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Optimization design of countermeasures to cleanup marine oil pollution
- on different sea surface

WANG Hui ,ZHANG Li-ping
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niversity, Hangzhou 310029, China)

Abstract; The marine oil pollution has become a main type to pollute the sea and a major issue in the protection of the aquatic envi-
ronment over the past decades. The oil pollution mostly is by oil spillage, so how to prevent and cleanup the oil spillage have been be-
come the key to improve the ocean conditions. The oil spill countermeasures: mechanical cleanup methods, chemical methods, natural
degradation , bioremediation and burning are introduced. The emphasis of this paper is that can provide an optimization design of oil
spill response equipment in the design of the primary oil response and well -prepared oil spill response operation satisfying time and
cost criteria and protecting the marine environment.
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Tab. 1 Requirement of capability of oil spill dispersant

m__R # 4
5P B,
pH 7~7.5
i/ C >70
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Tab. 2 Detailed operational limit data for barriers( A)

KR »
X AEXE S0 mile b’ s/ mile - b 1R /m BEA GG ke
HRERQ) Ftk(a) 20 1.5 1.5 3~4 50 ~ 600
HitE(b) 20 1.5 1.5 3-4 50 ~600
B (c) 15 2.0 1.2 3 50 ~ 600
R EEEQ) FH(a) 20 1.5 1.5 3-~4 50 ~ 600
HiE(b) 20 1.5 1.5 3~4 50 ~ 600
B (c) 15 2.0 1.2 3 50 ~ 600
FHAEEZG) 8 0.6 0.4 2 50 ~ 600
Bl K A= (4) 20 1.5 1.5 3~4 50 ~600
3 MHBRESRH(B)
Tab. 3 Detailed operational data for skimmers ( B)
R/ i 4 wim XA & g &/ g EL
WE/ /cS
i #FR W g mile + h* mile + h! R /m R R/ St (%) #/m’ - b
g X 2% (a) HEA(1) 3 0.7 0.4 2 50 000 0 ~60 5 ~200
HR(2) 6 0.7 0.4 2 30 000 0 ~60 1~50
WEA(3) 6 0.7 0.4 2 1 000 40 ~ 60 5700
BRI (b)  &R(2) 10 1.0 1.2 3 30 000 50 ~90 1~60
B (3) 10 1.0 1.2 3 3300 50 ~90 1 ~400
(1) 6 1.0 1.2 2 1000 50 ~90 10 ~400
HER(4) 10 1.0 1.2 3 20000 50 ~90 1~50
ERIR(S) 16 1.0 1.5 3~4  20000~50000 50~90 1~120
F4 BEHHABNEREE(C)
Tab.4 Detailed operational data for sorbent materials(C)

% Jh b1 K K@/ mile + h BE/m WX HR BB/ St B/ %
BmE(1) 6 0.4 2 >1500 >10
ERFHR(2) 6 0.4 2 > 1500 70
EF(3) 6 0.4 2 >1500 420
HE¥EL(4) 6 0.4 2 > 1500
RBA®(5) 10 1.2 3 250 >10
i1 (6) 6 0.4 2 > 1500 >10
FIK(T) 6 0.4 2 > 1500 >15
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Tab. 5 Detailed operational data for dispersants (D)
Ba A (cSt)
SR R B R(R = S}H0R)/ B ) Re M3 A &ﬁ<l 2N ﬁﬁgm%
<1000 1000 ~2000 >2000 mile - h HEE @)/m -
BB (1) 1:2~1:3 ZRRE 7-33 0.5~6 3~6 10
EGEEAI(L) 1:1~1:2 BTFsSREE 7-33 0.5~6 3~6
WA TASIHON(2)  1:10~1:20 BFEKR%E 7-33 0.5~6 3~6 1.0
WA TR HOA(2) 1:10 BT=SiBE 7-33 0.5~6 3-6
ey T 45k
R 10% 38 3) 111~1:2 BT=<EE 733 0.5~6 3~6 KA
R 1092 387 (3) 1:1 BTFESRE 733 0. ~6 3~-6
®6 BERHNEGZSHMLIRS EX K
Tab.6 Compatibility framework of oil spill response means-sea state features
BE RS %R 30 e 2% % 4K pan;: il
0 A B C
1 A B C
2 A B C
3 Al,A2 A4 Bb2,Bb3,Bb4 C1,C2,C3,c4 D1,D2,D3
3~4 Ala,Alb,A2a,A2b A4 BbS C4 D1,D2,D3
4 D1,D2,D3
5 D1,D2,D3
6 D1,D2,D3
RT KREESBMALIRTT EX R
Tab.7 Compatibility framework of oil spill response means-current velocity limits
g/ mile - b I i 2% 05 38 B4 R pan; Sl
0.6 A B C D1,D2,D3
0.6~0.7 Al A2 A4 B C D1,D2,D3
0.7~1.0 Al ,A2,A4 Bb C D1,D2,D3
1.0~1.5 Al A2, A4 C D1,D2,D3
1.5~2.0 Alc,A2¢ C D1,D2,D3
F8 WhBESHMAREEIN
Tab.8 Compatibility framework of oil spill response means-oil viscosity limits
BiE/ St R 2% b4kt Sy
<1000 A Ba,Bbl,Bb2,Bb3, B4 C3,C4( <250cSt) D1,D2,D3
1 000 ~2 000 A Bal ,Ba2,Ba3,Bb2 ,Bb3,Bb4 C1,C2( >1500 cSt) D1,D2,D3
2 000 ~3 300 A Bal ,Ba2,Ba3,Bb2,Bb3,Bi4 C1,C2
3 300 ~ 20 000 A Bal ,Ba2,Bad, Bb2, Bbd c1,c2
20 000 ~30 000 A Bal ,Ba2 ,Ba4, Bb2, BbS C1,C2
30 000 ~ 50 000 A Bal, Bad, BbS c1,c2
> 50 000 R iR
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Tab.9 Optimization design table of oil response means

UiE] A B C D
WE R %R Ala,Alb, A2a, A2b, A4 &R c1,C2, C3, C4 D1,D2,D3
KE Al,A2 A4 &M C D1,D2,D3
wHMEE A e c1,c2 D1,D2,D3
R B A H O B Ala,Alb, A2a, A2b, A4 A& c1,c2 D1,D2,D3
SEERRHBENE Ala,Alb AR Cl D1
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SR D1,D2, D3, A A #%, #5455 RiC
FEERI

S, SR 675 SR BRI A A A A0 M B A 4
AR & RE T RA L LA e B RES
HERWA SRR, BERE A ETT R,

WG, B HCEEH 230 m”, 3 AR A AT
BRER, BER MR, 25080 B &4t 38
Ja , BT THK 50 ¢, A% 276. 5 t,  HHT Bk
L DK A 15 S 1 3 PR B B AR B

5 & &

IR 75 e B BB S O e R 4 T T B
AR AE , 3 A iy SR B AT AT T AHE LA Bt
HEREFNE, REHERERREERN, &
IR A& FP R AL RO 25 7 5 2540 B T 15
BRI T R A ZSIREE, T ¥ 2 A SR S U R
1SR Ab R R BAR. AP TSR MFEAR R %
ERRSL T oA BT RO B A , AR
XA TR S SR TR B

(1] #k B, RBRE ERT. % WLBMMEERLRT]. &
BEERIF X 51745,2001,1.68.

[2] VENTIKOS N P. Development of an evaluation model for the im-
portance, the causes and the consequences of oil marine pollu-
tion: the case of maritime transport in the Greek seas and in the
Gulf of Saronikos [ R]. Greece: National Technical University of
Athens, 2002.

[3] VERGETIS E. 0Oil pollution in Greek seas and spill confrontation
means-methods [ R]. Greece; National Technical University of
Athens, 2002,

[4] GOULD J R. Proceedings of the International Conference on Oil
Spill 2001 [ C]. Washington DC: Sheattle, Washington, API,
2001.577-584.

[5] TSOCALIS E A, KOWENHOVEN T, PERAKIS A. Experiences
in sorbent materials treatment[J]. Mar Technol Sname News,
1994 ,31; 79-93.

(6] RER, oK, B, %. Wl HRIKHI]. &
FEIRERIY 1998, 17 (3) :76-79.

(7] GB 18188. 12000, % /i 4 B AR R4 [S].

(8] ERE, B, FEDUH. MG R B MBI ] E
HIERLH,2004,23(1) .44 46.

[9] HICKS B N, CAPLAN J A. Bioremediation; A natural solution
[J]. Pollution Engineering, 1993,25(2) ;30-33.

[10] BOOPATHY R. Factors limiting bioremediation technologies

[J]. Biosource Technology, 2000,74 :63-67.

[11] BELLANTONI J, GARLITZ J, KODIS R, et al. Deployment
requirements for US coast guard pollution response equipment,
vol. 1 [R]. Washington DC. US Department of Transportation,
1979.

(12] %k #4782 “1L 14 ERMSELLE TEEERR
BEXHEI]. Zi@F4R, 2002, 23(3) .33-35.


http://www.cqvip.com

