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Evaluation and Analysis of Wastewater Treatment Plant Operation in

Residential and Industrial Hybrid Areas
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Abstract: A survey was carried out in some areas of Jiangsu Province with a high degree of
urbanization and a large number of industrial enterprises, in which 62 municipal wastewater treatment
plants (WWTPs) in six cities were selected to analyze the influent quality and operational characteristics
of activated sludge system. Monthly median concentrations of COD, BODs, SS, NH, - N, TN and TP in
influent of the WWTPs were 223 mg/L, 86.6 mg/L, 127 mg/L, 22.8 mg/L, 30.8 mg/L and 2. 97 mg/
L, respectively, indicating that the carbon source was insufficient and refractory COD was present.
Refractory industrial wastewater entering into municipal WWTPs resulted in the most significant decrease
of BOD; concentrations in the influent and corresponding higher ratio of SS to BOD,. The lowest BOD;
concentration in the influent was 38.5 mg/L., and the highest ratio of SS to BOD; was 5. 8. The median
and the lowest ratios of MLVSS to MLSS were 0. 52 and 0. 32, respectively, which was associated with
activated sludge decomposition caused by insufficient nutrients supply and accumulation of inorganic fine
sediments from industrial wastewater within the activated sludge. In order to meet the requirement of

BODj concentration in the influent more than 100 mg/L in action plan for improving quality and efficiency
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of municipal wastewater treatment, attentions should be paid to assessment of enterprises with industrial

wastewater entering into municipal sewers and implement of centralized industrial wastewater treatment,

apart from strengthening sewer pipes inspection and repair.

Key words: wastewater treatment plant;

sludge
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Y0H 52 0 285 43 A, Wk BE 7 Y948 43 00 o 244 .95, 1,
150 .22.5 .30. 7 f1 3. 30 mg/L., £ CHkiRkiE, 2017
VLA 28 15 K AL BT 3#E 7K COD (BOD; A B &
BB X8 43 3149 249 100 F123 mg/L* "k
WA L 204 8 I B Y5 UK ) K COD |, BOD; | SS |
NH; =N, TN, TP ¥ & i) - 3 {8 73 51 Jy 260 104
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Tab. 1 Statistics results of influent quality
mg - L'
T H I | R ALE | Fr/IME | BOR(E
COD 244 223 79.9 | 448
BODs; | 95.1 | 86.6 | 38.5 261
6 NHLZE T SS 150 127 17.2 774
62 JI5K) |NH, -N| 22.5 | 22.8 | 6.1 | 35.2
TN 30.7 | 30.8 8.8 53.7
TP 3.30 | 2.97 | 1.02 | 7.40
COD 215 214 65.3 449
BOD;, 111 106 28.6 253
gjﬂﬁ”;ﬁﬁ ss | 114 | 109 | a5 | 206
7‘5:7J<F NH, -N| 25.1 | 24.6 1.4 | 57.7
TN 30.3 | 29.6 | 11.7 | 60.2
TP 3.9 3.1 0.9 27.0

ETRIN TR DX 20 JE 5K ) KK BT LG, 6
AT E K NH; - NUTN TP 98 1 F 2 {5
ZAHE fHE BOD W f ik S A1 COD ¥ B i e
XATRES 6 LG TG K] A TR KIEAA K.
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T RAS AR A AL, 535K ) 2E K BODS ¥ FE st
A K, 157K i#7K BOD;/COD {E >0.4 W] 44k
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TRRET L ER 25 2B R 15 K 3R K A AR Ak
AR5 WG JR RSB A B, AR5 K BB AT
SURERE USSR . LA HE— 254007 6 gk Ty 62 Ji
157K K BOD, (AR A A
2.2 37Kk BRISHRARE MR BOD; RAKIE B 4 #
R P B /N 3 i 0 W 4 AT 81U 315, 4
WIRSE KIS 15 7K ) e KK TS BRI R e . 4548
BRI A1 U 5 7 S Ml R B (RY) W4 2, AT LA
H,BODs 5 COD, TN 5 NH, - N R’ 43540, 67
0.63; HAWFE R IA 19 R KT 0. 50, 15 [ Py Hofls
TSR s A L, KT 5 K 7K BOD,
5 COD [ R BN 0. 9735, B Tiy5 k) #Eok
BOD; 5 COD [k R ¥ 0. 968, KT 5K
J” BOD, 15 SS fAH K Z %R 0. 966", i A% X Ik
BOD; 5 SS A3 R EUL A 0.26, H i, %} BOD,
5 SS 25 B R PR A TR AT

F2 6N XIET KT #HKKRIEFRIE K ED M
Tab.2  Correlation analysis of WWTPs influent quality indicators in six cities
i H COD SsS TN NH, -N TP
BOD, BOD, =0.39COD -0. 15BOD, =0.43SS +34.7BOD, =2. 76TN + 11.6BOD, =2.22NH, — N +46.8BOD, = 13. 1TP +51. 4
(R*=0.67) (R*=0.26) (R* =0.30) (R*=0.12) (R*=0.18)
coD - COD =1.20SS +74.5|COD =1.54TN +77.8| COD =4.02NH, - N + 158 | COD =37.9TP + 120
(R*=0.47) (R*=0.27) (R*=0.09) (R*=0.35)
< o o SS=2.57TN +64.1 | SS=1.07NH, -N +103 | SS=18.4TP +81.9
(R*=0.18) (R*=0.05) (R*=0.22)
™ B B B TN =1.01NH, =N +8.34 | TN =3. 13TP +20. 1
(R*=0.63) (R*=0.25)
NHL N - B B - NH, —Nf2.73TP+
14.6(R* =0.23)

P 6 S HZE T 62 JA 5 K AL FE T, X oK
7K )5t BODy ¥k BEAR T rh A (86. 6 mg/L) )75 7K 4k
PR — 2P St b, S5 R R 3 R, W]
DIEHY, V5 KA FR T k7K COD BOD; . SS NH, - N,
TN TP ¥ B () LB 3 5 A 189 .60. 9 (118 18. 6,
25.4F12.5 mg/L, 53 5 Ry 62 JETG KT KM h

FAH ) 84. 5% .70. 3% ,92. 9% 81. 6% ,82.5% .
84.2% ,HLr L BOD; ¥ AR o 0 35, IR TFi5 7K
PB4 AT 8l 5 28 P ZR Y BOD; E K ik
KF 100 mg/LAR#E" s M ELZ R, SS e & A
HEAPREFAZE , UL 2SS 5 BODs YAHSCHEZE AN
SS/BOD; {E 5 o

F&3 itk BOD; iR EAR T o AL{ERYIF KT #K K547
Tab.3  Analysis of WWTPs influent quality receiving low BODy in six cities at prefecture level
Wi H COD/_1 BOD/ SS/ | NH, - N/ TN/ | TP/ | BOD,/ BOD,/ BOD,/ SS/

T (mg s L) |(mg - L7 |[(mg c L) |(mg + L™H)|{(mg + L™ |[(mg - L™ CODfH | TN {H TP | BODs f&
s AE 189 60.9 118 18.6 25.4 2.5 0.34 2.17 23.4 2.19
/ME 48.4 38.5 61.5 6.13 8.81 0.34 0.1 1.08 9.9 1.42
TN 372 77.2 220 34.8 44.5 3.9 0.62 6.18 143 5.8

BOD; ¥ A% A SS 15 BODs AHSCHE 221 T2
JEDRZ TR K IR A AEFTA A 1 £ 7K BOD

R HOEERIT5 KT, AP Tl R KA/
UL, ¥ B AL T (ENGY (BR 24 B ML T A7l

. 80 .



%365 %214

T OE % K H K

www. cnww1985. com

ForP AR B (BR2G SEAT ML R AR AR SR
OIYRERG K ) AR AN Tl R KA oy S B Ak B K S Y
60% ~70% o MV PEAKIEAFEORBUE 15K
7K BOD; e BE AR A J5 P RT U 94 S AT TR

@  ollAll sk 21 T H R AL A AE B 4
B L, FEOTAYIEER R BODs JLT-BAI AT, 7K
DAXERFAR COD N 3o

@ STl AL B A LR R R, &
AR MERE AT LI AL o3 o A, PR 25 K )
e, 37K BODs & B2 fe 1% 19 O 38. 5 mg/L, K
BOD,/COD {HALH 0. 1, %35 K) R & 2K A
PR P T 2 AR X AR 55 98 B PN B4 7K F R
PEATIRAL S A, 175 K ) R B AR POT S X Al HE
TR TV R K B AR T 757K o 157K ) 2R
AP ALFE I XA T i 4R BN RK R4 LR
INTPRIR A, K @AY B 1% 1 905 me/L,
9 IRER A T T K AL A 1 19 Ao PN, K5
KT R AT T2 AT T el X X
Jr 2 28 3 ) TN R K FIAE 3 35 0K, 327K BODs
WEAH 43.7 mg/Lo BEXE Tk Al K BURRAE R 5
AR, AP e RALE 4K BN QLD A R 25K
KA E MK BURF AR I 1 o i R TR A T
b S A RO AR SR LR I A S
FW s G T K 5 R RN i AL =
TV SRR BN A 1 7R A0 AN GERL 6 W) o 5 B 24 %K
AL T ORI B 1 R T OHLES 1, LUK
BTSN BN SN PSS RS EVRRE EPSbpiH Ca TSR IR
Yo R XERE AR A LA E LA e ol Al ) P4k 2
TELER, A5 K] 5 BEA% T 7E7K BOD; #
JBEFNTG K BT A AP, X LA T 15 K b BT 20
RTEK) BT T R AE o

MR 1 FI3R 3, 78 TR KA RITEOL T SS
Y RE ) P LA AR DR AL, Tk R IK 4 ALY
IRT I 75— A4 R SS/BOD; Ml iy ik [ K
5K HEK SS/BOD, fHAE 1.1 AiA7 ", 45 X 48
V-1 SS/BOD; {E A 1.5 547 SCHRARGE , A5 7K
J7Ek SS/BOD; SFI{EAE 1.4 Zefy HAE BRI K
s, SAMITER SR G . H A7 KA Tk R K
A, 23 1 SS/BOD; L {ETH R 2 2. 19, e
{EIAFS. 8, HATFHRE TG K] #EK SS/BOD; 4t
T E( >2.0) FIm EfE (1.4 ~2.0) /Y HL ] 53 51
WKH 329% Al 16% 7 {FZ A 2 — 6 4375 K T HEK

SS/BOD; {155 5 k7K SS e B & A 5 (1 SS Wk &K
F 500 mg/L) , 5AHE5E 5K #E7K BOD, ¥ B
T2y SS/BOD; fH =i A P Al

3 th, SS/BOD; K e K B, Xf N Hif 3 #F 7K
BOD, ¥ B e IR A5 7K ), Haik 7k COD (BOD; |SS |
NH, — N TN TP ¥ B i ~F- 2948 73 0l oy 372.38. 5,
220,16 .27.6 #13.9 mg/L, AILIFE 1, %15 K B
HE7K COD ¥k BE 54216 15 K420, #57 LL COD % SS |
NH, - N.TN TP %5485 i, AR MER thixisK) 17
FER G AR AKIEA IO (H 2, 25 L BOD, fE R
15K H#EK A% 38 b5, %) 37K BOD, ¥ BEAX
YN LEIE TS KU B 1 1/5, %6 T Tl R 7K 336 A
V5K B R RO o X IER] T AR TS K
Ab PSR 525 A%, L BODs A1 57K ) 1#E 7KK 5 Y
AR RS A BT R Tl R K A R A 1R TS
K il BRI, R R A COD st 1B I T4
3 TR EMWITRRGERE S
3.1 EMTRRSEBFEITHERITHN

JABEY 6 AT 62 HEI5 KT, R
28 JEME— W TGS TR R AR IE T 5 . 28
JET5 7K T #E7K COD (BODg \SS \NH, — N TN TP ¥k Ji&
H LR 45 274 100,155 22.9 31.2 F13.47 mg/
L, 562 JET57K] AE K e B AL A H2 00, Rt
XFPEAS TR G XI5 K ) I TS e RGBT 1AL
REHL A M, 28 JET5/K) A PEIS JE R 48 MLVSS
MLSS W) Ge it 44 W2 4, LA Shapiro-Wilk 65 R K
P, A TUK 4 b 2 25 M KOF Sig. B/hF 0,05, 3%
B AR bR AR IR IE 2501

%4 MLVSS #1 MLSS py%:it i
Tab.4  Statistics data of MLVSS and MLSS

W H i | f/ME | FRORME | S-W Sig.

MLVSS_/| 1 807 803 4 398 0.000
(mg -+ L7)

MLSS/_I 4618 1109 8 475 0.001
(mg - L)

MLVSS/

MLSS ffi 0.52 0.32 0.79 0.000

TE LU PR I 5K R ET5 K TSRS AR SE
1, MLVSS/MLSS {52568 H 0. 65 ~0. 85, F-
PIEN 0.75 Zefi. APA KBTI AL+
MLVSS/MLSS f)F-BI{E AN AE A 0. 52, B AIRMHE
U0 0.32, MLVSS/MLSS {H{fii ik, MLSS ¢ J& ffi 5 .
AR MLSS A E g 4 618 mg/L, 5 K AH
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1K 8 475 mg/L, B v FIRAH AR TG 57K ) MLSS 1y
B2 R {E (3 000 ~4 000 mg/L)
3.2 MLVSS/MLSS ERKEREE S #7

Hig b, MLSS 5 MLVSS 4 22 5 75 K H 9 G
PLYIBER > o ABFTEHE Y, 275K #E7K SS W
I (Ui T 500 mg/L) KRG TD i AR SE Y
AL BRA ST, 3 A A Ak B b e U T8 B A Ak B K B
e Biln, A WFFEM i ) A A R GE K 8o
RiAE/NF 73 pm BARRLIEYD 547 40 d 5 MLVSS/
MLSS fif5h 0. 84 T R3] 0.267 0 534 BHIF A 514t
A A I 1 75 e Mk B K MLVSS/MLSS {H 47 T 1
ARSI A B, (4 H—9 A) th T FE R of
il S EOR R A BURL Y2 YD #E A5 7K T, MLVSS/MLSS
TR oA T 3 AR

ABFTEH, 15K 2E 7K BOD e J5E A i Al 1k 7K
SS e FE . 18 1 Jyinsk ) MLVSS/MLSS fE i H B
e, ATLE (4 H—9 A) FMIEZ=(10 H—
YA 3 ) 57K ) B9 MLVSS/MLSS (3% A B 2.8
o PRI, AT 5K MLVSS/MLSS fF fji iR I
AR 72 4y 6 T R #5417 (4 4R GG LY V0 BT 8
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Fig.1  Monthly variation of MLVSS/MLSS in WWTPs

15K A AL R G2 MLVSS/MLSS {H AR5 P J7 1
JE R G . —J2 5K BOD, e BEARAT ¢, )R K
BOD; ¥ & HLAAIG, {H /2 MLVSS ¥ B 457 1 000 ~
2 000 mg/L, L S8 K IEHEGRE RV AL,
TAEPIBET o0 1 T30 MLSS w8 TE LS 75 2 388 i
TS TR ALY A G, R K
SS AR , (B2 Tl R /K Tt R BT X I B2 2
ENYe Ak TR, A s T2 s FiAb T 2 5 5l
B SS B TEHLALsr & i . B, g
B TR P AR 5 60% L b (445 1Ak
T R AN 24 70 7 A G AR SRR 45 R KR At
FEPHE R MER TR RS , ST KR A

WLEIFY & AN, X e 4R Bk i SS E A5 7K
J BT A WM E TG R o T 4R
JOR Y MLVSS ¥ B Bifi 25 175 e 903 8 1 385 0, 20
WORLTCHL SS NI BARFE WG M5 e, [ s 5 e &R
GBI A HLIE R 3 Bl A A AN B
YRS TR S A 32, F 30T MLVSS/MLSS {H
k.

4“5 ER

@ FEWEEFN Tl @A D, Tl R 7K 4 Ak
A TS TS 7K ) 8k 7K BOD, R B R AR A o BH
5 Tl AR K i ik B 5 5 W g A AL 4L Ik
A= T & KRR A DL A O, A b
157K KRR S R B VR K IR A o] A e 22
1 SS/BOD; {HF R0 FEIRELTS 7K Ab 42 T 14 40 T
Y, R A 7K BODs 15 2 2% #2485 F5 , A1 X5 F COD
T B TR0 Tl K 2 A 3 A R A R S
HETE A U S K A% e A% E K COD i
SR I, 9 —2 2 kK BOD, B .

@ Tb R K AW 5 K 1 i MLVSS/
MLSS {E %, P X I MLVSS/MLSS {4 H1 (vl
0.52 R fIKfH M 0.32, X 515K P& TR A L T3
AT G Yo i b R 7K HHs A B JCHIL 20 0k 4
EIE TG e BRA G, X—IE SiEE K)o
7K SS HeHE = T B0 MLVSS/MLSS {H i {1 A [, &
H1 BOD; ¥ f iz SS/BOD; {i fii = T3

@ MIE BTG KA AR R AT sl % H
bR (BODs =100 mg/L) [ # B 2% &, B 1 s M HE
AR BB SAE R, LU RS T K R K
SEANRIR AT SN, A D BAR S A PR P R AN
ClEKHEA B T /KB 7K i AR fE ) (GB/T 31962—
2015) Xof 42 48 70 Bl P4 A9 Tl A ol HE K15 350 08 47 9F
filio Fra O YR Tl AR BRI RIX T
b 8 DX 7= A ) T R K, TR MR Tk R K
R FE AT BOT5 KA 0 o 3 2o 3 A 5 5 K A Tl
15K 43 AL B e, (o AR A A TR TS KT R A
AL BASRE 5 TR AR 3 Tl R /K 8 4 s 5 Ak T Sk
P RN TILAL B S it T b X Tl R KT
LA R A Tl R /K AR PR A T B

SE
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