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Abstract

g-C3N4 with melamine as a raw material was prepared by hydrothermal method and high temper-
ature calcination. The Zn0/g-C3N4 composite was precipitated with ZnS0,4-7H;0 as the precursor.
The functional group and forbidden band width of the synthesized composite photocatalyst were
characterized by means of characterization. The LED light source was used to simulate sunlight,
and when methylene blue (MB) was considered as a mock pollutant, the visible photocatalytic de-
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gradation ability of ZnO, g-C3N4 and Zn0/g-C3:N4 photocomposite catalysts to methylene blue (MB)
was investigated by UV spectrophotometer. The results showed that the composite photocatalyst
prepared at 30% mass, reflux time of 4 h and reflux temperature of 120°C was degraded better.
Other conditions are the same; we found that the addition of 0.1 g-L-! of sodium dodecyl phenyl-
sulfonate as a surfactant could effectively improve the photocatalytic degradation effect, reaching
67.53% in the photocatalytic reaction at 100 min.
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1. 518

AR AT T AR B SR6 R R S RBOK 5 e, ZIER BA REREAR . BRI, SRE
INREERE S[1] [2], 52200502 10 0 Oy o 1 A R SO A R s i RS MK SRR TR
GRS A S EOOM AR A, RERF IR, B8 TUAH VTS 7 P a2 F e ROk i
WM BHHE &, TR B R R A AT DUA B0 & FO B A PERE[3] [4]. WA S e v
il ZnOJg-CaNy 5 A A4 771 [ A 0. R 8 05 VA A o

EAr, #ralefRnm R sEsh T2 S A EHS] [6] [7], BIERAfEL. By B8Em.
S )82 9 R B RO R o 2 AR G G R AT AR e OGRS et v RO A B T I E &
2, LSRR EGBRERET, —REFESRERUGWIHITSBR, HHNBRYE TiO,. Zno 4,
BRI SRR E R g, NI s AR G R . ZnO T X A fEFEERUN. BHIEG. Mg
HE. R HAEIRE M R E k8], B4 Bl b B AR eS8 b2 —. ZnO [IZERF
B EELE 3.2 eV, &R N~V R n BUp SR MR, 2200 H BRAIHIZ), ZnO R A ar= A ma RE[9] (&
RBASEHE 7% 76 47),  DRbG fn e v L5 oK BEOB BB B R A 20 30 K Hama Nya Bl & =i &L Zn0 45
FBHE B TG 7T AT A £

F AR B (9-CaNy, Eg = 2.70 eV) & — P X IR IE R AW AR [10] [11] [12] [13], BA
ATORAR R EE . L IR e R AR e e . RAFIEA B . 38 B A R O BB 1 7K S
AATEYE . KEFFEI, TE g-CoN, HBIMESEEY), Rele RiR I s oMb tERe, 1k &8 Fik
VIS BRANKARL 5 G R TE B R AP I RE T 454, A T AT SE B T &

1T g-CaNg i1 ZnO (17 B 58 FEAN R, ez Wafef RAEPOEE R, WA Z (B4 [FAE . AT B %o
AR FIEAR, WIEHOGERGERE, I e E AW R AT T R A T 5 SN0,
e IR B AL AL PERE o ¥ ZnO 171353 g-CaN, BITEBR R 20, KZ KRG [14]. Begs[15].
W FIFRIE[L6]5 T %, X T Ui il % ZnOJg-CaNy A PRI SCE AT o 7R SR T e V2 1l 4%
ZnO/g-CsNy EAMEL, WA G THRAE, X SRi0 1 S5 A BRI, 7= M R, w] DU 45 .

2. SLHERSy
2.1, SCHR
SREE, AP WEE B T RA AR AT WKATRE, A, WERw T T
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FIEE, AT, WE LSRR AT . ARBRTK R, SHia, e KRR
WA RAVG IRA T T3 BE, SPHT4L, WO MARRERBEA IRA R GEERIE, 0720, WO %0
WU OAIRAT: + bR RE A Nk = MR, 200, T )RR R 2
ONG

2.2. 9-C3N, B9l &

PR 5 g =ZZREMIFMAN 50 mL EEB /KT /NEM, B EOREERAE 80 Hz 41 T4 30 min J5, {8l
N 100 mL (e N, ONTH846 T 200°C MR 12 he WEIESIRECH, WRIERMIE, K¥eiesk, Ra
BN IS5 Mg T . ONFE S ER Y, B E TR (] 55 min, JFHEZE 550°C, Rl 4 h. FRDIRARE
BZE 40°CLURHEU, Wl BB R B h R S, A EIEIRA B AR, &

2.3.ZnO KIHI&Z

FREL 17.8 g LK SMIREE T Hedirh, FE 14 mL £5 7oK, 8 10 min, IO 5.9 g A%, Fdi
20 min. EHGNUE, K¥E, BESE, FEAINSFEHIT, 7F 400°C R R BB 3 h, A4S
[ R ZnO, WIERH.

2.4. ZnOlg-C;N, E& M LTI B

FREXL 1 g g-CoNg Tprrh, &8HL 100 mL 817K, OREERSS 5 7E 80 Hz 4% T /5 ik 73 Hi 0.5 h,
JRNHET, BidE 20 min, PRI —E &K GREREE, WA, HERH AT, FR 16
g S AN ] R TC B AR 100 mL VAR, R A R EORC 47 ) SR A NI VRO NN R VAR, 1T pH A
9 8~9. KB N 250 mL =SB RBSR T, N, RS8R, 120°C B4 he RIS RS,
ERGhIE, 80°CHUKIEZE pH =7, HT/KLEEBEMIK, FHERIPIRMMI L 60°CTRMA 2. WEE
= SE, B AT LKA BRI &= & A F 2 & Zn0/g-C3Ny, 184 X-ZnO/g-C3Ny, ZnO 7E
BENMEAR TS EN 10%. 30%. 50%. 70%. 90%, XS A4 HIFRIC N 0.1-ZnO/g-CsNy-
0.3-Zn0/g-C3N4. 0.5-Zn0/g-CsN4v 0.7-Zn0O/g-C3Nyw 0.9-Zn0O/g-CaNy. il 45 18137 I 5 A [\ B AL 770, 124
X-Zn0/g-CsNy(T), b T ARIFRIREM, T 2%)/4 100°C. 120°C. 140°C. 160°C. 180°C. 4 [mlJih
(A AL, A84E X-ZnO/g-CaNy(T)-t, For t yElARETE], t 435008 2 hy 4 hy 6 h. S IMARIE
PEFIA ] B AL, 1E1E C-X-ZnO/g-CaNy(T)-t, Hor C R MELLFIFIZE, 43 5 NI - FE(PG)- ki 3L HE 1F (APG).
TN hidE = IR (CTAB) Y + e B R R BY(SDS) S AN N2 [ v 14 71 o

2.5. JEfEMFIERERR

FTHF LED [ 8 eilsifa il 28 s, T 38 o FH 4347 J PR 50 mg #4741, Bid & 100 mL #9 10 mg-mL ™"
()97 F L W (MBI (RIS S8 T, TN T, PRI SR BT, 38 N2 87K, FETC GRS AF T 30 min
DURAliT . BRI E, FTHGIR, JFURTres, 4ERE 20 min BUFE, BURESS G RHTE L, BORTEDN
5 min, %3 8000 rrmin~. BROSE UG, BB LA AT WA e 6B T FLAE 2 = 665 nm AR AT
JEEE, MRHEIROE R AR TH O R R VA B R, H YRR, HOFR AR Y% = (1 - CJ/Co) x
100%, %3\, Co Ml Cy 73 MINWILEIR BEAEIE t 23 Bh i ViR B

2.6. FEAEMFITRIE

AR RO ' P2 R A 5 e S A B2 ] 1) T6 8 tH 28 28 50 Ak ml 73 e o6 FE kA7, Hi
FEPIE Y 200~800 nm; HEAL TR 25 98 SR 2 FEAR BHE A IR 24 R 1) Cary-5000 455 A vl Wi S S5
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LCHEAT I 5E o AL B BE B AT R A YN T =R R A TR A 5] /9 FTIR-650 ZYfH B - AR 4T 4G 1AL 0 HT .
3. &ER57He
3.1. YefEibidae

3.1.1. ZnO LAE BRI

H P 1 A PAE IR g-CaN, BARFE G IR 1A] 100 min ik P AR 1 FR JE 15 28.97%, 4lif) ZnO 7E5%
fH 100 min J5 FEMRIE AR 19.21%. ¥ ZnO 5 g-C3N, BRI R ok, e rEmk
o Faift) Zno Ml g-CiNgo MEIHER], 24 ZnO K& EFmN, S ARCR NG/ . 1EH
FEME R, 24 ZnO &8RN 30% M E &G AN MB VAWK BF i R 52 = 25 40.09% . 254 SCHRHED, 24
BN 30%H ZnO 5 g-CaN, B & 78 & AL A e i s, H & BAAMEE R A E[17], g-CsN,
BOR KA o] DU S ERIT 31 ZnO 1Sl b, ST - SORE G RBC, 35 7B E . 1
4 ZnO W& S TH m i, S A AR BOR T B vl B B A AL IR ZnO SR Z, (13 F T A g-C3N,
R FRIERIE ] ZnO MR PR S BOG AL I B IR 55 16] -

— g-G3N,

40
—e— 0.1-ZnO/g-C;N,
—4— 0.3-ZnO/g-C;N,
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§ 30 —e— 0.7-Zn0/g-C,N,
—— - x

S 0.9-Zn0/g-C;N,

b ~—»— ZnO

B

®20 [

oo

()

[=}

10

r " 1 " " M M
=20 0 20 40 60 80 100
Irradiation time/min

09

Figure 1. Diagram of photocatalytic degradation of methylene blue
over ZnO/g-C3N, catalysts with different ZnO content

E 1. I[E ZnO &8 #Y ZnO/g-CoN, LTI e AL B T FR AR 5 1

3.1.2. EFREER

1 ] 2 W] LLF 3 636 IR (100°C ~120°C) ) T E G e A B g vl 1t AN T v, mT e 2 T T iy DA S A4S
enREE AR, e T 2O . MRS T m R AL RO TR . HIETT4S, 180°CF
1l 2% [ 52 B ADRE IR GG PR M 2R Ll ASE T, H 2 HRAT I 38 o 5 B Al R 3G K 2218, el 100 min B PR AR 80 R
Et 120°C Nl & IR SRR Z . HENA] RE 2 IS T s S5 813 ZnO 1) sl R R, 8OO L%
AR PUE N . 5o B TP AR TR RIRIR A 120°C, YGMEAL Bk At i i, ZERLIDL AR OEIE 100 min
Ff# MB 05 40.09%.

3.1.3. [El7ATEIS M
K 3 mar LEE], M 2 h BRGNS 6 h, Sl b BRI KGN . a5 B (a3 i
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Figure 2. Diagram of photocatalytic degradation of methylene blue over
Zn0/g-C3N, catalysts prepared with the different reflux temperature
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Figure 3. Diagram of photocatalytic degradation of methylene blue over
Zn0/g-C3N, catalysts prepared with the different reflux time

& 3. TEIEZRATEF| & H) ZnO/g-CN, HE TS 1L PR I FR BB 14 B8

3.1.4. REEMFIFAHT M
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SAEMIE, 7RI 1 g K APG. CTAB. PG fE N IHIE P 4 I E A RO i MR R FE. 47N 1 g
SDS 1E NR G A & R E SRR, B R 5 Zn0/g-CiN, E A AL I e AL TG T o ZERL K BH G IR
T, 6l 100 min BEAFETE F LS VA IOE 67.53%. BL2RAE T 4% R S MR S AL I RE KR FE SR T+, W]
RESE AN T -+ e BN FR AN N R VA YA, 115 ZnO 55 g-CoNg JE iR R 25 R 5/, R T

AR B A L0 R
80 -
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Figure 4. Diagram of photocatalytic degradation of methylene blue over
Zn0/g-C3N, catalysts prepared with the different surface active agents
4. FEIFREE NI AY ZnO/g-CoN, HELL TS HE (L PEAR I FR L B 14 RE

3.2. {ELFISRAE

3.2.1. UV-Vis-DRS EiZ 547

f 5 LTI UV-Vis i ATPAE H, ZnO 78 200 £ 400 (36 Bl A3 B 2, XAl e JLFR
KA R 8545 15 6 AT LAE HUKF ZnO 55 g-CoN, AT & a5 B AL FIM R T 461 ZnO BRI R AE T 4078,
v T HOLm N TR . K] 3~6 Hib T DA RE R, RIS E S MBS SN 2.26 eV, /T ZnO
5 g-C3Ng 2 1], FHELT-4l1) ZnO A5 55 B Ay 2.97 eV MR IEC. $EHH ZnO 5 g-CoN, &7 — AR (K
THARBRAE, FRAK T RGN PO R Z MR E, i m T I RBE e R 2. AR
SDS FIHIEMEAIE A ML FIAE S SR 2.29 eV S5ANS IS ML K 5 B 6 1 4k 70 (1 A5 55 i
2.26 eV IE ZIEAK, SDS M st & & Ak 25T 95 FE 2 A 2R K.

3.2.2. FT-IR B4#r

K] 7 R B F LA IE B, 848 ZnO 7 1137 cm™t, 621 cmt. 450 cm ' [fiEA Zn-O
SRR IR SRV o g-CaN, 7E 1240~1650 cm ™ 2 [A) = AL FMRISC I, &5 C-N AT C-N 24 3R IR 4R 54 5%
[18] [19], 7F 810 cm ' R F WL LU 5 = R BRI Bl 4 9 [20] [21] £ AT Hh il 4% 1) B2 & 6 KT 7E 1240
cm AT K 810 em I A B BAFALIE, #ed B E SR B g-CoNye Zn0/g-CoNy B A 6L FITE
1137 em 55MR 4 IH R T Zn-O BAGE IR, IR KA IR 2 A 6T ZnO & R R R E
AN N
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Figure 5. UV-Vis spectrogram of ZnO/g-C3N, catalysts prepared under the
different conditions
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Figure 6. Band gap width of ZnO/g-C3N, catalysts prepared under the differ-
ent conditions

B 6. REIZMTHIEH Zn0/g-CoN, LIRS T
4, &Eig

PRI T Zn0/g-CsNy B & JeEALF, JFHl & AR ZnO &8, AFIERGN . [BIFEE
RARF R L TE TR — RIVE G R ZnO 5 g-CoN, B2 TE — il 4 H K 52 & e A 77T AR
w4 ZnO A g-CN, KIGHEALTEYE . ZnO 5 g-CaN, B8 1E — il & T B & AR 48 58 2 5 40/ ZnO
FHECFEAR TR 2, A RO I 7 Hxt 5 2R AR SOM 3%, BRI HD 6 30 T IR & 3. Zn0 5808 30%,
BRI 120°C, [FAKEDY 4 h, 1 g B9+ Rk oR B IR oA 1F o inid v, il 46 (0 R & e AL 711
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Figure 7. FT-IR spectrogram of ZnO/g-CsN, catalysts prepared under the
different conditions
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