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Table 1 Basic water quality indicators of the coking wastewater sample

. con Do NN $- qh KR W Ui @ i/m !
p _ _ _ _ _

/(mg-L 1) /(mg-L l) /(mg‘Lil) /(mg'Lil) /(mg-L l) /(mg-L l) /(mg-L l) /m~" 620 nm 525 nm  436nm
10.5+0.5 3500 +20 984.5+6.5 281 £8 47 +3 26 5 700 +30 270 £10 15.1 0.0859 0.1879 0.4204

1.2 A0

K H XAD-8 RUR G XK A (0 i A ML T 4153 50 85 AR BRI 1 AS TRDHE £ Ak 7K A AL
Yoy ME K EREY) 5T (HOA) (i K B8 4 5T (HOB ) | i 7K 4 497 it (HON) Fil R 7K 4 it (HIS ) 4 28
a5
1.3 UEH

COD \NH," -N >~ by % W o S Hahm i 2 BESCk [ 127 38 P4 HLER (DOC) Ay 5
K Hl TOC-Veph (Shimadzu ) B g A5 AU /3 1A, KR 0. 45 wm 38 I U8, 25 B U s Y000 e A HLAK
B R P AT R B 5 A 5 1 2 IR IE B if 10 7887:1994 (E) |, 38 i3 45 41 43 fE I K 436 nm
525 nm 1620 nm [ W G AE SR S W45 40 43 1) 2 3. 620 nm 525 nm Al 436 nm Zb 8 AT UL G IR U |
254 nmih (R SMRISAE (UV 5, ) FIEESM- AT U535 A 7 R A UV-Lambada850 ( Perkin Elmer) %1 45 5)-1]
WAy IR

BN P EIYIZERO T

HOA : B2 200 mL HOA F43¥ i =19, i 6 mol-L~" HCI i pH < 2, il A 20 mL & 4l — &l L %
H10 min, F 143205, BOR R 240 E TR0, F 20 mL S e se 2K 2 k.

HOB: H{ 200 mL HOB F4il =l H, ] 6 mol-L~" NaOH 3 pH > 12, /il A 20 mL & %4k — &( F 45z
ZH 10 min, § 150205, BUE R E2A YU E T80, 20 mL S BEFE /A0 2 k.

HON: 200 mL HON ¥%f#F 1 L Milli-Q /K, & F 4l =, inA 50 mL (34l — 50 B 2
10 min, # 1k 5025 BUE T 28 P E XS0, FH 50 mL 50 H % 78 /3 2B 2 Ik

HIS: §2 200 mL HIS F43iw-=}H, BIA 20 mL HEE(f HIS 7853 730 H0 T /KA, A 20 mL 8354l
AR BEAER 10 min, 1R 2 )G BUH R A VU E TG0, 20 mL S H BEFE AT AL 2 K.

W2 1) A BB A8 75 /KA R M 1 B8 B T e A T MR A, S J A LA 28 e e 78 R A 4 22 2 mL,
YEHR GC/MS F3HHE .

GC/MS 4374/ : GC/MS-QP2010 Plus ( Shimadzu ) , RXI-5MS 43 E 4145 F: (30 m x 0. 25 mm x
0.25 pm) 5 3 2 W L mLemin ™ JERE TR 250 °C 5 B TAERE 70 eV B TR IR E 250 °C 5 THEFRE
F R s MBITERTREE 60 °C 1L 6 Comin ™' [T} 2 300 °C,7E 300 C 545 30 min; HEFERR 1 pl; 23k 10:1.

2 #R5e

2.1 MfbRK#414r DOC fy43Ai

T K AENYF R E Z LA @ 0920 5 s K A WL P i & 1, DOC 9 FH T 3R AE
B A AT 5 A K 48 A HLAL A DOC B3 AR5 0. I 1 AT LR S, 24k B /K v DOC
(854 998.4 mg- L', Hor HIS #1 HOA & &5 55, 40531 5 44 DOC 1) 44. 3% 1 32. 4% , 1iif HON 1 HOB
(B A4 0, 435 5 24 DOC 14 12. 3% F110.9% |, 4 HIS Fil HOA 2% B4k /K 1) £ B HLL14)
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Fig.1 DOC of various fractions in coking wastewater
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Fig.2 Ultraviolet-visible absorption spectra of coking wastewater and its four fractions
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FEARTGE SR IK) UV 5, 5 DOC FEARAEAE— 350, Ui AR AL K b 0 2K PR 20 IR R R R T 2%
Kor AN 5 C=C BN C =0 XI5 F LG ).

2.3 ALK AR A g

Ak &K S A K & B @ B I—CH, .—NH, .—SH ,—NHR ,—NR, \—OR 5§, 4 {4 4] £

—CHO— ,—CH =CH— ,—NO, .—COOH ,—CNH, O 2§ if &4 SCN— CN—4: 5, T Fe’ " .Cu’" %4 )8
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BT S LR RV T S R s A A A R K B S TR AR €, RO TR A R K 10 A
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Fig.3 Chroma of various fractions of coking wastewater
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Fig.4 GC/MS of various fractions of coking wastewater
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Jit. HOB fA ML 73 BN B0 AEAS SR A0 0F DA T 44 R LYy, 1 2002 4 M A& RARER
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Table 2 Dominating organic matters in four fractions of coking wastewater
Iy A B
HIS RN R VEMR L SRMER 1R 228 RHTEE, 2,5-HVRENENE | IVE | JERE . 3-mRtk, 3.,3- NG | S8

ZEWy . 2-HIE WY | 3-HIIEEY . 4-HIERY . 2,3- T H IR 2 4- B EEY L 2,5- T H LRy . 3,5- T H LRy . 2,6- —HI L
. 3,4- WM . 1-28Mr | 2-25Mr | 3-Z 2y 3-FA4-H R . 4-83,5- " HERB . p-L WA B 3-ZHRER .

HOA TH-Bfi . ZRFE0km | 2 (3H) -2RFFmEmg | 3,4- 4R Fnbmg . 1(3H) -8k | 4-F236-28FF [ b]mEmy | 3,3'- 2N
L 2-H LRG| 2-FR BRI . EURORIEE R | 2-90 3 -3-H IR H R | 3--IN MR | 4- 2L L | 2-4 -
1-FA - 2R g | 1(2H) -5k

M 3-HURER N | A-HUREDR N | 2GR | 3-SR . RITESNE | 2- S A | 4-EAE IR | 5N
(e W | SRR | 6- T HEIEDR | - FEYRE SR RO | 4-HUREME N | 6- HY LIRS -BRIGE MG | 2,3- T HP Lk | 4-HE
M 4-ZURE- Sk | LTI | 3-F RSt | LH-DRIFBRME | S-HURE-RIFRRM: | 2,5- I SRIFIRIE | 2- 2 J-

HOB IR | ZEI[2, 1-d] K | 2-FEE-FRFRE | 1-Z 2 (C) DRIE | 3-(2-p 2 ) Wl OH -MEIEF-[3,4-b ] m| i |
TH -MEBEFF[2,3-b 050 | 2-HIE-5- 202 - L e | TH-nERG[2,3-b TIERE | 3-HTJ-2-MEWE M | HRnde | WY0E | ik | 5%
FFWEME ST RE-WE DR IR, SR -1, 2, 338 0F = 3R ek L 1-BE2--1-N i 4-HR R, 6- TR R
N-(1-HBE-2- 2 2 5E) Sl | 1-H LRk

NG KNG 4-AE-ER . 3,37 -5 | 2-28-2 6 . (1, 17-0R ] -3 ,4-T 5 . 9-25 )1 . Mol 2-HY HE-mg| e |
3-HUJE- M| | 4-H | W | S-FH N5 Wk | 6- N5 Wk, FEIFL b I wsmk R [ h]wgemtk | 1-HTJE-Ms AR | 4-2( 5690 |
L-EABR . SRORTRA R MG, 1-T 3k 2-(2-23%) WM | 4-Z B2 WV | oS-I | p-RR -l | 18, 297,

HON 2,24, 4- DU WU REPU SRR | 4-5 LT[ b1 mEny | SH-eigf[1,2- bImERE | 2-8 3k AR [1,4] 8 () &
L(2H) -5k | 2-MEng -1 26 | 4-5255-0- 27 | 4-HUBE-DVBERR | 1-228-25 . 5 H-Bfi[ 1,2-b ] Mg | SR 5E-1 2505
3-MGIWRJE | A4-FYRE-1-ZE I, 3,4-T I BER IR | 1 428 IR — T L 6-5-N5 W . 28 JF Wk -1 (3H) -G i)
305K 12K TR T A2 LS

(1) HIS #1 HOA ZAEAHIK EZMA LA S, —F XHEARBOK A P S 1 SR T 70%
(2) FRALPIKAE 200—250 nm i i P9 H BRA3 1) I MACUE, E 300—400 nm 2 Ji] Hy BE— R S B/ Y

Wi , Bi I AR ALK S A R R B IR AL B T S A D B 2 I MR 5 1)

(3) ALK (RE 32 % HON I HOA 7344978, HON 7 525 nm 1436 nm 4B G HE 7351 o5 4L

R K W S EE 1 42. 9% F142. 1% ,HOA 7E 525 nm F1 436 nm &% 5% FE 40 3] i B Ak B2 /K W 56 B2 1) 21. 4%
F115.8%.

(4) HIS H it ALY = 2R TR M A Pk S pbk s HOA rp 32 B2 A4 Bl 58, o 2 22 DL A Aol

FPUCE 3 HOB A YU M BN 2%, EEORA R IEAN G FAIME G 1) s HON Hh 2R 0
HATHEY 85 SIS B2 HE2E JRRE M Z IR T7 I W) .
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ABSTRACT

Coking wastewater is the representative wastewater containing various organic pollutants. In order to
ascertain the composition, XAD-8 resin was applied to concentrate and isolate the organic compounds in
coking wastewater. Dissolved organic matter in coking wastewater was fractionated into four different fractions
hydrophobic acids ( HOA ), hydrophobic bases ( HOB), hydrophobic neutrals ( HON) and hydrophilic
substances (HIS). Thereafter, the dissolved organic carbon (DOC), ultraviolet-visible ( UV) absorption
spectroscopy, chroma and the organic component were determined. The DOC values of HIS and HOA showed
these two were the main fractions of DOM, comprising 44. 3% and 32. 4% of the total sample. The
characteristic absorption wavelength of coking wastewaater ranged from 200 nm to 250 nm and 300 nm to
400 nm, and the intension order was HIS > HOA > HON > HOB. The chroma of coking wastewater was
composed of HOA and HON, and their absorbance at 525 nm and 436 nm contributed 42.9% , 42.1% and
21.4% , 15.8% of the total. The dominant compounds were aniline, phenol, quinoline and isoquinoline for
HIS, various alkyl phenols for HOA, aniline bases and polycyclic nitrogen-containing aromatics for HOB and
indole with its ramifications for HON.

Keywords: coking wastewater, dissolved organic matter, ultraviolet-visible spectroscopy analysis,

chroma.



