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Abstract

There are two main types of ship drinking water: municipal tap water and desalination water.
When the water stores in the ship’s water tank for some time, the disinfectant has decayed in the
water and bacteria reproduction, resulting in water quality is difficult to meet Standards for
drinking water quality (GB5749-2006). Therefore, it must be continuously sterilized. In this study,
calcium hypochlorite, sodium hypochlorite, and ultraviolet disinfection were used to sterilize the
ship fresh water, and their applicability was analyzed. When using calcium hypochlorite to steril-
ize water, it was found that the natural attenuation of residual chlorine was slow in a closed envi-
ronment. When the initial concentration of residual chlorine was 0.68 mg/L, the residual chlorine
content was still larger than 0.3 mg/L after half a month. The experiment of sterilizing water con-
taining 105 CFU/100 mL Escherichia coli in the water storage tank and the disinfection showed a
good effect when the initial residual chlorine content was 3.82 mg/L. The disinfection by-product
(DBP) concentration was much lower than the limits in GB5749-2006 when doing the 14-day cir-
culating disinfection test of water storage tank, which indicated that the drinking water treated by
calcium hypochlorite was safe for long-term storage and drinking. The results showed that the
sodium hypochlorite also had a good disinfection effect. When testing ultraviolet disinfection, it
was found that ultraviolet (UV) had better disinfection effect in a certain velocity, but without con-
tinuous disinfection function. According to the result of the experiments, the different disinfection
methods should be chosen based on the different spots of the drinking water on ships. The water
feeding the ship, desalinated by reverse osmosis, and storage in the water tank should be disin-
fected by calcium (or sodium) hypochlorite, and the terminal water should be disinfected by ul-
traviolet ray.
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FRAEER R K B —fh: B ESRKAEAKRALK. MR AKAR A KA —EmE], K
FIFERSE, AEEFEH, STKRAELUAZIGB5749-2006 (AT AK BAGAEY , FiBaTHE
ITHAEHB AT, A0 5 R R ERSS . IRERM . RN TS LB H A7 R K TE S,
SHTEMNTRERE. FHREREEETHEAKRE, RAEHRET, RASEREREEEE, %
LENIHEIREN0.64 mg/LE, FAF¥EHBERESE7E0.3 mg/LE E; &7 105 CFU/100 mL K
BHIEKEHITES, VHBREN3.82 mg/Lit, A RFHEINER; #1714 dNPKBEFREZTRE
B, HEIFEYREZETGB5749-2006 K, RFHEBAENRAKKHFHIRARLZEN. FHKE
BRAGETHERR, £RRVEFAEEGRERHEINE. RAKIRES, ROEE—ERENELS
BIFPAENR, BEREREHEBIERE. RERABRHALEE, M EAREMBRAKPRAASFRKHES
FR, TG K RBIBRAK B IR KIE B R SRS (N)1%, X 4o Pl /K #2243 6 4
KIHB.
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2. HRIE A&
2.1. RERME

RIE LLSIBIEFE KA T %, RIS 7B IR GRS AR & RN,  PATUG L Hl AN R B A K
T B A KRR XK PRI R E S B E N B r. R KA E 3t E,
FEHTRERSG SR A RHFA R E BN, EINEFEE, PR KI T .
2.2. REAREUE

2.2.1. RIERF
56 AT B e 1 B .

Table 1. Experimental reagents

= 1. B

el P AP
DA trih BT RS A R A R
RN trih BT RS A R A R
KIGIRA B KT 1 kel IR HE R A R 2 A

2.2.2. N RIRE
RIS RS K& W2 2 Fim

2.3. REEEEHBTIRIE
2.3.1. PkBARIBRRERRANE
FEH KNI AFIRERERRE, BEAFRVIGRESE N BRI,

2.3.2. PKFEEBRRERR
K A T K AT B, KA A KT & B4 10° CFU/100 mL,  F A EK A8 h i — &
WIZE IR EIRES, 30 min JE R K @ KA AL R B RUR

2.3.3. BOKETERFHERE
IKFEF YA RSN 0.7 mg/L i, BINZ) 10° CFU/100 mL K IATH, K REFERE 0.3 mg/L
I 4R SEF N B A = AR SN 0.7 mg/L,  FFEHBINAE T, 2 J8 J5 BOKFER I 258179 .
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Table 2. Information of experimental apparatus

=2 BB RRE

e A A FEH
HLF R AL204 MRS - FE R 2 A A (L) B IR 2 A
ARG EAL PCI AR AT
A B HEC-ECD Agilent 7820 SRR A 7
HP-5 H41EH: 30 m x 0.320 mm x 0.25 pm ZIRABFHEARAF
RT3 10 uL. 50 pL TR RHE A R A H
E Y LCW-TI-U 7R BB BRI A BR A )
{485 2 A S = A BT AR MEL 5 [ G A A
EHEEE SW-CJ-1FD TR B IR e AR A AR IR A A
AL KA UPWS BB R BT A R

24. REBWEEREHR

KA T BN AT B, AR A8 P9 K AT B 5 84075 10° CFU/100 mL, - Fi i I /K A6 v B0 — &
WRPERI RGN, 30 min JE ALK FFOR R AT IR A g0 HoR R ACR .

2.5. ZINEHEREMR

RIS LMY BT INE 40 W, JiE 0.5 m¥/h, @ R AR IR T B OB & . 7R KA NI 298
4 10° CFU/100 mL [ R BFF 340K, Bah R AME S, KEKEIT NEINYFEIE, BIEA
WE NN E B K EER R E S, DA A B O
3. /R
3.1. REEREEERANE
3.1.1. BRI REZTRIAE

KRR FERIIA A A T ARG E SRR . Wl | s, SEBRWIAAE 4 SR E 20 5108 0.64 mg/L. 1.14
mg/L. 2.03 mg/L f14.1 mg/L, FEERPMMEAT, KITEHHMEET, REEEY 15 d B, PIERER
FEN 4.10 mg/L ZELE HoAh 42 SR B S I ME B2 K, Wl R EIRE N 0.64 mg/L. 1.14 mg/L. 2.03 mg/L &
A[ERTER RN, fRAFR AR A DL ERERIRETE 0.3 mg/L LA L

3.1.2. PKFEEBHRAR

B KM BN AR G, RERIWE N 2.03. 0.78 A1 0.27 mg/L, WFFHH 30 min JG RAME
ISR DL, #3930 FEE 3 AT s F SRR S T TR, M AE RSN 2.03 mg/L. 0.78 mg/L K,
30 min Ji5 1T LK 10° CFU/100 mL [ KA B A K 5e 4, HAERR N 2.03 mg/L i, 30 min JG8R &5
1.46 mg/L ARG E &, M KM i AR & S B AR, VLA RIS R E R S0 RE N 0.78
mg/L I, 30 min 5598 E A 0.26 mg/L (ARG E &, KT A E QAR H, 35 BRI
WIth A S M EA — 2 MW EER; 0 SPIE RS 0.27 mg/L i, 4% 30 min JG/KHREEARER, K
FAFT 8 e Ve BB IE B i Ar, AR AREA . MOHIRE RS RN, VIR EA A b

3.1.3. Bk BEEFHES AR
4 RWIKFEAEDET 14 d RIS IR H BRI )5, BUKFERS I TR 7 SRS 8. e
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FREL 4 byl 75 81 = W It RV BE 23 08 0.011, 0.0227, 0.0127, 0.12 mg/L, H7FE&4E K B4
o XA IRHIK, SRR RES AT IR B, Rk BRI T GB5749-2006 223K, i ]
RS T 75 AL B 1R KK A AR P B 22 421
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Figure 1. Attenuation of residual chlorine at different initial concentrations of calcium hypochlorite

1. FEHERE TREBNRENE

Table 3. Disinfection effect and variation law in water storage tank with initial residual chlorine concentrations of 2.03, 0.78
and 0.27 mg/L

%= 3. KRBT RMIERE T HERR

- FE At 7] (min)
Fre b=t
0 30
1 A (mg/L) 2.03 1.46
SR @ BE(CFU/100 mL) 10° At
2 A& (mg/L) 0.78 0.26
SR @ BE(CFU/100 mL) 10° At
3 AR (mg/L) 0.27 <0.02
SR @ BE(CFU/100 mL) 10° 2
Table 4. DBPs of calcium hypochlorite
4. REESSHER~Y
T Fabr(mg/L) I 45 B (mg/L) GB5749-2006 R {H (mg/L) shig
1 —RB 0.0110 0.05 e
2 1,2- =Sk A H1(<0.00006) 0.03 it
3 ZA T A A H(<0.00003) 0.02 s
4 =&k 0.0227 0.06 e
5 LLI-=8 45 F A H(<0.00008) 2 ity
6 =& M (mg/L) 0.0127 0.1 7o
7 FHIRE (LA N 1) 0.12 10 %o
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3.2. XEEMESREMR

B R EEREN J5 ¥R /K A SO A A PR T B0 45 R A S BOMR & RS I — 2, R RS
FRAN B TH B R AT I 8

IKEE IR E RN G, AEHIREE N 4. 0.68 F10.29 mg/L, WF7THE 30 min Ji& 43 50 TE & ik
VIR DL, 1398 50 B 5 AR IR R BRI 25, UWILA RSN 4 mg/L. 0.68 mg/L I, 30 min /&5
ALK 10° CFU/100 mL [ KA B 8 K 584, ARG R ECA 4 mg/L I, 30 min J5 328 %4 3.32 mg/L [
RETE, WHARIFIIFRFSHEEEN; 1M SPIHERALE 0.29 mg/L B, H# 30 min J5/KHREAEAFE
R R B 3 BRI A R AR, ARESCR AR . WO A RN 2, IR E AT,
Table 5. Disinfection effect and variation law in water storage tank with initial residual chlorine concentrations of 0.68 and

0.29 mg/L
F 5. PKETRVIBRE THENR

. s Pl ] (min)

0 30

AR (mg/L) 4 3.32
: SR @ BE(CFU/100 mL) 10° At
A F (mg/L) 0.68 0.26
’ KM # #E(CFU/100 mL) 10° F
A F(mg/L) 0.29 <0.02

’ S KB E#E(CFU/100 mL) 10° 9

LT IR ARRES T BET, BRI AT A RS0, (SRS (R85 18 1 T LA s A /K O B Z
SR K )5 &

3.3. EIMNEEREMR

KA P BCA & KRR 10° CFU/100 mL (B IEF=K, Kl AN Fi N LM g 225 8 Kb 1
KT E S E, ROAEREAB 3.15 L/min (0.19 m’/h)i ¥R HK R H R KInHER, sk
6; MPiEILF] 4.31 L/min (0.26 m’/h)i, HKFRRH TR KB EE, X2m TRERN, RA%LxRE
377 K A B s T, 5 B0 B NS - B8 3R B 24 /K A R 4G K i A 1 R A 10° CFU/100 mL B
SAMNE R E MRS R RN 0.19 m/h, MARKANEEREE ) BEIER 0.5 mP/he SERRR A R RARAE
R AR Er B e i 5 A R B I B AR PR

Table 6. Effect of ultraviolet disinfection test
= 6. ZINHBRIEHR

FE WL (L/min) B 7% S 3(CFU/mL) S K B #E(CFU/100 mL)
1 0.62 KA EN g
2 1.65 KA EN g
3 1.98 R AA
4 3.15 EN iodin At
5 431 1 2
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4. BIATRAKBEBRRESFR

PSR R 7K SR RN K B R 1B B2 7K, e rf 3 B KT W B (B A AN ) s 3 Ak, LI
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Figure 2. The system drawing of ship’s drinking water disinfection
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4.1. #MARIKGRIIKIELES

B IK— OISk H SR K, GB5749-2006 FIE H RK K i &R & >0.05 mg/L BIAT, ESRAKKuEGRE S
B RARAK; M RBEIRNAK KRB D], TAEERSE . BIILTEREN KA AT N Fon— & &R EH),
X5 AK AT B O RIS PRAE 3R K 3 K IR K AR SR & — B IR A, —MRESRTE | mg/L E4 . RFRE
B E5 (aR) ] DL R IX — T 3R, Ho A YR GRS 1 T 75 1 [5) I B ad 4 8 in ik A /K P S & &, 3R m IR KB
W, XIERAKPILHER .
4.2. RIKMETH T

MK B K E A fE, RESHEN AR, FALBATERE, K feii A mHE %
WAEYD, SR 24 B B K AR FOINVE B A T A A KA TR AR P G AR . R B IR &R S (49)
ERAREA TR, SEKELRE WML, 7] PLSZIR KAe R & H 34 78 ThRE .
4.3. TRAKEIRES

KRR AKAE R A K B A I, AR bk B K FE 5 B ot i A vP 5 NS ey, FAERK
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