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Comparison and Selection of Process Routes and Engineering Practice in Advanced
Treatment and Reconstruction in a North WTP

GUO Zhaoxue, GUO Hui
(Zibo Water Affairs Group Co. , Lid. , Zibo 255000, China)

Abstract Due to some raw water quality indices, such as total nitrogen and sulphate, exceeding the standard in north China, as well
as permanganate index (COD,, ) in effluent is nearly exceeding the standard in water treatment plant (WTP ), advanced treatment
process is considered necessary in water treatment plant’s conversion to improve the effluent water quality. Two advanced treatment
processes of nanofiltration and ozone-activated carbon are compared in detail according to the present situation of the water source in
north China. Ozone-activated carbon is determined as the advanced treatment process of the WTP , which is mature, lower investment,
operation cost and less water consumption. Process flow, designed characteristics, designed parameters and treatment effect are also
introduced. It is proved in engineering practice that effluent water quality is stable with high efficiency of organic matter removal, which
can meet the Standards for Drinking Water Quality (GB 5749—2006) .
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Tab.1 Raw Water Quality

5 46 751 7H 8 H 9H 104 11 H

COD,,,/(mg-L7") 3.32 3.10 3.32 3.05 3.12

MA(LINIH)/(mg-L7") 2.20 2.57 2.26 1.25 4.10

BRI NI/ (mg-L7) 0. 12 0. 14 0.18 0.22 0.34
R (UL SoT i)/ (mg L") 277. 00 259. 00 228. 00 197. 00 232.00

VI EE/NTU 1.72 0.70 1.49 1.28 1.72

SBERE (LA CaCO; 31)/(mg-L7) 272 277 356 233 235

B RE R/ (mg- L") 798 698 617 692 586

Fz2 MK
Tab.2 Water Quality of Finished Water

o35 H 7H 8/ 9 A 10 H 11 H

CODy,,/(mg-L™") 2.26 2.62 2.38 2.60 2.44
WREER (A SOT 11)/(mg-L7") 249. 00 249. 00 226. 00 199. 00 236. 00

pH & 8.32 8.24 8.07 7.90 7.94

BRI N/ (mg-L7") 0.06 0.09 0.16 0.18 0.26

HIRER (AN ) /(mg-L7) 2.33 1.20 0.83 0.92 1.11

JBERE (L CaCO, H)/(mg-L7") 277 260 128 232 247

ARPE A/ (mg- L7 682 711 628 698 590

FEMUE/NTU 0. 41 0.37 0. 47 0.37 0.37

BLRIBR ¥ J ¥ & &

HER 138 2 AL KT TR K R FS 4348 b it 2
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2.1.1 THRFE
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XA E T KoK BRI, 45 G NI IR i oA
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UL BT,
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Fig. 1 Process Flow of NF Advanced Treatment
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Tab.3 Treated Water Quality Indices of Scheme One

Ko KIHH Ko KM
BEUE/NTU <0.1 || =EHE/ (mg-L7") ~0.2
BB/ (mgeL™) 99,1 || BREREE(1L SO ) ~150.00
CODy,/(mg-L™") ~1.0 || /(mg-L7")
pH fH .42 || MBEEE(LL CaCO; i) <150
3R/ (pS-em™) ~600 | /(mg-L™h)

2. 1.4 TREBTREITHA
AT R TEBEEANE LN 1.2 1278, #HK
WAL Ay 1. 250 Ju/t, AT AS AR 20 0. 900 T/t $#

M1 RK IS S K AR 2SR 0. 625 TG/t , A AR
RARZ) N 0. 450 J0/1,
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TZAE PR T Z00] DA SR I S R 2 R i PRk
FE, BXTA IR LR BA — e R0 TA T/
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Tab.4 Water Quality of Desalinated Water

WH o

pH {H(25 C) 7.12
HAHR(25°C)/(pS-em™) 570
SET(C)/(mg- L) 161
SBERE (LA CaCO;4 31)/(mg L) 12

FiEER (UL S0T i) 3.70
COD,,/(mg-L™") 0.61
SS/(mg-L™") <5

VMU /NTU 0.37

I3 4 AT, 76 5 7K A5 I T A TR 7K IR A K B
JERMK AR 12 mg/L( LA CaCO, i) ,S05 &%
1%, 1M 3. 70 mg/L, Cl & &S, 4 161 mg/L,

B JEAKFMEEKIR LK LA 8 :2(JF KM 8.0 J1 v/d,
HEKIRAEIK R 2.0 7 vd) #HT8BIR, BIEEN £ %
IR BHEFAN T (BRARIFK 2 B 909% PRI T 17 7K it

RFRES) N3k 5 i .
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Tab.5 Water Quality Analysis

e H BIRE 1 FK bR
MU /NTU ~3.0
BB/ (mg L") 95.0
CODy,/(mg-L7") ~3.5
pH 1 8.10
BiRER (Lh S05 i) ~248. 00 (FE IR K Ky

/(mg-L") 300. 00 mg/L)

SUBERE (LA CaCOy 1)/ (mg-17") ~272
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Fig.2 Process Flow of Advanced Treatment of Ozone-Activated Carbon
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Tab. 6 Water Quality of Effluent of Scheme Two

HK )k
T /NTU ~0.12 || =i F 4%/ (mg-L™") ~0.35
BB/ (mg- L) ~90 || BRERER(LL SOT H)/ (me-L™') ~225.00
COD,,/(mg-L7")  ~1.80 || BBEEE(LL CaCO; 3)/

pH fi ~8.0

i H Aerimi H

~250

(mg-IfI)
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Tab.7 Comprehensive Comparison of Schemes

5 H B AL 7% Ej{ﬁﬁ%{
FERE/ (T3 t-d ™) 5.0 10.0
oK S/ (7 1) 10.0 10.0
B/t 1.2 0.8
A/ (e 0. 625 ()5 ) 0.230
A A/ (TGt 0. 450 (¥t ) 0. 160
KK Btk 1
RGP A R fi £
ARG 4 FF FEAE 5 000 m*/d ToAKHE , K BEIR
7K HE TERF IS
FAKALE BXE S 1 HWeEhoK M Exnb|
KT LR TeHEH TeHHEH

FHEOK T IR K BB, WS 7 58 7KK
s

IS e LT T

. . L

51
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Fig. 3 Process Flow Chart
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3.1 MREEMESS

t T HAK KOS T, 5 1R K S A
R 3, PRI AR i K T S BR A BRI T P R
TR N I K A5 B R TRD 5 R R o, 90 28 25 BB SR K
)RR TR AN A, R AR S AT
SEE 918

FET X JE K B I T E IR S A IR S
ar B REMPFAKIESG, T XHNFEAKE LK
360 m,#% 10.0 J1 m*/d Wit KT H5, 458 s B8
B [H) 7 8. 0 min , 7E45 18 P45 B B[R] 47 4. O min, 1 2
Tl B AT BRI AR, 5 3 SO A AT Rk
YRR, X 7K BV AE SR HN S 19 200 m 38 iE 4T
B JE AL B, SR FH SRR A AR % BT
3.2 RELEZSET

TR T 5 5 SR it A= P T A R D
R A, P 1 R SE 2R 31,00 mx70. 00 m,
3.2.1  WEERTE D BORWLG B R K AR

HE R T 5 B XBIL G B P e K 3 B e
BEHA A 10.0 77 m’/d,

T P TR TH U8 5 7K 2 5 B AR o, 2
FNELABREI A2 H I & BEZREN
2 125 m’/h, %K 9.0 m, FLEHRHLIIFN 90 kW,

BB NIREEXBL 3 6,2 1 %, Fa 5K
FLAEH 1925 m’/h, K 4.0 m, FLE B LI
75 kW,

SRR FH K 2 4 TG A e it I HH 7K 5 1K
Yk, PR i NI RN LR 3 B L2 AL 4,
FAE L A 875 m/h, BN 10.5 m, BLE L)
R 37 kW, B /KRB AR R DAIE S
T 728 A5 | P i U0l e o B 1 e A
3.2.2 i R it S AR 4 e i g

Jei BRI T 10.0 5 m’/d, 4k
RIS AE AT 2 A, BEJEBETF R R 5.0 J1 m'/d,
RAA R RN 2.0 mg/L, FHMERE N 1.5
mg/ L, SRR S 12 min, 3% 3 DB, % 4 :4 04
FAYERHE] LU A, B AU R R R R i <k
TR B TRl IS AR, A T R AR Al o 4
HPBE, IR IE R RO, AN AL
MR AR AR E, RARANES R )R
IR AR

A T DR I TR R 10,0 )7 m’/d L6 F%
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JE I BUHE AR B, AR U8 AN 69. 69 m®, YN
10. 46 m/h, 25 PRIFEERTE] R 12,9 min, 6 PEARIED
e BB R TR B IS A

TGP 1t T e SR FH R T 1 e, BB ORHIE
2.25 m, >R 8x30 KL (FHY4 T 2.38%0.60 mm),
WU RE N 0.35~0.55 g/em’ , RE] R E K, N
1.9~2.0, FERHHW ZKEZE,JEE R 0.25 m, Hi
R 1~2 mm, KA RARDE L J7 BLK , & kT
2Ry B o i 2R K b gk O =X, R kR BE A 55
m’/(m®-h) , KHPEREE R 25 m*/(m®-h) , G PR
e BRI 5~7 d

LA, U8t A TR P I R Bl B O R Uk E L
15, EEHNS ¢,

3.3 REFIEZFEENRERI

FA & E R REL R 10.0 7 m'/d, R4
il % RGudhi 5 A L ARG B RIT B
KRG BHIKZRG 2 HEFRS% MCC,PLC K&
g

WSS R AR 2 & Y e B a R ESRIER
BN 6. 56 kg/h, I B AR R A8 AS ]k B ™
SEARAREE , SR, Flln G SRR R R
T RHIFRE 1 8. 75 ke/h, i R FHN K T R A%
e, RERABINEE 2 &1 &, H T E
Morfi e RAMWRES, BB EERE T8
JERIN .

A SLAR R A A I AR SN I /U,
I, E S R RGPS R, WSR2 &,
L&, SR EVUER 54 m’/h, TAER TN
700~900 kPa, 7S FRHLBHA At CHE A DB A% S i 4

T LS B 2 ) o 14 AR 1, Sl AR
BEE, T HLE LI 108 m®

WARG FERABIE 15 m® 1YW A i
265, R/k82 5,

4 IBITHR

ISR S A - TR e 18 i) R EE AL
T, KKK 8 FiR,

SR - MR T 2Rk B | LBk
AEMAN R 7 T BA A RRCR TRl Al
DABE HTK By R Bl RFIBR . W20k 14
(A TEE RT 0, ) K R SR S B, kT
CAETR K LA bR 1) (GB 5749—2006) KL 7E Y
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®8  HKKFEAE
Tab.8 Water Quality of Finished Water

T

)

{E[ivenN W fE i con HA
Ay (BINiE)  (BhsoY i) BEE (B CaCo, i) (LANiH) @/ BRI
/(mg-L™") /(mg-L™") /(mg-L™") /(mg-L™") /(mg-L7) /(mg-L7")
1H 0. 64 199. 00 527 261 1.82 0.23 <5 X
2 A 0. 54 178.00 533 271 2.07 0.14 <5 J
3A 7.30 177.00 540 271 2.07 0.20 <5 7
4 H 1. 50 179. 00 571 275 1.92 0.11 <5 &
5A 1.00 147.00 594 285 2.11 0.21 <5 X
6 A 1.71 179. 00 608 281 1.77 0.31 <5 7
7A 1.92 195. 00 579 277 1. 54 0.40 <5 o5
8 A 0.92 111.00 365 211 1.78 0.41 <5 I
9A 1.62 160. 00 553 265 1.98 0.12 <5 7
10 H 1.03 158. 00 573 281 1.87 0.12 <5 I
11 A 1.10 170. 00 577 281 1. 66 0.07 <5 ¥
12 H 1. 14 160. 00 574 273 1.68 0.10 <5 7

15 B AR ER RN U vk B 43 i 2 IR T 10. 00
mg/L 0.5 mg/L A EAREOR , Hidr figpRE: B vk
JEEAE BN TR B T 2. 00 mg/L, COD,, ik ¥
WHUE T EARE D 3 mg/L, 32N RA A
FEAE AT ARSI WL 540, BRAR (0, WK B i)
At RIB e A R R, R AR R T
APERT, B T 06 M e R i AR W R PR A LY
BT, RRHEK: T 16 M A A R e
5 #ig

FRYEAK T H HA7AE B 2K IR K 5T 4[] 81, A% SC L
BT URUE ST PR IR IR KA TR AN TR JEE b 3
T % 3B TR R T 00T TR BE A B A KK B
B AT R AR 2% b g, A E T RIS MR T
CHERZK T IR EE AL B T 25 S T ST .

(1) R E TR A B, B 51817 A ;

(2) BLE-IE TR AR AR A B 7 T 2 —
FEPLE, HH K BRI | RS 7 TR BT

(3)AHIL TREALEE T2, A -Th M T2 KFE
%, B 7K 2 [ FH 7K St F 3 A T 6 442 ik b i o
Al aER M, T HE = V5K R 80, K EIT & F
PELS,

BEAN AR SC TR T R U i K S T 4R 3L T it
TRIRA+ B TGP KB TR Y L ST Mk
TREE AR PR T 200] LA RUREAR K i G B, X Tt

AR EUBATIH AR 536 KK T PR
K AR B ARVE , 0, 23 £ 07 Sl i
AP 75K SR K R K WG G127 0K
AOK A 2 00T, TR AR T 95

S 3k
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