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Upgrading of Capacity and Standards for Sewage Desalination in a Reclaimed
Water Treatment Plant after Operation for 7 Years
WANG Jin-long
(Qingdao Jinlonghongye Environmental Co. Ltd., Qingdao 266555, China)

Abstract: A reclaimed water desalination plant with UF-=RO membrane process as the core and a
short process layout, is designed with a water production capacity of 20 000 m*/d. It uses the effluent of a
sewage treatment plant meeting [-A standard as raw water, with effluent conductivity less than 200 wS/cm.
It has been in operation for nearly 7 years basically at full capacity. Due to the increase in water
consumption of users in the park, the plant needs to expand by 25% and upgrade the standard at the same
time. The retrofitting faces problems such as limited land occupation, high requirements for desalination
and water supply guarantee rate, membrane aging, and high conductivity of raw water. By replacing the
double membrane that has been in use for nearly 7 years, adding two sets of double layer ultrafiltration
construction, replacing the original three sets of secondary RO with two sets of primary RO, and
introducing high-quality raw water sources, it has achieved an in-situ increase of 25% and effluent
conductivity of less than 150 pS/em. Among them, reverse osmosis uses domestically produced

membranes to partially replace imported membranes. It is recommended to try to apply various new
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products, including domestic membranes in the production process of multiple systems, and verify
technical and economic indicators in practice to accumulate data for subsequent membrane replacement
and achieve maximum user benefits. In terms of design, for the double membrane process of sewage
sources, the short process is feasible, but attention should be paid to the accuracy of design temperature,

yield coefficient and raw water quality, and a certain margin should be left in the reverse osmosis design.

Key words: reclaimed water; desalination; ultrafiltration (UF); reverse osmosis(RO);

expansion; membrane replacement
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Tab.l1 Raw water quality in 2023

5iH | pH EEE#}E/I COD{] TP/il A13+/7l E@ﬁfi(b)cicos Eﬁ‘EB‘?(L)CiCOS Fe/il Mg2+{l ca2+{]
(uS-em™) | (mg-L™) | (mg-L") | (mg-L™") | #+)/mg-L") ) (mg-L™") | (mg-L™") | (mg-L™") | (mg-L7")
1.2 REKEBTHER wS/em, it Eh T A2 96. 6% , YT 15 1% ] LU 2
RBEZRGERMSHKEN 18 S mV/h I 2R, HIIF IR I Ris T — B s,
2, B 39 R 1A A  HEI L 26 13, BN R )4 ZIH PR 34, & B K K BB g ik

TN T RBIBIE, ST 1365 M, 1B TR BIBTHEN 80%. 4TI, T EALFE R E K B
14 1.5~2.5 MPa, it 8 % >98% , MWy 72%., 25 BE I3 o UL i R AR 800 7% 1895 /K IR0 g 1
TRB R 3 AR KRN 165 mih 4, VR R U B | [iB 37 A TR R T A
16 LS4 HEBIEL 11:5, i TR asacds ekl i fb A 3 o AP 1A 18 2 4188 08 &R
=ML BNENERNERTXEXES 5 HEA3SHHROTN2HBCH —HROFTT
RBER, 3T 336 WK — R BERG N LRGSR T ATETT .

RN 85% , RGN ER R >96% , HL 37 JE 1) ik K > BITE6.54F, Ik 5 B E ek 2
99. 5% JRELITHEKHL SN 11 200 wS/em, 7K Frs. @B UESE K BGE & T B 22. 8%, #E/K & ) B s
HLFRER 200 wS/em PAF AR R T I8 5] 98. 2%, IS fuif EIRMH , B4l EUE V- 1407 /K &4 140 m/h,
L2 5 8 X AR iR AR, ORI TR B BCRITHE 198 m*/h AR 29. 3%, Z J il i #b s 2 4
. ELPRET, AP KB SRR 6000  HBIE{LAEN L 2x10* m¥/d S K EFR . T H

+ 127 -



%40 5 F 16 #

i 2 K He K

www. cnww1985. com

TR MUk R A C AT G R S LT R A
J 35 335 Bn AL IS £ [ AIK 29% , B o e =X g
U A P KBRS A B B, FLIE A A

Fh o HEK 95% PR RHL RN 4 180 pS/em, ShK
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Tab.2 Performance changes of ultrafiltration and reverse osmosis membranes

JIEE2 A S BRI SEE | B (74 ) S8 HE
PEAK A E/(L-m™2-h™) 57.9 44.7 TF%22.8%
U (UNA-620A) HEIKIE 1/kPa 160 230 5 ARV I K 250
S EFM JE #H/h 32 20
e JI R 1% >98 =96
FLEE (BW30XFR-400/34) FrAEAkEE R/ (Lom2 - h - MPa™) 77.31 54.7 TI%29%

1.3 BuEmiaRY R

e H AR RGN =K BUEE 5 000 m/d, ket
FEK AL A B 2. 5%10° m¥/d 5 4G P PR K B SR
15 KL R <50 wS/em o I T B9 1o LA »

O iz TR P A A B A R
FHI& ek m A s T N AS S H b SRk, e i i
FKHERBETEZUT A, WAy @&
Hiv s T A B R Y AR AR O A WS L EE N

Q@ JRERER ALK RBE R R . K
F3R <150 pS/em, % 8 H KR pH, ) 5235 38 77 /K
BOR HL 5 2<100 wS/em, il ER B R #e H AT
TKIK B, 5 IR >97. 6% ; & 11 R KA As b Fn R A=
fill , ER ALK 2 4] 5 00 23 A K R 5l 5
A TR AT AEIKUR AR R B I 45T B R ARIE

@ BN, RECBITIETH, BREGE
JUEE R R T R T K R s R, OB
B, WERMERE BRI, o 240 B Y 8 22 J 1A

@ UK, RGN KL S 000 m¥/d,
X R E K 80 8 333 m/d, AL EL DL 3. 84%10* m?/d 1
JN21. 7% ; B 75 K A0 3 ) — W & oK BRI, 48
HAE 4x10* m’/d LAF , f 4F A 500 L H B & 1x10°
m'/d, T FIATG KA FR T I K s I KGR
46 000 pS/em , 32— 31 Hi 7K 85 2 500 pS/em DL |, 1
Ty IRARMERE

B X LA b TRl B, $0LRe FH B 48 RS2 412 vy 7 7K i
JBER R TFRE BT A R B AR R 7K L 5 338 45y vk S 4
R
2 REFIAZELH
2.1 JEIKKIR

R 5 KAL) B X N SE T T

2x10* m*/d £ 297 BFM R 4%, (5 Hi{L 4 300 m?, 17K
T K UEIV 26450 . BFM RGEHKHL S F H
— I 500~1 000 wS/em, 38 i 51 A% H K,
SR AT 2 3 300 pS/em VLR, i 2 B EL K>
97% BIAT . %3 H 42 5 5 &% i1 5K K &4 46 500
m*/d, LA BFM 7K FTs K A 38— B 7K Ry 32 20K
P, BT K HL 5608 3 300 pS/em.
2.2 BRIt

R UL VE T SRR T 0 A K 2 T B A
Ve B AFE M 380~550 mg/L (L) CaCO,it) , %
THEHL 400 mg/L. SZPRiz AT, 27K 8 i i AL 2
100 mg/L, J& R B AL BUH A KB, REc i TR 2 5
SN SOASFRI0A K o 1R CUTUE it e 0 8 e A
A AN, FEAGE R, B e U 14, 7 mY/
(m’+h) , AR FHE R AATEE] 17.9 m¥/(m*-h),
FFERITER AR 4,
2.3 BIERRS

EABUEILTT o4, 8 1 &, Hih 7410 2017
AR B IF AR (DL SRR IH UF B2 5 A ik b 24
AP TTAN IR, 2019 4F 18 0 T 2 418 0E . 1H UF BB
FAZ PR K R 140 m/h,

WU JE B i S K & O 2. 5%10° m/d, g
B RGWCR N 72%, % BB 35 A K, 70%
Wit IS HIE A ERBER R G KRB
0. 98, N #EYE = /K TFI5E] 1 518 m¥/h, B4 111329 m*/h
FEIKRE S . O 7401 UF PR 4 s 4t , B 2H m] 412
F 60 m’/h, A% A B 09 $2 ) St 2 360
m*/h,

R BEAR AR, o 5 ] 7 B2 5 Do 1 A 1) TR

AT T HHe . AHC AL BRI, 3817 14F 5 1
W3R,
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Tab.3 Comparison of performance of different

ultrafiltration membranes

T H SRR | D R
K/ (m?-h ) 180 200
L e M A 7 T 0.654 A
F A Yl /a 4 6
FE K/ (m®-h™") 220 220
F7IK P ] /min 30/4.33 30/2.17

% R AR R B K R R R A 10%, FE 2
R Al RS A T W22 K Y S R B T T 3. 5o b
A A H B R S AL RS BT, Tk B E
R ML . RS X Z I H R FH 7 B A BE 5
240 m’/h, ANBEWE BRI R . DA A DL 124F R it
AR ADT, U0 R P R 24, R R R 2R M 1. 954,
TES FHA S B IGO0 T, 16 4% T B 7 o 7900 1 R
o, o AT AR L %I H RS R R o 4l
R S FH 1 4. B 2017 AFEAE 1 7 241 MG BB RS, 475
K FH R g RS
2.4 RBERS

A RBELTH,SH N 2017 F485 7= B
B CLLF R FRIH RO ) | S 15377 7K &0 181
m’/h, 2 BRI T B HE , B2 77K 57120 170
m'/he HPRANKE AR L, 2019 4R J5 A 3 4 2% RO
TR 2 4N — 2 RO, BT K i 165 m/h;
T RN 9 RO, BN — 2 RO J5 , 8 i 4%
KRB B KE S — BB K E ERE, 8
TR A JE RN 24 p, A L RO Z AR X 45 7K 5 I
TRAZ I IR AR A VL, BA% 60 m*/h 77K, L &
Gy K 120 m'he %) ESE KRB IR BB
PR, BSR4 950 m/h.

i JE OB BT KRR 2. 5%10° m/d, &
REAW B BBERE, GETKREN
0.88, W 2 18 i% = /K it T 1K F] 1 185 m/h, 7 #4
235 m'/h. B 4350 5 46 1H RO BE, t A BB 38 Jin 50
m*/h AT R . R R 3 A R ROPRBR, Bk 2
MR —H RO RGE, MIZHR 53 T3 0 240 m/h,

Ry BEEAR A B AR, 32 A7 A [RD6) B T 3 [ 7=
%5 RS B E R TR, R4 RS+
BEIN LRI A 3R R I E 1T 1 AR
TrPERE AL, 25 R N3k 4 iR .

AL LLE X s T AE)R , A R Eh &l

SV b A I B AT a2 . L 124E 0
TEEE R, R O g O 2B, 1 R g A
1. 658, [E] [l Le Bk FBE % R IR 17. 5% , 2 TF
W AR R R A i 4 A S TN AL 1 I 7 i ik A
B FU A KRS o AU 7 41, Hoh 4 4R i RO
JERL, 55 Ah 3R B I o 7 B 58 Al — A
A= i R E PERE T SR SRR s AT B A E .
W OB ER R 741, K 180 m/h,
T R RS OK
x4 ARERSEEMERETLE
Tab.4 Comparison of performance of different

reverse osmosis membranes

2% HEEFE B &N | BW30XFR-400/34
-~ (B AEIS) | (B2 4R )
M ER 1% 98.7/98.5 98.7/98.6
R b 76.2/44.9 74.9/47.76
(L m™-h™"-MPa™)
LN AR T T 0.55B
F Wihl/a 4 6

PFrbRIE 3 R R BB E IR 3 U R
B E RO 2 4 — B B LR . B
T 253 mih 35T R 450 kPa 19— B B 45 K
F2 6 RE R LIRS 2 & B R 2y 1
AR F G BB K I O AR SRR i 2 1 AR BT
AL L UE AR R G A 130 mYh TR
700 kPa BeRIMG R 2 650 #id 2 5K ORP K BT
B2 G —ByT KT 2 KT B K
PR EHE R HE R Bh R4S 24 PR R —
RBEKEE  WOKEED R BBERKE
B IE VRS LR TR R AR B R
3 REREKR

2023 49 A 5E kil J5 , A& JRisfifaE . R
JK K B R SE TE 4. 32x10° m¥/d, K Y i S 30N
3100 pS/em, (R ACUTHEM H Kk 444 3. 5 NTU,
EUGERTAE Y . # IR TAR" K R 1580 m'/h, 7K
M <0. 1 NTU, ¥ ¥k J8 ) 9 & 55 R 22 8 100 kPa,
SDI<3. 0, JXBEFFar=/KE N 1134 m’/h, SMiEk
HL 550 70 wS/em, TR A0 E 7F 98. 5% AMIEF-
Ik &R 2. 38x10* m/d, fie i H K i 35 5 2. 6x10°
m’/d,
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