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Tab.1 Characteristics of the emulsified oil wastewater

Eid COD/(mg-If”?ﬂ]W}f/(mg-L") pH

R 3644.4 550.6 9.06

$E GB3551 - 83 ERIRMEME, TIIFK
HEtrEN AU TER pH {56 ~9,C0D /HF
100 mg/L, FME/MTF 10 mg/L. LR AN Y
hHr o .

1.2 KER\HRUBH*

@COD RAHEHBAE; Ok EREKRLL
Fo1:1 RS R e A skt LA K AT R,
SRS R F TDL -60B - W R E.LHLHETE.OBA
(4 500 r/min, &.(> 30 min) ,# & 20 min, BUE B
RoZgmms. FRTBSEE A FEEREY
AMBFHTRAEMNBEILRE RERNER
RAH UK TRERA 752 BEHIATR
4B T4 ;B pH R A pHS - 3S RH % pH
T E.

1.3 XBRFHE

S8 R R A% L3k F 2L A it P h B B9 4 I8 R L
G B PSR & g MAS — T1T %Y 4% I &b 381 2% FRIEL
Bt BN RIVR B Fe B A BURLIE #£ 5% (GAC) , 395
AKBESOmL F4~6 AERNEP  XBETFRYG
#EWRY 10 min. SABMMKRApH X2 ~4,/0
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30% H,0,. BETHIR R R, & X7 H i L5k
Fe BFEEHNRMB N KEREMN 0.02% ;&£
w/H,0,=0.6. & 7 &% 0 572 J5 I 5 % H BOA
Ak TR E5 A R B (8] Bk #4052 43 B A7 R [ B fE] A4
RN, B R AR E Y 5 min,
1.4 Fe BF#H M

B FRLEE R T 0.08 mm M, BUOR & ¥
REARBKERZHKEE, UELBRLTITH
ZERIGF0.1 mol/L AR AE 1 Uk LA K BR 1& P %
KEMENER BEEKEZEDH, RFEAE3BK
THE 12 h. 2 51FRER 20 g 24T J5 #4975 5k B 3
F 100 mL 0. Imol/L, 0.3 mol/L, 0.4 mol/L §
FeSO,. TH, OB B+, TREBZ LZREHEKS
24 h, T EEHEERETFTZHRENZGTEHRE
T4, BG5S R ok R B F YIS HE %, 2 3
PRidAHE L B2 I HFe BFTHHBEREITEM
# 2 FiR.

£2 GACLFeBTFHHR
Tab.2 The weight concentration of
Fe ~ ion carried on GAC

Fe B F ¥ B/ (mol - L")

BE GAC L Fe B§F
: B ﬁgﬁﬁmﬁ HERE/ (mg-g™")
#1 0.1 0.047 14.84
2 0.3 0.281 33.00
B3 0.4 0.348 —
2 RBRERSHW

2.1 RUERIWSHT

LRFHEEACMEREBZIROER EFE
BB FKRE A BT E B LU RAENE C,%
RIERLRHT . 40 F BB GAC & 1 g, B)
GETHEE A 250 14.84 mg/g.33.32 mg/g .
42.56 mg/g, 1 B 3 F 5 B K 540 W, 720 W,
900 W, 53 2L 1k B /K #E 4T 15 min 30 min 45 min
AL, #HE=ER =K FHITEXRRRH, &
HE&EREBRENE3 A1 PR,

HE 1 FEEEMERBEROEFETA.

()& BB FHM RIKIMM COD iy £ B E
2 A E B KT 2 405 vE BE X/ ; i o KRR
BRI MEE R K EEEZES ST S

(2) Bz T &% COD K i 2 B 44 & W # 2
AR, HEABEE B ARSI RN M E K
B EYRAZMAMEUEERAK, AHE
COD (2B ¥ L A B L. 247 R B 0 3% 3 2h

3} - OH W= RA—EHRHEIEN, HX 2
& LRk I ER ke 3 DN ¢ 2 E S 1-90)

ERERUALBARKRELW.
——A 8B ——C
95 95
90 o 90
i 85 ;_ 85
& 80 & 80
#H 75 75
a 70 P-4 70
Q
O 65 65
60 60
1 2 3 1 2 3
AF AF
(2) CODERR K E (b) WERAEH T

1 SEFHmR. MEhE MELE
B A B EE W
Fig.1 Effect of the weight concentration of Fe ~ ion
and power of microwave and microwave

treating time on removal rate

%3 EXRBER
Tab.3 Result of orthogonal test
EBRB/%
HRE A B C T o
1 1 1 1 41.55 29.20
2 1 2 2 75.53  71.29
3 1 3 3 88.25 83.82
4 2 1 2 82.10 89.34
5 2 2 3 97.72 98.66
6 2 3 1 73.74 78.10
7 3 1 3 95.85 95.41
8 3 2 1 80.49 73.09
9 3 3 2 93.34 97.02
K, 68.44 63.44 73.17 71.32 65.26 60.13
K, 84.52 83.70 84.58 83.02 83.66 87.88 z-= =
728.57 1721.94

K; 89.89 88.51 85.11 86.31 93.94 92.63
R 21.45 25.26 11.94 14.99 28.68 32.50

(3) bl C f2R Al LA i : 4L e} /E] % COD
R 2= B o RE o e K, FF REAL PR (] B9 E & X R
E—HRFEBRKIHIE.

f#% 3 AT A1, % COD MM ER RN EME Y
BERHA C B E AT AL B 8], B &
HHh%ES ALK A,B,C,, Bl GAC I Fe ETHHRE
$33.32 mg/g ST AL IR K 720 W AL
B} 18] 7 45 min F9 &L T ,COD RMEREER, /
B2 4E4% COD {E % 83 mg/L,MIRE N 7.3 mg/L
BBITHRGE CREEBEBRO pHRTER
B& R Ex pH MM 2RI RK.

HTFRENLENBRZLRMEELHEA
X, HUEE AB BE(A,B,)# T TH K
Bt AR E S COD 5MERRMERHXR, KB
SR ME 2 Fiw.
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Fig.2 Effect of the microwave treating time

on COD and oil removal rate
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- OH MfEAT GAC I LI R AT B KA LIS

Ry SE MR AN, XA K& LHBRY
2B BB AL R AT 6815 B A COD Rl &
B

B EBRT BHT CAC LH Fe BTES B
BORHERRAERTHEEFIRRE Fe BT
BIERIEFRSEE. BT Fe 7K GAC Fifif
— IR b 8 MR Y, SR B 7E GAC L f9i
RYMsEs5 - OH BN, XHFEHBRM 5k
BABMBARHAT HZELAHETL LER
Rt Fxt - OH 974 BARAIEA R GAC X%
LA Beam iy R W RE S, B LA B I B 1R B
COD K xBERA BH B rgm.

IR, B BB M R BT 47 (48 H " B #E,
BB pH AR P EHARMERAGT, 24

B Fe(OH), il Fe(OH), %Mk, XA REK
HREDT R T RS FEKPREBHENTE
e HIRET M, AR EER, Gt~
B
2.2 pHEZ#HWE

LR LA Fenton SEWEAKF B AR, Bt
Fe’* fi£fk H,0, 74 - OH,# i - OH #IAHHL
YA FEBELEBRYWBEN. & T pH=8 1,
Fe'' @B R BRI, HLEEL® - OH
USRS pH ERXHNEEEERERN
1~8 HbLB%&HFELZRKHE S 4 A,B,C,,
ME&EFRHEEN33.32 my/g. MBEIRH
720 Wit &b 58 & (8] 27 45 min. A pH {H Xt COD
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Fig.3 Effect of pH on COD and oil removal rate
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WESMAMNEREROERER, AR
COD £ H B W 2 H 5k 30% , MM EBREH
oma A 2 20% 224 X Ut BA 1 O 3 R i i B
WAL R MAVE A, Flat i F 5 Fe BF3t H,0,
B B TR A ALV P, DA AT 412 (0 404 I B BB A 280t
7. 1 B X PLAK S B 45 H I B3R B GAC X 1%
BEMREESEREREMNBIRENAEEEXE
ERER.

2.4 iR GAC B R ERASHK

EEBIBD,GAC BRI THREFHELRY,
MBS T GAC FEMBYES FRBIES W™
A B AR FAR AL, 4 BB 7 BB SR 1L D A EE, R At 2
HEBEMRANLERTHEXESLYBRELE
BRAC, T M 7E LB o 69K TR HLYD B 2 9 R AR
EBREHE 2T, T LR 3 B8 MR, &
R AW AT R R TR R L EHATIF L
CAC BB FA.

JR R GAC EAMER HELREH CACR
WTHBKS, MERApH K2 -3, HETRY
BEAYEREY 24 h48 h, RAEKRIER D Fe
BFHESE, BYREL. HEENEK GAC HE
#17 Fe BT HRH SR B REAE)SH GAC [ Fe
BFHSER K THKAN GAC,XRH FRHHE
fEREEERASO RTINS R,
MNEBEHREXE ERXEE 7KK GAC 55 RA
B GAC SR MM BB R EFAR K, MELE
REAHFHEA.

2.5 WEABANEKRNHHZE

B 1 AT, R B Ak BB AT ) M RE 4K, T B
EZ T ,45 min J5 RBRF X 98.66% , )5 JL
FEARETE, V8 4L B B ] X B 45 min B, K
AR MAYFEC 2B PIFEME . W5
Ra AR Q2)ER:

dC/de =kC" (2)

APk %W R 7 R, (mg/L)' ™ - 175 C

KA P MR, mg/Lsn ARMEE, Y n=

I RN —RE . B ERFERAR(2) %
!, AR

In[1/(1 -E)] =kt 3)

HE 1 BRI BBREARNE 4 iR B
RATA, A MBEKMEHEACELLELE
$,In[1/(1 - E)] 54t Eef M ERFHEERX
RAMERBER X095 L TR mERRS L
EHEMXRERE R ENR, MBEEGETH
R K By b B R e — R R

%4 WENEBREHHFHER

Tab.4 the dynamics data of microwave reaction

&b PR 6$ f8) ¢/min
0 10 20 30 45 60 75
E/% 5.13 38.11 78.89 95.67 98.66 99.11 99.59
In[1/
(1-E)]

e

0.053 0.479 1.555 3.139 4.313 4.723 5.497

3 &

(1) RFH Fe B GAC. R MBI E UK
AR ERE G ERREEERRER, Y
GAC I Fe B TR &K 33.32 mp/g S B AL BT
3 720 W A I 4b BB B (A] O 45 min &,
COD Bt EBR £ B 5. COD LR #EiXF|97.72% ;
W B # ik D) 98.66%. i K #4x COD K
83 mg/L,iM¥EE R 7.3 mg/L,ikF T GB3551 -83
B R AR AL E B HE bR .

(2) HIERZL RSl A, %t COD RihKBRE
e B K ¥ BR R D i B e AL B e AR SR S B PR
BT COD R ML Bt ML i
fERFHA.

(3) R4 GAC LRI R M R Atk 5 B M 18
35, [R1E 1 F 0 0 0 1R R (A AL T & A B R, T
E 18 GAC K18 T B4,

(4) BB AT LU Fe 89 GAC S PLIL AT
&b 3 A4 I A — B RN Bh .
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Experimental Research on Emulsified Oil Wastewater Treating by Microwave
Catalysis Oxidation on GAC Carrying Fe ~ ion

GUAN Wei - sheng, DING Zhan, LIU Jian, GAO Xiao - hua

(School of Environmental Science and Engineering, Chang’ an University, Xi’ an 710064, China)
g g

Abstract: Emulsified oil wastewater was treated by granule activated carbon ( GAC) carrying different weight
concentration Fe ~ ion under the condition of microwave. Orthogonal experiment was designed to analyze the
influence of microwave on treatment effect. And then, dynamic behavior of microwave catalysis oxidation for e-
mulsified oil wastewater was discussed based on removal rates of oil. The result shows that the main influential
factor is microwave treating time. And the optimal conditions of experiment are as follows: the weight concen-
tration of Fe ~ ion carried on granule activated carbon (GAC) is 33.32 mg/g, the power of microwave is 720
W and the time of microwave treating is 45 min. After that, the value of COD and oil in effluent can reach e-
mission standards. In addition, the dynamics of this reaction is a single order reaction when microwave cataly-
sis oxidation was used to treat emulsified oil wastewater.

Key words: environment engineering; emulsified oil wastewater; microwave; removal rate; kinetics



