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BT B DB E DGRAR B A R, DR, A e 2O SR AR K A B R ARV A HLTS e, LAA BY T BRI %
S S BT A A o 5 A L

FEACBOKAEHE A BIPREG 2 BiTAR 2 AL PR G, RK AL 0 I8 115 S P il B S BEBA1Y . i T2 T
EHR MK BT R R B2, Tl K B DL EAL PR AR b — AN RE S8 1k, R
R — L BT TS P HEA SR B 0 A2 25 R G E NS AL G . A ALK AL B H AT
W3fi R F COD B IFH A I U S5 2 LA R PP o R Gt S S 4l th K B 330 7 WA v
PG AR PRI E 2 A RET 2. BEE XSRS R i B A S B G BiE LN 58 38 R A HLTS 9
VR TV 5 75 G il B B i FE AR AR 3 2L

RS 3k B A XA BAT AR B A AT B BOKAE BT 52, SR - WA WUl A ik
JBE EARSE r BTTIE B A GC/MS 2 HrEoR  RGEHIT ST 1 FEAL K FR A B 245 7 TR R, X o0
TAEYIR T AR S AP AR S TR AR AN SR T AR AR PR K R B R A LTS e
PIRAERHEMEA LTS A, 125 S AR MEAT LTS B WU RR S 1847 1 B K AL B 28 ¢ v O A LA

IR i

L1 KRR SCRAE T

FEALBOKIEKIBCE T RN AR AL A TR B T Rt oK R B UK FISME KR B B TR K
REFES %R GERI A/ O PR AE YA BT 2. KA ] 2010 48 10 H 16 H—10 J 26 H 4K i1,
We 3 YCORKE , I35 FEBITR & 7K RE B8 3 AP X (B0 D e 0tk , KRR DR AF T R S T A A Milli-Q 7K i
Vet BIRR B2 .

1.2 A2

BT R BOAREE A0 oy 2-F iy 3-H iy 4-F Y 2,4- Iy 28 1-HRE28 2-H 28 g . —4UE .
25 AR B S O IR e IR b ] S RO [ K9 IR [a ] BIIR(1,2,3cd J B 2T a,
h] B IR [ g, h, i ] d6 MEmk | S ngsmbk 2-FF JEngs ik 2, 4- — FT LM bk 22 L Ms ok MR B 5| e &8 DR — T R
TR ARR IR T TR VAR OR R TR AR OR R A (2- & AR B OB ) TR VAR OR TR XL
(4-H1RE-2- 10 ) T (RBOR IR AL (2- LA BE ) Tl AR AR W IR — IR (AP R IR — O AR —
FIR T W R R AR IR (2-1E T AL S A0 IR AR R IR O SRR —H R — (2-2 542
Fo) Fig ABFR R IR SERR AR R R, MR 2000 pm - L7 ICRAREE S A 1-RUR I A
2,4,6- =R, W EEHS K 1000 m - L0 PYARR 2R B-d10, ¥ 1000 pm - L™ X SE4RFE Y I H
Supelco 23 1] ( Bellefonte, PA, USA) . A ft FHUAL R 23 Hr-aok 2 o e £ A A 3500 ( — 5l 6 P L TE 2 e
FR ) 2k 035 2% , W B 75 [E Merck /3] ( Darmstadt, Germany).

1.3 GHL IR AR A5

IKAESEZE0L 0. 45 wm B IERE LT RIS R 8 B 25 P OBURL ) , >R T — S0 e 4 S 25 RO 23 0 7E v
P BB FIRR M 1) 25 PF T AT W IR A HURH 22l e 2 SO 4 28 1 mL, BRI 570 1y TE C e, o 3 ik
JBe AARER T B AE. R 15 mL IE R B AE AR A L, T 70 mL GE G e/ T bR A
W(V:V,T7:3) YEIAS B h S A HLE 23, 5 R 30 mL e it 3 B A A 2R MR HILE . 25 10
LMK ARG R 0.5 mL, #4T GC/MS 43HT.

GC/MS Jp#fr 4t : GC/MS-QP2010 Plus ( Shimadzu ) , RXI-5MS A7 2 B0 H: (30 m x 0. 25 mm x
0.25 wm) ;A S W] mLemin ™' ERE TR 250 C 5 HLFAE R 70 eV B FURTELEE 250 °C ; FHi
FEF M : 60 C LIS Comin ™' ETFZE 300 °C,7£ 300 CARHF 30 min; PERER 1 pL; 20 HE o 101 1.

1.4 fiitEfe

et 20 5375 GC/MS 3 B Bqli A4k, % A BSTFA (N, O-Bis ( trimethylsilyl ) trifluoroacetamide ) 1 17}
AR AE B 2R AL A Y. I 2 mL AE 4L T 10 mL o PTRE 55 19 3¢ 383048 o (KIMAX, USA) Hr A
2 mLAE A KRR 2 pH < 2,5k ] 6 mL 5@ Be4y 3 YORH, M 22 O T AR 28 THmA
200 L B, SR JE RN 50 L 10% BHEBE Y HI RS WORT 50 I 2% 11 BSTFA %K, 76 2 IR N e
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b, SRR RS 2 ml R I ECBEE A | L, B GC/MS JHF.
2 RS HE

2.1 FBARKAYTS G g

PSR B K, BRI K V5 e ) (A AN A 2 S AR J 0 2 1 S TR R I s 3 5 4
L AT EOT 3 MC. d13e 1 LI AR A SRR K B K RS o3 b A 25 25 5
R e i SRR AE, 2 B P O AR AR R K A R B 8 AT 4i—CH, . —NH, ,—SH . —NHR,
—NR, .—OR %§, 4 A i-—CHO— ,—CH =CH— ,—NO, ,—COOH ,—CNH, 0 %, A & SCN— CN—
Gioy 5 Fe't \Cu® " SRR AR RN i L B AT, S5 A AR AR K v B 2 R i e h e R 5
AL MR R . AL KIE HAT COD NHY -N 38 B UL B AL ST 9 i 43 46 o
1 AR TR BRRAE , SR AR K 1 IR 75 ok T BT o6 il 20 AR - B AL M0 B , 98719 pHL{EL, 9
T Wy S SF T R ST ] A e ik 1) S BT PAY , P o et o 2800 AR 0 T 2 M BE WDl 75 ).

R 1 BAPOKR EE B bR

Table 1 Physicochemical properties in coking wastewater

g OO/ NHIN s il mA R/ sy i i/m !
(mg:L™")  (mg-L") (mgL™")  (mgL™")  (mg:L™)  (mgeL7') (mgeL™') 620 nm 525 nm 436 nm
ATT 105 3512.4 281.4 47.6 26.1 358.8 701.9 270.3  0.0859  0.1879  0.4204
BJ©  10.6  2801.3 291.8 36.7 9.8 336.3 954.2 94.4 0.0765  0.1782  0.4136

2.2 ALK ALY AR

FEAL K TP A B T 25 A B , 22 GC/MS SR BT fe ek ke s i HLIAa 15 25 558 Fifi. i 4k
ALY F LR A UESE PAHs 5 A A & A IR o J /b s TR S e e A 2 i B 25
Horb 2 [PAHs (MR FIAG MG 28558 DTS P e a4k K vh B VR B2 vy PR 2 00 R i, R B R
RIS 454 X AP T IA 90 R FE AR K B RE PR A HLTS e ).

44 Bl IEATAE TR K B A2 1 12 FhIBR S 7E A T BOHRE S 2660—189000 pg-L™', 7E B
J 7B A 1300—169800 g+ L~ Horr sy HELBUEY FI 250 o5 e de K LU . H R AN, B 284
JO A T P T R AE R P A i oo A v B ARl b A B 58 A PAHSs fETET A B EAL) K, £
Bl LA A Y, o e 5 (1 18 B PAHs 78 A J W BEN T 0.45—64. 1 pg-L™' 76 B | IRIEN T
0.48—32.7 pg-L™', E5H 3 S M4 3K PAHs, 98 BAE A | BN 3A83.4 gL' i TP A K
IR T IR PAHs 1) 50 S HHVRRATT AR ) 7R A Ak s Fe vh 2—3 3810 PAHs 24 ik A B FE AP IR
SOFELHE B K . R Z Ah , PAHSs FEFE ALt B8 IA AT D i AR L R AR 1, I AR T 24k
PR A R B 144 R BASME G WIAEAE T A B ALk, H RS | 2 A e
AV A B SRR O 42 s bk A S5, JH v s AR R S A AR 1 e e, 7E A T MR EE S Ry
7170—7600 pg-L ™' F12525.5—2547.9 pg-L~" B | HYHHE Jy 15070 pg-L ' F19856.5 pg-L~". 9 Fhntnz
KWRAFAET A BT K, BB 3 FhtiEfe A ) K PN T 10.8—29.9 pg-L™' 7 B JEK
H AT 12.4—389. 1 pg- L' TP A KB R AR S UK, 701 A 58 b i
S PR R RIS, HE BOPLEE 5 PAHs AL . AN, K3 % B SO RS Kb S 7EE T A B
J KA A TR EE R 4.1—24.6 mg-L™' B J RN 10.2—202.9 mg- L™, Hidr F 8 2- 0
KA PG S AT EA S 2 A 78 Tl AR R K Fl e P B e Bk i & s T s L+
A mge L™ R AL 5 Yo e Al AR o R rp ELA LR R 0 A ML, foff e AR A R K Hh R
R EE I HRTS e ) B — 0 W RE A S 0 B2 AR AR KB B Y T . XHRRAEYE TS e iy
P, T A A AR IR K B T i , A8 o T H e TR AR T A 15 35 7K, I A B WK 3R 58 A HLS e
SRR A T A PR HLTS Gy ml A AR SRR T /KB 19 28 2848 b A A HEZK I 42 il 45 4.

BREFEVEA LTS R o, AR K il ) 2 A e e 2R A HLTS G, XA L)) I A AE T
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BRI TR S AT B K, 3R ALK BT |, 3F EL & e, 28 B T 925 S AL R K
(AR A AE A LTS Yy S B A 5 AR — H IR 2 SR 2 B R IS 2 | IR AR S A A L
5 e, Forh— el R e AR B K TP VR BE 13RI i 56. 3 pee L7
2.3 BRAEEA LTS el B K AL B L A

BALBE K A DL Yo 2 AL I AR A B AR B UUTE 5, KR8 L 2508, Horh AR i A &
B R IR I BN, B T IEK Y 123 Rl B 28R M Ak BRI 7 K RS FEA L S e BB Y
SR A AL ERIER PAHs. IR LIEYZE (18] 1) PAHs (8] 2) Flimsmkt (18 3) 95 B AL K AR AE A

BT YV E R SRR 4, 2 5 AR AR A BRI AR rh R AR A TR
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Fig.1 The variation of phenols’ concentration and composition during coking wastewater treatment processes
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Fig.2 The variation of PAHs' concentration and composition during coking wastewater treatment processes
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Fig.3 The variation of quinolines’ concentration and composition during coking wastewater treatment processes
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M1 (a) sl LU Y A AR K rf 12 Tl 280y o3 24 2o e 40 0 79 2R A B T A 3 ) R B2 A 0. 21—
88.97 mg- L™ [ % nd—28. 1 pg-L™", FHAMH I AL B A R EOIRA KR i LR TR A 1] 1b R, 48
BRAE B TTAL BT 2R B 2 R A A, A K b SR ORI AR PRI, 225 — R
AbFRE FHER R AN 2, 4- T HUR Y, 28 S UL PG 20 2,4- PR A BRITX W S B
ZERAZE R, By 2R W) o - BEAE SR AR — R A B B 25 B, BB BR Rl 90% , Horh — 0 S BT R
Ry 0 B R LIRS o 1) BB T2 VR, ST KT 60% |, % W] 193 28 ) ot 7 Sk S0 R A 4R T A
HAFR R R B2 G YR T 5 B o0 AU R AR PE R, B 2640 o 38 3k 35 R AL Bl i 1 T 4 Ak
ARy, PR g SR m R X 4 1 P EA T T PR 2240 I SR AR AR A T B 28T A SR O
R, SR Je 75 B L IR, P 3 S-SRI ARIE W Ny PR R

WE 2 FioR AR Ab B B, 18 Fh PAHSs B9¥REEM 0.15 —9.36 g L' [ % 0.05 — 3.36 ug-L™';
AWtk DL 3 B4 RO L A3 Y 46. 19 1 30. 2% . 7EAE WAL S R PAHSs 1 2H A
KA BT ARA b 4 BRI L G I, B AR K I 30. 2% B =AY K 67. 6% . X 2—4
& PAHSs 1 75 , SN Z 947 48 R o0 X 25 R 28R A BTk, 4391k 33. 5% —83. 0% ,16. 5% —51. 9% Fi
18. 4% —89. 1% ;TfiX} 5 ¥1F16 FRiY PAHs T 7 , IR 7EHIA M B B Bk, J Al ik i) L BR B AR T
68% . 1L /KA R rh , PAHSs 1 5 BRELAE TS JE MM U E VIREAR DG i UK 45, BAR T A BFFE R W]
PAHs f77EGRAR " AHAE BB K A B AR rp , ol T K B IR M AR A TS R A A7 FE B T OB S AL
Yo7 A, DRLOBRE A AN 32220 A s PAHS (1953 TS5 8RR , FEAR e 1 SR R RS A5 1 T AR 25
Gy 7K, BT AOK AR FHAAS 5 B2 5Tk s B PAHSs 198 KRR, 15 YR I O HUR R4y A LB i
WAL R VP W REAS R IR 2275 PAHS 154 ME—BR USRI BB IR 4 L™ 1L, 11 5 43 T Bt PAHS
H TS5 R 1) S 2% RS 1 00 7K M LA A 0 e L SR 22 00 o R L o i AR g
HEATRIE . PR AR AR b PR B, PAHs 3275 25 ) V5 8 W R AN A A R A 15 DA 22 .

HE 3 (a) Pl LA, AR P A et A P i 14 Rl bk IS4 o (1 vk B DN 4. 8—3243. 4 pg LT[ &
0.8—129.7 pg-L™" s WA 3(b) FiiR , GBS oAb B s kS ST 9 A 2B T 25 A0 Ak, w25
it UM 59. 7% [ 22 36. 4% U bk | S s bk S | 22 R s RIS 1) 5 8 LG S HR AR FITEE I, 43 M 0. 1% —
4.1% 0.3%—28.4% F10.5% —1.6% ¥ Z 0. 2% —7. 2% 0. 4% —33.9% F10. 9% —4. 8% , 72 4
P A0 B A XS e R I S R ) AR AR T . BB — R SR U S B TC X 5 o M RIS ) S R A 1) DR
A3 11.4% —61.7% 11.7%—80.9% F1 0. 2% —68. 0% . FHBAT & BALIL A Y& T XERE AT HL
Yy, Z2 30 O S PR SRR A, 3 ] R Ay 2 ) A7 BELZBO 38 0 JSURA I H - 2 %88 R U/ N AR g 7K P 3 R T i
B RN ] S ST L R T AR AR B 12 A/ 07 T2 R B, B AR AL A W TE
SR TUA B S BRABOR , 3X 2 1 T s MR DR AR 2R 11 T LU A Sy 15 e SRR Sk A [) 1 A5 (g ok
M), 3 HAER B Be 40 T Al LAsg a4k g 2 (TH) il

3 45

(1) 2 GC/MS 7k UL K & A 15 28 558 R HLTs dedy , Al dh i i o A i o8 2200 4 8 K
I M S AT AR ) A U AL 55 X e BTG R AU 2E 426, JF A R IR 0 2 T 54
IR, 731 A BE BUROKR, IO 25 157 18 #5 [ W B AL O il S BHIC 34k , AR /K Ak B BE 2 T #E.

(2) G AEAL A A B & RPER I 7054540 J™ A DA 0 IR bR v, 32K | 230 557 s e ok
A HUIE AP 549 i T A D FURRAE AT BTG Ae ). SRS T B 3R], SR 3t 1 R ARk X 51 1
B R AR A AR 5 5 7K AR , B 7K BRS5E A A T M R AR R I 8 7R B 5 e ).

(3) SALIE K A L) F2 2 A D Ak BRI B W 2 B, U S BRIC R B A ) ik 1) 5 2K 00 o oA A
(18 23 BR AT, 8 24 iy 1 50 R SRR IR P 2 ) J5i 25 B3k 1) B R K T 80% 5 DR 4 LG MK ik B0 X X A 49 i
(1 223055 R e o ) L B sl e AL HAT 5 AR VE T, DT RR K T 60% 5 4 S R ER S H 0 Xt Mg RS ) Joi 114 25
R A 4% AT, T WA AR B AT A ) T A R AR AT 2 BR e 1 , S b S HLAYT A 1y A AP
JUH L PR AL
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Identification, property and degradation of organic compounds
in coking wastewater during treatment processes

ZHANG Wanhui'” WEI Chaohai'** WU Chaofei’ ~ REN Yuan®  DIAO Chunpeng’
GUAN Qingqing’ YAN Bo' PENG Pingan' FU Jiamo'
(1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou, 510640, China;
2. College of Environmental Science and Engineering, South China University of Technology ;
The Key Lab of Pollution Control and Ecosystem Restoration in Industry Clusters of Ministry of Education;
The Key Laboratory of Environmental Protection and Eco-Remediation of Guangdong Regular Higher Education Institutions,

Guangzhou, 510006, China; 3. University of Chinese Academy of Sciences, Beijing, 100049, China)

ABSTRACT

Liquid liquid extraction combined with alumina/silica gel glass column purification was employed to
separate the complicated organic contaminations in coking wastewater. Based on extensive GC/MS screening
analyses, 15 types of contaminants containing 558 organic compounds were identified in coking wastewater.
Within a wide spectrum of organic wastewater constituents, specific compounds that might act as source
indicators have been distinguished, based on the molecular structures, the concentrations, the toxicity and
their environmental hazards on the natural water bodies. After the treatment of physical, biological and
chemical treatment, most organic matters could be removed, and biological stage played an important role. To
study the behaviors and fate of organic compounds in biological stage, phenols, polycyclic aromatic
hydrocarbons, quinoline and its homologues were selected to study their removals and variations during the
A/0Q” system. The results indicated that specific compounds were important for tracing the point souce of
organic pollutants and protecting the security of aquatic ecosystem as well as evaluating the efficiency of
treatment process.

Keywords: coking wastewater, organic pollutants, specific pollutants, wastewater treatment, organic

composition.



