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Treatment of Wastewater Treatment Plant Effluent by UF-RO for

Industrial Reuse
WANG Jin-long
( Qingdao Jinlong Hongye Environmental Protection Co. Lid., Qingdao 266500, China)

Abstract; Huangdao District of Qingdao was a serious water-deficient area, and the shortage of
water resources became a bottleneck restricting the economic development of the region. It was proposed
to use the qualified effluent of the wastewater treatment plant as the raw water to achieve the purification
of reclaimed water to meet the industrial water demand. The refined water reuse station covered an area of
1.86 hm®, in the form of BOO with a total investment of 210 million yuan. The refined water reuse
station, used WWTP first grade A standard effluent as raw water, supplied water to the large water users
in the northern industrial zone of Huangdao District. The designed water production was 20 000 m’/d,
the designed inlet water was 34 776 m’/d, and the designed external drainage was 14 616 m’/d. The
recycling station was divided into three systems including water production, concentrated water and
sludge. The water production system used high-efficiency lime softening sedimentation tank,
ultrafiltration, two-stage reverse osmosis as the core stage, the total reuse rate was 57.49% , the salt
rejection rate >98% , and TDS <100 mg/l.. The concentrated water system took the activated carbon
sedimentation tank as the core stage, and the effluent reached the first grade A standard; the sludge
system adopted the plate and frame filter press, and the sludge water content < 80% . The actual
operation effect was good and met the design requirements.
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INAREE T EEOK X, 75 5 TH 8 5 X 44
KB R 1.97 x10° m®, Tl K 5 37.9% , K%
V5 B O R ) 29 M X 28 55 R SR B itk —2
ALK BEIRHEC &, 7850 TF & 58 KR, 5K Ak
K R T K SEBRHR AORS i A2 ol T K 75 SR AT
TR T %6 o Tl K 2R MER FOK 157K T
WK S Al AR K TR A5 1, LA EE B RK, 2% B ARG
B ALFEB Tl e X 75 Tk A 7K 20 000 m*/d, #0383
K lE 7K oK, SEBL Ao BEER AT, 7840 R 3T
55 KR G 5 K Bk R i [R) s h 4 X e oK
[l ST R TR . 2B 8 DATE B T B 5 DORS il ok
[l 3 R 48], A kG il oK R et Masq T, i
X T3 % 4 W O RS SRR R
1 MEBHFX

T 45 T B 5 DORS il P A ] A 328 57 F i = 23T A
Jb EiHsE LAV, L3k 1,86 hm® 151 H 5k A BOO
B, BTN 2.1 4270, TG K) A48 HK R
K, — K B2 20 000 m®/d, i 5 X b
Tl bl X, A G Ak T S e T % S AL 45
KKK

15K K Ry SR IR AR K , 45 TIAL R
T MERED S RIS, T K g J R K B
KBS AN, LMK TR b broE. 454 L
J7 M A, B A B DL S A UTE > B I — B B A
BB T 250 MR UE K B Bk, B B R
PP, — 9™ KR4y BEA 2% BEAT IR FE I
£ IPRUE B K IR R 2K
2 IAE&

2.1 ZitkREKE

Wit = Kk B 20 000 m'/d, Bk K &R
34776 m’/d ( H o4 & K IR R G K 6 216
m’/d) ,SMIEKE R 14 616 m*/d, KN #5535
KT HIK AR — ) A BRifE, SNHEKF— P A BRifi
BT, 2K Tl BRER K BER  iEh R >98% . H
PRBEITK TN R 1 fR .

F1 &HAkR
Tab.1 Design influent and effluent quality
. RAE/ COD/ TDS/
A MIE/NTU | () | g 1) (g L)
JFoK 5(8) 50 5 600
FEIK 2 — 2 100
K 5(8) 50

2.2 IEZikiE
Ak 43 R re K oK st =40 240, 1
A I 1 ~3 FrR (E R m /h)
FEIK R G LA R A ARACTTVE M B IE (RSB 15
SRR, BRI 57.49% 5 e 7K 2 58 LAY 4 ke Ut
TEM AL KGR B — 2 A bRUE; 15 R RS R
FAHE EJEAL, 7578 & K% <80% J5 7hiz .
P =G K AER R IR
MK 9.17 DU AR 2.83 i 16 A
1449 1600
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Water production process flow and water balance
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Fig.2 Concentrated water treatment process flow and flow

balance
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Fig.3  Sludge treatment process flow and flow balance
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Sl 75 i, RUE B ER R <10% 5 [BE N EEMBIR T
& B IEK T AR T pHE LAY, B 1k 8
1938 KA, & T L BOKFHER WA 2.
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Tab.2 Design water quality of main units

WiH | phEE/NTU|  pH {4 (mfﬁ/*‘) ORP/mV
FbrEE K 10 7.8~8.1
RIS K 0.2
BBk 0.2 <0.1 200

2.3 TRERZS

ToAb 3 2R 0 i A2 K T L s R L 3 K
YU, BT R 1600 m*/h, AEKHL 5 R A
HE K 1, AR A 378 m', R5F R 23,0
mx4.7mx4.2 m;PEFH 1 BE, ARG A N 3 933
m’ RSP 45.0 mx23.0 m x4.2 m; BR0H 2 A
L RAES A N 1654 m®, R4 28.5 m x20. 05
m X 6.3 m; =50 S3 A PREREE X A K S X 2R
%X UIE X . pH #745 X, HRT 4350 2. 26 2. 26,
11.3 46.2.0.42 min; 37K 2 FE, A 30t 258
400 m’ , R5F49.5 mx7.25 mx6.5 m,

EAREA LA O RARIECQR H1 &),

BT R 800 m*/h, 7N 60 kPa; jH 15 ih

WA OERARI G 1 &), LE5RITHR
47 800 m’/h, Ry 150 kPa, 45t [R5 A4 4
BWKBFEL, B G DR 6.5 kW, 4854 3 303
r/min; FRCHAS AT 3 H 5 Je HEL/ D8 PRI AT 5 (2
14,356 4,8 N 40 m*/h, 7524 200 kPa;
PRI ) PR TR B DX Ay K X 2R BRI pHL T
XAWERTEL 1 &, DIER SRl —£&,

PETT MBI SR AN 2 me/ L, S A% PAC
25 mg/L B A K 100 mg/L PAM 0.3 mg/L( [ 5
T)o
2.4 BRESR

RIS RGLH B VeI uE s R e R K
YUK, BTN 1325 m*/h, AYEVEIEIERS 3 A&,
T UEREFE A 100 pm, 7K EE <1 NTU, SDI<5; #
#& (480 mm x 1 600 mm , A A K4 R} g i 94 ) 98, %
THHEJ12 1.0 MPa, /K& 7] >0. 1 MPa, B 5t
QLB A 450 m®/h; FEhA i LHE T 4 h )5
HANEYE 15 s MUEREEILT 4 (6 1 &), Hik
WS BR  UPVC FUAS 85 4 48 % R 08 B 2k, >R

UNA - 620A BUEJEIE, A FRFLAE N 0. 01 wm, 5
G UEE i E o 235 m’/h, 76 /AL, RSE R
8 080 mm x 1 830 mm x4 284 mm, ¥t EH K 1.0
MPa,iz4T Hs /14 0. 25 MPa, 777K i BF <0.2 NTU,
SDI<3 K Pk Ky 50 ~ 120 L/ (m® + h) S P
H5~15 Nm'/(h - ZHE) , RGE R =90% , #
B KA O ZR N 560 m®

HIEZA KA 4 & (3 11 &), it & 480
m’/h, % FE 0 300 kPa; BUERVERE 2 A (1 1 %),
BN 230 m*/h, 7 FE 4 250 kPa; 48 8 i VE AR
2461 L&), it ol 230 m’/h, 578 250
kPa; ¥R b B0 2

FEUE S My ik U ROK RVE R TE U EFM AR
SEWEVE CIP AUBF AN PDT JURIRZS , 4E 90 PRI Uk
FACEHB TR BN AR AN SRR . g
30 min J5 ¥k, IRPES ~ 10 min; kil F] 48 K5 iE
17 EFM 3568 i pkil 1 440 k5, #547 CIP 35 Uk
EFM JE#I25 1 ¥/ (1 ~2) d,CIP J&#I% 1 ¥%k/30 d.
2.5 RBERSG

FB 5 RS IR LIRS — BB B K
RBiE =K RO MK ML, R BE 7 i K
— RSB B VRN 1260 m*/h, WK
F1353 m'/h, T B AR RN 490 m’/h, R
a6 6.5 65— HRBBERE,1 5 H5LF
YRR, B 9450 mm x 1 200 mm, B[54, 14
THA 5T SS316L, .t M 5T PP, 4 32/ K #E U8,
TIERE N 5 pm, iR 260 m/h, TAEE T3 oK
0.2 ~0.4 MPa, F{i/5 T.{EHE2 <0. 10 MPa, i#£7K SDI <
3.8S<1 mg/L, RERMS 4=k H181.5 m’/h
W SOB B, T8 39 DRI as  HEFT A
26 13, NN AEANER T LRBER,S Hit
111365 2/, i2 71 1.5 ~2.5 MPa, il k% =
98% , IR 2% . —HIBE R 3 A=K
165 m*/h BB B AL P AH , 2 16 NE S
i HEB N 12 ¢ 4 T He D) 454 28 e — LA
s BAENERNER T LB E A BERE,3
HILTF 336 M R B IE R G PICR BT R
85% , & G It 8 R = 96% , L 3R 1 B ER R >
99.5% . —H B KU 1, A R0 2 R 400
m’ ;RO ¥k 1 J3 , A 55 ih 28 0 650 m® 5 7= i 7K b 2
JAE, A R ZR R 8 000 m’

—RWIRBBHKAES 1 EE, &It EN

- 68 -



www. cnww1985. com

I MR EA I FRK) BAKA T Ak E A

%3648 H4m

252 m’/h e N 450 kPa; —R R BIBERIERS &,
BTN 252 m*/h, 582 1.7 MPa; — 55
BelIER 5 &, Wi i 128 m’/h, 5720 450
kPa; —Z B e 1 1 2%, Bt ol 130
m’/h, 7 FE N 400 kPa; "R BERIER 3 G, &1
Jia ok 165 m’/h, AR 1. 45 MPa; fb2% i 5 2
&, W Ry 130 m’/h, 72k 400 kPa; ¥k Fip
KB D E

BTG 7R HI BR800, 18 J5 50 5 S i —— Xt
&'y | NN 2T B I | = W o N e < i | o o )
i =50 mg/L; 2T VR &8 AL AN 3h R (EDTA
THE
2.6 EMERITTEM
TWEPERTTEM 1 A, i1 4b B 400 m’/h,
ARG E R R EIR AW (4.2 mx4.2 mx7.7 m),
BT 115 m* (SR EE A 17.3 min; PAC PR
FIRAEM(4.75 mx4. 75 mx7.7 m) , BREAE>
146 m’ , {= B3 B} ] 2 21. 95 min; 2 EEMR TR 2.5
mx4.75 mx7.7 m, GEAAEFHR 91 m® (= tE] K
13.72 min; PTIEM (8.0 m x8.0 m x7.7 m) A
BN 415 m* 45 B A E] 2 62. 2 min,

R BCARTI AR 2 5 (11 %), i
30 m*/h, 7 H R 150 kPa; i PE R UTHE AT TR
2401 FH14), 400 m’/h, 5 #24 150 kPa,

THRHE B 3 G (2 1 4) s 40 m'/h,
%2k 200 kPa,

T8 PR A PR TR A b B A M e, B0
oM 150 mg/L; PAC PR A M PAC, i+
JNEEh 25 mg/L; ZREE AN PAM, i+ 4 &t Ky
0.5 mg/L,

2.7 SRERS

Y15 P ALTE = RCTVE W15 U I P R DT TE
158, 15 IR A 2 J , HUE RSTN 010 m x5.5 m,
RIS G (2 1 &), e 50 m’/h, 2
oA 800 kPa, JEAT wPESE | &, RN 13 m’/h, 5 fE
6 MPa; HRHEFRIENL 2 &, #EJE 7K Hh 95% , e
PFEKE<80% 4 TN 20 vV (F - d) , 1 EY)
FHy 55 kW, Huik TN PAM, 4 m i k5
mg/L(BHE ) -

2.8 ZTERKHKERARERES

RN A (1L &) iR 3.5 m'/h,
H=1.0 MPa; A THL1 &, 7&K 3.5 m’/h; 2= fif
M3 262m,1655m,

IKIEIAE AL 1 A
2.9z

ARG NZinEE 3 Fran. PAM SR BRFFZE80m,
PAC 25— 245550 % F W s 1 1 SR 4500, BURSE I e 4%
2R B PR B3N

*®3 RGEmMH

Tab.3  System dosing

o TSI T ik P
JEER] PAC(10% ) 3163 35 W AREER T T i S L RS T ek, A > 10%
PAM 16 0.5 M 2 £ 8 B DLV T ¥k 4 =98%
R 2490 100 3 P 8 Ve T ¥k, 4 =85%
EDTA 9.6 0.5 5 BT 2] 11, Sl =99%
P 227 20 FIF ek b M U L YR =31%
] PRSI S e e
NaClO(10% ) 369 15 *ﬂfi@@ﬂ%ﬂ"}’fﬁ%@?(ﬁ ﬁﬁpu{ﬁz,{/’ﬁzg/IO/o
SO 12 15 W A B - LA o
L] 27 0.8 S e LR
5] (L B 2L B 33 0.8 | AR % 5 B e I | [l S >98%
LA B 0.01 0.01 e I YR EE 100%
e IR RO BRI WL | o o
ﬁi\'ﬂ:/ﬂj‘] 121 4 )Eﬁﬂ: RO Fgﬂ(’pH i);’_]fi Wuu{ﬁ,%ﬁfx“?305%
Wk 1 485 25 e L Wk

3 A%ARSEAT
A F 2016 456 H IR T.,2017 4£3 H
FhREKIE, 2017 4F 4 H 1IE XK, K AR 45

TR W T S EGE T, HEr R KR a s
1025 m*/h, itk B4 625 m’/h, FFHEZK & K 400
m’/h, S AR 60.97% , 72K pH {H R 7 ~8,3h
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Ji <2 NTU, i1 5% % 50 ~ 60 pS/cm, TDS 3k 20 ~
40 mg/L,COD <2 mg/L, i £h % >98. 6% ; #MHE K
COD <50 mg/L, 5% <5 mg/L; {50878 30 v/d,
PKE <80% , BristTHr, BEARACR AT B R
g B 3 Rl i e K2R

4 FFEATHRA

TR R 2.1 250, T HEK 7T A
], REFE AR 7K 2% FHAS AL, DL 75% 1) 17 faf 28 4%
BOMRE(Z5FE) M 1.5 Ju/m’  BERE(HEE) E N
2.5kW « h/m’, %475 3.0 kW « h/m’, 258E3 4%
F BTG FOAL FE R 43 0 B K R BE L BREER] IR
ARG IR MR R AL BB
RELYR 751 L Ji 0] SRR ST B 2471
5 it

@©  LPAGKT—Z% A KA K, 38 8 s s
ARFE OBUIE T2 T ik 3 Tolb b K 2R 5 OB s oK
I MU VE th AL B, H K K RS e iR B — 4 A
PR s T5 e et Wedn HRAE U8 , 57K % <80%

@ KRN 625 m’/h i, 2K pH N 7 ~
8,1 <2 NTU, H 5% % 50 ~ 60 pS/cm, TDS
20 ~40 mg/L,COD <2 mg/L, RGiith® >98.6% ,
SRR 60.97% 515 U677 &8 30 vd, FKR <
80% ;B VE M i 8 = 90% , — 2% ) 15 15 [l I % hy
2%
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