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Application case of reverse osmosis seawater desalination

technology on northern islands
TANG Wei', WANG Lijun?
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2. Xiangshan Hongye Group Co. , Lid. , Rizhao 276825, China)

Abstract:In order to solve the contradiction between water supply and demand in the peak period of water consump-
tion on inhabited islands of Changdao island, the seawater desalination process with reverse osmosis (RO) as the
core technology was adopted to construct seawater desalination station. Reverse osmosis seawater desalination tech-
nology was applied in nine seawater desalination stations on eight islands of Changdao island. The project adopted
different water intake methods and pretreatment schemes according to different island conditions. The main treat-
ment process was the combination process of secondary sand filtration+primary reverse osmosis+secondary reverse
osmosis+mineralization. Disinfection was carried out by preparing sodium hypochlorite and tube ultraviolet light.
The total water production was 5 200 t/d, and the effluent quality could stably reach Standards for Drinking Water
Quality (GB 5749—2006). The overall energy saving rate could reach 60% with the isovoltage positive displace-
ment energy recovery device. The electricity consumption of water production was 4.60 kW + h/t, and the total cost of
water production was 6.075 yuan/t. Through over one and a half years operation, the effluent quality was stable,
which could provide reference for other small-scale seawater desalination projects on northern islands.
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H ok 52 K F LA 38 3% (RO) 3 A& R 4% 0 1 18 K 3% 1
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5 P K R U S 02 R Vi P 2 1) B 2 T i U
IRZE AT KA D o WK IR AR AK 3 1) 1%
TR Al A e U E 25 4 FH K 5 >R o0 B A . T H AL 35 18
IR AR AL FE R 58 5 0 K R 42 10 3%
P d . WH BIRK 5 5200 vd, £ TR B )
BRI 1, Hor /g b4 & Fe AL & Jb ki K
TRAGI SR FH 2 4% 500 vd (438 7K IR Ak K 2R, IR RASE
K 1000 t/d 5 HoAth I 7K IR AR 3 2 R L4 =K 2k

K 55 v Bl T 7K 6 5T TR BE 24 2R 36 000 mg/L, i
JE— AN =5 F 5 NTU, K R 10~25 °C, Hofth 45 4 0L 3%
2. KA G AROK bR E) (GB 3097—1997) b —
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Table 1  Construction scale of seawater desalination
projects on each island
b A BB/ (1-d™)
A L 8 PR A R A 500x2
Ab A& L 8 v K IR A3 500%2
R BIL S AU A ¥ KR Ak 3k 500%2
N B B v KR AR 200
KA 5y AR 7K IR Ak 3 500
B 8 AR A 500
T B 5 VA K TR A 3 500
AU PR IR 5 LU RS T K3 Ak 300
AU PR IR LU S A KR Ak 200

®2 KRBEIBAKR
Table 2 Water quality of Changdao sea area

T H S A TROK bR AE

pH 7.9~8.4 7.8~8.5
DO/(mg-L™") 6.2~7.2 >5
COD/(mg-L™") 1.36~2.52 <3

THLAE/(mg- L") 0.099~0.113 <0.30

A2/ (mg-17") 0.031~0.044 <0.05

Cd/(mg-L7") 0.000 15~0.000 58 <0.005

Cu/(mg-L™") 0.001 52~0.003 67 <0.010

Zn/(mg-17") 0.001 60~0.005 00 <0.050
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Seawater desalination process flow
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Table 3 Design of water intake points of seawater desalination projects on each island

o% Soy A WK i Ay ok 7 K BOK R/ (m®-h )
A L 8 UK R AL R L 2 T ORI +5 3 73x2
AR L 2 8 AR R A Je A & e B IBOK S +5 I 73x2
FEBIL I B AT 985 AR A i REILI AR AL S A IR Uk 73x2
N BRI A K IR A AN AL FI I RO 30
AR AR g KA AR AR T IR IR 73
AR b B KR AL R AR E ORI +i5 3 73
T3 L 30 £ 98 7K R A T Ik 1 2 T BLE SN 73
U B IR LA KR A AL R 3 2 7 IBOK I 44
b B3 B L A ¥ AR R A vl b P 3 5 R e FEIIBUK S +5 I 30

32 HENIE

REBIL I /N PR L B e P I 34 15 1 R RS
UOYE Tt , BHE A 60° , BHE ELAR 35 mm, 3R 1f] 1 faf
3.0 m/(m*-h) R Z 3 LH R R 5, &8 < ahHE
VeI . 2R 450 2 48 AL 4T ) A AT R ST, R0
N 2~5 mg/Lo Y HUK I & F 8 20 B, 8m
Gyl £ W R R N, A A= 0.2 mg/L A7 S
3.3 FEikie

AV LA BRTR AR SR T ST R+ TCHE B R TR
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Table 4  Configuration table of sand filter tank on each island

A T 1 R B K

B R 1L VK TR A D 3.0 mx2 4 x2 4

64 L 5 ¥ K IR b D 3.0 mx2 9 x2 %

RE AL 6 A ¥ K IR b D 3.0 mx2 4 x2 4
N Y K TR A D 1.9 mx2 %%
TR I ZR A AR A3 D 3.0 mx2 %%
KB £ B AR AL D 3.0 mx2%%
T P 3 05 V6 K IR Ak D 3.0 mx2 %%
AU B3R 5 LA A I KR b D 2.3 mx2 %%
A0 B 30 5 LIS R K IR Ak 3k D 1.9 mx2 %%
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Table 5 Configuration table of security filter

500 3 3
300 2 2 8040, H 42 PP 4}
200 1 1

3.6 —HREEEAR

— W IB BN B R BEMKE &
JEAE R Mk & AR — B S K, —
P BB MK D TR 350 kPa, i i ER A 5
2205 BURHANEE AN o 1 He 2R SR FHAE ZE 2, 3ok a3 A4 4 Jo
h 2507 BB AAHA G, g 11 ) 6 MPa, i H 1
BCEARE AR TE G . A RRIR R G REFE , R4
JEIE A B 2 A i 1 MDA B iSave R A1 P i, 2 B A4
AR 2507 HEZAUAHAGE N, BE R RIS E SR T IA 95%,
55N RE B R 22 Go A EL AT 15 R 60% LA I 5 i B
HA HIENRE ST, 2T JOH N T AR S A3 5 1%
e K ML e B A T AR FHIC K B R L H AR
T J5 K A T 5 FE 2 A s T 7, iSave B2
8 P 2 A R AV K B R 3R T R B B T
JE 1 B RN 50 m,

— BB PR IKHE 35% , K TM820V-400
) 8040 1 38 2 e JiE 8 15 RE AL IR 1B 2 38 38 BT
B A R AL R 37.16 m?, T iE T8 ¥ 0.863 6 mm , 1
JoT Ry BT O A T SR W e 25 B LSS b Oy B B A
A BE J1°h 6 895 kPa, 6.05%% . SR — % — BtHEF .
— P RBERAM B RSERSH L6,
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Table 6 Main equipment technical parameters of primary reverse osmosis membrane module

AP/ (e-d™") B FRHEARSHK PEie

o R AR WU Wik 24.7 m® /b BE B 600 m, TR 55 kW 14

500 AE ke B TS iSave50, Wit 45.5 m¥/h, T 18.5 kW, 5 T2, M £ >95% 15

RO oG 5k % 99.8% , i Bl %% 92% , it K ik SDI=5.0 48 3%

1 R HE TR 14.7 m’/h BE 7 600 m, PR 30 kW 1f

300 fiE i ] A0 e 15 iSaved0, F i 27.3 m*/h, P 11 kW, 8150, FLRR>95% 14

RO T iR 2R 99.8% , LA 2R 92% , fiz Ktk 7K SD1=5.0 30 %

=i W Wi 9.8 m¥/h, B E 4 600 m, D) # 22 kW 1 &

200 L e S 5 iSave21Plus, Ji ik 9.8 m’/h, PR 7.5 kW, % 130, [ 3 R >95% 15

RO BT 252 99.8% , Il il % 92% , ¢ K k7K SD1=5.0 18 37

37 ZHREEREA

CHRRBERA TR R B BEER
Fo PR A TR A RN K o 38 R IR e I AR A T
b 304 ANEEE R T3 28 300 kPa. = R 2R A B
PERE M 304 ANAEAN, TR 1 49 980~1 150 kPa, 1
HH TR AR R R R AR T O

TR BB MR KR 85% , K H TM720D-
400 1Y 8040 AT J5 i I B Ik e 52 45 2, B 3 JEAT 23 i
I AN 37.16 m?, HiliH T )% 0.863 6 mm, HA H i £h % |

K R A BT PR PERE . BT T
LI, AR JERE J1 9 2 068 kPa, 6,053 . R —%%— Bt
HEZ WK R AR KL . B B IR R %
HEARSHIWFKT,
3.8 W HEFMMEK

R HHIE 78 05 il A BUR O B AR E XS — 9 8 38
KHFTT A R F ARSI RS, RHH
i il 4 09 R R BN AT T BE L A ORI &y 2~
4 mg/Lo 7% JEF I By XAk 27 i A7 e — o BRI
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Table 7 Main equipment technical parameters of secondary reverse osmosis membrane module

AR/ (1-d7) B2 24 R FEHARBH e
WER B WA 24.7 m/h B R 30 m, DR 4 kW i g'fﬁ%ﬁgﬁlﬂiﬁ%ﬂg
200 T HE AR BE A 247 m b BUE B R 115 m, IR 15 kW 1&
RO Tl Jii % 99.8% , il % 92% , fix K ik SDI=5.0 18 %
LPEEE S WU L 14.7 m’/h, B S FE 30 m, DR 3 kW 28 1%
300 [ BUE T 147 m'/h, BUE BT 98 m, IF 7.5 kW 14
RO B IC 14 Jii 45 % 99.8% , W 2% 929% , Fe K k7K SDI1=5.0 1232
RS 52 Tt 9.8 m’/h AUE 72 30 m, PR 1.5 kW 26, 1 1%
200 1R 2R BE T 9.8 m’/h B E B R 110 m, DR 5.5 kW 146
RO Tt J 3R 2R 99.8% , Bl % 92% , 5 K3l 7K SD1=5.0 93

[F] B 5 A OB AN TR I 4 o A& T K IR Akt 1y ik
T O TE] mE G B B R K R S K A ) %
F AU A 15 347 oh K SRR IR K ik 3 A I 0 A7
7K o
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Table 8 Technical parameters of mineralization tank

BB/ (1-d) WAl e WLAR Al B/

500 D 1.8 mX3.5m 1
300 D 1.4 mx3.0 m 1
200 D 1.2 mX3.0 m 1

4 BITHR

HIERBT LR , RGP KOK BT RAF, — B
7% K oL 5 R AE 300~600 wS/em, 44 5 1% H K
RN 20 pS/em; WL R GG, MK pHAE 7 /2
Fio RGIERMPEK 24 F JE 045 3l 50 A K A7
I 047 BORE , 32 A I 08 WL 3% 9. 7K 4% T 48 bk
6 I ESCHE 3 O F BT AR E (GB 5749—2006) . 430 H
1 1.5 a Byis A7 I | P, K BORTRE .

R B mEVH LG E KB EE

Table 9 Main water quality data of mineralization tank of each station

5] yih pE % .lTl.‘ & /‘:‘* =3 2l z_:%],;_

H R A ?ﬁmﬁ;:ﬁ“" /T &“ﬁ?@ <§:§i@l/> (ﬁifai‘ =)
R SIIE] 7.03 ¥ X <1 54 <5 <0.2 0.94 0.19
B[R ITp 6.85 o 0 <1 31.5 <5 <0.1 1.22 0.18
L 6.8 Jc g <1 18.5 <5 <0.1 0.84 <0.15
NS 6.89 ¥ I <1 23 <5 <0.1 2.43 <0.15
KK 6.89 ¥ ¥ <1 20.0 <5 <0.1 7.56 <0.15
KBS 6.95 o ¥ <1 12 <5 <0.1 2.08 <0.15
PR IR 6.89 ¥ ¥ <1 23 <5 <0.1 0.69 <0.15
AU B 3 1L i R 7.03 o B <1 12 <5 <0.1 2.47 <0.15
A6 R IR 5 FF 6.99 " J& <1 25 <5 <0.1 2.73 <0.15
Bt b 6.5-85 k& ¥ <1 <1000 <15 <1.0 <250 <10

(GB 5749—2006)

N4 2R KK 22 A K, R is 7 it is 17
JE 3 AT /N P 7K i B T RS e K 5 44 K Tl
%3847 e 18R, 77 K R B T AR i /) |, H 4 2
KRB, REGE WS 1T
5 EAREFAM
AT H A 4 890 Ji T, Hoh 1T 3% 85 7 ot
TR %% 4 805 77 G, 18 AL TE L 9% L2 0 B g
2 o N T2 . b P K FE L A 4.60 kW -h/t
(B K BOK FERIRAKBE K ZE ), 1 2R 8 & 2 0l
2 OO T B T K IR AL H AN A A S R0
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3 A1) AR E T KR AL B 0.555 J8/(kW -h)
HL 9% O 2.55 J0 /s Ak 2 24 70 9 (5 BRI 00 0 25 500 A
b 2238 VR ) A 0.42 T8 /s A4 BB 4 3% (S 38 1 T 4
3alid 1k, UE A3 H 4 1K) 0.85 70/t A
T2 (RS 3l w4 3 A1) 2 0.865 JT/t; B & 247 9%
(P IR 3% 1) M 0.76 T/, BB (5% H H A
WM = 7 K ) ol 0.63 JG/t, B R K AR N
6.075 JC/t,
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Table 10  Comparison of the direct operating costs of similar projects

FEOK B/ . . ML 2GRS MR e -
Thi - 2 g0 ool 3
T (t-d™) LA Ger)) (Gierh) fGeerh MR it
AT 5200 T YEbIE+ IR BIE  2.55 0.42 0.85 3.82 HL 0.555 7C/(kW +h)
R 110 e T B HLH 1.8 IC/(kW +h) IR 200 g 2
Uk 2 T H 1 000 BIE+ R BB 6.66 3.2 0.54 10.4 VAL T L LE A2 2
AN T 100 W IE+ B 5 2.438 0.376 0.692 3.506 B 0.555 J6/(kW +h)
R GAO Junguo, KANG Jing,SUN Yonggen. Comparison between seawater
6 #it

AT H R E AL T 200 IR+ — B s+
TRRBB TS T LA KR A
JK & A A 1.56x10° t(4F il 11 167 1z % B 8] 4% 300 d i) ,
HKFE PRI T3 AR E(GB 5749—2006) , fift e T
KA N AR B 05 T K e i TR LS 7 s el i, R
FH G2 iSave Bt [HISCHE B LAEREAR, )7 /K HUFEE
Tl 7E 4.60 kW « h/t & 47, Bt = 7K AR 2 6.075 JG /i, W
WEEAINT R BB KIRCEEE N HIKEA, fE1.5a
Z AT L, KSR AR E R B B 28 50 R A
T ok .

5% 3k
CU] W2 Tl b, 20 . 38 7k kA 7 1 55 7 9 T AR 91 o [
25k HEsk ,2018,34(6) :89-92.
YANG Shujun,ZHOU Chong, YAN Peng. Case study on desalination
application in an island[J]. China Water & Wastewater,2018,34(6) :
89-92.
MUK 2B 7RV EIERR L %5 . 2 15 38 B A TR /N 5 18K e A TR
PR REH LT, Tk k431 ,2018,38(9) : 100-103.
TIAN Lin, LI Dongyang, WANG Xiaoli, et al. Application of reverse

[2

[t}

osmosis to Xiaogin island seawater desalination project[ J]. Industrial
Water Treatment,2018,38(9) :100-103.

(3] AR I, FREAS , AR . R I I B UL PR kg 7K K 5 LU BT [ ]
g7 T#2,2010,29(4) :57-64.

qualities respectively east and west of Changdao tombolo[ J]. Coastal
Engineering,2010,29(4) : 57-64.
(4] W B, EAN L, AP B K IR AL TR b bt BT R e s e U () ).
Tolk 7K b FE,2020,40(9) : 124-127.
XIAO Wei, WANG Nan, LI Dan. The material and equipment selec-
tion in membrane seawater desalination project [J]. Industrial
Water Treatment,2020,40(9) : 124-127.
B S, NG A AR AL AR H S A £ A 1)
L)), iRk 5 16T, 2020,49(7) 1 19-23.
WANG Ruihao, HUANG Pengfei, WANG Xiaojun, et al. Study on

[5

[}

cost composition and cost control of desalination[ J]. Journal of Salt
Science and Chemical Industry,2020,49(7) : 19-23.

2R VDB R AE S R/ KIR AL R BT
hFE AT ,2017,46(5) :6-8.

LI Lu, JIN Shaopei, PAN Chunyou, et al. Design essentials of small

[6

[t}

island seawater desalination system [J1. Journal of Salt Science and
Chemical Industry,2017,46(5) :6-8.

TS /N R A R B K IR BUIR 5 R T R SEL) .
HABHE 56 T.,2020,49(8) :6-10.

HUANG Pengfei, WANG Xiaojun, ZHANG Yin, et al. The state of

[7

[}

the art of desalination development and research on exploration
scheme in Chinal[J]. Journal of Salt Science and Chemical Indus-

try,2020,49(8) :6-10.

[TEZB® A B 48 (1975— ), AR, &% T &0,
13688669861 , E-mail : 2522117456@qq.com
[WFmAHA] 2022-07-27(f& 8 )

GO

—181—



