; +S0; - (2)
Fe? +S0;- — Fe’ +S03" (3)
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Fig. 4 Effect of sodium persulfate dosage on the phenol
degradation
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Table 2 Effect of sodium persulfate concentration on the
phenol degradation rate and first-order kinetic constant

n(Na,S,05) : n(RB) R B R/ % kM R?
5:1 43.00 0.06616 0.72179
10: 1 60.26 0.11374 0.83864
15:1 74.12 0.18185 0.92594
25:1 97.20 0.56962 0.98453
35: 1 95.87 0.63450 0.97750
50 : 1 95.13 0.76640 0.89060
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Fig. 5 Effect of initial phenol concentration on the phenol
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Table 3 Effect of initial phenol concentration on the phenol
degradation rate and first-order kinetic constant

G B W A(mg/L) R RIS % kb R
10 98.00 0.61469 0.97724
25 97.20 0.56962  0.98453
50 63.20 0.15773  0.98703
75 45.90 0.09458  0.98549
100 31.00 0.06532  0.95218

P12 3 T L, ORI A o B R B 10 1 25 mg/L
B R A R A )R 98.00% 11 97.20%., i fif 2 Fl K2 i
R R I A T3 ) i I A ) T o i S AT A
M)A R FE RGN E) 100 mg/L I, HE R B A R
fRZ 31.00%, SR # R FREH] 0.06532h',
KA BRI UG TR B, n(SOye) @ nCRE)AEAR,
TR R T BEA RS SO, PR AT
2.4 pH X EEBERF SR

pH 78 /KA Bl s el B AR i R R Y,
HEHABSME AR T, AR EBAR IR pH,
o G AU B, 5 RILE 6, £ 4 MK
MYV LG pH XAk i . R R R e — S8
E e Gl

100 -

NS
3 60
¥ _a pH=2.06
¥ 40 —e— pH=3.00
#® —+— pH=7.00
20 —e— pH=95.00
—& pH=11.00
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i A]/h

K6 REpEWHILG pH X H RSO Y 52
Fig. 6 Effect of initial pH of phenol solution on the phenol
degradation
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Table 4 Effect of initial pH of phenol solution on the dissolution
amount of Fe, phenol degradation rate and first-order
kinetic constant

KR BEETE MK j i

WHpH  hEmgl) e P R
2.06 1.663 94.66 0.55520 0.90380
3.00 1.030 98.55 0.73108 0.96571
5.00 0.856 98.16 0.73468 0.94885
7.00 0.202 97.38 0.70620 0.91504
9.00 0.417 97.38 0.65713 0.94818
11.00 0.513 82.21 0.27829 0.98238

24 pH<3.00 B}, R R E 94.66%; 4
pH=3.00 i}, [ pH AY3E I, 2R 193 B A 2 98.55%
3 82.21%., LRI, BRI A pH h 3.00,
6 h J5 A RRAR 3 5A 98.55%, TEMRPESME T, HYE
P S,08 4M#AL S04+, Wk (6) ~ (7) B Jz
RN, EAESRMR AT, Fe? 1R W 5 I8 il
[Fe(H,0)]*" . [Fe(H,O)e]’". [Fe(H,0)s]*" 45, ik (8) ~

(10) FiRPY, SRR RRER RN B Fe* ks>,
FEA R SO4t s /b, B2 Afi R I W i R PR A1 7
BPESAIE T, BEARZRREAL, — A JEIEZ SO F1 OH
JRA RO il SO, ALK HSO, «, sk (11) ~
(12) ARl Sah, AR Fe' e i e FKim A
A E ALY FeOH™ /Fe(OH), P> BHL A% Fe 1if kit i
PRtk , FEORE AR IR A EhR GB11911—891°°1,
FHRF W SO TE R I e T b Bk i, A
pH 7l 4 FeMoO, 1 {1k 71 i L2k 2 T H B 7E 0.202~
1.663 mg/L (%125 FeMoO, H ik iy 0.193%~
1.603% ) . Z¢ FJTR, pH 7E 2.00~11.00 JEEIN, %
15 1) e i 2R 4 8 T 82.21% H gk v i RHAIK, 156 9
FeMoO, 45 i #fe e FLYERE) 1Y pH Y [l N RE A 1R 47
b TG A 3 R o 3 A i A T

H'+S,0f” — HS,05 (6)
HS,05 — SO +S0; «+H" (7)
Fe’" +6H,0 — [Fe(H,0), " (8)

Fe*" +6H,0 +H* — [Fe(H,0)( > (9)
Fe*" +5H,0 — [Fe(H,0)s** (10)
SO; *+OH™ — SO; ++OH (11)
«OH +S03™~ — HSOj *+0.50, (12)
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Fig. 7 Effect of reaction temperature on the phenol degradation

(the inset is the fitting diagram of phenol degradation
kinetics at different temperatures)

M7 AT, I i R B A TR B T v i T
fm, REERE A A RS RO T
TR FE 20 °C TR 3] 30 °C I 28 Wy [ i R 0 hn 1
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