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Discussion and Improvement on Design of UF and RO Process in a Water

Reclamation Plant
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(Qingdao Jinlong Hongye Environmental Co. Ltd., Qingdao 266555, China)

Abstract: A water reclamation plant uses the ulirafiliration ( UF) and reverse osmosis ( RO)
membrane process to treat the effluent of a sewage plant, and can only reach 80% of the designed
treatment capacity in winter. Through the comparative study of design parameters and operation
parameters, it was found that the designed membrane flux value of UF and RO was too large, resulting in
insufficient winter water production. At the same time, since the effluent characteristics of the sewage
plant such as complex components and many bacteria are not fully considered, the pretreatment and
protection technology of UF is not designed. Since the UF cleaning backwash cycle is high and the RO
sterilization frequency is low, the system water consumption is increased. Besides, there’ s insufficient
system design reservation and no standby membrane set for RO offline cleaning and equipment
maintenance. In the following reconstruction, multi-media filters before UF are added to strengthen the
UF pretreatment. At the same time, the sodium hypochlorite injection points of the high-efficiency tank
outlet and the UF production tank are added to strengthen the bacteria control of the RO system. Two
groups of UF systems and 1 group of RO system are added to ensure that the system can reach full load
operation. It is recommended that similar projects should be piloted in winter, using the membrane flux at
the most unfavorable water temperature, and the loss of self-consumption water should be fully
considered. At the same time, recommended values in Code for Design of Municipal Wastewater

Reclamation and Reuse ( GB 50335 —2016) should be referred.
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Fig. 1 Process flow chart of water reclamation plant

R IR AT M BE T R 1 600 m’/h, 3
22, oy N PR R B DX A K RO X 2R X UL
Xo P INK EBREN 2 mg/ L, B R ITTE A%
PAC ¥ 25 mg/L A 7KK 100 mg/L PAM 3 0.3
mg/L(BA B T) . RAE S UF, 5t K i &
1325 m’/h, 4t 7 41, B4 oAb PR 220 m/h, 7=
K198 m*/h, BT RIS T 6 4, 441 76 S, K
[R50 m* K 5@ 8 57.9 L/ (m” - h) i1 RN
F90% , UF 43 Ay 3d U K V% 4 37 13 Uk

(EFM) fb24357E (CIP) JUFRRAS , EFM A1 CIP 75 4%
IR ARREN A LA AR R . 2 U8 30 min J5 [k
5 ~10 min; JePEiAE] 48 ¥k, #E4T EFM 35 R dkik
F| 1440 3, #E47 CIP V5 EFM IHZY 1 ~2 d —
K, CIP JHIH2 30 d — ik, RO ¥&iti#f/Kiiss 1 260
m’/h, i 27.26 L/ (m? - h) , {OK BT R 353
m’/h, PR oK B R 72% , 4k 5 2, g PR K 181.5
m’/h, R VRS KR N 2K 5% o FRAEK
J7SEBRoK BTN 1 iR o

F1 BEK EERKR
Tab.1 Actual water quality of water reclamation plant
M55/ g/ COD/ Al/ Fe/ Mg**/ Ca’*/ TP/
Wi H -1 pH {H -1 -1 -1 -1 -1 -1
(3 2 ) NIU | (mg-L™") | (mg- L) |(mg-L™") | (mg+ L) |(mg- L) | (mg- L)
ik 3028.47+ | 7.23+ 3.00 = 24.90 = 0.24 = 0.31 = 53.42 % 130.19 = 0.41 =
o 678.43 0.12 1.60 5.60 0.32 0.25 12.60 19.68 0.17
ERLUTHE| 2 888.62+ | 7.19 + 1.25 + 20. 66 + 0.50 = 0.12 = 53.54 121.63 = 0.07 =
7K 683.40 0.20 0.79 4.83 0.18 0.11 10.37 29.78 0.04
UF 75k 2854.90+ | 7.20+ 0.09 = 20.17 = 0.10 = 0.00 = 48.29 + 88.66 = 0.04 =
683.91 0.21 0.03 3.45 0.05 0.00 11.93 27.18 0.02
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2.1 UF &t 5LERETHR

DLRZH UF RE0E1T 72 h fE R 43 Hr B i, 3% 2
FURET Y] UF it B % ( >20 C) M&Z=(10 ~
15 C) AHESH. MR UF &3t 6 M1 4 BN %
— 4%, UF # 7 AT, %) ikt
PRIk 2 x 10* m*/d, [ 3B i3 IR BETHE 72% , U]
UF 77K 75 k%] 1 157 m*/h, 3588 3 IR % 90%

PR MR K R IR E] 1286 m/h,
2 UF REMIEIHER RIREITHER

Tab.2 Design value and actual operation situation of UF

| 24 W HE(>20C) | £F(0~15%C) BT
AL KR/ (m® - h™") 220 220 200 200
A3 47 SR #/h 72 72 72 72
WYL JE #/h 48 36 18 18
TH VR B/ X 1.5 4 4
L PAYRI YRR ]/ 2 2.5 2.5
VLRI A]/h 3 10 10
PARGEYEAKE/ (m® - k) 41.67 41.67 41.67 41.67
Ve m’ 62.50 83.34 166. 68 166. 68
Sk R3]/ min 30 30 25 25
S YT E]/min 3 3 4 5
YU/ K 125.45 123.64 128.28 124.00
AL Rk S B E]/h 6.27 6.18 8.55 10.33
Y&/ (m® -h™") 290 290 290 290
Sk 7K B[]/ min 1 1 1.5 1.5
R YK/ m’ 606. 4 597.6 930.0 899.0
sk T YR e 1E]/h 9.3 10.2 18.6 20.3
e GEI 62.7 61.8 53.4 51.7
LB/ 7.0 7.0 7.0 9.0
FEARK R/ (m® - h7h) 1341.7 1322.2 1039.3 1291.7
RY: Hrka/(m® «hh) 1276.6 1256.0 932.7 1158.5
R/ % 95 95 90 90
T2/ % 110 109 81 100
W SOUEREL = (ST R — TE RO x BUE BT TR) ) / (St A + S vk ] ) x 605
Sk = RPEIER x Pkt i x S Pk TA]/60

UF PAZH T Ab R 220 m’/h, $63H58717 6 41,
A1, BT IR 6 41 UF A i W st 3% 45 77 K
RS 5 B P R, S A L E N b T 6
] UF ia47, el ik 20 0 214 m’/h, i 33T
h220 m’/h, 44 SCEKER Y 2 ATk B g . DA
R T2 hos Ay RS, T VR R R e — 2R 9. 27
h,6 EILRR B 55,62 h A% T 45 F R4 ol 1847 i ]
(72 h) , GRS A BRSO RS VR A TR EOR , A
—EMNAR R, EFE T, ARG THEMA. 7F
VeSEI A R T e A, R O R TG KT H

IK, e TG S B AL SRR IO, s 22
RAERIR UF RGEHR, (HIHRZ /N, UF 240
REAZIA B A2 K )il ST as 47 % T UF 72K

AZRs T IR 22 SR HEMZE KR, KRG
R S T E T W 2 s, —Mesaid
eI, 7 UF R0 40 kPa 371 % 80 kPa,
M4 Z=uf )\ 60 kPa 3 2 $5r 200 kPa, JL-Fi5 2%
FARZ IR . O PRUE B 5 22 42, HRE R i
KL, UF JRELR 3R /K dk ABET A 220 m’ /b {4k
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Fig.2 UF differential pressure growth between summer

10 20

and winter
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VA BRI A T ot e A F B T S Co it
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Fig.3  Effect of UF water production time ratio on the whole

plant load
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FIETE 124, SRR AL HE /K K B H B v s
K SR G EUEZEI A R o IR2EI
P, b T RRIER G 4, HREREAR ™ K I [8], W] 2
BN T IR VEMERE M TSP R], HEREAR 1K
PRI EE o 7K I E] HE ABSE T AY30 = 338 25 ¢ 43X

AR UF =K BE 129 10% o E—2 1L, 35k
JE 4, VR (RS , WO REAIR 177 K s [ 5 RIS
THVEKE I IN, AL T UF /e, W5 vEm
Wi {75 UF F=/KBE ST FAIR 2 10% . B T30 H 7R 4%
VKT K, AKBAR He oK o D &2 4k, L UF 3%
THI, 8 5 5 B T TR 00 S S s, LA O
REfeiR BT .

25 Lk, UF R 484 2= T ik 38 2 A is 17,
— 7 T2 K R JEA L (UF JBEs i i UE
RSB, KREFEN 9% 5 75— J5 10, 4T UF b FY5 7K
T HAOKBURE SRS A 2 (R4S T HXE UF iR 48
(A5 T B0 PRI VR ooy T A Tk
T UF BELH R AL, XA 3 5 24 7 20% . Lhis
KT HIKAE R R K, it UF T2 B, A8 LK T
20 NI UF J50E 5 0 B, JF LI 150 88 N
MFSr . MYEAIH KT, J5 2L i UF #/ij i) £
B IE s  #E—2B R  UF RS, K UF R4
Sk BT U R T, 3w 7 oK R TR B34 2 4 UF
ARG, W ORAE 2 AR S5, & GEAT) g i 1 4
17,

2.2 RO RZZITSEBRIEITH

DIHLZH RO RE5ic4T 90 d 1E Ry 3 Hr Hehilh, 42 3
F2E T4 RO it H = (>20 C) M4 FE(10 ~
15 C) AR SE. RO RGedh 5 41, RAH—H
R, PR TTEK 252 m’/h, P2k 181.5 m’/h, A1k
£ 0, EK IR 5 27.26 L/(m® - h), — B 26 K
g4, B3 SRS, RN BN T X
BELA . RGBEA Bl 3 22, Q =128 m*/h, H =
400 kPa, BIHEVESIH 90 d, Sy iE BRI [A] 24 h,
RS R T d, B BERIE 2 by SEbrizfr,
THVESEIH R 45 d, B VRN RIS 40 b, R TR JEH A
3d, REREIEZEN 3.5 h &FR2 h, HFialfT
B, AR KT B e ey ] SR R T HEL Y 97. 3% , S
ATK BN AT AT HAR BB HE A R, 2%
20 R 10 A ) T O R R R T R B S8 A R
50% o I PEFN B[R] b5, RAROS T 7 2K i
AT &) M fm KT,

A ZRiaA iy, Z BT UF P27K 9520, RO R 48
KIFAATIETT o MK KT 3= 5] 2.2 MPa B, ;=
IKEAALEE A ] 170 m/h, R 50 E 35 3% BR (2
KA 2.5 MPa) , H RO & 5817, RERER s, JE
ZERR IR, S b— 2D I e A 0, AN R B Pl &
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g1, SLbrigfrH, RO 77K & 160 m’/h i,
HIKE T 1.8 MPa, i} RO 7K iEA 11% sk,
VE—2 431, AT58R & RO JiEG & UE A & IR % &
ANFESY, 5 U8 R A

BT RO KRB, — B B & i =L,

W ARG R St — 2 K. HAT, %) Casfrik
3 4F, RO FRIMELH 15 3 7 2, AN SR AR e R L XE
PAVKAZ , it /€ WIEAT B 23 k. (H RO YB3 IH]
FERTE FE A MO AT IR 1 BRI Uk , X /2 5 B
IBATIRAS BN B T A EE 2 A

#3 RO REWIRTHER KRIEITIRR

Tab. 3

Design value and actual operation performance of RO

i H £ WitH HZ=(>20 C) £ZF(10~15 C) BT
- SRR TR/ (m® - h ) 181.5 181.5 160 160
SrHiJE A/ d 90 90 90 90
R m/d 90 45 45 45
TH VR B/ X 1 2 2 2
. PV IE VT [E]/h 24 40 40 40
i T YE ]/ B 24 80 80 80
PARIEVE KR/ (m* - k) 90 90 90 90
TPk R/ m’ 90 180 180 180
PR/ h 24 24 24 24
PP E]/ min 10 10 10 10
YRR B/ IR 88.39 86.07 86.07 86.07
Wk Wk 1]/ h 14.73 14.34 14.34 14.34
WY E/(m® - h™") 110 110 110 110
sk /K I E]/ min 10 10 10 10
kK R/ m’ 1620.4 1577.9 1577.9 1577.9
FEE/d 7 3 3 3
B E/h 2 3.5 2 2
FRE U/ I 12.63 28.69 28.69 28.69
NG| A TE N E]/ B 25.25 100. 41 57.38 57.38
AEHE/(m’ -h™") 110 110 110 110
T E K s 6]/ min 40 40 40 40
FEKE/m 926.0 2103.9 2103.9 2103.9
UF F/K HekE/m’ 1875 2 500 5 000 5 000
7K ]/ h 2 096.0 1 965.2 2 008.3 2 008.3
KA/ (m® - hh) 176. 1 165. 1 148.8 148.8
=K YrEkE/(m® - h™h) 174.0 162.2 144.7 144.7
HEH 5.0 5.0 5.0 6.0
RATTR/ % 104. 4 97.3 86.8 104.2
e WAL = (BT R x 24 — TEBRUE < BAUTEERIT ) / Cofr e JR 4 + PR )/60 ) 5 ih e /K & = vhisk k3 x ik
T x PRt l/60 ; UF 7K = 43 A A0 < IR ek /3

=

BN TE 2 5 BRI, e B BT
TR R, N 2 A A, T s iz A
L RO BEIE e WHIn— 21 RO R4, W i Ak B
IKEEEOR o [RII 25 K RS, HEAT 2R TR R T
it ATH FK G —% A kK, 57K
J ARG O BR B o L B 25 R i 7K 20 7R 4K
Z AR ABON R BRI ek 0 SEPRisty
R B, SN R AR T T A R AR, AN UK

PO 22 DU B, = B A AR DTTE It H 7K U7 B
FE AR, 24 0. 1 mg/L UF o 1iii RO HE/K i
B A (A JFORI B S Z FD) — Bk 0.05 ~0. 1 mg/L,
RN B A, B3 T RO AR A0 o5 B
AT IR S IE 38T T 298G . S =s 2tve
T K T UF PRI AR 2 o 1847 il 22
WU UF oK b e B 0 i, B 1k e S
SN RO R % 42iatT .
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3 AKEBETATHR

EARGT 2019 4E AT 1 M. B UF Ry
ZA B A, SR AL UF F b 38 5 14 in v 250k o 7K
FIRBIE P 7Kt Y R B A% 24 L, a5 T 5 1 2
20 UF &% .1 41 RO 2%, 5845 UF RO B4 iz
AHTE] i R GERE A% 5 B0 T s 4T, il fe RGE AT
KN AT IS, 7 K R AE A= A] 35 5] 20 000
m’/d EF s B H A, 8IS E 7R 4 S i
AT Ha, SRS A FI AR A 30 e, IR 78075 1
B K& eSS
4 Lk

O  FEFAKT BB RGA TR R K
ML AR IR BN BIHE R 80% ; UF & RO REGEIT
I, 3 I O K, S B S PR A4 2R K AN AL 5 ]
B, R 785325 & T5 7K KK BB o B 2% VAN TR 7 i
AR, UF SR RTAR B 37 T 28, UF I BE it
JE ST It 25 , RO R AR BUE AL, FERZ A
FHAKREHGIN; RGEVETH T A 2, K% 1 RO B4
Ve SR AEE I 25

@ R AL SR AL A AL,
g hn UF §ij i) 24 B i , B s 2o s K 15 UF
PR A PR A 2 i, 3G 2 2 UF 1 4 RO, fifi
RYLREE IR BN 17 T IB 1T

@ U H A F T, R R
AR IR R 0 £, I 785375 1 A K B 4 FE
& [l Bs ;22 (RS K P AR R D AR TR
(GB 50335—2016 ) fyHE (A .

SE
(1] XU, JE . RUBE AL BE AL TR K K [l Y A 6

WF5E[T]. Tolk/KAb3 ,2019,39(12) :107 - 109.

Liu Yanjun, Zhou Yan. Technical application and
research of UF and RO membranes in chemical
Industrial Water
Treatment,2019,39(12) :107 — 109 (in Chinese).

W, kAR R T, AE. ORI 20 7E Tl IX 5 K
AR A K TR A LI]. T E %G KHEK,
2019,35(20) ;37 -41.

wastewater treatment and reuse [ J ].

(2]

(3]

[4]

(5]

Yao Ji,Zhang Wentuo, Teng Liangfang,et al. Application
of double membrane process in reuse water project of
industrial wastewater treatment plant[ J]. China Water &
Wastewater,2019,35(20) :37 =41 (in Chinese).

B, L AR G LU S B E N EA T
SRR K BT I R T HoK AR, 2019, 38
(8):17 -20,25.

Miao Xuena, Li Hongyan, Qi Yu,et al. Design proposal of
emergency water purification vehicle with principal
processes of UF and RO [ ] ].
Technology,2019,38(8) :17 —=20,25 (in Chinese).

Jife A eSS KT T TR
vt 5z 7], P E%AKHEK,2015,31(16) 255 -
58.

Water Purification

Zhou Hua, Li Ying, Hu Liangliang, et al. Design and
operation of second-phase renovation and expansion
project of Shipu water treatment plant[ J]. China Water
& Wastewater,2015,31(16) :55 —58(in Chinese).

XL Ay, 25, e, S DU AR KA — 1 T
P[], S 7KHEK ,2014,30(22) -84 - 87.

Liu Xuwei, Li Jinhe ,Hao Hua,et al. Design of first-phase
project of reclaimed water reuse in Xining City[ J]. China
Water & Wastewater, 2014, 30 (22): 84 - 87 (in
Chinese) .

- 125 -

| \
EEBN T4 (1988 - ),
TR, MG K
JB) B T BT AE
E - mail :15712796070@ 163. com
5 B H7 ;2020 - 04 - 04

LT RN, AR
KOS 1T (X



