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Abstract

As a photo-catalyst, nanometer ZnO is non-toxic, harmless and its performance and structure are
stable. Graphene, with an unique layer structure, though has a thickness of just 0.335 nm, can pro-
vide a good plat-form for the adhesion of nanometer ZnO. Graphene is a good receptor, which pro-
vides a good platform for electronic transmission and suppresses the compound of the photo
production electronic-hole. Meanwhile, graphene can adsorb certain substance contained in the
antibiotic wastewater, which to a certain extent develops the efficiency and the adsorption of the
photo-catalyst, and finally improves the wastewater. In this paper, the best condition to degrade
antibiotic wastewater through single factor experiment and orthogonal test is that when the dos-
ing quantity of the catalyst—Zn0O/Graphene compound is 25 mg, pH is 6, reaction time is 4 h and
temperature is 40°C, the degradation rate can reach91.6%.
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R

WRZInOME N BT, ERLE. M REWRE. AREEE RA0.335 nm, MK EREH,
TN RZnOMERE R FHET G . ARG R RIFHETZE, AR THRARRETRRENTEE,
W THRERT - BRMES, ANAaRETREREKFISUREE — Rt B—eEE
LRE T REARIAELRE, FIURE T ORMEATINBIAERBE KSR KRR, WmERL
HEKKIRR . ASCH & HZIn0/ A RIFEESY, Bl BEENENERRRE HRETAERBE KN RES
R EALFIBINE25 mg, pHAG6, KINATEN4h, KNEFEN40C, BERIEET91.6%.
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1. 5I8

BB 2B RO, PR T RS R B I 2K, OB AR PR K b T ARk — 4
[1] [2]. HUEZAEA PR PR FZG ) A A P T2 AR, Fi 2k B KR R RHI2E 5. i LAk 3
P E PR PRI T 2T . P B K (07 1 B 1R 2 M (3] TSRt 4], B4
REFRIE[S] BEAIE[6]25 . (B B PRI V2 B, I AT A, TSRO, M
WA S . AFFFR AP A 50 BRI AT, B 2 N B s SR N BE . RN ). R
AT TR FEE AT A AR I 3 Sk 7 A 2 B S (OB, o I A8 R A9 B B P 4%

2. KB AR R P
2.1. K&

FHRREE(ZN(NO,),): /K B (C2H50H); A A MLAN(NaOH); #hFR(HCI); a4 (KMnO,); Skl
YN R al, ARy, WA, 4R3EP Mk, NaF .

2.2. SEH{UEE

EMS-9A TN 3450 1 2 (R T BRI A 3 A R A PR A A ) KQ-500VDE XU B P i e (2 L it
H AR A R A A]); FA2004N L7 R (LR R AR A IR A A) s 80-2 B LoHL( i R IR A
al); 722 BT WOt 6t DK-8D FAVETR KA (L —IERH AR H IR A 7]); UV-5100B B 54073
HEETH( BT A IR AR ARG T A (R —ER A A R A A]): pHS-25 % pH (-
RS AR EA R A 7)) SX2-5-12 BFEZCHL B CREE T FP RS Be P A BR A F]): 50 ml s /K #4
S (BRI R ) TR ARE s R BRE s RN BRI AREIL, BRI BOREEE,
Whek; =& 6 cm L A IRIES .

3. |k
3.1. A=kEHIE
PL NaBH4 i Ji 57113 [ S AL A7 a5 1) 1541 o5 i o 8 1 g A s2 078 T 100 ml 2806 /KHF, #E77 1 h,
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BRI — B BRI . BB AW N 500 ml =34, A 59 NaBH4, & T 80°C/KBH it k4
RN 10 h, 3 BEZURYIE. KNSR EBUIEE . ik, 50CE&MH FTE 12 h, EE 308
Fii o

3.2. PMARENFHIE

FHL 60 ml ZEET 250 ml FBEAF ., FREL 1 mmol AEREE AT 10 mmol 8L M ZZ 18RI N iZ Bedr
BT s b, FEW R T ULSERRE 3 /N, B RA R IE IR, K FLh BN T DU AR
BRI K U R S, 1F 120CHE PR 24 he BT IR FARAH, BEZIRE, Mgt
A RTE/K CEEFIZE K PR =R, SR A EUTEY), SHE N 80OCHA , HiRKE 12h, KHT/E
7 19 ok R F N LA 3°CImin (TR 2 B A THE A 500°C 195 Jh b rhgose, MBbemtial v 3 he 45dE, H
SRAH =W, =Yg E .

33 BN ABKESMRHIE

I 10 ml Tk L5 20 mil Z&1K TRt i, FREX 0.01 g 4 A S8t RBIN BRI B T8
FBERvE A E e /MR, ARIC0.1 g FALEERY AR IIAGERR A, BiEHE 2 /D, RHRSTEIN 50 ml
VU SR 205 A Ao IR i /K s 2 28 v, B IO 120°C OEAE R, ORI 3 ho BAAVEIE =R, AT IRIE 3
BEATHDE, I A HTEK LBEANZE R K e =, R UeiRE IO 60 CIRIBURES, T 4 h, Iife
PR S RIG I E SRR

3.4. WY SkTaftblEsE RAEEK

ARG R I AE R B K, FEAI M HUE R K AfhiE.

SLAEARIE bR AE M 2R (122 ) MERAFS I — & & 50 mo/L Sk AU IE AR AV T 10 ml He g e, oA 3.00
mIFe* A, 4 s B T 100°C HITE IR K48 IN# 70 min, B H SR  K A EAK HER NN 1.50 ml
BIED WAL 2.00 ml, PH 24 6.0 1) Clark-lubs 223 11 1.00 ml10g/LNaF %, ZAMKEREZIE, 7
SrPES], ERE 5 min J5 LA A NS, F lom BEES LLAILT 510 nm Al HROLEE(7].

HERIFZEL 0.10. 0.25. 0.50. 0.75. 1.00. 1.25. 1.50. 1.75. 2.00. 2.25. 2.50 ml [£] 40 g/ml [k ffufd
WEARAEAV T 10 ml EL B H, ARV e FEWOE B o DA BE A AL, DA FE R AR AR il b v I 2%

35 BEETXE

3.5.1. RREEHERYFND

C 1145 P e S FRO At e AL S0 /K I A6 R FE D 20 mg/L,  BUEEADLER 7K 100 ml, 75 pH A 7, FE IR
FERIMAEAGTT 20 mg. HBE 2R G R A fi ke, e, 8 H YUK AR kA fhine i
BRI E T AL 30 min, SR B EFATSS, BEATORMEAGREARSEES . BRI SN A8 1 hy 2 hy 3hy 4 h,
5h, 73 5l B — 7 B[ R SR, 28 B oML SO0 J B 3 VR T 584 0 e 6, T Skt S KR ek K (4 = 261)
b, WE R RE Ate SR 20 MRHE A DB = (1 - AA0) x 100%K 1T 5 PR 2 .

35.2. RELREAIFIM

T ) R o A S 7t b e RSSO /K ORI ARG 94 2 ) 20 mg/L,  EUASEAULIR 7K 100 mil, 3715 pH 4 7, AL
20 mg, SNy 4 he FHEEHEES IR G e, . RS UK BE Bkt
TRG R E T WAL 30 min, EZBIEFTE S, HEATGMALREM SR . BORFRLE T — &2 M RN,
ZBOHLE L BT RO O, fE Skt SRS (2 = 261)4k, WIE HIROLSE At 4
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B 3. ARIEA R DEARZR) = (1 — AUA0) x 100% K1 TR H AR,

3.5.3. REI pH K&

Tic, 1) A0 I i Sk 60 Atk i R0 /K PRI R T P 8 20 mg/L,  HUREAULE 7K 100 ml, SONRE N 40°C, e
PR 4 h, DA TR 20 mg FHE S B e IR B P i 4, Befhoe 4 K &0 9K A0 aE 1 Sk fla
WE VR A B E TG A 30 min, IABIWR P S, BT ARG . BURE pH N —2 &1 R MR,
LR ONLES O JE I EIER TR e, TESk A fhnE s (2 = 261) 4k, ME HIBOGREE At, 45
B 40 WA D(FFRZE) = (1 — AVAO) x 100% K i+ HILFE R

3.5.4. EHFTIIRMER T

T o) 35 A R S b A0 K IR UE AR B 2 20 mg/L,  BUREADLBE 7K 100 ml, S Sl k 40°C, Ui
AN 4 h, pH N 5, FIW RS EIR AR o i, e s, B a9KREE R Lt ne R A
B E TR AL 30 min, IEFIRTET S, AT CIEAL R AR SZL . BUR RIMEAL IO E N — E E A M
i, B OHLE O JE B B3SRBSk fafthme s R MRes K (1 = 261) 4k, e HIR G At,
AR 5. HRAEA R DFFEMRZR) = (1 — AVA0) x 100%K 11 5H HFFMR .
4. ERER
4.1, SKTafhnEaIFR Lk

Skt bR UE B £& a0 1< 1 BT .
4.2, BEESEERDH
4.2.1. KRR EBYE NG

Wi 2, SERFW, BRI A FEMEE K, RN 4 /NI R AR SO e N W R, #URON
I A]E R 4 /N . PR AR 84%.
4.2.2. RRiBERRMm

WL 3, EREE, MEMEREEEEETIEE A, MiREEE 40°C, IR MmN, ik
B A0°C R TS . BB RRRCE 82%.
4.2.3. R pH B

Wi 4, SERFW, KMNE pH ST RMNERER, 24 pH E/NT 5K, RS © RN T
2 pHAE KT 5 B, BEMRARREE C RO PG 2 pH ER IR 5 I MR RN, Hut$E R pH A
5. IfERENE 78%.
4.2.4. AL N E X R BB 0E

WK 5 BT, BRI A AL 7 i & R B N i B8 T e, (B 20~25 mg Z [Ajis), PARZAr
AR, AR E S 20 mg. AR 86%.

4.3. IEZRE

A LR R B BRI S IR 45 R, A 50 SR NN T (A) . SR FE (B) N pH(C) LTI
(D). KL A. By C. D4 B& 3 /K PFRIER IR wIT, FEKFHA 1. KH Lg(34)FE,
ZERIA 2.

PRAE AR Z= VR0 0T, AL TN B SR R 3R, IONEF AR S, pH AR 3R, OB — A
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Figure 1. Ceftazidime pentahydrate standard curve
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Figure 2. The influence of reaction time on the degradation

rate
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Figure 3. The influence of reaction temperature on the
degradation rate
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Figure 4. The influence of reaction pH on the degradation rate
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Figure 5. Effect of catalyst dosage on degradation rate
E 5. TR N E X PERR A2
Table 1. Table of factors and levels
1. ERKER
A B c D
7K
) WEEIC pH PRI = /mg
1 35 30 5 15
2 4 40 6 20
3 45 50 7 25
Table 2. L9(34) orthogonal trial
= 2. Lg(34)IERZ &
R A B C D R =e1%
1 1 1 1 1 51.2
2 1 2 2 2 56.7
3 1 3 3 3 73.2
4 2 1 2 3 88.6
5 2 2 3 1 66.9
6 2 3 1 2 70.8
7 3 1 3 2 59.8
8 3 2 1 1 80.5
9 3 3 2 3 62.3
ki 60.37 66.53 67.51 66.2 66.53
ks 75.43 68.03 69.23 62.43 68.03
ks 67.53 68.76 66.63 74.70 68.76
R 7.16 224 2.60 12.27 2.24

BETEMEALRIBEINE 25 mg, pH A6, RNVEFRIN 4 h, RNIREEA A0 CHISEI &M T, LI a%
REMFE L, HfhsEa. KA PRI LA e IR & BB S TH5 A 30 min, 3K 30 bt~

Ja s BEATOCAEAC BRI .
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5. &

45 10 ZnO/r SR AW, I P PR SR AN IR SR IR AS th B A R BOK s 2 A2 AR

B 25 mg, pH N6, RMEFEY 4h, MR 40°C, FEARFRIAE] T 91.6%.
E&WHE

M 7R P M K 27 R 5 AR BT LI 2 R 203 H (201510240072)
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