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Abstract

The water quality of primary reverse osmosis and secondary reverse osmosis water of seawater
desalination is analyzed. The results show that the characteristics of fresh water quality are: TDS
is less than 500 mg/L, Ca%*, Mg?* concentrations are all less than 1 mg/L. The total hardness and
basicity are less than 5 mg/L (in CaCOs). Compared with drinking natural mineral water, the total
hardness, total basicity, Ca?* concentration and Mg2?* concentration of desalination water are all
lower, which affects the drinking taste and may cause corrosion of pipe network and seawater
desalination equipment, so it should be adjusted and tempered. According to the characteristic
analysis of drinking mineral water quality, it is suggested that the remineralization target should
be: total hardness and total basicity are 50 - 200 mg/L and 30 - 200 mg/L (in CaCOs), Ca%* concen-
tration is 10 - 40 mg/L, MgZ* concentration is 5 - 20 mg/L, respectively. Based on the analysis of the
above water quality characteristics, and referring to the standards of drinking water at home and
abroad, the final decision of the recommended regulation is made. Quality objectives: total hard-
ness is 50 - 200 mg/L (in CaCO3), total basicity is 30 - 150 mg/L (in CaCOs3), Ca2* concentration is 10
- 50 mg/L and Mg2* concentration is 5 - 20 mg/L.
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H E

IHFEKRI — R RIBEMN R RIBET=KBAT KB 5T, SRRHFTF=HRKKERES: TDS/MF500
mg/L, Ca2*, Mgz RE¥H/NF1 mg/L, SEEMBHEL/NFS5 mg/L (BACaCOsit). SRARARY R
KA, REBFBHRWKFSERE. BBE&KCaz9kE. Mg29REHEAR, EmRH DR, FHFaEsEmR
BB AKR ST, BT EE . RBERAT RAKBRES T, BUCAK iR SEEME
E 2 A A50~200 mg/LAM30~200 mg/L (PACaCOsit), Caz+kEN10~40 mg/L, Mgz K EF N5~20
mg/L. &6 D EKBIFESITEE, HSEENIMERIKAKRIRE, BREAHEHRFERE Birh: B
EE50~200 mg/L (BACaCOsit), EBREN30~150 mg/L (PACaCOsit), Caz*¥kEEH10~50 mg/L, Mg+
WEN5~20 mg/L.
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1. R R E)RE

RIE A 300 £ J3°F )5 T KA, 205 E AR 130 AR AT R oh A R # B R K R )
HK, G, KRB T AR U AR 7K 10 I — R G 8075 . RIBIE 2 20 tH4D 60 FFARKR SRR
DU F1 AR IRy B R, B O #E O IR KR BAR[1] . 7R At SRR KR L3S B R 29
300 H B i%E )7 ORI,  SOBE X @ 81 R A S B Eh FmT LU 99%, X BN BS T
Jii SR ARG, (B IE T 98%. RIBFEHARLESMINE S BIVER T, AE 7K B A B R Bl 53 196 6 14k b sd i
M BVR AL  FABORSE 7 B 10 H I B TG 80, RIBERALINER: 1) JRELHEE; 2) &
HRIARAE s 3) REFEMR, HA4K RO %& B MR BT REFENZE TR B 1/2; 4) HOKAMEEJim, TEKE T T
YRR, TG w3 5 mT DAY iR /K VR F 0 B SE I /K A HE: B) BRI, A SRR &i[2].

BARIIBIE I KR A AR BE B BRI R/ di i . AL B Ym i85, prrs/K A
HAKBAE, 6 R AKKFFRHE) (GB 5749-2006) (/K5 sk, {H [ iBE XK H &% 4H 0 5 7R
F S AR I B B, o A B T L B BRI AR S I R I T, BT RIBIEIRXT COZ L HCO,
S5 TR = R EBOR ORI 2 MR AL . AHEE T RARKAK,  RIBERN KK BAFLE LA
TNRFIE: 1) ALK TDS Uk 20~500 mg/L; 2) EHRERIK, /K pH AfeE; 3) BAEERK, /K
B BRI E T EEMC 4) OHK EUEANE T HAA R, 7RSS AR AR ZE (¥ R [3]; )
TFIKPHEMR T D& CO, FEURMNK A HHUE bt AR B PS54 2, H Ca®" IR, Mo™ IR EERME, &
P CaCOs £/, TR S iE T IS PR A K R 2 ke Levin 2541535515 76 47 1 36 54 356 1 DY 4
Wil (A, B, C, D) 20~49 ¥ [\ e A R T e 7 A, AL By C. D WY AT K AR TS &
AN A: 3.0mg/L £5. 2.4 mg/L %5; B: 18.0 mg/L 45. 5.0 mg/L #£; C: 22.0 mg/L 5. 11.3 mg/L £;
D: 45.0 mg/L 5. 26.2 mg/L 8. WFFLKIL, FXT C Al D 3T, A Fl B 3T i M5 a0 i 5
P il SR B TUERIANE . AW [B]FH R RTS8, ERORR RUE 775 SRR A TR 4 I 5
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T g R 8 5 mg/L. 25 mg/L. 50 mg/L iR AkK, M 5 mo/L 5 S R RERILE T HURAR S
HAAH R D RE LRI R

DRI 5 B0 SIS IR KT AR, H PE T3 iR A K el 8 S R e a8 i VR ALK PR
E, AL Gk oK R e s @I R mR A K A, R KRS . BRI, BRI %
Ao BERAK BT T A3 T B SRACRIR ] AR SR K K B YE P, AR AK BEAR B SRR FI R A
RARD IR IK—FERENEIE BB IR SRR 3 . Bkabh, RSB E W AMKFARHERE L — 2B thtk, #H—
BB HERR, 0 Ca?t. MPWREEZINIE R Hbrdr . A BA R R K& I RE S A
W R E A R R K A P A AR AE) (GIB 1335-92) % FHOCTE bR A A R HE S,

2. MR ERE
2.1 K. BRKSET RAKHE

IEBUR KK AN 20 t/d RIBE KRG B AR —RRIBEFK. ZRRIBIEK,
7K TDS 74 35,000 mg/L. #E/KIRE 39.2°C #AEK I 4.2 MPa, /KK 1 Frs: HRAOKFESKREA
FRIE 8 ANAS[F]H X 5 1™ SR K AKFE Ay 19 Fh R IR FH R RIS 7K, oAt AL~ IR R R SR 7K AT 7K B Al

Table 1. Analysis of desalination water quality

3= 1 SRAIKIKERD

G WATH X K — =K Tk ik SETIBER
1 il pg/L 245 ER SA EX ok 1000 P
2 BE pg/L 122 A 5 1000 o
3 B mg/L 9830 76 17.4 200 =
4 5 mg/L 368 0.55 0.38 / 2
5 B mg/L 1170 0.10 0.09 / =
6 FAL mg/L 1.02 A H AAG 1 =
7 Rigy] mg/L 19700 101 26.5 250 =
8 TR £ mg/L 2860 0.83 0.49 250 =
9 A T mg/L 40700 218 74 1000 P
10 MR (LL CaCOsit)  mg/L 7410 36 3.0 450 7
1 pH 8.00 6.70 8.21 6.5~8.5 2
12 i mg/L / 9.7 1.2 /

13 SR (DL CaCOzit)  mgl/L 4.84 2.01 /
22. B&E

MRHE CCETEIRH K PAERRHE) (GB 5749-2006), #EHX 14 WUKFifaFR, KA GB5750 f&l 7 ikiE47 6
.

3. A EI2EHIKBRIFHAED
3.1. RWIKIKE D
% 1 BKE T B IE B PR KK TR 8. B REK. —RIBIBEF KM % B HE
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bt

IKH 13 KB AR AT SR e MRHPATLLE H, S —%RBIEE, R K IA K Fa R 8 7F & E X
RAOK AR . X TR EEEEA . k. MRS S T, Bkl 99%L .

Sl BB G, KRR S B AR (TDS) MR 3E— B %, {3~ 74 mg/L, KR FEHR#ES
FFE E R RHKKFTARE. it —HM g RBFEGIEY J5, pH {HTE 6.5~8.5 JilH 28, —%iBiEr”
K TDS S 218 mg/L, 2R iBiE /K1) TDS ¥R 74 mg/L, ¥JTE 500 mg/L LR HiBERH
Xf Ca?*. Mg? B T 2 B AR s (20 998 99.95%A1 99.96%), 77K H Ca?'. Mg® ik EHI/NTF 1 mg/L, i
T P55 FILEL R 35) /N T 5 mg/L (BA CaCOs i) SRR SRAKAREL, WRAAK BRRE . fl A5F 2 A 5 8 1k
FEXVEAR, AT WA AT S AITE IR 2K

3.2. " RIKKRIFED

IR R SRR RZA A, ZBAANTRINGE . DR @ SR R ARE SR KR o b, 250
SROK KRS 5, SHRACAGK BT A T8 SR . 0 R AKRIE Fr bR 2 . B R AR [F A [ [
AP %o %o T B AL A R 19 PR R SR SR AK AT R U 34T, 45 AR €] 1~5 mT A, ksl (A R AR SR K
KR TR bR B Bl R

B 1R R ARE™ SR /K B -k B RS 45 51 o IR mT DA Y, 19 il 25 1 7T 85 R AR IR /K BT+
Ca™ ¥k FZ I BT FEIAE 0~60 mg/L, JLrh i 1 AP 45 B 7R 0.237 mg/L, JLF N 0. 4555 TR EAE 2~15
mo/L YEREI A 9 Fh, LLBIA 30%. 58 FIRFELE 25~50 mg/L JEEIA 7 F, BT el 23.3%. 455
FIRFE T 50 mo/L (1A 2 Fh, SRS 18 AR 19 B4 B UK EE 303 50.84 mg/L 1 57.63 mg/L. A .
AN[R] St R SR K BT S B IR B A ZE IR 2

60

Ca*'(mg/L)

Figure 1. Calcium concentration range for drinking natural mineral water

1 MRRAXRRT RKEERETE

2 SRR SR KBRS TR BEAT I 285 R o NP e] LU H 5 19 P 25 (1 17 45 R ARW SRK BT,
Mg ¥ FZ 9 5l 0~20 mg/L, o S 3 ™ SR /K Hp B B8 19K 5l 0.584 mg/L, 17 & it 15 ™ SR /K Hh B 8
TN 18.72, PHFP I R SRR T B TR A 2 18.136 mg/L. BEESFIRELE 1~10 mg/L &
FEIHIA 15 Rl BT ELBIN 78.9%. BEES TIREET 15 mo/L I 3 Fl, 2B v A ks 16, fhR% 19 g ks
15, i bt 15.8%.
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Figure 2. Magnesium concentration range for drinking natural mineral water

2. PRRARRH RKERETEE

P 3 A 4 R R ARE™ SR KR P R A 25 51 . AN BT LA HE, R 3 72 19 Al R ARH™
SR K AR S P AT SRR P A A ) — o, L B P AT BUE 431 28.39 mg/L AT 19.01 mg/L. T S A 19 S
19 PP RARA IR /K Hr SR AR i 11— b, L L S NS BRE 40 1) A 346.16 mg/L A1 158.3 mgl/L.
19 PR A 1) T B R AR SR K Hb, e Bl SRR B K 22 (B O 317.77 mg/L AT 139.29 mg/L. 19 FhRIRH™ IR
K S EE7E 50~200 mg/L Yu I A 13 B, BT LEABN 68.4%, 19 Fh AR SR K H BV B T 200 mg/L
A AR, Fi 18, AR 16, SRR 15 ALE R 19 T 4 B 212.94 mg/L. 242.42 mg/L. 260.98 mg/L
F1 346.16 mg/L. 19 Fl K ARY™ SR /K FRUS BB AR R 2 Fl, 43 SR Sl A 3 R0 B 6. 19 PR AR IR /K H

Bl B2 7E 30~100 mg/L Yu[H A 13 A, JIr i EL il 68.4%.
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Figure 3. Total hardness concentration range for drinking natural mineral water
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Figure 4. Total alkalinity concentration range for drinking natural mineral water
B 4. IRARAT RKBHERESCE

Kl 5 M KRR IRK pH BRI S H . IR AT LA, 19 R A 1 i & KA 51K, pH iE T
7.0~8.5 Y HE A 16 Rl SRk, Lufly 84.2%. pH {EKT 7.0 (4 5 Filr 527K, Sk 12 1) pH {E>4 6.01,
i 3 1K) pH (BN 6.16, i 4 1) pH B 6.49, kA 9 1 pH {E N 6.45 LLA SR 7 1) pH {E N 6.79, 1X
5 FRIRN SRR pH H 25588 . 19 Rl A T RS SRk pH BT 8 A 1 Fh, 8 8 1 pH
B4 8.16, fmsit. 19 Fhif 2 iy & RN SR KH pH K ZE{E N 2.15.
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Figure 5. pH range for drinking natural mineral water
5. IRAXRSAT RK pH SEE

ANTR] b T T SR /KK R FR AR A ZE 0K, S Dy 28~346 mg/L (BA CaCOj3it), £ 24 50~100 mg/L (LA
CaCOj3it); Bl E v 19~158 mg/L (A CaCOsit), % 4y 40~80 mg/L (VA CaCOsit); Ca®* & &4 0.2~57 mg/L,
%°510~20 mg/L; Mg* & &N 0.6~18 mg/L, %4 2~6 mg/L; TR KRBT K pH Z A5k, A
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7.0~8.0, /DECEGHIRIE .

RATKBY7K 54 25 JEAR R R ARG SR K B 7K 5 Y B AT 5T o 115 1) B s 2 WUAE AT 5 - LA 22 50~200
mg/L (Ll CaCOsit), MHJE 30~200 mg/L (BA CaCO;it), Ca? ¥ 10~40 mg/L, Mg* ¥k 5~20 mg/L.
3.3. R KIEFEKRIRE

W R R 7K B A AR UE XS Ca®* s Mg®* s Bl B R (LA CaC O, TH) IR FETE Bl SE i N 2.

Table 2. Analysis and comparison of different water quality
2 2. FREIKBRIHELE

o) KR Ca®kE Mo* Ik §s¥idis \ ST \
(mg/L) (mg/L) (mg/L, BACaCOszif) (mg/L, LA CaCOsit)

1 BALK <1 <1 <5 <5

2 TR R 2R K 10~40 5-20 50~200 30~200

3 CEETEI AR BibRitE) GB5749-2006 / / 0~450 /

4 WHO (IR BTbritE) 55104 AR-2011 / / / /

5 BRI (PRAIZKK iR 4-) 80/778/EC-1995 / / / /

6 FE (RAKKFTES) -2001-—2 ! / / /

7 EE (RAKKTHES) -2001- 4% ! / / /

8 HA (R AK R AR ) -1993 / / <300 /

9 R R K L D AERRE) GIB 1335-92  20~50 10~20 100~200 80~250 (#:571H)
10 WAL KK BB H AR il 10~50 5-20 50~200 30~150

FH 22 2 W50, A SRR K K R HE 3 S R B L TEAE 1 (A 52 , WHO (R ZK K B bR ) (R DU fiR-2011)
KRB (O KK FE 4 ) (BO/778/EC-1995). £ [H (IRH/K/KFFE4) (2001-—Z) A H (IR KKt
4) (2001- 2%} Ca® Fl Mg?* LA K S (LA CaCO5 ) FILE B T K R B3k, HA (CAETE IR KK AR
YY) (1993)A At A 5 F v FE R, Y] 0~300 mo/L: T A (ARSI KK A i) (GB5749-2006)
IO A VR FE SR, Y] 0~450 mg/L. 1 (IR b BE AR KA AL A bR #E) (GIB 1335-92) X1k
AR PR KA FE S (R 7K B b v » Ca®* s Mg™* SRV LB (L CaC 05 1) IR B2 ¥ [l 43 1) 4 20~50 mg/L
10~20 mg/L. 100~200 mg/L £ 80~250 mg/L .

ZeAm BR[O 8 FEVOK IR AR AR ik RER TS g HAE 2 PRI AT T, ROK D ATRe 8 (RIEAE K
WR (264 R AT DA AT TR E AR RR . 7E T 0K, R R POK & X e 461 B g
B 7 KIAMIGE, B, FERE M RVOK KB AR AR R, LR RAROKNEASE IR . A A
fe FEAR KB ST HE (RSO OK B bR UEY BB AR B AT TR o 22 AR bR 32 B &K
XA B AA F IR, H S ZE 12 I RARAT . A BROKARAE S SR 22 A ) A b, RS
SRR AR 35 0 S = [ 7]

B DA Epm i, PR TR 2 15 20 A3 T SRR AR AR SR /K K0, R BRAK I 5T H bR ] LA
EN: BB 50~200 mg/L (LA CaCO;zit), ABH/E 30~150 mg/L (LL CaCOzit), Ca®*ikfE: 10~50 mg/L,
Mg? ¥ Z: 5~20 mg/L.

4. #hig
Wi FR RIS, BRI TR
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1) WKL —HM R GB BT 5, KRR & B R AOKBARE. — 0 RIBE KT

TDS 5K 218 mg/L, —ZJiBiEr=/KI TDS WA 74 mg/L, ¥I7E 500 mg/L LLF; 727K Ca**. Mg®*
WREES/NT 1 mo/L, S EEALEBREE /N T 5 mg/L (LA CaCO5 ). SRR SRAKMEL, ALK 5%
FE BT SRR IR IR, TR A R A, R A AT IR R,

2) WALIKIIK 5 Z IR R AR SRK B /K B Bl AT I o, L BT S A 820 50~200 mg/L (LA

CaCOsit), M B/E Hy 30~200 mg/L (A CaCOsit), Ca®*ifJE Ny 10~40 mg/L, Mg* i E Ny 5~20 mg/L.

3) AR BB U KRR SROKIKIK T, FF5 25 1 A SN K AR, R 280 52 #7715 H

F5A: SR 50~200 mg/L (BL CaCO; it), ABE 4 30~150 mg/L (Bh CaCOs it), Ca? ¥ & 4 10~50 mg/L,
Mg ¥ % A 5~20 mg/L .
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