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Abstract

At present, the shortage of freshwater resources has become a limitation of China's economic social de-
velopment. As a non-conventional high-quality water source, it is urgent and imperative for desalinated
seawater to be incorporated into the urban water supply system. This paper analyzes the status quo of
seawater desalination in China and the risk of desalinated seawater into the water supply system, and
reviews the water quality risk assessment methods of the water supply system. It is found that the scale
of seawater desalination in China is gradually expanding, the desalination technology is gradually ma-
ture, but the desalinated seawater treated by reverse osmosis as drinking water still has the health risks
such as insufficient minerals, low hardness, low fluoride, excessive boron, residual cleaning disinfectant,
and disinfection by-products. Meanwhile, there is a risk of pipeline corrosion during the process of dis-
tribution. In order to ensure the safety of drinking water and facilitate the management of water supply
system using desalinated water, the seawater desalination technology should be vigorously developed
and do a good job in the whole-process water quality risk assessment of the urban water supply system
using desalinated water. The future development prospect of seawater desalination technology and sev-
eral suggestions for the whole-process risk assessment are proposed.
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1. 5|8
RE R 13 AMNOKEZ —, Bok ORI E 250 % R M2 1 8. KA K AR . 5 R
BHUKIE, BTN BUSEIR. KB REYE. Z2phAas RS 1] [2], AR KBS BN, #

REMS AR G M P /K W R B — Kl . H AT 5 L B 1R 2 M R K IR A K AR R K, e 3 i AR ok
HuIX, fn A1 80% HIHE AR K F TR K BIBE 2R 1] [3]. FRIE AR K T7 A SR g KA Pk ik 2015 4R 8,
2 [ O B KR AL KR 1030 A/ H, Horb, RIBIERFARZ) 5 S5 K B 65% [4].

ARG 22 R K R A K IR I 25 SR, &% AR AR I AR IR BIAK FH /K DA AR e, AR AR L 2 1 1 T AR,
B ACRAAKAVE IR KGN IRTT (K RGTIE R AFAE A . FEH0E, 1L ARG K B BRI VL 44 iy £ (1 1A
KRG AR, W KRA AN T A SR E G LT “3K” 8L “40K” Blg. B[S 15
B KRR B SRKEEA (RN (3 — A B T R RSB I & &, RILEzE & T ) KPR E & KRk
NI K RS SFEAT KT AR VAL, AR A K AR BRI VR 8 DL RS W IR 2%, AR RR M E
PRPEAL TR AIR #2 H bR, AN S8 L b ORI B FH /K 224
2. IR EZ RIIR
2.1. ERSMENRCTIENER

F 1960 “ELAK, 2EEARMAF PR R, B 2016 4F4F 2K & IAF] 9559 Jilti/H[6]. MABRIHEEK
RWITH A E, FEEPIERRMIEERX, AR LR i AR TR A YR RAA A KR A
Bl JLRE K Ak ) . Umm al Houl #E7KIRAGHLT, P27k &40 38 46 JiWdi/H L 33 J3mgi/[H . 54.5 J30d/H (7] [8].

IREHE KR AL TR AR Bk, Ak 2017 48, IREC#ERIEKRI TR 136 4, P2KRESIAH]
118.91 Jimfi/H, i KB /K IR A TR /K B8 7129 20 JiW/H (9], H BT /KIR A TR 35 B0 A fE 1 it
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X, PR ER KR & RET, A8 31.72 mi/H; HIRZ2ILRE, 153 28.26 Jli/H .
2.2. SBAHREBAR

KR AFRIRE, TEQERBIE. KRS ZRINE. BT R W& EKENL
HARKRRE, RiBE. RIRZ 8. 29N C BN E BR_E LA S 1 32 mEAKR A AR [10]. B T8 E E R
SIBE L AR 2 Rk AT KR . #RUEF] 2017 &, EEE @RI 136 MNMEKRML TiEF, RiBiE
1T AS, FEAKEEIN 81.35 JiMi/H, HeEBFEKEE IR 68.43%; RIRZ 405 16 4, FE/KEE I8 36.91 Jii
/H, AR EFEKREIN 31.04%; ZHKINZEIE 1A, F2KEEST 6000 Ii/H, 54 E RS2 KEETI 0.50%; HiB
Bridi 2 4>, F=uKEES) 300 Wi/ H L 54 E S KEE I 0.03% [9].

T B A KA & AL A R e I g A ARSI i, B Al H T T B K R KR AL 2 R B IE L1,

2.3. MR

B 4 1 7K IR A A 0 SO RGBT R A, KRR B . B AT AR T . H TR RIS IE
HBEATHE K IRAC ) A K LIE 4.16~5.59 JU/ME,  TARIR /K 28 5 A /K IR AL A 2R 7 o/ s o7 AR 22 Rk
AT WA A R 21 4.88~6.70 Jo/Ml[12] [13]. BEEW KRR, 5HAMMEATT XM, HEEARMIKE
CEA A IZETIG — @ AR 3 o TR [ 1255008 S 75 32 1 X 0P 7K G ¥ 7K 8 A 7K TR 25 AR 5148 P ¥ 7K 28
TR K 1 BRAE TS K 256 AR AT LU, R KIRAK I ZR G UARIR 1~3 Jo/Ml . 5 T [6] 5844 17K
ALK A S B RAKRA . RE K RA BT EL, R U AR AL K A B v 1 SRAKAS, HE4 S e
KA Y, HA—E Mg /.

AR RAR B R, AHAH LT R R AR SRS A SR I . BB R K R KRB, ARAIE H /K5
TR FARARA, 3 S KR K T 56 4 71

2.4. FERER

R R A A R e B AE DY D5 T O T 1) DBk IERRRESARCA TR KR SE, H
5 B AMOH AR AR, T3AF AR IIZEEE, H TN A% O B VE 2 5 AN P ), B AN s 2) BX
SR H AR R 4 AR AR A G AR HE IR R o ol TR K BRFBR I, X T A7 S A
LR & Ah R, DA BOFRHERE DU s 3) ISR S Je il A i TAEMR A A B RO AR AN 1 A=A, ki K EL
FHECRT BEXS A AT oM RIS O T DR B v, KR A K BEAT AL BRI AT RE NS 257, 3R
HEARACKBEA IR AT e 22 SRR IR B IR 4) RIBIZEZAC IS 2R AR MKBEREAR . BAA R, xt
NGRS, BENEIE 2 ETE AT R 14].
3. BRI IERIRA K FNEKRG R

AR KU AL BRI HIE TE BB A R BT BRI K AR e, B HIH T 20OH RO KR A K B SGE e bn A
BERE . WL VAMRVERERL B85 B ALY, TSR MRAESUHARE] 15 RHRE KR ALK BRI 45 R aT A, s
BACEE, HEKRAOKERIAL, HABSRFR AT B K R, A AR WORIESGSELRE . HHLRE. Mk
IEREAT — B L K XU 7 ZEREAT DA
3.1. RiZESEAIKERMEE

OB B NR REBER WK T R E YD RS FW (H R A R A A N FIRIES . BRSE 5
KRB JEARTKITTE, YOK TSNP X PR M5 B H RN 20%. KR AR ALK T RE2
FENET YA, EEMMNR O T VI R AR A . B, AR A Bk & 5 804 B
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A CAEF FET 2k O WU SE (1 SR U 00T, R IR W K R A K BN A A S5 B T F @ vk /K 1,
HRBUAT# MABKF BB 2R T3, R HEMAR K kA K 2 S BUMBE KT I R, i S 8UEfR R R4
[16]. % — 771, ¥KEAKIE THOK, BN, [N R, 850 SR R R R R IR R R,
PR, R R G, oK D0 B R AR T 2R 2 TR HLIX 10%~15% [17]. BRitbz 4h, &t RiEi%E
WEFE, KRR R EERD, FOCREANBDTHMECRLZ —, AREEATRE S B 5%, TIKHIK
AR AR T Re 2 SR EURER R IR K . AN, TEREREE, AR TEEGFIARIE AR S, 8
ARG AT B A, B0 KR K A KL 0.5~1.0 mg/L & — A P& B BRE[ 18]

SOBE R TCE R A A EM, il SN FAENG RS G RISELE, wAK R,
SRR K DA ARE, BEFCARH, IR IEE POKBAN B R B, o mE it s, B R &
B —LeFgAEYE, RIS X I AR R S SR SRS ARSI 19]. [FE A 7B b RIS E R 2E, &
SEWITETRRE R, H AT RIS RS . WA, ReER. HENAS MR, REERD,
HATREXT ARAT “ =507 KUK

FI A3 B A AR s DO K BAEARAE R E 1R KB B, (R R 45 T RRAE,  HAZAm AR T 7K 5 8%
BT IIRRAE . EAMR 2 K O AT T K S B R  H0E BIREE o AR AT R 20 %0 - B HE AR ROF /K B
TSR, YK S ERIFAMET 10 mg/L, fa ARSI 50 mg/L, & BIKE N 20~30 mg/L, Xt
TEET, BFAMET 20 mg/L, Hmm AT 80 mg/L, & E KA 40~80 mg/L.

3.2. HEEEKRAE

N T BT IR R, RN AR R ARSI, F KR A K EAT RS, H AT R R
AR WASAEE, RSN ER SRR TR, R A SRR, R K R e 7
R, W RBEAR, BIRGEW LR T REIRE T, ERRAF KPR S ERERRE T, N,
W RER RS IR TR Y. XL R PR ARREER, AU AEEEUE T, TREE 25
BN R e aH.

3.3. MECT KRR

W ARAC K B BE FEAS . pH ARFIBR A, IX PR 7K AL A AR e PE RN ZZ PR T 22 o RAE /K Bk - Ae e VA
A Langelier M54, Ryznar f2 €485, BRIRESUTIEH CCPP. Larson [LZE, W] X L84 H0E 14 I LK o (1)
FaEME S

FR A 7K K 5T W IS A3, B KR ) KBRS A 11 mg/L, SBRE RN 23 mg/L, S REFEA R
209 mg/L, KEIFEEIRECN IR = 11.7 () JKIRLL 22°C~27°C. pH bA 7.2 i), FEIRALKIE T-H%™ 5 i 25 7Y
(IR >9.0) [21]. FEM/KMEC RS, SR EMSHBON 2, HTERTUEM IR, W2 58 N EEA B i
VIIEZHT R E TG . BT AREYI . AR KA 5 LB BRI M, AR N K R 22 5 ol
W, HIL “BK” IR, EREERRHE. W, BB BARERE, XESEE T ERLIREE.
WX e 25 R [

gib, Wi RBFELE, BKRMKSAEEET VRA L. M. S K. k& &Ese. W
Bh SRR, HETESAEMREER = ARAEER YRR, WK 2B T ReE 2,
BFRBUEERM, BAHEESREY.

4. IKBEREVE TS %

IR K 28 GO0 KU Al 5 BT 2 TR o (0 OB DAl g BRI PP L 2 a3 0 i 5 S B o
o) D A RS TPA o
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4.1. ETFKBITE B XS4

IV L WA B bn, RPN K ZH KR HEANEAR Tk, R MR R 5 A0 P AP S K Ak
HEORIEMPE . W KUK 5250 R T 0NE. BTk, BIZRETEINESS . EHUKRGh 1
I KT VTAN BRAT KU AT XA B RUSE 0] I 2 BTG GedibR o TKAR SR AR 22 3l SR IR S B A K 70 By
RSB T A K RS AR AR 28 o SR L (2318 Y e R 25 5 4 020 88 ERKOK BUEAT VRN, 753 7 B2
FIK S Bediabr . R R[2415 0 H] B 2 ZVRHE R FP 22 R 25 (SOM M 28)Fl K-means 32008 4ol 7 £t 7K 8 4 7K 5
BEAT IR, 433 154 UK 2 -

A2 M AR AR b B Al b, S KPR, RIS KRB 20, FF TR KR TR AE XU, R
W8 R AT SR, AN KT R BE S e (K B 0, ASRESRAS P K R 48 1 B i 8 B M T B R
ToiE S BN K R G 7K BT RU «

4.2. BERREITE

g R XS PP A AR 7K 5 N AR A BREBER R AE S, 0 1 S S 7K R v B < 45 75 e on A A A i ety £ )
REPEMRESE . ARSI TR 2, flanse B R m A DU AHE . MES ¥, Edr A f 0. U
A R AU PEAN R TR ALV AR 95 753 R G F) Beta-Possion B A5 [25] X TUHK . Bk, 55 E & Jm o R BLUH
R0 B DA, H A2 F SR AR RERE A B U P40 75, RIE T 50, RIE—RNIT . 28R
PR AN RS RAL o H 7l A &b 3 0 7K B A7 IR A AR 7K S AT (i R KU 1At o KT T [26] 5 BIURT A X AT 7K
L8 AR K A B < J AT T f R RS PP A5 R KRR B AR 7K 34 LR I RT3 52 UK T, 2 XU i
WRE N Cr JSREAE[27)K 2 B MR TE SRR PP IEL &, IRIE SRR WIS FR BIAE AR (K BUR S, X AR
PR, JFRS AN AKRBEHEAT (B e XU 1At 28 R I et s B R St

S [ P O SR HHE 127 01 BRE DU DA P 45 H AP A A et N AR 1 35 (R R B 35 G AR SR I - DR XU
BEARAL T RPARE . AL AU I B0 SR R A B IR RS E R, LSRR, %k H
AT ESE N E IR AHEG Y.

4.3. BETRESTSXE 5 RIER KB T

&2 43 # AN 4 4% 1] 15 (Hazard Analysis and Critical Control Point, HACCP) & ARl 27 N 3Eat, 18t KRGl
) LA £ 3 R 478 i it it LA PR B £ 2 A AR 3R (28] TS AR 2 G06 Fome SR “ U PPAS A i) XURS: i — b
Bl AL RGN JE” o Havelaar [29] 8 38 HF HACCP RN H FHUK RS, 25z @ g &z 1
LA T HEKAR 52 . Aspropyrgos 7K 45 28 @l 51 NAZJE BT AR B, R0 tH ORI i AU (B R KR . I8, K
MIEEY [30]o ZEHEM[3TEM AL LI HK KRG G FH i 5P 9l N HACCP JE#E, o H/KIE. HE. 1§
KL AR A S 23 25 A s i A, X HAE AT IRy . AR SR [32)4% 8 HACCP JE A J I AP B — kg 7K
RS 29 MNP IRAATHAT G b EH VP FIRE RIS, B T 12 DSOS A s R
WEESE 7 WAL FRAR LSS, PSR HACCP MR R 5, Kk . FRIESF[33]36 T HACCP J53, R BSodk i i
DR AR HEA T VEFD R i ATiE g 6, fa T OB I R 7R V(K CFs), 6 H R T ra KL T2 R4
S BB LR TR AR R

I £ 35 53 A AN G A ) B B TR I K R G A i BRI XU AT VP AL, SR INAR G A B, I G s
SR, TR KR BE ek Bl AR &, SEarHb R R K 2 4.

5. IR 5EW
B AP R R R, KRR C OB R E G R R BN R, KRR IE K A
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M HK R GER BEAR S s X — [ . R /KA TR AR IZI YR, KRR e B, A
JRiBidik Rl REV 2 AR EREOAR, 10 H AR AR ISR ARG HH KK BRI 55
e, 7 E R TR BRI R o N 5E il AR, BRI R KRR, EE R R Tr A

1) XA BRSO BEAT B0 . RE N R 2 KR REE DR, BRSEEAAE IS YE . 1506
e, AREIRT, BERIZOBCR, S AR ET B RRE

2) MhEMREOR . TRIRA I KR A BOR A AL — 2e B, K Rl AR BAT S, BUKRAME, AT
PRARRERE. ML T2 HATCARXI KB, G, AR S5,

3) JFAHREIR. AIAIFORPHRE. BORAE. W RESEB REIR A MR AL AR AR Bt RE B, AT BRAIGAE

BRUbZ Ah, ST ARMR K BURE, RO NI K R AT i e R P0G, A s IR R
MR %4 NHA BT LR

D) KRR KRR B BRI, JF AR B R b 2 A R B B P AR
RIEFRE Y, EEMEHE RS, FERN W, % BEAEET, WX HT KB EARRK .
BEE S H RABEAT M, M 5% [ DR JR HE R 10 B ARG Dk Xk L B AT ARG PP A

2) X TFHARWAKTDFEA L SRR TR & R IR RIS B B RS, B AT 50A A& i) € AE e
PBSPEAR 7572, DR T AR B P A AR R K A L B U I RO B S — AN R S b, PR
SR SARMELLXS, EVE TR K YA AL L B REAR B SR A B B AR A A ) LR

3) KRR HOK AR R NI KIRAK - JEACEE - BROK) - B - TP, kg R (0 KU PP A mT 2 T
JEHE TG R P R, S SO P R TR, R DG BR ) BOM G P R SR bR, 0SS BE PE  E
BN A IE AR BRPP 53 A Bk s RS A ZEAT PR 2047 -

e HE
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