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A study of factors influencing photocatalytic degradation of phenol by
cryptomelane
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Abstract: In this study, tunnel-structured cryptomelane was synthesized by a reflux method, and its crystal
structure, crystal cell parameters, particle morphology and specific surface area were characterized. The degra-
dation activity of cryptomelane on phenol with or without light was evaluated. In addition, the effect of pH and
mineral loads on degradation of phenol were also investigated. The results indicated that a small amount of phe-
nol was degraded by cryptomelane without irradiation, but a large amount of phenol was degraded under irradia-
tion. The decrease of pH, the proper mineral loads and the concentration of phenol can all promote the degrada-
tion of phenol.
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TECHEAC M K5 G i N, R 2R N,
WA SCAE R A B AR EAT — R P R AE(XRD.
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1.1 SEHT 85E

¥ 160 mL 0.437 5 mol/L 1 KMnO, %N #4
£ 60°C J&, BT In#A 2 60°C 1 200 mL 0.5
mol/L Mn(NO;), # 2 mol/L. CH;COOH ¥ ', 2%
J INFAR1IAE 43 9 1 J5 4k 2L [ V. 30 min B AT, 0K
MZ 60°C EALALHE 24 he A RURERAIE F 25 35 1K
PR E N 2~4 pS/em Ja, KEE T I 0B i
100 H fiiie & M, i3 ¥ fin 4 4 CRY .

1.2 IR

X A7 5 43 HT (XRD) 76 48 5 45 - 50 Advance
D8 & X S L fim A F i AT, MK A Cu Ka
(A=0.154 06 nm)¥& 3, & K8 40 kV, B A 40
mA, TR E N 1°/min, KA 0.02°. Rietveld ¥
AT S 0 T A 0l JUL 25 30 3 48 [ A1 45 50 Topas #PFRE
AT o PO TESR W@ i H AR FL 7 1) JSM-6390LV 244
BT (SEMD AT JEM-2010 FEF ALZ 5 B  (TEM)
SRWigE, bk AR (SSA) I i 58 [ B8 Autosorb-1
A 18 gy LU R TR AL AR 23 A5 43 B 00 &, JLI A4
2 110°C AL 3 he SRPIATIRRR 25 1 AR B 1 &
53 PG HL 22 240FS B Ji 7 W Wi o' 1% AR 0% [
Sherwood Model 410 B K A& Y6 BT 2 o BRLARH 1
A A B 43 ol R A JE v A M IR 3R S 2R BL TR
% 240FS Y G 3% A 2 (Feng et als
2004 BRI IK 53 K T 2SR
AT B, JF 45 G AT B TR R T
KA T ST BB A AE AL R AT A
(PZCOIMN 52 H R Hh A7 33 s v D00 s i 30 3 &%,
2006
1.3 FEPEMERLE

H 25 mL 1.00 g/L FIZREy bRl e 25 22 50 mL
Bl 50 mL 500 mg/L M ARBY AR . 14 H 3)
LA 5 AN CHi = J77 38, 907 BUDAT 1.25 o/ L #h8iH"
AW CL K 500 me/ L B R By B pH E TH E 2
6.00+0.05, 8 5% 50 mL A HINAF] 200 mL
1.25 g/ LW Wiz i, s st A% il N — s J
175/ 7(3.3 L/min), 73 IAE S A6 A6 44
NIFLRREATHE S B FE IR . 235 022040 F1 60
min PFE, FEBERE 1 h BC—RFF, 12 h 515 1k O
AT PATIRE ) o BRI RV IRES 0.22 pm SIS
Vo AT WS K I IR R R T B A et SI2 I 1) 5
W, 7ETCARAT P 4 fF N HEAT XIS G . AN A B
B2 ATAT, 4RI .

ATy FH 2 [ 22448 1200 75 m R0H0RH € 3%
HZ BB W F: i A8 Agilent Eclipse XDB
C18, L X dyy = 150 mm X 4.6 mm, Js1AHN &M :
7K =10:90AAEF L), WA 1.0 mL/min, 261
RPN 270 nms KIS 300 nm, AR 30C ,
BEFERRUN 10 plo KM IR AR 2 i R 30T 5 B
F(%)=(C—Cy)/Cx100%, X C.Cy HibHE
B i A 2 ORI (I FE
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Fig. 1 Refinement of powder X-ray diffraction patterns for cryptomelane
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Table 1 Basic parameters of cryptomelane

PE ¥ 6 R a/A b/A /A B/ Rife/om R0/ % SCHER®
CRY LR 0.9916 0.2845 0.962 6 91.53 11.6 3.186 74-1451
b AOSy, b2 ® pzC® SSA/(mPeg™ 1) 45 T O
CRY 3.82 Ko, 16MnO; 96(H,O). 41 2.15 175.2 55
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Fig. 2 SEM and TEM images of cryptomelane
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Fig. 3 Kinetic curves of degradation of phenol with
or without irradiation
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Fig. 5 Effect of solution pH on degradation of phenol
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Fig. 6 Effect of acid birnessite loading on degradation
of phenol
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S 2RI AR R o K T R TR AR P LA
INF, AH S A2 RS PR A R 2D 15 AN B G (1) B At 2
Bs 0 PR TR O B A ), B G ko, A A
MEALBEAR R T B R, PR30 2 10 BV O
FEF=AE R 08 1005 T 0 5 [A) I R IE S WY A4 R 1R
55, A RS A P (1 B2 A ORIk B d . AR AR SE 5
S U R 1.00 g/ L IR Bt o

3 4w

(D TEARJE R AE T, 2R 1Y) B il 256 Bl e BV B
[ P 8 I8 7 38 s SR 12 h Ja s SR T IR B A A
25.9% o JGREAE Wk 25 02 UE R ATRT 2R My 1) R AR, I
M 12 hJa, PN 64.6%

(2) TEJCIAAE e A A N, pH H BRI 38 A FI
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