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B OE ORI E Y Tolk fol X i i R AR B R4, AN . A . BT R K R AR Ak
FRAE, AZBE /K TP, TN, NH;-N. COD -3k 543 51> 020, 539, 0.60 155 mg-L™', COD L Xt 45 i DB
32-2018 TERAFAEIAFR AL . S H COD REMS e A bR Y [ 8, 3 i 3D-EEM, FT-IR Fl GC-MS %5 17 1540 #71 T 1%
ER Y R K FE AL B B P s A A L I R bR B S e . 25 R0 . A A BRSO R /K 5 5 B I 3
I, VR ALI G 0 TR IS g 03 2o Bk, K TP S8 S ARAE 0 B U 55, KR o R 1 B A R 2R ) I e
B 2 HoT oK PR AN RS R A 2k G, MAIE REHE I—OH . C=0 Hil C=N S N R 3 ;
WK AR B A R 2,40 R R A R 4-FR 3 A FE 30 G, A T G SR B e D X R K R R R AR A LTS S
1Z 07 B WA TR Y XA v R K A B A R AR R A PLA RRAE R SR K A B G AR R R S
KRR EDYROK; HERCRRE; SHEVOL; MEMLANERE A LY

B G el DX 7K A BRAE 7K 5 ey BT TR B H a5 28 0, DAL IR R it 3l Ay 61, o i o 2
AEI G4l 5000 8, I EAEHEZY 1x10° m® EQY KB i T 95 207 il AE A 7 ok AR v 4 Y D
BHE R 5 2 AR B 5 Ze B e S5 0 R, Bl X HE K v 2 44 R i xE A L e A 0 G B, (D
JEE K R A BB 3 0 B K HLAOE AL R R, B XTI R4S th & ORI X A5 K Ab 3 K A
Tl ATl = B35 Ge Wy R BR ] ) (DB 32-2018) B bn ), B Y bl X /K b BT 205 245 5 K B 4
P, oAb B SR AR e, S IR IE AT B b I e A S R

R, XFEN gL K A 9E T 2 th i L AW ITF & A L2800, s sy . 2+
MR IR T BRI i B R ST, ST I B G SR KR PR R B, B LA LA
PIAFAEAR Z2 [ ), T EH XS DB 32-2018 i br i, BN Gk bl DX AR v R 7K 2555 HE T AY 305 b X i e O AR
Wt HEA: 2019-10-06; RAHEHA: 2019-11-22
EEWE: EHZOKRG Y86 536 #RHE 5K L 3 (20172X07202001-004)
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AT LA AT 3 3 B e el X A AR R R OK AL B ORISR XS %, AT ALY . R BRETEY)
MY AR R AR BTRAAE , B 8 %) AR AR PRMERE AU FE bR . R0 T 8y R IE PE R 4B 3 (powered activated
carbon treatment, PACT)-i:d 1€ 42 hl, T. 75 Ab B E[ 4% P /K 1 72 1% 15 % 45 I (dissolved organic matter,
DOM) 19 2 B et M R B L AL AR, XA WL AL oy AT T 2T FEFRIE T, R IT B Y IR 7K S
KA A R, HEOE KA IR S %
1 MR57F%
1.1 5K HR

P EP YLl X 75 K AL BT B TR 30 000 mP-d7' . BRSO R E R SURT . 48 BT
MRGY) %5, ENYL IR KA AR ALK . BRI K . B K FIBE B IR K, KA LTS
Yy 32 R R T Y o ok B b R B9 ek L B 2R B R0 R T A R A

B Y% el DX K b BT 3 7K K 5 e B el DX B2 45 A e, V5 K AR EE T B AT AT € ORI b DX g 2
15K A B R e Tl F2 2K 95 QW HECRAE ) (DB 32-2007), 4245 BUiE & 5 #1447 DB 32-2018 $rifE
A — AR CHE R RR (A . iR Tk KK BT L3 1.

® 1 ORITEH KRR

Table 1 Designs on water qualities of influent and effluent mg-L™!
KB COD BOD; SS NH,-N TN TP
Bt KK BT 500 150 300 25 30 4
HRTHT KK 60 10 70 5 15 0.5
PEARSE AT H KK BT 40 10 10 3(5) 10 0.3

T 1E SN KiR>12 CIR B RITERR, 55 NEEDAKIR <12 CI4EHTRR.

TAWMBRME LR, T2AEE N 3R, 55 1 9 Ik ab B, BIED JL R /K 28 5 4 At
V&, DABR K P A A B, 4o PR M R R RN R YRR O VE s S 2 SO AR ab B, A
T 28 PACT T. 2, it PACT W FEM K FH ALY ; 55 3 BONTREEAC PR, 30 o /0 8 G M o g
Xf H K (AN COD 4T HE— 26 1 5Bk . BEEMFYSEUE 2 iR
1.2 ShiEE

K841 BOD;, COD, NH,-N, TN, TP
SRR ORFBEK M) OWisE ., [ovol J=— 5w |~ ~— ik
SR FH D) [6) 378 68 U 25 X A AL 10 3 L 431 I

IS HEATAN G . T K RE S 3F 0. [ W N
)i%ﬁl_4TJjﬁ ﬁiﬂd‘iunﬁ%l_ﬁo‘ﬁumﬂi " — Yo
BELT YRR LU, RERERSYI R, R0, D

FUCHERY R 7 (0.2 mPa) 3K BT, 24 300 mL : Py,

JR KRG rit 3 o A TR o FEAS RS v il

FIRD L 8 31 Bt 6 W23 3310 4 1 kDa 1 100 kDa.

DKW AE BRI, JFRAEE 4 °C R AR oy, [ Wt ] e [ itk
7 U0 R T e e T K AT AR R

PRAE B A MLBK (total organic carbon, TOC) 7E 10 :

- . S A Nz S LoH 4
mg-L™', %A H 37 F7000 %¢ )t 40 66 B8 i1 gk 47 " . o ga
i o . . 1 HETZREENREEKRIZE
=451 (excitation emission matrix spectra, 3D- . . . L. .
o N k . L v e Fig. 1 Flow diagram of treating printing and dyeing
EEM) MK . A S250 DA 10 nm R 3 &, B UK wastewater by the combined processes
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Table 2 Design parameters of major structures

SR Km fim ®BERAmM O ARAERM AEUKFE/mM  HRT/H BRI
KRR T 135 70 5 40 000 4.5 32 1
LGN 32 32 32 3539 44 2.8 2
Bt 82 45 5.3 33200 45 26.6 2
By Th 35 35 35 4234 4.4 3.4 2
PriiREESR M 105 43 4 180.6 45 0.5 2
IREETTTEM 32 32 32 3870 45 3.0 2
R/iEi 84 8.0 4.9 299 45 5.0 2
RUETH 6.75 1.0 5.9 255 5.4 4.8 2

K4 220~450 nm, K G 270~600 nm, 44 H A 12 000 nmomin~", 5% 5 {f 1] Origin 4K {4 XF
S HETOCIE B AT AR RN

K A8 BL 21 4063 (fourier transform infrared spectroscopy, FT-IR) Xffb & ¥ #8470, 4
BT S 1 Tl v Ay s 67 D AR R T BB A R BB AT A5 A U, SR SR 40 A Sk 15 (Y (VERTEX
70 AL, FEE), PN 4 000~400 cm', SEEG AT KA THRALB AT T, SRR KT S YRR
m BB RO R, IR JE R L0 A T R

FE i AL BEOR AR ZE O X, B e 5 mL G AT 10 mL FFY 3 5 3G Ak [ AH 25 B
B, R R R 4 mL B /2R 2B (50:50) A2 mL & 1.7% FORR 1 ORE /TR TR (50:50)
HEATUEMG, B RAEAREAT M, @AM E 1 mL "™, SRAEEZER W RBHE A RA RS
AH 838 -5 % 6 FHAX (gas chromatography-mass spectrometer, GC-MS) #1725, X #8515 5 TSQ8000,
B34 o DB-35 B4 @SR i e AR I At SR 0 A A AR A ML B AR X 3 R R 0 T
B ALY & AT & 5, Sk B VR E 4R 380K, # L () #H 75,

C = % % 100% (1)

Kb A, YT C, o454 Bt A B2
2 #HR5iTE
2.1 EHIERERYRSHA

H & 3 7KK 0T B e 2 A s K AR B S s AT IR A B TR, B, Xz TE KA BT
() T 253847 BRIEAT T 41X M AN 5256 43 o Sl 40 Hr i) 3 1 ARk KoK B, mE R A
MUY . R, WSS Qe AR AL R FUOK BRRAE , W20 0 %) FEAE SR bRl B B R A o 2018 4R i
JK/K BT (BODs, COD., NH;-N. TP) Z5 R ULE 2 f15k 3. WTLAAE Y, Zi5/K4H T #7K BOD; 7F 55~
225mg- L' P35, ¥IMEA 103 mg- L, 7K BODs B #E 4 mg-L™' LT 5 #£7K COD 24 300~670 mg-L ™,
Wahi K, HMEH 477 mg-L™'; 17K COD AT EAE 55 mg L™ 247, A AEik F| DB32-2018 #5 i ;
HE/K NH,-N ¥ 7E 3.00~12.00 mg- L™, (N 6.46 mg-L™"; H/K NH,-N $7£ 2 H 26 H M 2.11 mg-L™
Gh, HAEFE P FE 0.10~1.10 mg-L™'; H 7K TN &b F 1.50~11.01 mg-L™", #{H K 539 mg'L™'; #EK
TP 3L AR Fa %E 7E 1.50~5.02 mg- L', ¥{H 4 3.25 mg- L' H K TP ¥R B bR A BIMEAb, KZ 0 Fi 78 0~
030 mg-L™'c 2P AR K TP B9 sl B /N F R B4R, B4R K TP W E LA TE 0.15 mg L' /2
Fr, BURRAEM K TP B Eh AR, (H I KW BE BR A SIE AP AR T 030 mg L™, EEANETE
DB 32-2018 B 1) 1k br M B
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Fig. 2 Changes of water quality in influent and effluent from January to December, 2018
Fz 3 HHKKRENER
Table 3 Test result of water qualities of influent and effluent mg-L™

b ie i) SR NIE] BOD, COD SS TN NH,-N TP
RKAE 224 669 295 36.89 11.91 461

KK /M 55 309 110 13.69 2.99 1.52
- 103 477 221 23.51 6.46 325
BRE 4 59 13 2.54 10.66 0.39
KK BT w/ME 0 38 2 0.13 1.72 0.02
M 1 51 8 0.36 5.39 0.12
ETXIDB 32-2018HRIERIRH /% 100 <1 100 100 99.17 99.71

m 18 3 A LA Y, #E7K SCOD/COD %5 81.3%, #E/K Hha] A UL (UL CODIE i) 8
SO AIAR A . A AL B SS , COD M KBRS A, #1017k COD 292 340 mg-L™',
AR )E , TR Y B ar SRR, Gt i COD FEMIR ] 65 mg L' 2247 LIREETIIE
UE AN AR UE J G H 7K COD i 45 mg L' 247, Joik S P DB 32-2018 R ifE (40 mg L") MYk pn . 4

JK STN/TN i 47.3%, X W JE/K v KB4 TN Ny Bk 2 TN,
A B 229y, AE PACT 3 Rij A BE P 0 15 1 75 U1 18 B2 i Ak A DR 2 7K ORI 181 37 8 4525 1) Al 25 4 2

TN 75 Fi b B B 2 BR800

T AR
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B, T BORSGNOG-N B Ry 1.51 mg L™, 40K ui K iy TS AL/E A, SEUNH,-NFER 0, X%
B AE AR B hr s B /K TN 3K 7.00 mg- L™, HAPNO-NA 6.11 mg-L™', UiB Hi /K h LINOS-N

¥, HfEik 5| DB 32-2018 HEji 4% (TN K 10

700

mg' L, NH,-N 3} 3mgL"), 7K STP/TP £} 600 g ' ¥ cop
30%, 1A R AE 2 BRI B . 1l T _ o |
A 9t TS 50 1) B B, %5 TP B R i4W§
5. BRI 2 LR KR, TR £ o |
BRTEG . AERBETTI S MERREZ A, % g 0 |
B AT TR AN HD B2t K TP 2 0.1 mg L, lwg ]
A 353 DB 32-2018 F5E (0.30 mg L) HHCEOR 3;%%%@§@$%%&qé@

N 3 iR, H7K CODAE T 50 mgL™ i1 %ﬁ@%ﬁ%ﬁﬁ%%&%g
8T 2 33%, T A T 40 merL ™ 0 5 H R % TR & N
19, B¢ COD 5h, FEflb 4% 30t K 48 b7 by T 35 51 S
DB 32-2018 FrifE, L, COD &Hr—4 iYLk (ff*jfl)
KAk B e 7 T RS bR . T 4 B “
e i 7K 1 5 KA HLR A 4 R 4 R . @
Ro TLEW, KA P& AR 0 1 E=NH,N
ST FORIEFE M 5), R (B7%>0.45 um) g ’
COD K 174 mg-'L™", 5 ik #] 26.8%. K £
91 5 A WL AL 0.14%, T 4 i M Ok 7% < 3
0.45 um) A ML 4153 5 Eb ik 3 98.6%, Hor4y
T i <1 kDa f2H 50 5 81.4%, 1% 3% W kL 25
T #4285 4% T 2 Bt B 5 A
ML, KPR LR TR T T
B <1 kDa (44 N, BIIE, 7K A o R
it DOM =B AARME S . TR A T fi B 3 il
X B K R A HLTS S R AE A4 S Rl . _
S, PG ED Y B K R AT B R SNSTP
TR T o,
22 ZHTRERHH ST

HIBCTF A TG 5K, B b A el 2l
. DL, SRR ALY, =2 = 1
I T e HL A 1 22 K A LA 1 el
PUIR I AS AR AR, MRS P S BR . 15 %ﬁ*iﬁﬁ@gé**&ﬁf@
IKFEITE =S P IEARTELE 4 ATOIEIK IR, SR ey
o X, A(Ex/Em=(220~250) nm/(280~330) nm) FEAS éﬁ & ;;@&’ %%%%9\'
X 5% B(Ex/Em=(220~250) nm/(330~380) nm) 4> Qg@*@ ‘ Vv
S 5 O 11156 TR L R 2 T P
;X3 C(Ex/Em=(280~310) nm/(380~455) nm) 3 BT E R
NAEE B ; Xk D(Ex/Em=(300~330) nm/(360~ Fig. 3 Removal of COD, nitrogen and phosphorus

390) nm) S ZHERYBTIX . 55 G E 0K R

by each process unit
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Fig. 4 Distribution of organic matter with various molecular

weight and particle size in influent and effluent
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Fig. 5 Three-dimensional fluorescence characteristics of the effluent from each process unit
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BB X3 C B I 34077 70 B 3 8 1 2 0 o e, HE K R X3 A I IX 3 C R A T 2 2 T i
XYLt e s W B IS, S R /(0 R IS W o w W B s B, (ELTR AR ER A s R A P M Bk B,
KERRMEZA N RRIGHEREY R, Y BN TEY BT, BOGEE A W) R i 55 BT 1% i )
B, 7 KPR B — s i Eom B . Hs RIS i nl i A= 9 B S AR, P B 4 il oy
() T AR AT A A SO, DA IR v AR W TR R L DT S b R K K A % 2l B HE At A B Y AR Ak
P RIS S5 KI5 AR R LY At ), X5 SO A LY A tr B A
B R X6 K 2R
2.3 FT-IR $#f

8 B 200503 0 BT (FT-IR) B M HL AR B ML G W 0 455 B, ] LUE /R A 3 F2 vp
HHLH) L BRFFERT K6 MENYL R K . U0 H K B B K %) FT-IR S . BRIk sK 28 th A b B
bR R R YEALBRG , 45RE R AR IR e 07 (BVE REFA RPR) JEAR WA KRR AL, (B AR
J& 45 B BE P e R o B A A G AR, LR SR I E AR A B4 LR L £ 3 400~3 250 cm™
WA A C—H X A IR i ay , XU KFER ALY i L, nIEAEmEZE . MRk
BORM YT, Y T B R AR B A
2 400~2 000 cm' 4b & BLAT 38 55 B AN 1B F C=C
XUEEFN C=N =58 4 P sl e Wi e, U W B K
MHTE S RALEAIEY AT HELY L. BT
¢ 5 W R 300 X 32 I i K P 0 T A B T I S A
S, P, 28k B g 5 % 2 06 R B I 4 Ok
555 7E 1700~1 350 cm ™' A fFAE £ 45 C=0 I
N—HAH 5 B 52 % F% At 405 I 20 152 e 0 L #l—CH,
il B Sl W W0, 3k U B AT RE A AR TR 2 Bl K i

ﬁ*ﬂ%ﬁﬂjﬁmsﬁ%{té\%, ﬂﬁ%jﬂ‘%%’éﬁfﬁﬁi% (‘) 5(;0 10‘0015.00%(;;){(;(:115:]0030.0035.0040‘00
R =Y, X5 GC-MS 4 Hr K Y E6 % T%EHKFI-IR 45 4EE

fif . BEFID7 A EA N R T E R EEA 2 1 Fig. 6 FT-IR characteristics of the effluent from
1400 cm™' AMFEAEBH B B C—O—C 45 3R shig each process unit

X U5 WY AT BB A 7E L 28 ) o ] 4 S Tk 2 ) I
24 GC-MSZERSHH

DL b X 45 A 385050 oK K B HEAT T 4 43 43 B, R B YL K i EEEA ALY LSy, R
GC-MS 731 T 45 Ab B IT K TR BT & A HLTS e, i i T2 T A VL VE R IR TS e, LUK
UEHETS A AT MR, AR ED e TS Y SR HE R . X ER YR K 45 T2 T Y DOM 4343 B
SRV 4, YK T BB EA 1AM, WFE 4 FEE . 3FRET . 2 R . 1 BRI 4 RO
FKAEY, FEISYYN R R RS R . S UTE AN B K T R AEAE 12 M AL
Vi, G 3 FREESSYI T . 2 B 2SI K 2 R OR R R T . 2R TAL B S A B Rl 2D
T 2R, BEIEMEIRAW AT VR, TR WY R o W, Bt YA HE R X
KA B — 1 KBk Gt A= P ab B e SE 0 BRI Ab RS, U0 B K v 11 A BLTS
Vi, LTS Y R R R A B A R M R B o v 4-3R I 4-FE 3 218G R 1 = R ) U 1Y)
1.36% ¥ & 23.52%, %AW BB MERL A= Wy R A, 4-F8 Jk -4- W 32l ) vz 1 1 U o AL R
Rh L CH A ED YR R K R ) iR X R A LY o AE 200 TR SRR DL T AN R U AR AL R B AL RS, K
G HLY o BT D MR REAR, X UL RS A LR L BRTERE R AT EAh, K
o BIAL A R 2,4 -9 R H R R 4-5R R -4-H 2R, ] B3 iR 19.46% il 15.18%, HX 2 28
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Table 4 Organic compounds in raw and treated wastewater by each treatment unit

Bk ERTRI TR IR HEPIN
§ =) . e/ § 5 e . e/
Y H Y 7 Y JaN
% % % % % % % % %) %
4-FH-4- IR
AA- TR 18.99 2 4-TH RHE 1575 iz_mgﬂ & 23.52 24-THR AR 1575 24-"R A 19.46
) ) 4-FEHE-4-F 5 4-FEHE-4-F B
2,4 K P 44T TR PR 1- L2
A-THRTRHE 1122 44-TRRHEE 1562 1-FNEIE-2-NEE 428 2R 7.87 2 15.18
LN 8.88 SRR 8.36 1-WR i A 3.77 NN-ZHUERERE 556 NN-ZZEWPIE  6.12
PNl 8.86 PNl 7.09 HEERGE TR 245  THISEEGETE 395 T 3.82

44T OKHE 335 2-2H B 459 TLFETEHLEEE 2025 23-THIEMHEIEIE 337 AHER=EEE 3.07
2-(2-Z K0 )

2B 2.81 N-F R 451  3F-12-NTEE 165 THERHRE 296 44-THR_EFE 267
2-TH-1-2FFE 226 2-NIE-1-PEEE 371 DUHISE-5-Z$B- Tl 152 420 288 44-THAEHEE 216
Rk 1.81 B 2.57 3-BEIAE LR 15 2-ZFC 1.94  4-BFE 28 2.08
2- FH s ik 1.8 LU 1.83 NN-"HIIL-FHEHE 132 3R 1.29
4B A4 TS NIE
- =4
. 1.76 2R 1.36 2-Z O 1.14

2-EE-1-BREE 1 4-H HK T 1.18 NN-THIEAEEE 1.1
24-TRTHAS 142 2- FT AR 1.16

N-H LR 1.94

35-THEAME 116

YR ZAFE T4 L2000, HFREEOR, AW H A En e el DR K i YRR EA HLIS e, 4
K COD ik 7] f1 14 B VR 35 A LA B BAC I, 55 B2 1 0 % X 2 R o 9 25 B A% 10 o
3 %

1) SR PACT-if 38 T Z A BREN RS K, 7K TN NH,-N. TP, COD Hy-F34{H 5158 5.39.
0.60. 020, 55mg-L™", X554 LBRAEN 77.1% . 94.9% . 96.3%. 89.3%, [k COD 4k, HAl
FEAR LA S DB 32-2018 Hrbi v AU E R, i COD J& 3 — 5 B Y J 7K b PR 42 bR e 75 1 5 G R Y
5

2) 3DEEM #l FT-IR /#4853 7R, 4o A A Ab B R /K 98 o B I 28 R ARG, 2R 8 1 9 Otk
JE SRS A L B A OG, S RAN R S O R R R SRR, K 9 58 SRR AE I i 3 B
WS, KRB AN S EHIR O AMR. B K K& T AT K P SR fE R | W2 B
K Y B, mEE e LL—OH ., C=0 Ml C=N 5 R Fis o 3,

3) GC-MS Fr#r &5 R WY, ERYL K E 25 ey R R ORI R Y . & SR A B
T2JE, BEKHERE A ML IR BV RBOR B, b a . BEdS | TR 28 I 2 ) S 15 31 20
fife o K B R 2,4 - O R R 408 4R 2, B A R 19.46% T 15.18%,
HiX 2 KW B2 AFAE T4 L AHo0, HFREI, w) W iz B g e X% K (0 R e A HLTs
ey, 7RV E COD WY TR AL FAL FE B ITT , 75 28 5 4025 JEX 2 Pl o 1 BRI 1L o
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Analysis of difficulties in meeting discharge standard and DOM specific during
treating centralized wastewater in the printing and dyeing industrial park
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Abstract In this study, the change properties of organic matter, nitrogen and phosphorous were analyzed in
centralized wastewater treatment plant in the dyeing industrial park of Taihu Lake basin. The average
concentrations of TP, TN, NH,-N and COD in the effluent were 0.20, 5.39, 0.60 and 55 mg-L™', respectively.
However, only COD failed to reach the requirement in the new standard DB 32-2018. In order to solve the
issues in COD meeting standards, 3D EEM, FT-IR and GC-MS tests were carried out to elucidate the removal,
migration and transformation rules of dissolved organic matter in dyeing wastewater along the treatment
process. The results showed that the fluorescence intensity of wastewater was significantly reduced after
biochemical treatment. Tryptophans were significantly removed by advanced treatment, and the fluorescence
characteristic peaks in effluent were markedly weakened with the removal of most proteins and humic acids.
Further analysis showed that unsaturated double bonds compounds and aromatic compounds existed in the
effluent of each treatment unit, and the dominant typical functional groups contained —OH, unsaturated
aromatic ring C—C and C=N. The main components in final effluent were 2,4'-difluorobenzophenone and 4-
hydroxy-4-methyl-2-pentanone, which were identified as characteristic organic pollutants in the printing and
dyeing wastewater. In this study, the difficulties and characteristics of dissolved organic matter during the
centralized wastewater treatment in printing and dyeing park were clarified, and could provide data and technical
support for similar wastewater treatment.

Keywords printing and dyeing wastewater; discharge standard; excitation emission matrix spectra; Fourier

transform infrared spectroscopy; dissolved organic matter
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