T —1»

A RATYER 5

R AL B AR GERIZ AT ARSI XK AR IR

KR, EI, ETDT, R READ

Effects of additives on water body features in type approval of Ballast Water
Management Systems
LIU Ran, WANG Qiong, WANG Huifang, YUAN Lin, WU Huixian

TELR ]I View online: https:/doi.org/10.12024/js0u.20210103273

T BERGEBR B H A S FE

Articles you may be interested in

H T SRATEI F Rk A 280K AR AR RS IETE
Research on biological invasion risk from ships' ballast water of China—Korea course based on SRA model

R AR R, 2018, 27(3): 407  hitps://doi.org/10.12024/js0u.20180210008

PR s 2K o SO B R TS

Research on application of ballast water port reception facility

I RE 2] 2018, 27(3): 401 https://doi.org/10.12024/js01.20170110004

BT PR AR I R BOK AR PRI A
Detection technology of organisms in ballast water based on international convention

VTR R AR 2018, 27(3): 460 https://doi.org/10.12024/js0u.20171210006

FRHK R SRR DA AR 25 XU A PR

Study on regional ecosystem risk management of non—indigenous species transfer via ballast water

R 2R R, 2018, 27(3): 416 hitps://doi.org/10.12024/j50u.20171110009

I PR R AOK B B S (N2 ) AU R A s i i 14 S8 5 R
Thoughts and suggestions on the management of international ships' ballast water and the measures of inspection and quarantine

supervision after the ratification of the Convention

R 2R R, 2018, 27(3): 447 hitps://doi.org/10.12024/js0u.20171220002


http://www.aquaticjournal.com/article/doi/10.12024/jsou.20210103273
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20180210008
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20170110004
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20171210006
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20171110009
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20171220002

. N ‘\‘ AYY AN Y
31 BE 1N W HEREER Vol.31, No.1
2022 4 1 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY Jan., 2022

MEHRS: 1674-5566(2022)01-0191-10

DOI:10. 12024/jsou. 20210103273

JE $7k 4b 32 % 22 B X TA AT A R 0 570 ot 3 B8 7K R R E B9 =2 T

KT, E oS, TEF,

3. PEMGA LSRR T, [ 200135)

1,2 1,2
® O, RAEAM
(1. FUHHERS AN SR 0, Lig 2013065 2. R RS WHAESZ 2R L, Bk

201306

T B AR FIUBU ) 5 15 PRI A 249) 4 (A28, AR AR K OHE R JE
TS AT, B LS A AN HE B0 K R L 024 20 4 0 D2 Mo O B0 A0 K A P 46
(BWMS) AR FIASHLA L BT A PRI SS A141(IMO) AT IS T T BUK B SR SER5IA Pl 10 , S50
W T BWMS HSUIA TR K TR . th T IR TR AEAF fEROR 22 5, T K BT AT BWMS
F A A R AR OB, SR AL P BWMS 053 F S A PR E B A2 S bt . i
L BWMS T3 IA AT o IS 3 0 0 WK K R A0, X0 6 A 9030 7K P
AE SRR FA, o BWMS T3 IA P 00K U A R 2OV, 0 T S AR K b T2
A (R K HERE A2 D2 RS 2 PEVR R, 455 4600 AT R RS | KV 0 I T 2K
AR K I B AR T A U 9 R XA et b B3 - BWMS A5 iA sk K AL
SRR JERUK: TR VAT DL BORLATBL (B

hESFES: U698.7; U664.92

PR RA e 28K S i Sk 455 o A0 %) A0
WZ 7K R P RIE 7 T A b 02 1) 7 R HL B i
Wy, V0B R0 2 AT B B EAE L R
A M 7K 2B A T S S A0 T K e B R
2SR G 3 AN K W Rl IR S S TS e 1)
Y iR ok 6 R [ s i 2 4 41 (IMO)
T 2004 A F T MR R K FTT R R R S5
EHEBRAYY T (AT RERCAZ)) o %A
29y EF 2017 4E9 7 8 HIERAER™ 3T 2019
1A 22 Hilx P E AR (CAZ) BlEE
R BIK AR R e A ATAT F5 1 10 0 07 BE 4 R 2
IKEBLR G (BWMS) . iyt BWMS REW% 16 1%
IK KRR K 3% 3 Bl LY R AR K 8 P R
A RUAL IR, TMO 7E (6 30K 8 Bl 2 55 780 5
AT (fRTFR G8 ST otk BWMS 7 2 73 5,
AT I K A K T FR AR I T e fIREER, I
S8 FUA M I 2% 5 0 R A AT g BWMS A RE AT
S

Wi EER: 2021-01-16 f&[E HEA: 2021-03-08

SERAREED: A

I T A 3RS M K AR A7 7 35 25 %, OF
Ji& BWMS RS IA AT a2 a6 14 356 b o D) B B 4R
LRI A G8 T MU R A2 IR 7K 2 g K AT 7K
TR R K, PR L 75 2 R S im0 a2 4 7 9 . A
G8 S % 30 K A4 r 5 iR A AL ( DOC) Bk
A HLIK (POC) 1B B 17 1 (TSS) 11k i 23K o
BWMS BN A] 7 58 52 56 119 330 7K 1A 2 AR TE A
SN IETEAG BWMS kb B GE 77 K H A WA 30
TELIER 0K AR A JE R R I BWMS fY
UL AR R W N B S N A =1
2O %) BWMS BN AT 2 2K B R BWMS
(AL BRRCRAEAT T — 26 5%, (BT /> BWMS 74
SO AT e 3 3 56 K 1R % o 3910 38 R 174 4 6 25 4
FFFE . AR, IMO X 3 56 7K AR I8 o 7] fr i 36
JF AN G, X (ARSI LA 76 TF e BWMS 74 =X
AR 52 B35 56 B JUT i R 1 9 7R AR 1R A A 22
B

AWFGE B AE T L5 R BWMS B A A]

E£WAB: Bl RZERITRIBE (19DZ2292500) 5 [6 5 H fiiF 4 741 (2019 YFCO810904 ) ; T &1 A e K 48 HH 2R e SE AR A

A PERIERE” IUH (A5 R2pR (2019360 5 )

EFE® AT X AR (1996—) , 3, WA A, AFE 07 16 A AR FE 80K A A= 252 o E-mail : 11192647695 @ qq. com

BEEE . 2B, E-mail ; hxwu@ shou. edu. cn

http: //www. shhydxxb. com



192 (S R Ty N S S 1

31 &

BRI, 125 PEAL 9 BRI IS IR (R
JR MBS ) A oK LR AN KRR
FREGEER N | RERE ST B FORTE R A IS ) #E 3
FiAS ) R BEIR AR % DOC  POC F1 TSS 1Y 57
kR O 2 HE A R A AR L BT kR A Y K AR R
TG, gk — 25 %5 LLds R X BWMS B CIA mT Ay
RPEREEI , Sy BWMS 95X A e R 06 1 B2
B K SR HEACHE , Rty BWMS B35 AR T 577
i T RIS

1 Me5I5k

1.1 Rk EE

WA G8 FIX; BWMS #U A ] a2 B gk
TRFFIE AR (2 1), ARAK P BOK Fig 7K 55 3
ANERBETE 1 K A RIE R B, T 4 b T
TR ST H AR AKAE IR KPR (<1 PSU) | |
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Tab.1 The water quality requirements for BWMS type approval test of IMO

PINDa R 7E (=1 2

Water quality and biological indicators

VA Pk Dissolved organic carbon/(mg/L)
WURIAG HLAKk Particulate organic carbon/ (mg/L)

S ETEY) Total suspended solids/ (mg/L)

h B Salinity ( PSU)

1 Temperature/ °C

=50 wm A4 =50 pum organisms/ (ind. /m’)

10 ~50 wm 44 10 ~50 pm organisms/ ( cells/mL)

Brackish water Sea water Fresh water
>5 >1 >5
>5 >1 >5
>50 >1 >50
10 ~20 28 ~36 <1

105 ~106; 3 7] 5 Ff
103 ~104; 3 []5 Fp

F2 SRR AR

Tab.2 The concentration of organic carbon in test water after adding additives

R T Molar mass wnit . B e 5
) 57 PRIt Molar mass Ad(llitive (il Inc?c}asz% caion
Additives Chemical formula o R R R P4 amount/ Volume/ concentration/
JEE R PR L
Total Molar mass C mg (mg/L)
AR Z RS Calcium lignosulfonate CyoH,4 Ca0y4S, 528 240 22.0 2 5
HI#IHE Glucose CgHy;, 0g 180 72 25.0 2 5
ZJiR%N Sodium acetate C, H;NaO, 82 24 34.2 2 5
Te/KA7HER Anhydrous citric acid C¢HgO, 192 72 26.7 2 5
¥R ER#M Trisodium citrate dihydrate Na; C¢H; 0, 258 72 35.8 2 5
HERE Sucrose C,Hy, 04y 342 144 23.8 2 5
FEHME Chitosan (CgH; NOy)n 175 72 24.3 2 5
FKIEH Corn starch (C¢H,;pO5)n 162 72 22.5 2 5
% + Kaolin 28i0, - Si, 0, - Si,0 258 - 100 2 0
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B %7K Fresh water
B ¥ /K Brackish water
B ##/K Sea water

Z Q D G X

II057 Additives

M. KRBT BEER S ; P. AN Y. Tk St W. JOKKFRIER s N ARG ; Z. BN Q. 52 D. FOKIEH; G w1 X.

Ko

M. Calcium lignosulfonate; P. Glucose; Y. Sodium acetate; W. Anhydrous citric acid; N. Trisodiumcitrate dihydrate; Z. Sucrose; Q.

Chitosan; D. Corn starch; G. Kaolin; X. Source water.

E 1 DOC iFmlF AEMLE
Fig.1 Comparison of DOC additive utilization
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R ik 80% LA b, {5 % ik Kk F 2 ok 1) POC
TUBRE 208K, A TR 5 80%

Z Q D G X

M. AJREBERRES; P. B4 Y. 0K, W. JOKFBERR; N, FrERRe; 2. 56 Q.7 JbE; D. ToREkh; 6. mikt;

X. K,

M. Calcium lignosulfonate; P. Glucose; Y. Sodium acetate; W. Anhydrous citric acid; N. Trisodium citrate dihydrate; Z. Sucrose;

Q. Chitosan; D. Corn starch; G. Kaolin; X. Source water.

B2 POCHmy# ARLE
Fig.2 Comparison of POC additive utilization
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Ko

M. Calcium lignosulfonate; P. Glucose; Y. Sodium acetate; W. Anhydrous citric acid; N. Trisodium citrate dihydrate; Z. Sucrose; Q.

Chitosan; D. Corn starch; G. Kaolin; X. Source water.

B3 TSS RmMFIFAEMNELER
Fig.3 Comparison of TSS additive utilization
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M. Calcium lignosulfonate; P. Glucose; Q. Chitosan; D. Corn starch; G. Kaolin; X. Source water.
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M. Calcium lignosulfonate; P. Glucose; Q. Chitosan; D. Corn starch; G. Kaolin; X. Source water; a. Fresh water-Untreated samples;

b. Fresh water-Treated samples; c. Brackish water- Untreated samples; d. Brackish water- Treated samples; e. Seawater- Untreated samples;

f. Seawater-Treated samples.
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Fig.5 Effect of additives on UVT
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Effects of additives on water body features in type approval of Ballast Water
Management Systems

LIU Ran"?, WANG Qiong'”>, WANG Huifang’, YUAN Lin'?, WU Huixian'"

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Cenire for
Research on the Ecological Security of Poris and Shipping, Shanghai Ocean University, Shanghai 201306, China; 3. Shanghai
Rules & Research Institute, China Classification Society, Shanghai 200135, China)

Abstract; International Convention for the Control and Management of Ships Ballast Water and Sediments has
entered into force in China, and it is very important to control the discharge of ballast water. However, the
discharge of ballast water is difficult to meet the Convention’s standards. In order to ensure the effectiveness of
the treatment results of Ballast Water Management System (BWMS) , IMO has revised the standards for water
quality characteristics of Guidelines for Type Approval ( G8). Due to the differences of water quality
characteristics in various natural water areas, additives are often used in water synthesis for BWMS type
approval inland-based test to meet the water quality characteristics standards. The effect of additives on the
water quality characteristics of fresh water, brackish water and sea water in the type approval test of BWMS is
focused on, and stable and effective additives for the synthesis methods of the type approval test water for
BWMS. The results showed that the synthesis method of source nature water with calcium lignosulphonate,
glucose , corn starch , chitosan and kaolin was possible to improve the water to satisfy the requirement of IMO.

Key words: ballast water; additive; dissolved organic carbon; particulate organic carbon; total suspended

solid
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