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The correlation analysis of pollution indexes in coking wastewater
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Abstract; Coking wastewater is composed of many compounds with different forms and combined-
states. The transformation of every compound in coking wastewater during treating processes has great
influence on the pollution risk judgment and the choice of water treatment processes. To investigate
these problems, the interdependent relationship of every index, the composition of COD, TN, color
and the rationality of the discharge standard has been analysed by combining the statistics data in 74
references about coking wastewater treatment with our previous work. The results showed that the
water quality of coking wastewater varied widely in different plants. TP, benzene, PAHs and BaP
were ignored in nearly all coking plants and the control rates of COD and oil were only 16.67% and
28.57%. The concentration of thiocyanide, fluorinion and color were 259.37, 135.66 mg-L™" and
713.75 times. The detectable rates of these indices were so high that it is better to regard

thiocyanide, fluorinion and color as controlling indices. Among the references investigated, the
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composition of COD was volatile phenols (47.28% ), thiocyanide (19.48%), sulfide (6.81%),
cyanide (2.41%) and oil, organic amines, etc. (24.02%). The composition of TN was ammonia
nitrogen (48.49%) , organic nitrogen (35.89%), thiocyanide (12.27% ), cyanide (2.35%),
nitrate nitrogen and nitrite nitrogen (1% ). The composition of color was some organics with color
groups, color ionic groups and sulfide. All in all, COD, TN and color covered almost all components
in coking wastewater. The indices can be simplified by normalized management.

Keywords : coking wastewater, data statistics, correlation analysis, biological treatment.
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Table 1 The distribution of indices in coking wastewater

ot st (ngjf]%{ ) (jfg”.‘f,/ : (j”ﬁfa/ : Bt %%
COD 66 7200 946 2943.27 1263.26
BOD 20 3460 110 1170.81 770.28
HA 56 1010 50 271.82 207.99
TN 15 1499.53 233 449.19 326.21
TP 1 — — 1.7 —
PaR(ES 19 264 9.87 67.25 60.40
Eyal} 50 1600 146.89 584.67 321.62
Ay 16 231 18 100.13 78.27
i) 41 93 0.8 23.06 22.99
EALY 19 721 27 259.37 196.46
E.S 0 — — — —
PAHs 0 — — — —
#If(a) B 0 — — - —
SS 15 400 6 170.66 117.28
o 4 1650 f% 100 5 713.75 1% —

AR R A 0 A 1 B0 i) AR ) TEGE T 2 A SR AR B K JFUK 5 G448 bR b, Bk COD T TN 4,
HAT LR AR B B e R AB A/ IME PR 22 10 A5 R b FR 7048 H 04 s v fi 2 3075 ~F- S {EL B9 509% LA
B U] IR SR R R A TR EE AN TR , AN (] A Al i AR A K R K B ey 22 AR, 45
PR EE 9 70 A AR 2.
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Table 2 The distribution of indices in biological effluent

b it it (Ej:fff ) (i/'_‘f,/ : (?ﬁfﬁ/ ) Bt 2% %
COD 33 430 78 211.16 94.68
BOD 4 28 5.5 19.4 —
2A 31 78 0.8 17.17 18.61
TN 10 189 34.8 105.82 62.54
TP 0 — — —

VAR ES 5 8.74 0.05 4.09 3.68
EZyal} 21 5.3 0.024 0.82 1.36
A 5 0.45 0.15 0.34 0.12
B 15 0.8 0.02 0.27 0.21
EALY 6 11.1 0 2.59 4.24
S 0 — — — —
PAHs 0 — — — —
I (a) 0 — — — —
ss 4 216 27.9 109.83 —
faNi:3 6 725 fi% 128 fi5 330.5 1% 206.17

R3I SAEERZ KPR AT

Table 3 The distribution of indices in final effluent

b7 Get it f:;‘ff : fi:_‘ff : (iﬂﬁ/ : Bl %
COD 26 190 47.93 107.55 39.17
BOD 3 55 5.5 22.72 —
A 22 23.2 1.23 8.47 5.83
TN 1 — — 32.06 —
TP 0 — — — —
VAR ES 9 6 0.14 2.71 2.16
Ly al} 18 0.45 0.037 0.18 0.12
Ay 3 0.69 0.14 0.42 —
B 18 0.4 0.015 0.18 0.12
TEALY 1 — — 1.66 —
S 0 — — — —
PAHs 0 — — — —
I (a) T 0 — — — —
ss 10 143 5.01 49.86 39.44
NS 2 40 40 40 —

FEAL IR K JFK i COD \BOD FY-F- 249 5 4351 4 2943.27 mg-L ™' F1 1170.81 mg-L™', BOD/COD HY{H
2974 0.39,J& F I ALK LTI i) #0800 TP 28 PAHs 2RJT (a) B8 1 JF/K SR 5 A LA
TP FE 1992 AFAAR 1Ak Tl KI5 Y i HEROPR ) (GB13456-92) 31 I8 A5 XX JLANF8 b5
AR HETBOAR FE R RAE | 7E R AL Tl V5 e W HE PR HE ) (GB16171—2012) 5Lt LA AR 2 Al F - I
PATIZARE R HERCER , #6002 IR /K 45 FR BRI 2008 173 4 TR bR A ; 55— R 23 05 JR X Se4g
ARG I 3 8 T B FH 1) A 20 1) S A, — M AR A Al B0 J2 008 1) 25 R R A D i A, TRk X i S 4
PRaEAT RGN AE OB AL S Tl TS BRSO ) (GB16171—2012) A ML E B AL P I HE iR B2, SR
MAEGE T2 A STk, B A 4 1)~ X B AR R AL K JRUK ik 1) 259.37 mg - L', B LR LR K
COD FY EF RS Z — BRI e A Ak i A2 R 25 5 A B B AR ™, X A i Ak P b B A
FLUA AR KA FH A S5O B RNk 2 - M 28 5 Wl S B AR Ak 2Kk i € B DXLt e AR /K I 17
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far W8 R N 1% 7 FEAR F A I 22 B, SO B AR A SR AR R K A HE R .

COD .BOD 2 A TN A HEEW ik Sk snafbdy SS Fla s S b A kb i J5
B2 25 [ 28 43 1 R 92.83% . 98.34% 93.68% .76.44% 93.92% 99.86% .99.66% .98.83% .99.00% .
51.39%F1 53.70%. 7] L& th , FEAL IR K A WA B T 2% BOD 45 & W Bifk ) sk M s by HA 1R
TP 2 BB R, Z R R IR B 959% LA L, i % SS A7 )3 14y Ak B A SR I A BARL 28 A W Ak B I I K Y
BOD/COD FI{EM 0.39 FFEE] 0.092, W 7EA: Ak B R o | i s itk AR R i 7 R A AL

bR K 2o BRI B 45— R AN TR EE AL 3T 5, COD (BOD &AL A2 15 & W B
14 FAEY) SS 0B L 8 R 2 ) H 96.35% . 98.06% ,96.88% .95.97% .99.97% .99.58% .99.22% .
77.93% 94.40%.COD 2 A A IR B L TREE AN B T 205 A7 ik — 20 0 B, SS T2 B 1975 % 11 o
D) = B 2 VR AL B B R bR 0T LAE L ARG KT S 48 FR b, COD A il 28 19 fe ¢ H 7K
PIu BEMRSR I A A AE et BB R AL /KB, COD | A il 2 i 2t /K IB AR 343 1l 16.67% Fi
28.57% , H BT ELA (AL IR K AL B T 2% F COD AT 22 B ROR I A BEAR 7E fe & K 18t
/0 BOD TN TP ik BRE ALY K PAHs AT (a) BE OB IX T LA 6 bR A0 B ™ 46 18 HE bR 1 11
R EZEA L BRI ECHE | K FE TR ASIEAR Z 8] ) 27 i, 2 H AT A AT e 2 18X g ) A
2.2 V5 YLFRARAR GBI
2.2.1  fEAEKFEG YRR

FERRRA Z ARS8 T R G A AT T AR K R Ak G ) 1 38 5 X iR B9 AR Ak ) R Ak /K 7K B 40
BRI & BR, R AR K ) E B Ak BT R I B R A IR, - RN 7.61 mS-em ™, MBS
54.8 NTU , EALiE L HL A7 (ORP) fH M -161 mV (A 105 £i5,SS W4 65 mg- L™ JF/KH ) EEE TN
Na* Cl I F~ ¥ 43 5 1764.41 1112.96 .75.09 mg-L™' 2K GC/MS J3Hr a4k & K BK A HLA Y5,
ALK 15 26 558 R ML, I A LGS PAHs sk ISAL &1 JLT- i R 2 | s ik
%5 PAHs FIZERYIE A AMEB WIS U (POPs) FIN 23 T4 K (EDs) AEXT 44 Rk etk Sk
KFEUKB & BACE DS BT a0 e &8, SR KT R EHL R &8 EE IR A (33.6%) Ry
(7.5%) MR ALY (40.4%) , 5 A S8 82.5% , HHLE EE WAVUEE AVUHER & B IS
Yy, AR 17.5%" " AEEARG T 1S AR R A0 A B B B ELY PAHs R K
If(a) EERAI AL COD 1 FEEH I3 A I E Y FACY =M 8 TN 1 £ 2455 B Kb & K
B LA A G TR SCN™ \CN™ 455 5 4 Ji B 1 K A= 45 SR 17 b €60 10 85 - 1A, 3 Il B Ak I 7K A K i 22
G, XSS (0 1) £ B AL TP ARG AT U928  (H ALK UL AR S8 I, TP AN R4
AR K P 2B Y AR T B AR AL K e AR W A B B AR I R fE R 25 v R AR K
() B S YR AR A A0k COD TN B X 3 2K (AR RS, 76X 5 EAFE R Ak 1T IR 8 5 & BE,
FEAL IR K H GRS T - B R B 135.66 mg- L', HET A AR AL AL BE T 256 0B T 19 5B R A 2 50%,
HMNHEZK RS IR B SR IA 21 40 mg - L' DAL A IA PR & i 0 1.0 mg- L' A97K, BD&5 1 & Sl
i SN M, L 2 fi e 2 B L TR L, R SRR S R B B A BRI K R HE SRR o R T A
i — 25 B AR A IR 7K A 2R 558 KUK
2.2.2  FEALEK COD FEHM vt —

MR SCER BT R B T AR 286 7E A T80 15 Tys YL hn b, 5 COD MMk A STk f045 45873
AR By Sk Ao s 2305 R, A, X COD A BTk I IR A K ) A ER
&Y AHUIEIE A PUEEEE, 76 A W b PR 5¢ 2 il Ab i 72 v 7= AR A WAl 20 COD 1 o2 ik th AN ] 22
ARG RSk b, AR K FUK B9 COD SEXH i hy 2943.27 mg- L™ (EC &85 B 0048 hnt 5 &
Wy B Ak E AR A R ST 4k B 4 Sl 584.67 .259.37 ,100.13,23.06 mg- L7, 4 5
Pete bR AE YR iR AR A= (1) 2=(S) Fos, o, SR R R I ) #6 S R AR SR A AR IR 7K T 7 K 1 i
A

C,H;OH+70,—6C0,+3H,0 (1)
SCN™+20,+2H,0—NH, *+C0,+S07 (2)
NH, "+20,—NO;+2H"+H,0 (3)
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S*+20,—807 (4)
2CN™+50,+2H,0—2C0% +2NO; +4H" (5)
AR iy R =, W] LIRS 45 1y BRI Ak R 7 R i ok B I AR A AR S T et
PR BT He o 3o 2.38:1.2.21:1 2:1 F1 3.08: 1, f bitt— 25 R AGH & W B s by B fkd sk e
IKH B TTER T 47.28% 19.48% .6.81% 1 2.41%1) COD. 3 32 Xf 4 4+ KRR AL FE b B /K K 4575 e
FRPRIEATRIIN G K30, oK H COD HE & By B 16 B Ak P Fn s A 4 i vk B 3 51 R 5393.8.1190.4
567.4.68.2.42.2 mg- L' FHULHESR IR 7E 4 40 R SEALE K K R By s ie s ik fist
43 B BTHR T 52.53% \23.25% \2.53% 1 2.41%H COD , T 45 BILA 5 3SCHRGE TG COD 4 AR A
FRUA LR COD Y =275 A8 ML & 90 A1, # B COD 1Y =22 o 3 il 28 R R W) 24 ik
B AP PAHS %5 25Tk T 24.02% 1) COD. X JLZET5 Y8 hn AAL-& 9 i TAb b i a2 2=, IRt
JC 3 3 BRS04 SO Ok R AR X COD i Bk, 72 S8 1T 3 1 SCHik v, £ 4k 22 7K /K 1 4 Tl 28 ik
JER 67.25 mg- L™ AEVRLL A58 o a2t XA A R A ) AR AR K SRR A TR 5 & 3, £E AR K T i)
AW BT E T 3K 59.07 mg- L' R /K ¥ PAHs R WY & ARG, SR A 10 mg- L7 I, H
A4 B K T COD 2RI Ak & 9 6 22 R A i RN L. AR AR R /KRR HR i cOD 43 A 1 i an el 1
Ji7R.
47.28% 3% Ky

24.02%
. NP s

19.48%
> a1% AL

6.81%
LGy

B 1 fERKIEK T COD BRI AL

Fig.1 The composition of COD in coking wastewater

LAY T A2 )G, R HRIFER kTR R K th ) COD 4 il & B, #5 & B s s ey ik
YIRIE AL BT 5 1) COD Hefil FREE] 0.92% .2.71% 0.32% 1 0.39%.4 FP 48 b i A= ¥ [ 3 AR F 4 5¢
SR AL K B AE Y K R R E] COD R Aa A 5 22 KA T I MEREfR A HLA . & SMP 25 1) {4
B A A5 A S B R WAL &9, 29 5 A= K 1 95.66% . FE FE AL K IR FEAL B T 20,
JO7 7 RN X — 2L A W 22 Bk
2.2.3  fEARKIK TN 2R B i —25 41t

FEAREARIE KK R TN AR A = A S s A 35 15 Y g bR fnE i 5 A A A AL
i S BRI IR R S RS A b R B BRER A R S A R FUK
I ICHLAA & FEGE i B0 SCHR T, SR ALK K TR i TN V2 AL B SUAe ) U 4 0~ 2k B 435 ok
449.19 217.82 259.37 23.06 mg-L™", H:r 3 FEHLEAL S8 & TN f4 FL R LR 97 o,

CNHI—N
Pyyin=——x100% (6)
CTN
Csen-_14
Pyox-=——X—x88% 7
SCN Cpy 58 ° (7)
Con- 14
P =—X%x—X85% 8
Ny 260 07 (8)

Ao, PARERAIERIT & He ], C AR SFERRAE A A (mg - L"), 100% . 88% . 85% 1% = 1E B M
SEHIZFE PRI R g 2RI T S (. 388 S TR ) PR A6 T S L S W S S RS S B SR K T
BTN F i 1%.
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AR AR SR K s K 2 A R w A w23 JEK TN & 5110 48.49% 12.27% il
2.35% , M A A R ANAS A R 78 H AT SCREE T B 25 b b K h i LR & 4 7 TN
Y 64.11% 81T X AR 3 I TR AR R KRR & B A AR SEA TR f5 2 B0, — 3 TR D
KRR B0 260.8 mg- L7, HA & A Sia by 5k A TN S50 32.5% 49.1% .5.2%
12.5% ; “ I TREFUK S A S 2900 254.7 mg- L7 Horp &AL B SV 5y S AL TN & &
1 39.4% 43.4% 4.1%F 2.1% , ] TR K b LA S WAE S AL 5 S0 G 17 i 3 e TH R A E
TR AL R A KRR TP ) B A, e AR A B T v N R AL 1 2 B

ALK A HLEA G Y (DON) EEZ Mk A PG RAS AR 22 b &9, 7 IRE 4 1) B 52
H— AR K HRARSI T 122 A DON, JHave 5 4 5 1) Ry 2R e 2 s bk 2 40 ot X S8 LR B AN S
T TN &2 35.89% , [A] i Xt Bk H Y COD L HA — 2 i DTk, A5 4k R K I K H A TN 434 15 40 an
El 207,

3 % 1%
12.27% NO.-N
B e -

B2 EAEKIEUK T TN R

Fig.2 The composition of TN in coking wastewater

TEZe XA W K TP A HLEAL A R I % B, A2 K A DL EAL & Wi/ 31 32 A, H:
WREAL 7 TN YR BE AR B 1% ARG SCERGE T I 25 5%, A oK & A B Sk 5k o 5l i TN i
) 16.23% .0.52% ,0.12% . PR 7EXT AL R K AE W s K SEATAG I J5 2 30, Sk IR K W i & JAb B &
it — RGN B AW SO e e 2 A AR AR A A AL, HAE TN s 5 B FE N 1938 3 70% , F A< W16
TSRS R SR A .

2.2.4  FEARIR KA BRI — A b

7 H A E B AR K HEBRAE R 1 A U5 A5 Yeds bn 2 — . SR T AR Se 1 21 1% SCHR B
b 0 BEAE AR AR R K UK Fp R ST 4 9 3 AT 3k 713,75 3%, gt 8 ik (OB K Ak B TS Yl g HE AR )
(GB18918-2002 ) rf 1L 5 4 €2 B8 A HE PR HE (30 %) , (LB R AR © 28 i ok £5 b 15 7K A 3 v 3253kt 47 7 1 [
RO AEAL R K R K B R TEZ AT R ST T R B OK & KA R IR ALY, B
R AT R = U AL A B RN AR AR R K JE K PR S A KR AU SCNT  CN %R 5
S4BT RS ROV I A8 T AL AR Sz bR TR AR ok IR 28 e k) e Ak 3 AR R 1y
BOIARERAE ATREER , (EAFE K H ) Fe™ e ORI 53X 88 Fe™ 5 SCN™ \CN™ KA R hj i, &7t
i LG AR 2R R E A S (T, M S 5 R T A Ak B 5 TR A A PRI L A, K P R S A
WA G54 8 B F R A DUTE , X6 0B 3 i — 72 B3 ).

1 H ATV SCHR R, S AR K AR AL T 2006 2 B8 Y 2 BRASCR I AN BRAR., 22 BRFAUH 53.70% , 4
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