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Table 1 Comparison of treatment effects of different electrode materials on industrial wastewater

B RIS S )
H 57kl — — EWrRI% IR
SRR bR BH

Fe-Fe HHEPUTIR A=K COD 32350 mg-L"' 9572 [5]

Fe-Fe E[RE K TOC 18 400 mg-L™' 65 [9]
Fe-Fe ErEA A K COD 90 000 mg-L™' 52 [10]
Fe-Fe TR ROK AET 34450 mg L™ 30 [10]
NF- G TR IRK COD 90 000 mg-L.~' 16 [10]
NNt R AT RK AET 34450 mg-L! 26 [10]
Fe-Fe BB IR COD 11000 mg-L" 65.85  [11]
Cu-Al TR K m5 s 3180~200 mg-L™ 92.5 [12]
Cu-Al RE K COD 20~1019 mg-L™ 95.1 [12]
Cu-Al R MR K T 118~380 NTU 99 [12]
BAN-Al B AR 7K 5 e 5000 mg-L" >99  [13]

A, WHEF AL(OH)(s) 5% Fe(OH),(s) S 3R MM, & ¥4 16 PRI BE R AE B B ™ A= 0 & A 2R 1R
L AT ey or s U0 SR IREENL AL, TEHL BRI BRT, RKIKRES K ERTTRY
MiRa . R R F LA R LR L A B 1L

HLELBEAL I T 2 M as AT A T e maE i R, RE . AT, &g . sl SR,
S v T A A R R AR i e s AR L A R K R AT R AL B R, REAIR pH AT S BH AR
THAE, $2 75 pH W 3R AE w10, ) He, 22 5 A SATLAR Tk K I, 353K 3] 95% 1) COD 2
R, NS AR A AR 23 )l 2.54 BRIC-m A 7.16 BROC-m”, R EAUN G H R 35%0), 7L &
Bl A, AR SRS 75 Ol LKA, 4B /by, X295 n i
AP IR A S S W B TR A R T, T L — 2 AR, DA R AL B R AR R A B Ak
Mg 20 i il B A R N, PR SR I Y A A IR IR, BRI ES , RONVIE PR, AR
Fhres Ol Hy T H R PR KR R T 60 C, FER TR A A FR BB S A BOM R B4 . 1
Ab, R bk i e 37t R] A A8 AR AR B AL S A Ak, B e A BRACR IR AT LA,

hy it DR A3 A A R TR LM B ) AL, AR BIE AT DL E IR ER PR K ORI 4, R Bk el b
5 5L L 2R BOR X L B ER PR K B AL BRAICR A AT F SR BE R L Ay B AL, WA SR AL RS, B
T A H AR 22 R A B I A b B R R S
1 SET#HRF 5
L1 ##

A SERIK AR I A HE R H B R SO K, pH O 7~8, HLS A 700~950 pS-em ', LR A
i (COD) A 4 500~10 000 mg-L™", I&MPEA HLER (DOC) A 300~500 mg-L™", 4 3 000~5 000 mg-L™',

S R E O e . e BESE, By Eaka; EhER . TOKERAN . oK LBE, PO
CHEAE, R ar vt BT HARAT LR SR AR R A, W A SE S N AR I T
1.2 A&

1) AR 0. RHKTEZSH0 T GEEMR A AR E pH ARS8 Sk FL T A
% (DR/2400 #Y, SE[E MG A 4 |]) Ml € COD; R HLE A HLAK 73 B A (multi N/C 2100 S, & E HE & 24
Al) M %E DOC; MR [F Z BB (R 7 b i (HI-637-2018), SR HIZLAMIAHAX (Oil480R, Jt 5t B A} 4K
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RN I AE Ml 2R ICP-OES 1% (OPTIMA 7000DV, 3 [ PE 2\ Al) il & Ca*', Mg*; R T
54 (ICS-2100, 3 [ #4A w)) W CL BT s ik iz .

2) BB AT, SR B AEE (BXS3M,  H 7R SR EL T F]) L% A I 5k 15 7K Ak 38 i s 1) 6 A
Ko RIBC B E TR L, 7R T WA FCR AR5 A .

3) GC-MS 7o M4 A A Al A ML S5 %R 4 53 3 Brbn e ) (SYT 5119-2008) X H il £
JE K IEATA AN 5320 15, R Trace1310 S AH (53% 5 TSQ 8000 Evo — Hi PU 2 T 5t 1% 4L BX FH (Thermo, 3
B M iy o 3% 4k AN 99.999% B R A, T A 1 mL-min (TR & 0F), A
20:1; (A% AE  HP-5MS #7473 B4 AE (30 mx0.25 mmx0.25 um), #)EAAER A 80 °C, 4E+F 3 min
J5, DL 6 °Comin™' 43 FHIR 2 280 °C JF4E+E 5 ming FEAER N 02 pb. BRI BLE T H R
70 eV, JEfi b m/z R 35~420,

4) HAE BT o FE 2R 0.45 um B TR £ 4 B 8 )5 . R FH 58 A RE Ll - = 4t e O ol 1% X
(Aqualog, H 7% HORIBA /& ®]) H 44 4 0] W% 1% (UV-vis) Al = 4 52576 13% (3D-EEMs). i ] 1 cmx
1em PUTE &AL AL, PUBLiK N H, SRR TIESA R . AWK (Ex) & 200~500 nm,
REI%E K (Em) 2 200~600 nm, 34 S5 48 5 nm.,

KA AN AT DG RE RS I BEAT 0T, 31 250 nm Al 365 nm Ab WO EE B HAR (Eys/Exes)» AT
K WA WL B 5 B BE R o T . [RIAE, TFE Y 254 nm PR A R $S DOC i e B A9 L
{H (SUVA,y,), FIHI2EZR/R DOM 35 75 B .

RAE =ML R . KRB BT RS AR, RS = 4R R RO B S5 3D g R, LA
I3 BT RRAE 5 S 8 R 28 Sk 3
1.3 XLWHE

AW 5E 16 FH A X H Ak 2 N A, HUAR _ Pra—

SN Fe A AL BB 5 R 34 4 1l o b T

M. AR A 10.5 cmx14.cm, B A 8] BE
H 2 em, BEALSCE KR K 500 mL, S5

FEANEE 1R o A HE 5 51 A5 % S AE B
FL O R T L SN ) 25 Tk 2 A T g
KRR o TEMARAE TG, A P9 R
VA

7E Fe-ri, 22 5E A0 BRAE AR v, SR e 107 it T
J5 ¥ (RSM)REITEL G 7 58, W) L 2R BEAL BT
FHERT 26 A T RS 00 355 B s
fi9 725 Bt YGE . R ) Design-Expert 8.0 k14 1 SERER
T2 S AR N R T 0 A SR Fig. 1 Diagram of test flow
DL JEE RS2 N [B] 2 F, 2R A B A v ) S R e PR R U, CHENY 8y, W i 5 B Bl g, o 2R
BER A ARBOR, WA A B AR BRASCR TN B AR . R, ARBIESY E E LASOBE I T ()
FVHL L %5 B (XG) A 52 T v M R A2 K Pl 2R R A FRASOCR I K8 5, LA COD Z5BR 2 (Y)) FlLEH 25 R 3
(Y) W AR, AR RSM 23 A S 36 B4 )45 i 17 A A BIUIAEL (5% 2).
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Table2 Response test results

(Y,)CODERRE/% (V) BihERR/%

SIEFE ()RR /min (OB EE/ (mA-cm?)
Sf BOUM SR WU
1 10 1 40.75 40.75 28.046 27.85
2 15 1 51.86 48.98 50.94 45.11
3 20 1 53.02 54.18 58.316 56.47
4 25 1 55.56 56.33 59.57 61.94
5 30 1 58.42 55.45 60.023 61.52
6 10 2 52.23 53.28 41.273 4739
7 15 2 61.92 61.59 62.732 63.67
8 20 2 64.78 66.86 76.201 74.05
9 25 2 66.23 69.1 77.02 78.54
10 30 5 67.31 68.29 78.553 77.14
11 10 3 59.94 61.12 56.588 60.81
12 15 3 71.11 69.51 76.133 76.11
13 20 3 73.47 74.86 84.49 85.52
14 25 3 74.66 77.18 84.49 89.03
15 30 3 76.34 76.45 87.459 86.65
16 10 4 63.74 64.27 73.894 68.12
17 15 4 78.24 72.74 87.908 82.45
18 20 4 79.58 78.18 92.03 90.88
19 25 4 82.33 80.57 93.67 93.41
20 30 4 83.24 79.92 94.356 90.05
21 10 5 60.67 62.74 67.937 69.32
22 15 5 72.04 71.29 83.305 82.67
23 20 5 75.79 76.8 87.51 90.12
24 25 5 78.26 79.27 86.84 91.68
25 30 5 76.92 78.71 88.565 87.34
2 TWHERE5TIR
2.1 AR R %
N § WA =y 60 100
H, I 6 K 7K 9 COD 1 il ) 16 o vk i
SEH4°8 5 100mg-L" #1113 000 mg- L' B HLIR 50 150
SR 3 mA-em 2, KA [A] 2 B B[] COD 5 o Aot o e
S BV, H Fe BB A ALHUBOR COD | ¥
5B R R BRRCR , SR 2 o, Lk £, 140 &
N N YN o [ —m—Fe-COD£BRE &
B, BEEE BN ] B39 i, COD Al gLl 2 S e ALCODEBE |y
I %7 EE =R N3 . - 10 | +Fe'1ﬁu\?ﬂ}2§|§%%§
KR BT = o 4 W 20 min B, Fe HL B Al - AR |
Al 1Y) COD 2B 4 5 52% H1 50%, 3 or S . . . ]
TR BR R B 90.3% 1 88.5%. LA RE ., 0 5 10 15 20
- e . IR [ /mi
K JH Fe BB, BB 2R B2 K 19 COD 5 4 26 o
G 2 5 T AL 2 FeHLIRS Al LR FL & FE 7K X COD 5
7 =] o ~
BEoMRERE

T Al J3 g BF
HE— ‘j:]l‘ A LSS Fe HL AR AT AT HL Bl Fig.2 Removal of COD and total oil from desalter wastewater
A PR R B AR R K B IS YRR A (ﬁi K 50 1%) , 4 with Fe and Al electrode
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RANE 3 s nTRAE Y, A i 8 B K AE 0BT T nl DL B I i RN AN 7 B 3ih i (0.5~15 pmy), I 5
BORPRLY KoK EARZE e . R Fe RN AL ZRBEAL B, K P B G2 i, 0] WL 20
ANEURE ) B TR o LA AL U AL 3RS , JKAH R R 2, ELn] WL AR i i o

w ’tf \

50 pm

(o) Al-HL 2 EEAb T H 7K

(a) JFUK | (b) Fe-Hi 22 HEAbBI Y /K
B3 ERRREL KR 7K A B 2R K Y B SR E 1R
Fig. 3 Microscopic images of desalter wastewater without or with electrocoagulation
i bRTiA, L BREER] oy e A B AR K Bl . K L CTENRAS A, L Fe LR AE 25 BR COD AL
I RORESE , MRS BRI, ABFFEIE$F Fe AR AL PR LR K, #E— AL ab BE T2

2R, FRRITE I .
22 BRI TZERY KRGS

1) GC-MS 5+ . FIJH Fe th i b 2 4 3 5k TR T TP
Bk, ML 4 mAcem, BUR B ) kit LT
5. 15, 20 min i 1A HEAT AN SM 40 B0, AT L L L, Fesm
Sk RSB L ] 7006, 4 B S0 4 B £ | Fe-15 min
GC-MS 4}, 15 ALHUNEJZ I3 15 min #93# L Fe-20 min
VEAT R H . AR T 4 PTR . TR [

L R P AR RN A3 S AR AL 10~27 1Y
RRAEY MR . W AR ESEILE
Y. RH Fe AR ES, HZEEAIS min 5, &
BACE YR S A B A A K, {HAE X = B
REA, BT O ok e FRAEG L aBs XoF 07 A5 3 11

b 4 8 1|2 1|6 2IO 2I4 2IS 3|2 3|6 4IO
{5 BRI} [ /min
E 4 ®BBEREEKKEBZEETKGC-MS 21
BETFRNTLE

Fig. 4 Comparison of total ion current in desalter wastewater

before and after electrocoagulation by GC-MS analysis

FBRBL N 30%; BHEEE 15minf5, JLTRK
AR EN A > 1 VB I . HL 220 20 min 7K 5 15 mintH 7K A9 1% EIARAL . 17 5% FH AL FEL B 08 47 L 22
BER, RRL 15 min 5 81 A 2 TR AT AR B R SRR R, k5 R 2 FE 3 A5 R — B, AT RLHEIT,
Fe HL A% HL 22 356 T 25025 0 i B 50 /K B A0 s 2 BT, B T S A5 e B < 10 M & /A ML i 2%
BRVEFHIF AN

1 T GC-MS BB I 27 A% P Tk 6 A A o O ZE B, A1 Okt Pl 2 R 5 T LA 2 B W R
FNGERIEY T, X T GC-MS To7k K6 21 (14 58 A P A HLA o X AR A8 R0

2) VeI AT o A HE— 25 A B E 2R R E B AR K T A AL VR o R I R
4 mA-cm 2, S B8] A 20 min {55 BB ER K, XFH DOM #E 47 UV-vis #l1 3D-EEMsY % 43 47 .
UV-vis 1] LA FH 5 YL %t 58 S0 3% 5 T D56 198 W A0 1 Dl e AiE 0 Joi ¥k J3 Aok i, 3D-EEMs W BB A% R
FH = 438 0 0 558 5 B X A AL A T S ) U

[ 5 Sk B 6 2 7K HL 2R BE T SR DOM [ UV-vis 3 & LA K SUVA,, Al E,o/Eses RIAELIE . T
DOM &5 Z 2 A A5, Hod <n-n” B F BRAE 76 250~280 nm 2 [A] 43 B & () 48 R W g 19200, |y
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Fig. 5 UV-vis spectral analysis of desalter wastewater before and after electrocoagulation

K5 AT LA i, W R 2 /K B 1T e DOM By AR AR I g oy 266 nm, L 22 BE 5 DOM 1Y 25 4h A] UL i
WS B S R AIG . 266 nm A 1 SR AMIL IS PR 0.711 B % 0.319, KBRFE N 55%. M SETLIAE H, Hi
R B BT Eys/Eyes M 6.8 THEIZ 117, SUVA,,, WM 019 FEZE 0.07, E,o/Eyes (HEITHEF ] DOM
f 97 7 BEFI 73 T BRI, X 5 SUVA,,, FERARACI7 T 454 o5 LA i — 2.

F I PR K F BRI SR = 4E SOOI X e g R W6 firas o T LAE L BRI K DOM %
A 2 AHEIEDE 6%, F1 O Ex/Em=208 nm/ 298 nm,” F2 24 Ex/Em=264 nm/ 296 nm, 34y i 38 & % 1 7%
JaU . JFUK R FLFI F2 (X 5 638 B 43 51 A 208 919 1 77 443, Zid L BRI SE , 2 A EE U
U A R R AEAR R, RIS F1ANF2 B9 H X2 0 50 B2 70 [l 194 783 1 76 833, X2
5 FE Y B AICMR AN . A IE ™Y, SRR A 2 T WL TR K, AR (Ex/Em=210 nm/
280 nm, Ex/Em=260 nm/ 285 nm) F11; 2 (EX/Em=270 nm/ 300 nm, Ex/Em=220 nm/ 300 nm) 55, XK
By F RN, WA SRR R SR T 2R BEXT T Y B A BRI AR, X 5K 4
f9 73 BT 45 R — 2.

AT i AR S i
400 3x10° 400 3x10°
380 210 380 | 2x10°
2x10° 2x10°

360 1x108 360 1x10°
£ 340 .5”0" £ 340 5x10°
& 0 2 . 0
= 3208 = 320
s = ru F2: 264 nm/296 n =
300 ) o @ jﬁ 300

280 = ' 28

260 260

200 220 240 260 280 300 200 220 240 260 280 300
PR K /nm ORI /mm
(a) HLBEERJFUK (b) HIZEEAL IS
6 HRREEKBERERNAIEZHRALKIEDH

Fig. 6 3D-EEMs analysis of desalter wastewater before and after electrocoagulation
i LRIk, MBERE K DOM i — FR G A [F) 4544 F 005 Jot e i A ML 2H A, HG v 55 A P AN A R
SEMITE 266 nm b FAT B A5 ANRC, (H RIRTOE AP AU B PERGR A28 . R . R R BE
FBR T R B K T B IE R T, AR AR 07 R E AN HLY, SRR TEK AR DOM 43
TRRRAL, Wrksk, HEZONRE% B SO R 2R Y .
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3y A R R EE TR A, R EKE TR SRR, &AL L
B, BB 2 EEN SO BTN R B - CUA R AR AR, Rl ok Wi
Wi 7 HILA o ) 2 B 5200 SRk 2 ) g e Jd 6 P K T e A B e AL AL, ARBIF O B T S AR T
AR PR K Hp LA BT Ca¥' . Mg R CUFE L 288 (R 4 mA-cm ™) Ab PR 2 b (g 28 Ak - 25 R an &l 7
FIi7m o HUBEER BE K Ca?t. Mg FI CIRY B MR 23 31 R 269, 4.38 F1 158 mg- L', 2 I kAL 5
e JE B A e Ak, Hir Ca?t. M@ TE W 15~20 min B B 8%, 5850910 86.2% F1.91.3%,
Wi J I v B AR AL . R B AR R CUAY AR AL BOANTE] . 7E 0~25 min PNIZHFIEAL, 5 NG
MA b, HAE 25 min B 5s B A 24.7%, B Ca®'. Mg™ 1Y ZBR 2 RAK S

30 5 160

a
O\) —m—Ca*
25+ . ]
-0 -0-Mg? 4 150 |

[m]

140 b \

10 " 130.f

i E\kﬂ I

5F — O~ /
~—eme—= B 120 | "

0 10 20 30 40 50 60 0 10 20 30 40 50 60

43 !

Ca*/(mg - L)
Iy
Mg*/(mg - L)
Cl/(mg - L)

S [A]/min S 5 [A]/min
(a) Ca> 5Mg> 754k, (b) CI254k,

B 7 Bk SIS th Ca¥. Mg R CIBE R K2 B 8]0 25 b 28
Fig. 7 Variation of Ca®*, Mg*"and CI" with teaction time during electrocoagulation of desalter wastewater

HL B R B K i P, A0 F CO,* L HCO, - OH Z5 Bt 5 7 A ) SO,> o fER R BE e, KK
Hr ) Ca® F M™ 7 B B 3T 55 4 , 5 5 0 PE 25 T i CaCO, . CaMg(CO,),. MgCO,. Mg(OH), Fijt
VEWY, AR K bR R R T AR s FE ] — ML R RE R, SN N[, AR R R R
LA T g B4 (EL Gk 2 S R LR TR] - B K R 28 pH AR, i) 1 Ca® il Mg> TUTE W) 19 A= i,
T HOUR VI [E]>20 min 1Y BT ERE AR AR, CUIE S22 S BUA R pH BRI — P EZH R,

R A PR K R B AN A FL A 8044, 3 B T8 4 3 IR pHL 3 55 HCO, 1 SO, Ca® il Mg Y Al
el e, A R R DCE, B S REY . 1Ak, CIfEm SRk AR - AR | AR SR, A
AT SRR R TS R e e, o= (2) s (3) Bran Ul SR AR R A A e — S R BT
SEANY A AL, R, IR A A i COD Bk, Rt (4) Frs, M e
Mg ¥ CUE & ik BE PO, PR, FE i B BEE AR b, CIBT o v 3 52 90 2 AR T o |y ke 34 (11
7(b)). AH CUBT R T 1 5 R L BRAAUN 24.7%, XKW, CUEALEMIEENER DY, XA
B AL AT BR

2H,0(1) —» 4H" (aq) + O, (g) + 4e~ 2)
2CI" = Cl, +2¢ 3)
2nCl, + RH + 2nH,0 — 4nCl~ + R'H+nCO, + 4nH* 4)

AT LA, R 2R A e A 0 T M R R R L, AE 25 B R R4 COD 5 s b R T LY
IREEES SR B AE ST, i CURAL M B ALH) CL, xR THE A LY w0 AL RCR Ay — 2 Y
Teik, R AE S FEAG pH & 15 HB M 45 35 B9 30 407 . CHENU 5@ i BF 98 & B, Rk Cl b BB T
() 20% Lk 1B a] DG 25 ok st e 22 kA SR |
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4) F ol R R K L ER BEAE AL o B ER
PR K S — i LR B 5 B K, el A R
ATLAE R B ER R K i A 2% A AL K 5K
B ETR G A R RE B,
Yyl 3L 55 DR 5 A T AT H I 2R B K R Y
ANEEY B (BORLY . 2 AR ) a1 PR
HUCRESAT 8, SR WE 8 P,

R A R K B8 FLAR A L b R R AR
PEAERT, 2 H o - A B IR, IR R LA
TEIR I B W 5 AR R R e il sL Rl &
ZINTH R 3 O R 5 TR A R A S D ek

i 3 23 A n R R 2R BE TR P A (T 8 EREEKEUFERA BT RRER
Fe”) , S5 Ignt L5 i R S5 AE B AR Er R 12, Fig. 8 Schematic diagram of demulsification and oil removal
B K G B T 5 SRR BT L (A SRR I of desalter wastewater by electrocoagulation

. I = In PR L= N .

CIfi 5K 2 pH A, AT 7E— & FEEE L INH Ca> M Mg UUTE Wik A i . CUAE L 28 Bk 5 e v 25 7
AR, AT U R A LSS R, B AR R CO,, THH LR AT R,

ML . 2B, S0E . EAL SRR RE 02 25 BRI £R K A i b 2 R R A s ke v L h
EWEAVLY, COD 5 E & RGO W35 . BB ER A K 48 ik M BEE A B S T 4 ol B R
B OBEWSTE, AR LEIFESIREE, WRTRENA LY B8N TR AL, MR
SRS A LY, H R o i B O e Bk B < 10 B W I, 5 Sk S Ak B W B E
k2 B i B
23 TLIWEHMK

1) [ BRS04 o X ¢ 2 A S I 4% SR A7 Inl 9 43, RIS 200 1B f (COD 25 B R 5 B 25 B
R 5 2 A PRIAE B (B R B ()R R 4 B ) =2 18] A 35 T g (B A9 Rk 22 30 o e DA R A, 2 AR 4 X
(5) F1=k (6) Fim o

Y, =74.86+7.67X, + 11.31X, +0.32X, X, — 6.08X> —9.37X> (5)

Y, =85.52+12.92X, +16.82X, -3.91X, X, — 11.79X; — 12.22X, 6)

K. ¥, b COD LBR# ;. Y, b Eh ABR%E,
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*3 COD EMERE ANOVA L5 R
Table 3 ANOVA analysis results for COD removal model

=] SR FIF ¥y FfE Pli>F A
i 2 881.05 5 576.21 106.62 <0.000 1 B
X, 73475 1 734.75 135.96 <0.000 1 B
X, 1599.52 1 1599.52 295.97 <0.000 1 2
XX, 0.64 1 0.64 0.12 0.735 2 N
X’ 161.64 1 161.64 29.91 <0.0001 e
X, 384.51 1 384.51 71.15 <0:000 1 e
B2 102.68 19 5.4
B2 2983.73 24

TE: CODZERRFBMAIRE RER=0.97, KIEE FRER (adj)=0.96,

R4 BMEMRERYMN ANOVA TR
Table 4 ANOVA analysis results of oil removal model

BiE| S5 A F HEE ¥77 FlH PE>F B
A 6981.78 5 1396.36 106.22 <0.000 1 e
X, 2 086.68 1 2086.68 158.74 <0.000 1 E
X, 3538.14 1 3538.14 269.16 <0.000 1 W
XX, 95.55 1 95.55 7.27 0.014 3 (e
X’ 608.08 1 608.08 46.26 <0.000 1 B3
X’ 653.33 1 653.33 49.7 <0.000 1 W
B 2% 249.76 19 13.15
BZE 7231.54 24
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Fig. 9 Interaction effects between the reaction time and current density on COD removal rate
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Fig. 10 Interaction effects between the reaction time and current density on total oil removal rate
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Mechanism and process optimization of electrocoagulation for desalter
wastewater demulsification separation
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1. CNPC Research Institute of Safety and Environmental Technology, Beijing 102206, China; 2. State Key Laboratory of
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Abstract  To lower pollutants contents and remove recalcitrant compounds from desalter wastewater,
electrocoagulation with Fe and Al electrodes was employed to treat desalter wastewater. Gas chromatography-
mass spectrometry (GC-MS), ultraviolet visible spectroscopy (UV-vis), three-dimensional fluorescence
spectroscopy (3D-EEMs) and coexisting ion analysis were used to explore the demulsification and separation
mechanism. The operating conditions of electrocoagulation were optimized using a response surface
methodology (RSM). Results showed that almost no organics with carbon atom numbers greater than 11 could
be detected beyond 15 min treatment. After 20 min, the characteristic absorption value of desalter wastewater at
266 nm decreased by 55%, while the two main fluorescence peaks of desalter wastewater did not change
significantly. At 20~25 min, the highest removal rates of Ca*", Mg®" and CI” occurred, but CI' content increased
subsequently, indicating that the oxidation-reduction reactions happened in the system. As desalter wastewater
was treated by electrocoagulation with iron electrodes, the removal rates of chemical oxygen demand (COD) and
total oil correlated with the variables of current density and reaction time, which followed the quadratic
regression model, and current density had a significant effect on the removal rates. The optimal reaction
conditions for electrocoagulation were obtained as following: current density of 4.2 mA-cm * and reaction time
of 25.4 min, where the predictive removal rates of COD and total oil were 80.8% and 93.5%, respectively. It can
be concluded that desalter wastewater was efficiently demulsified and oil in it was removed by the coupling
effects of electric field demulsification, flocculation, air floatation and oxidation. This study provides a reference
for the large-scale application of electrocoagulation technology to treat desalter wastewater.

Keywords desalter wastewater; electrocoagulation; demulsification; RSM optimization; COD removal; total

oil removal
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