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A Study on Maritime Terrorism using

Dangerous Cargo and Countermeasures
Lee Ji-hye

Department of Marine Traffic Science
Graduate School of

Korea Maritime University

Abstract

After 9.11 terror in 2001, the safety of each country has been put on emergency alert
due to the emergence of IS for the purpose of building an Islamic country and these
organizations’various terrorist activities against the whole world. In this situation, if a
terrorist organization carries out maritime terrorism by using a ship loaded with
high-risk chemicals, the damage will be beyond imagination. Therefore, it would be
meaningful to examine the chemical and physical properties of chemicals to prevent
maritime terrorism using ships loaded with dangerous cargo.

Thus, the purpose of this study is to classify highly explosive substances among
chemicals through the analysis of chemical spills, explosions, terrorism cases of the past
to prevent maritime terrorism using ships loaded with dangerous cargo and examine
management measures in onshore facilities and measures of strengthening marine police
power to prevent maritime terrorism in domestic ports.

To achieve the purpose of this study, we classified 47 kinds of highly explosive

substances among chemical and physical properties of chemicals by theoretically
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reviewing literature research and examining hazardous chemical spills and explosions,
terror cases.

The features of recent maritime terrorism were examined and as a result, arming of
the ship itself by loading it with explosives or advanced weapons enough to be
equivalent to an act of war, mass casualties using chemicals and internationality using
the wide area of the sea were analyzed to appear strongly.

On the other hand, it was found that chemicals used in terrors should have toxicity,
vapor pressure, flammability, explosiveness, etc. and chemicals easy to be obtained,
produced, manufactured, distributed and used in general industries are utilized. In
particular, 47 kinds of chemicals have a feature that if self-explosive and combined
with other materials, their explosiveness is strong. Therefore, to prevent maritime
terrorism using chemicals, systematic management for production, distribution, storage
facilities is required.

In addition, strengthening of marine police power is required in order to prevent
maritime terrorism committed by terrorist groups with chemicals or dangerous cargo
by ship. Marine police power strengthening is considered to be effective maritime
terrorism prevention measures if information, security, investigation, anti-terrorist and
coping skills of the marine police organization and security policies on ships and port
facilities based on ISPS Code are combined.

However, it may be controversial to inspect for boarding for foreign ships only
because highly explosive materials were loaded in accordance with the limitations and
problems of SUA Convention, the analysis method of Article 3 of 'police officer job
execution law; and Article 12 of "Maritime Policing Act; . On the other hand, if
based on ISPS Code, the boarding inspection was analyzed to be possible by using a
spot inspection for entry/departure ships, questioning pursuant to Article 3 of current

"police officer job execution law, only if a ship without terror or criminal charges
is loaded with highly explosive chemicals and moored in the harbor.

But, in order to remove disputes relating to boarding inspection in advance, it was

analyzed that it is necessary to revise the legal system that allows boarding inspection
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only if foreign ships loaded with highly explosive materials in the long term are
moored or berthed in the port.

As a way to respond to terrors through the sea based on "Maritime Policing Act,
enacted by the U.S in 2002 with respect to the boarding inspection for ships loaded
with highly explosive materials, it can be said to be a good example and hence, it is
considered to be necessary to review the specific introduction thereof.

On the other hand, this study classified the types of potentially explosive materials
among chemicals and presented the need for management measures for them and
measures for strengthening marine police power to prevent maritime terrorism in
advance.

However, the limitations of this study are that the contents of legislation or
amendment, foreign cases related to this were not examined and review of Gas carrying
vessels with a high risk of explosion was excluded from the study target. With these

as future tasks, continuous research progress is expected.
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Center at the Israel Intelligence Heritage & Commemoration Center (IICC), 2007, pp.1-31.
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Niyazi Onur Bakir(2007)16= 911 H|2jo] % |3 Bl H2jg2Ed] o3 24 o)
dol & & & gk @ A, LNG AA, BAXY, uE, SEHEWE, 7|E Al
=50 dF Hel BA AS e 53], InE Bek(Port security)oll A= SHE
(cargo), 74 3 % (Security of port area and perimeters), IFZ= 24 (Cruise

3, 3E HEE Hebo] glojAe HEloly 24, Ry, S4%
&, A2, s, FHYTT SOl dal BYsta, v=o At YoM 9 5

Q Aubge) g elel BRAS FASI

16) Niyazi Onur Bakir. “A Brief Analysis of Threats and Vulnerabilities in the Maritime Domain”.
Non-published Research Reports, CREATE Research Archive, 2007. pp.1-33.
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ok 2 AT FAE A s sidE R tig id S feiAs HEe
HelgFel tiek Zuzola, etk /it Zef7) o Foix ok & Zolnt. olstol A=
Hele] ofdxt Adel sl AR, o]& Z|Wko = st gt HeleEd ti /i
< AMEEE st

Hegle §o19 fdls 17809 &k~ sy} 1793~1794d AZHEe] H2 AU
A& eIty TP R ferreur’ & TES JUISHE §o12AM ZHPx Hyo] Fo
?l GJ Danton® M. F. I de Robespierre 5°] €48 H7E5 #Hsid 43dv9s o, 1E,

Y 5 T FEYNE AN e

o

0{(

FAle] FEAR= Mol & FEI} obd A o J=g THPLA FH<
AHYPALE Sohe 2o 217 o]F JiQl Bl kel o7k 3 efo tieiM = Hi2fek= ofn|
7} s o] ARREOIR A F A1) o] 204|7] Fubel ol27 EHHTEL Ivtel o
3 Zo- S0 AXA PR HHEA FHAHL AU fEo g gy o2 r}19

sl wet Hele Aed Yus Fxis g0z delude T Pet

17) Robert A Friedlander, Terrorism, 9 rEncyclopealia of Public International Law,, 1985. P.371.

18) Thomas M. Frank and Bert B. Lockwood Jr., Preliminary Thoughts Towards an
International Convention on Terrorism, 1968 "American Journal of International Law ., p. 73.

19) HA-8(2006), AA =&, p.30. A=
20) Alex P. Schmidt, Political Terrorism, A Research Guide to Concept, Data Bases and
Literature, 1984, p.64.
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19379 114 6 =AIABoIA = Fargspnlote] deiiy g9 ks AVIZ H)
g A 2 AES 9k F(Convention for the Prevention and Punishment of
Terrorism)= A|ASHA HUoH, 1 W&& A4uEHd, Hele shte] 57kel dis 23
WHAIE Ao, il D EEOA Held BEAS Dot Ao 2t o
ol WSl e A, FEAMES] 93 F3) Bl ejsn ek w9, H

A

Uze AN B4 £E 5718 23, RS A8l 918 £= ded 349 32
3l

A FEAA S BxY 975 BEATE @92 st ok

A, Hglol th83tr] f3k =713 UNolA AREstal Qe Hge] A& 4
Hi, SAEE S #3F =23 YKDraft Comprehensive Convention on
International Terrorism)olA+ ‘oW Abghe] I A4 =& WY& FH& 93, BF

e A7ITE sho] A9 e FARIE 8] g ofd il o8 EWA 1
2o yojH o Ysh= dFI ML AL kAL k2

AR, HF o] o= oPAZAE AAHE AdoR theket Asjart EAska itk
ol HlZol tg Aoyt HEHE HA= 7%k, olol tig W2 HAs AHgshs 7
Fol Fva & = 7] wWEolth wetA ks &ofol tig Hert BHAA Ad
o] opd 44 Jidel BHER F=2 I dHES T3l HHBAE FAAA s
o ¥ = At e AAolth

HH 2 v=e SFFE=L "ol tisl “H2 YA A ZHE s
ol FHS A e I AEeE o] AEddAl AdA]] 2E Thetes 39
2 37 AA A5 B FARRL vk &5S EIFTE AL G oskal kD)

ﬂl

21) AFH, “=ARME HE B A getel #d @, TxAE et =] -, 2004
Y= tiHdgFE steAvy, k=21 38ts], 2004, p47. AlFE=
22) HAgx22e] JAE 918 34 F %(International Convention for the Suppression of the
Financing of Terrorism, 1999) A2& 1&olA HAP A& ‘ZeFo] #AHS BHE T4 A,
Toge] geE O 9o FAo] AS Y, AR Ee IAVITE stodg ofd Jy9E
olg x Eold st=F Ay A A o—ri QL == A mrbEatel o
A e FAEE oldtE e o=E U AelEta Aofsta Stk

23) Norman Abram, "Anti-terrorism and criminal enforcement", 2003, p.79.
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9 9l Fol Uie 9 e WX, §F) 9 el WA mE Ex), 27 FeAH
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A AR dEe AR 74, A4 2o, S TR 5 AR Fx

24) the®d F% A4rse] A HE A A2
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213 H#HY /3% &
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Helo §3& FEs7] A8l vl P97t 2t dE HYe 523 5718 7L
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Bz 220l o& Z1R1A|, =7t &gk AJMAR FEF 4 Stk

ol&# HlY TFo 99L& rFo2 FUdA SEdhe FEe el FA oA &
e AlEHEE FEo] "ok HY oS 7FEoE sl Afole =Al 299 o
g oHE, gk AW, AAEE, aEAA, 7I9del digk HiEg § o] thksiAl ERE

12ERQ], @7telleh 53 o] RI%A, ofdz F2& zka Q= =AlF s} 3
71 B3l ojs) YUY tFEE F9h 53 o] og, 7 HiE o] Stk
7k 229 o7 B

HEB 7L o 240 o] o]FolAs 718 JEoR 2AF HYsh TEAY H
92 B571 9 2AY et 94F 239 TIHeR aTaAY, AsFow ¥
B AS e 49, WS FAZ s By Sol sgur

WRRo] REAY EleE EAHelY, B AAR A gkn AYHE e o]

ey,

25) AFY, “FAHHAYE, AGAHA AF=E A7, 1989, pp. 53-54. A3 E.
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A AY == AR AL sk F7HAY HY 397 ATk
=7k AR Aol ol ASoE oldF, H7H 58S 2ta et &
< IIAE FHoR o|FofA A Hr UEZH o2 Bt o] HAAIdd
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122l 8% 7% o8] olFolAE e B9l Fol ol AgHTL T 5 Uk o
o, SOl A s TR, s sk Al BEGYS )
FoR PR/} HER Sl ANEES S9,

W&sto] A vlol 2ol Helo] td Hol7t FAHoR o2 Adsksly] oyt
L AL Avngth webd Heel td 4o FARTE 19 Bad FE5W E4L
lo]  E3Hole} & Zlolth29

b
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>,\l

by He o 54
AAel thatel S@se Fe4, 3
) AGHOoR olFofAE

}2)

=9, 2147] He oAz aERE Bdow st oy 384 53 2o
o el S, AoA WAE 2Ushe] BEGYe] ), FusiE 7o) A, 254
3 9A el oE @9 53 g W97k ST Qe Zlo] EAolth

RouThE Qzte] Alelsh Herel wee A AHENE olgsjal W AAHoR
Helel2Es i) 9o Hedies 2sld, o5 ngEd A7 32 A=

el B2} s sk 2ol 54t

22 A HZHxZ9 %

The Terrorism Act(2000)°l ©Jsfl 20151 3€o F7HE =4 EH2g2E 24L& 677)°]
o, o]xde] WME o AL HoldUMro 147 2Zo] HezAZ A9 53}
= A= F7HEIATH

20) W87], “Hl= HHAY @ 2 FauE; 2 HAEA Auiet AR, sjeide
A=, 2006, p4.

27) 419171(2002), A=, p 34. AFF=

28) HHE2E 233} ug, &4 A8 @¥s FdsM= USS Coledl tidk HHE 243
Akiva J. Lorenz(2007), op.cit, pp.11-16.4 732,

29) Home Office, "Proscribed Terrorist Oraganizations." 2015, pp.1-16.
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Groups

Groups

17 November Revolutionary Organization

(N17)

Armed Islamic Group (Groupe Islamique
Arméee) (GIA)

Abdallah Azzam Brigades, including the
Ziyad al-Jarrah Battalions (AAB)

Asbat Al-Ansar ('League of Partisans’ or
‘Band of Helpers’)

Abu Nidal Organisation (ANO)

Babbar Khalsa (BK)

Abu Sayyaf Group (ASG)

Basque Homeland and Liberty (Euskadi ta
Askatasuna) (ETA)

Ajnad Misr (Soldiers of Egypt)

Baluchistan Liberation Army (BLA)

Al-Gama’at al-Islamiya (GI)

Boko Haram (Jama'atu Ahli Sunna Lidda
Awati Wal Jihad) (BH)

Al Ghurabaa

Egyptian Islamic Jihad (EIJ)

Al TIttihad Al Islamia (AIAI)

Groupe Islamique Combattant Marocain

(GICM)

Al Murabitun

Hamas Izz al-Din al-Qassem Brigades

Al Shabaab

Harakat-Ul-Jihad-Ul-Islami (HU]JI)

Ansar Al Islam (Al)

Harakat-Ul-Jihad-Ul-Islami (Bangladesh)
(HUJI-B)

Ansar al-Sharia-Benghazi (AAS-B)

Harakat-Ul-Mujahideen/ Alami (HuM/A) and
Jundallah

Ansar Al Sharia-Tunisia (AAS-T)

Harakat Mujahideen (HM)

Ansar Al Sunna (AS)

Haqqgani Network (HQN)

Ansar Bayt al-Maqdis (ABM)

Hizballah Military Wing

< Zk8: Home Office(2015) #--43>
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HHH2E OF 55

Groups

Groups

Ansarul Muslimina Fi Biladis Sudan
(Vanguard for the protection of Muslims in
Black Africa) (Ansaru)

Hezb-E Islami Gulbuddin (HIG)

Imarat Kavkaz (IK) (also known as the
Caucasus Emirate)

Lashkar e Tayyaba (LT)

Indian Mujahideen (IM)

Liberation Tigers of Tamil Eelam (LTTE)

International Sikh Youth Federation (ISYF)

Libyan Islamic Fighting Group (LIFG)

Islamic Army of Aden (IAA)

Minbar Ansar Deen (also known as Ansar
al-Sharia UK)

Islamic Jihad Union (JJU)

Palestinian Islamic Jihad - Shaqaqi (PlJ)

Islamic Movement of Uzbekistan (IMU)

Popular Front for the Liberation of
Palestine-General Command (PFLP-GC)

Jaish e Mohammed (JeM) and splinter
group Khuddam Ul-Islam (Kul)

Revolutionary Peoples’ Liberation Party -
Front (Devrimci Halk Kurtulus Partisi -
Cephesi) (DHKP-C)

Jamaat ul-Ahrar (JuA)

Salafist Group for Call and Combat (Groupe
Salafiste pour la Predication et le Combat)
(GSPQ)

Jammat-ul Mujahideen Bangladesh (JMB)

Saved Sect or Saviour Sect

Jaysh al Khalifatu Islamiya (JKI)

Sipah-e Sahaba Pakistan (SSP) (Aka Millat-e
Islami Pakistan (MIP) - SSP

Jeemah Islamiyah (JI)

Tehrik Nefaz-e Shari’at Muhammadi (TNSM)

Jamaat Ul-Furquan (JuF)

Tehrik-e Taliban Pakistan (TTP)

Jund al-Agsa (JAA)

Teyre Azadiye Kurdistan (TAK)

Jund al Khalifa-Algeria (JaK-A)

Turkiye Halk Kurtulus Partisi-Cephesi
(THKP-C)

Kateeba al-Kawthar (KaK)

Partiya Karkeren Kurdistani (PKK)

< 2k&: Home Office(2015) AJ7-4>
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Groups

Groups

Continuity Army Council

Orange Volunteers

Cumann na mBan

Red Hand Defenders

Fianna na hEireann

Saor Eire

Irish National Liberation Army

Ulster Defence Association

irish People’s Liberation Organisation

Ulster Freedom Fighters

Irish Republican Army

Ulster Freedom Fighters

Loyalist Volunteer Force

Ulster Volunteer Force

<#E: Home Office(2015) A7-4>

23 HlH P FAE AT SAFSF

<E 3> UN 9 AR7]17el FAA7) Heasi s oAlsk, ool tgsr] 9

Hoka} oA ES Lhehdl Zlelth

< 3> Hl2|Ps]ol th3s8kr] S ZAHF

Taking of Hostages;

B = A el A
Convention on Offences and Certain 2 -
3}aly A W3 HE 9 7
Other Acts Committed on Board SE7IHA A % 71E 1963.9.14.
sy ffoll T3t ok
Alircraft;
Convention for the Suppression of 3719 EREAYAE AT 19701216
Unlawful Seizure of Aircraft; & of e
Convention for the Suppression of a1 -
. N7EeE-e] qbdol tigh B A
Unlawful Acts Against the Safety of o0 A I3 ok - 1971.9.23.
Civil Aviation;
Convention on the Prevention and
Punishment of Crimes Against AT FAA HIAE gt 19731214
Internationally Protected Persons, HE o] A 9 Aol A3 FHoF T
Including Diplomatic Agents;
International Convention Against the ol mlAo] Tk FA|Fok 19791217
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<® 3 7> HHB tgelr] 93 A

387 529 el
Protocol for the Suppression of Unlawful | = A|917Ha}-3-& a4 <]
Acts of Violence at Airports Serving EHAY £ dAE fIg 1988.2.24.
International Civil Aviation, 30) oA A
Convention on the Physical Protection of AEHo| Wz ot ok 1980.3.03.
Nuclear Material;
Convention for the Suppression of ) ALs] s .
. s gy ckAof tigk B

Uﬂa}wml Acts. Agamst the Safety of Holo] A= o3 He 1988.3.10.
Maritime Navigation;
ggmﬂ er tthz S‘?pptri;siog aff . 55l 9IXE nYSYE]

mawiul Acts Against the Safety o kAol tig 27 9ol 1988.3.10.
Fixed Platforms Located on the A= o5 oHA
Continental Shelf N1 7IA~
Convention on Marking of Plastic 7VaA EFS] BRE ¢35k 1991301
Explosives for the Purpose of Detention | 2| Zx]ol] gk §F o
International Convention for the Zete|y P oAE Y3

. . : o 1997.12.15.
Suppression of terrorist Bombings = A% <k
Internatlo.nal Convent'wn for the Az ga= o5
Suppression of the Financing of o 1999.12.9.
. =A<k

Terrorism
International convention for the
Suppression of Acts of Nuclear =4 3 g B APk 2005.4.13.
Terrorism

TAALS 7L HH 9ol sl FsoE Ay A HxY =¥ 193749 11€ 6
d FAAW|ANEE Fote] fFaEedlole] dElt] o] IS AVIZ HIE WA
2 xES 93 %%(Convention for the Prevention and Punishment of Terrorism)%

A Aol

30) 1971vﬂ 9-%_.1 23 WHEEe] Qbol ik EHA A9 JAE A3 Fks B
ZE39 gAE A FAHA WES &
ot}
31) - AREE 2003 8¢9 129 %oF AleasEE TEsta, o2 oldFstr] Y 20033 5¢€ 27
o ke s A A S AT
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71 ogrell HZolle HE2Ad o3 gy Eaks B As] g AT
“Y(Proliferation Security Initiative)¥ 373 koAl Kt
9 &eA A HeHTE (ISPS Code) S0 Al&E T Tk

o
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frt
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24. 37gollX 9] HZe] 3

FH sE 7 A S Gelsket Slo] AARE sl Al stuE Al
Holl we} =A s A7 ] 7+ (International Maritime Organization ; IMO)+ 2001 11495
g BAZ o7 e B AE WA A3k et tiAS nhEsiqit)

2001 11€ IMO A2} F3]o| A “of A3} s g Aduke] obds 93t H 2
FLE WASH] g tF 9 Aake] HE(Review of measures and procedures to
prevent acts of terrorism which threaten the security of passengers and crew and
the safety of ships)’ol #3 ZAoFT APz =AM 9 FTAEEIH
(International Code for Security of Ships and of Port Facilities) A78, @-3fiQbxol o
gt EHYAGAE 3 P (Convention for the Suppression of Unlawful Acts
against the Safety of Maritime Navigation)”ol] thet 71824 2+ 5& d= & F
Atk g m=2 20021 11€ol SdFHE P (Maritime  Transportation Security

32) Thomas M. Frank and Bert B. Lockwood Jr(1968), op.,cit. p.70.
33) 43 “HT HFRAAM F=EsoF & FH JHA D=7, A=y SHI A A EARE,
2003, pp.90-91
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SsHs Aubel obdel et Zed 9o APEnT sk AAHPZEWe &3

= e F9e Ad ke 19850l AT Achille Lauro EA
Falo] oklo] tjak B A @95 oAty @ FeKelst ‘SUA ol
f&q.)ﬂ%) &Sl X3 LHTEEY hdol tiF BHE YE AAS] 9%
o)A A (ol3F ‘SUA 2JA A2} ttt)39) el 7122 3kal Q7] w&o|th.

o= SUA zﬂ3z 195t 28l w,] b S AFE F= 917,

34) $43H2003), A=, pIl.

35) Niyazi Onur Bak1r(2007) op, cit, p.3.

36) 74°42H(2008), A=, p178ol A HE 2T /Nde ddiFola tejHeitt. A} 9=
AP et olsj @Al wet Bl e, It MH F2 e RIS BB
At 7 BAS AR A, AAEe AHNERAY Aol ohizn B 9k

37) A13&(2004), AA=E, p5; ABE, “elldEIE ] WAA, THAYEES =T, A3B5AA2
3, 1990, p. 242; HAH(2006), A E=E, p32 AEHZ olE ?oﬂ*ﬂ” Sk == S
grckel tE EHAQ SisAeizt Atk BelA AYHddES oo Adow
B Qe ASE YEyt

38) 1988\ 3¢ 10¥ ErfollA el ‘FPo] kx| thg BHA PAE A A
oF(Convention for the Suppression of Unlawful Acts Against the Safety of Maritime
Navigation :SUA)

39) tEeol A} aATFEE] kel i =WA WS AAst] A JH A (Protocol
for the Suppression of Unlawful Acts Against the Safety of Fixed Platforms Located on
the Continental Shelf : SUA 2% 4])

40) SUARSF A3z Ag: “=9, 1 98 £& o
F AGAl Ea, o2 A7 ALY FALF
Adet 8 gk=ol e At de

Bhel @ubel o% A @A EE WA, $A
o 9HT sFsHel Yx A%, Aure
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S WS st WA TR Utk EF, SUA HA ARz Y mi
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5, AgHEUEe AAH, FaE 571004 HED Aoz sdrel ok mE
Boo] 3 F AU HAT = Ak
wrelo] slael Aol Qe Sldshe WSS Helol ofval AaHeR ni A

53], obrloF B Y FHHoIAS S S dHute] s dHIE e Aol AuEY,
e M WA s e FRtelA Auh e SYEHES o83t oA
T AN, WEAAE, R B ARk /IS EAE E2dste s = TR
ZH2 AiBAHE HHYA V= Hosta At

upehA ofAlo} B Y bFHEH AR = SUA ekt 2] sl e
Byt 92 el stk AREd JheiAls B A olal, AR e

2 Hol ojef ofmql siFHHZ BHal St

24.2 3)/3H 29} -3

= oA e ok B Ebel thel ZHARD Hsj ol siEHe
ot 2ETE, ol s el EASAL e H Pl o zpo)7} 9}—5— AE

2 Aol 54 A me 2L BASE A9 4 FPALEe BHe &7 P 0
2o Walshe] Avbe] ok ew Wi, HelHE ADE @ Hulelded oY, o <l
3 Qlme] A4 52 WA skn Aok A2gelAE “md, A 2 ek 2H, A
o ol 9 Wz 2 s A

= EE 1 %?ﬁOﬂ ot nFTFEE] HA e FAHYAL L
g 29, 14TzEe B9 2 &7, 1ATEES s
1 = A %4_«1 AR, &7 A9 T AW,
el A o= sk o
42) #HA&(2006), A=, p33°ﬂ/HE A FH B2l E2 SUAF S A3xet SUAYA A Al2z9
" WA Thed BAY Es Fud s7l6A vxE s WA s Rt o
o FH4 sfsfaeetal gofstal vk
43) The Council for Security Cooperation in the Asia Pacific "------ the undertaking of terrorist
acts and activities within the maritime environment, using or against vessels or fixed platforms at
sea or in port, or against any one of their passengers or personnel, against coastal facilities or

3l
41) SUA S| A A2z A
2

H 3—37_/\].):3 =i _'g_

o
N

settlements, including tourist resorts, port areas and port towns or cities."
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20123 4,876Teu, 2013 5409Teu® Z7}st9 Tt ©]
FAHEZDL E5H 7= olE 2] zta =

Hol ke AL s Zolthe)

ol
==

o me

shstEdo] B@ FA8% AT WE 53 B TR 29 3B A
AvRE, vEe SerEdel 23 Yt FAEN AN 3 B4 5 AU
of YYEI} & BN oSS AT s AMS WY Bel /|FS HE

ATt

2 98 AARFL 9
W 5e Agste] B4l ¥ FA0 oS Bels A4

et Aol ARfelRA §% So= d Ans} BAY AL, ol
B3] 918 ol weol BUA ¥ & gk o= @A AL BSAAE §
FHEZ AT Aol AAS o} e We] ABFANE Aol telNE AAH B
2 U3} Al B A A& ZRAQl ool vEH Ao] Waloly] Wil

B FEAR, 20159 19 eaboll A @ellol=E A FEARL, 20156 3¢ F4b H
Tl vl A Sun Winge] &4 #F ARl ¥ 2ol fdfsiEds ddd Aalsol
S7rsta gl

63) St HHEA 7Ee FaUES APl w& AAdd O Bk B Ao #e, A
Soll theh B3Rl B AbolH HeE 53} Zo] Ao iRk gAE Rt e xgsta vt
= Aot
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Ho
1:1_.J
méL'
krt
Mo
o
=1
N
brt
fru

Te71eAd, Axe FAREAYOCT)S] =2
FAFHAA LS| (UNECE) S ZAEE =2 & z
UNECE®| =198 & Wse &F 13e HEES sa vk

olafl e 99EA A4-esT BU IMDG Codes F2v] o] Bafo] 7het
a7l s nale,

£ ol IMO7H 196549 =4 93] shdedel 285 A BE FATFH
A BRIt AR

28 AR, Mo 2

o
A
sdedel as EAH S Fska glom,

O ZAtAs] AmEE oo <i
11>3 2ok
<X 11> IMDG Code°ll <J3t 913&E £57
Class Hazard Label Name Description/Example
Exolosi Ty BE, 238 AF 2 4
15% hers | A BwERE WYL 5
o= Azxd A
50C o4 300Kpaol’del S71%4&
253 Cf‘ses Ze 24 B 0T, ¥24Y
72
T 1013kPadl A @3] 7)AQ B
- 41 -
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Class Hazard Label Name Description/Example
. Flammable | &1 o1510) emo)q qlspa 2]
3w Liquids = uhatels 23
Agpgd oA | = ST
. ’ rlammable | 4wt sE Qo
5 o | SE BAR, SEtRE A1)

7FAA 3A

Oxidizing | » EZAAT} HHEA] Ahdh= A
substances < olUr, Yutyo=w AAE
Q ’ and organic TINA e =29 daE
553 peroxides ks =4
o/ N | asima | shy £x Sle St
g Pislrard fEAZ ed
F713kskE | e IEE
Toxic and | * A7IAY F<, IF HSE A
infectious AFSEAL Q1] AT 3 E
65T substances N7 & &4
=5 9 « WUAE sk IAY 4
A8 =4 He £
Y
s
i
Radioactive | &&FHe HAbs w29k A
TS5 substances | T#°| 7|EFS 9= WA
WA =4 | %] rE de =4

MADKIACTIVE 8
B -

Collection @ kmou
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Class Hazard Label Name Description/Example
shepak-gof ofsf A2 HE
Corrosive | Al A3 &84S FAY 5= Al
855 substances | 71A1Z &4 T EEge] 2
A4 24 £3Hs FAAA g3 F

e =2
Miscellaneous | A@ERE 2+ Edolgta 51
o= . . Dangerous | H3AY, 82 F e =2=
. i Goods A gE2Fol EHﬂEPX] ¥ =4
N feld 2d | 9 AF

IMDG Code: &9 A & +Fo| w2 HAYSHEA, 5SFAXAF,

SEIEAY g ARelA AGSRE 4319 Sl AS P ol B HEE B
slor] 2004 AHREE FAFHA S9ck IMDG Code®) ZABE ATEL 4
3 £ 9

A AR, &F, A BEI EoF SOl 9FS PIAAL SloH, FNto g wily
d& e oldo] gk 748 £ ZE I3 (Container Inspection Program)¥ \h= 5

AE Tl Fute] ddy 2AE Asst=d 74 e PIAA HAoh

[kl

64) IMDC Code(amendment 37-14), o]
gl AR 298 713
824(16bY)S SGE YERAL

65) Ibid. o)W (air vag)sel FHPSN)HA, FAUE 10829 thAFH “REFRIGERANT GAS
R1113" F7h M4 F7E F9 974,

Bz FEH JFE 5 1699 HA € Agaxnd
° Hof FEHglom AA 2162 )& SW, 2
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<¥E 12> F IS (UN3507~UN3526) Al &sh=
s SRERELTEN IS 2w | masw
URANIUM HEXAFLUORIDE, RADIOACTIVE
3507 | MATERIAL, EXCEPTED PACKAGE, less than 8 7 I
0.1kg per package, non-fissile or fissile-excepted
3508 CAPACITOR,. ASYMMETRIC(with an energy 9 i i
storage capacity greater than 0.3Wh)
3509 PACKAGINGS, DISCARDED, EMPTY, 9 i i
UNCLEANED
3510 | ADSORBED GAS, FLAMMABLE, N.O.S 21 - -
3511 | ADSORBED GAS, N.OS 22 - -
3512 | ADSORBED GAS, TOXIC, N.O.S 23 - -
3513 | ADSORBED GAS, OXIDIZING, N.O.S 22 51 -
3514 | ADSORBED GAS, TOXIC, FLAMMABLE, N.O.S 23 21 -
3515 | ADSORBED GAS, TOXIC, OXIDIZING, N.O.S 23 51 -
3516 | ADSORBED GAS, TOXIC, CORROSIVE, N.OS 2:9 8 -
3517 ?I?SOABAllfd]?)AE;}EG ANS’OTSO N\ A 23 21/8 -
3518 (AngS;)g];}E\E)E,G;?% .STOXIC, OXIDIZING, 23 51/8 i
3519 | BORONE TERIFLUORIDE, ADSORBED 23 8 -
3520 | CHLORINE, ADSORBED 23 51/8 -
3521 | SILICON, ADSORBED 23 8 -
3522 | ARSINE, ADSORBED 23 21 -
3523 | GERMANE, ADSORBED 23 21 -
3504 il;%l;l;gé{OUS PENTAFLUORIDE, 23 8 i
3525 | PHOSPHINE, ADSORBED 23 21 -
3526 | HYDROGEN SELENIDE, ADSORBED 23 21 -
- 44 -
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32 SgElE T SHerEde) S43 2AY

321 3|3 E 715 eHERe B4

S EA S HYy EHoz AR M e EE s
71, A3 kA, H&%*éﬂr b4 9 ZEA o] 9l
A F 50| 7hssteok sta, 5 Aiato] Ha, A Eokd] 85Tl 2 &
Zojojof gt} .660)

U9 Ao 2 ALUH|EZ6N S A= 72 A7]e 1H A T 3stEd
ol B4, Z7I, AAHA, sk Tol 2 wEaaZA FHEo| FHo] Ala di¥] &3

A8 7150l HAH9)

Heo) o §EE SSEUL AYHU YU S HFLY S THE B
Hug 93 An ol B4 44 71%S A8ss AL 84 9k wHe o2 Y
B 57 AE Sk eE Azl Agel ASR ARR2E 543 319 ZHol
A AT o) B A 7% A% whe) AT Asge old) RHHA R
SHiTh. SHAE, ARZR2TE 2 Qe B4 39S dgedelds AnE 25
& 280 HFH3, ol B Bst 2a UE BAe RgATL T+ UL Ao
o2 Hele f30l o3l SerEde) 712e B Aol grhu 2ok

sstelele dle BAE 2 gl A, WY, P 5L J1E0E 08T ol

BHY 5 A2 Aolthe)

66) =487 78-91(2013), AAEILA, p.36.

67) “set3lEd FEAR” 718E] EE W g A B e d e Al A O 5
3 FEIF & FoE HEHE SgELAEA HEY Aty ﬂJ% | go] Basitta A
of B4 FATo] TS EHE Aot Ut FAsistEdA YA E AALtHIEE S
Aty 937 =AY Al @A oo Hsirt & 74°i THEE e 4359 19

sgets SerEd FolM UBIPoR 43 B 1 ASKY, 2 9 WSy, FE A5
5 22 shaty PAel ®e BA 2 AT X, FY EE ARl 23® 49 74 54
o] & 24 3 I fEFFo| Wob AL =F sbsAo]l we A 4 1 dhol A o

7} Eol 59¥E #Er} dasity AAHE B4
68) =27 78-91(2013), AAEILA, p.36.
69) Ibid.
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AR, TR AH = ThF o] &AM g WEAY B AX S

S5, 35Ed WA BoEts A Zup W Sulxper g 2 T =

A, =

= i R
Z

322 H# 715 S8R A B3 SAEY
2005 UN B 7ol ALg] o) o B 2] 9] 3] (Counter Terrorism Committee: CTC)71)

= HZ A o3 Adfel=d o8 Eleet dHste] 2709 Aot e st
201513 7€ At 16175 H2|2A Q] ITtorret Bautel] i AR 7shet

7 ElEzA e Aee 8%k Ulis F3Th

ot

Hzjel AAE TAPF] JFAME <E 13>049F 2ol 6719 FHekx AHME =
grato] 13709 F&ol lon, 8 AFE ol EFdl Id=e 7HAAAY BT
A
o

Fefj o] T}.72)

70) Ibid. p.37.

71) kAol 3 ALe] thElE 993 CTCE 2001 9.11 H2l o] o] ol th-gsts 1917 3
=59 HY s & F4H ZUEHA 7] sl 2005 1290 HHsto] & Foll
ok ob2#, UN 4tstol] ®lZel #AS L3 vHHPAS AT (DA, /i F)oll g
AF T2, YA, Fr5FE A & HEHOZ 3= FATA(Financial Action Task Force
on Money Laundering)$} o874 o] offel tigh BShi 8-S EHst= International Civil
Aviation Organization, H# ¢ #d® =4 9 x4 g A4 SAE Edst= IMO, 3
2 Yibe E24E o] 83 HEE WAS] A3 IAEA 3 #2 SE7]FEC] Utk

72) Hlgl BAE A FAFGole FEHA FAT, EUS 318 &4 8] Y (Reach system)
< 200613 12€ 18 EUCIA 3tst=do] &3 ARS-Fol S7heel me} QIzte) 27 3 9
A At Az f18] EU =7Fs9] 318 4] AAY AsE FHo=E AN=EE gstEd
e AEE =93t & Ass 712 seed delE e MEd AeR seEd
5, WY, U w3 A=2A 2007 69 19 FE] A Fol Slh
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oF W4 78 e
HpAR of frofH712e] S7H olF 54
225-&5(POPs) AFA, tel sl B #3523 2FEA Uig A
ZHEZ(PIO?) A8/ 2B Bt - wof FEUA AR 273
HRATZ(WA) A w719k Ak 8l Ve F2EA (W] £3)
SSFTISAFHCWO) | 3877, WIS, AL, AHEEA
FFIH(AG) 3ater) Az 45 FEUFA

= =3
o

H
e Zwejo] 4% A UFL A olo] F AAH BE B HY
Aol o3 YA PAS AT Ho|F 1818 BEO] L83kn Uk
¥ EUE 9% 99 e Ads 2Uan 2 dee) oHYd Fasss

H 22 24 9F5e st Ak 1A, AN Soll tigk Aan, Iyt o

=
o
F0 SHL ol§F BHFA L oF ol§T FWAZ WHS 2 Y= A BT

(

-

73) 1998 99 109 ULHE 2H2F Jmleld 54 FassEY 2 okl FAmY
A AHERFY Aol BF ZHZT Hops] BHeE AU, B Uk eAHIE
Az} wofo] QIzke] AR Bl L GHe mA
HaF E23 529 sEel U@ 2 F7he) Ak Fol

78y BWAE Vs SEHEE 35S WAl e wH B 4
9 oRele] T B4 57 2L 189 BNEL Aol &8
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Y Ro] Aol 2008 A= W] 5500009712 F8tEA HFHA M gk A =
AVE AAEte] ZaE zﬂ& 7153 1159 35EHol et #HFA ket %luﬁx}oﬂ o gt
e A3t} A o= < gt FAojr]| Sl ik AHFe el Fojate] Al &

oL, AHgEA Sol thet FAH WES TFF AAZ W AP

75) eSS T3 FHA EFEZ Hyo] sted EF 12%S AAsIY AulgA A3 o
S A Fo YL =3 =Y ALoE EUS HER 9% BEAS ZE AxE 7153
=42 HdAste Bl A3t 52 ol &5t AAHQ] B E 3

76) At iulERolgt 2 Tt Ed FEATL f71FE BE uRddAe Al LA
7VeAd Ew A BAA I I3 FEIF & A= %E‘%HE SEAEA HE Alalt)
Hl Ojg-AI g o] Hasitty AAE AHRATD] DA EF7S ou|dt)
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<E 14> 34 F XA Aladiv] 54 38F

ikl =4 ikl =4
1 2-Chloroethanol, 20 | Methyl ethyl ketone
2 | 2-Chloroethydiethyl ammonium chloride 21 | Methyl isocyanate
3 Acrolein 22 | Mustard
4 Amiton 23 | Paraquat
5 | Ammonia 24 | Phosgene
6 Ammonium bifluoride 25 | Phosphine
7 | Arsenic trichloride 26 | Phosphorus oxychloride
8 Bromine 27 | Phosphorus pentachloride
9 Chlorine 28 | Phosphorus pentasulfide
10 | Chloropicrin 29 | Phosphorus trichloride
11 | Cyanogens chloride 30" | Potassium cyanide
12 | Ethylene oxide 31 | Potassium fluoride
13 | Hydrogen chloride 32 | Sarine
14 | Hydrogen cyanide 33 |Sodium cyanide
15 | Hydrogen fluoride 34 | Sodium fluoride
16  |Hydrogen selenide 35 |sulfur monochloride
17 | Mechlorethamide 36 |sulfuric acid
18  |Methyl bromide 37 | Thionyl cholride
19  |Methyl chloride 38 |Toluene
<E 1555 AHF b Y WY A FARFEAD Q8] TR A 3
Aol E ddstal, #ejsitede AAsA At MB e 2ol we Aoy
=4 5635 F7H2 AAste] #Efstal ok ook o] Alativl =4 dde st
o AAHR] A2 sh= AL HFE A HH o8 THsde ARl Aldsta,
olg HE sl AT ¢ e AL die FHOR sk gtk
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<¥E 15> 373 F A Aoy 24 F7HAA 565

Methyl Chloride
Methyl amine
Hydrogen cyanide
Vinyl chloride
Carbon disulfide
Ethylene oxide
Phosgene
Trimethylamine
Propylene oxide
Methyl ethyl ketone
Methyl vinyl ketone
Acrylic acid

Methyl acrylate
Nitrobenzene
1-Methyl-4-nitrotoluene
Benzyl chloride
Acrolein

Allyl chloride
Acrylonitrile
Ethylene diamine
Allyl alcohol
m-Cresol

Toluene

Ethyl acetate

247 e
Formaldehyde Sodium cyanide
Mehtyl hydrazine Ethylenimine
Formic acid Toluene-2,4-diisocyanate(TDI)
Methanol Carbon monoxide, gas
Benzene Acryloyl chloride

Zinc phosphide

Methyl ethyl ketone peroxide
Isophorone diisocyanate
Sodium

Hydrochloric acid
(Hydrogen Chloride)
Hydrogen fluoride, gas
Ammonia

Sulfuric acid

Nitric acid

Phosphorus trichloride
Fluorine

Chlorine

Hydrogen sulfide
Arsine

Chlorosulfonic acid
Phosphine

Phosphorus oxychloride
Chlorine dioxide
Diborane

Phenol. liquid
Butylamine
Triethylamine

< 3> FYIHATAQ013), FARIA, p33.
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3.3 &}5tE| Yol AHSE A4S EE EA4F A%
331 H 2ol A8E 543518 2 &4

1) SR gAY 54

gl s AgAE Al gejoltt. ATAEAE DASA WS A YA T
o ojelzZe P AGHL7) AAE FHE 43} AFAE D& AT AF 37
£ WA BAS 23 At mekd BE wE SAAE olgdtel 219H
Aol TRl B,

ol ofF s A AGASE A, oﬂoﬁﬂ
21802 24 o] F NJ2E Fee 79
o] A% oA @ Z7] gejrk A Ak

I‘}O o}ﬂ
ye,
N
k)
Fo
[-'O
il
2
o
ol
I
g

o
o

GAZ THH AEAE AAH WL A GrigE Fue] L& SHRe
% A8 AAMFon ZuaA dr. gw, A 202 o|8F 3

&57l el HEEAe] wEEE Aol Yol B2 FEd 24" FlsAo]
Ao] EAoltkm) 813t 284 F AedlA A A WalEs A

=4 77T), Cyanogen chloride(FF=% 13.8°C), Hydrogen cyanide(#+%

b

H
i)
lo
ol
—o
2
rr
1ot
g2

HE
rlo

2) A&A4

setatgal Fude AANLEAA FAAAY v 2 ASRE 23484 VX
U FEAEAQ] HaelEE m$ e A97kA] gofsit) aadel v 3EE
UFE AEH, $F TE 7|e 34 W SoAA9 A&Ao] = A& ol ZgA)
7 AR EAE JE 7S sttt FAMH R E UARES VEoE X &4

77) =@ 37 7891 (2013), HAARILA, p.33.

78) Ibid. p.33.

79) 318t Z-gAlo] AAFEE o] &3 RA HEEe =5 AehE =Y Ade] sgdEh
80) =374 73t (2013), MA KA p34. AREFZE
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AR &8s T3S

she} 2hgA o AL Ed AATE 2L Sl =eE, eb Al ZIdskARL
FHE &, vig, =xd g9 4d Tl o AH4S EA vehd & Aok
5, B2 7123 43 vige] e Afole e AgAt S EE ols TY a4
o] Al HaL, ol= <l A& WolA|Al "t widol| E<f S3 2ol A &
He Zha Qe 3ol Exd Ffole ASHS ST 2 Aotk st A-gA 9
A&EA =4 VX — Tabun — A 2H8-A] — Lewisite — Sarin — Hydrogen?]

F Bol 474 2 FAREA F7] FYAGlE F2 ool £5 % Aol ud

o wEEe] WA Q@A 206 3} 29| AFS RN Fo B4 F

e & N7o] Ahslolok etk AFAGAE =, 5 U

Aoz FEAANAT 95 F4e A gtk
sz

e UEA AT Ay sekd s

3.32 HZol| A8 54318 E2 43

<E 16>& stEP] ASHAN SHS BAEA Addrt F 1282 4 Bl
AER ZoE g

81) Ibid. p.34.
82) = @& 33F91(2013), AAHILA pp34-35. FHzx.
83) Ibid, pp.36-41. M F-Z=.
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<¥ 16> 3}5te| o] ALRH 3}stE2

a8 A3 EEEe R
Acid 12 Pesticide 1
Arsenic 1 Poisongas 1
Cyanide 1 Sodiumhydroxide 1
Hydrogencyanide 1 unknownchemical 3
Unknown 11

<E 17> A7 Akl o] get=ds o] &3 e AL Adsto 3535
%

Aol ol gAI7I9 %7t 9 BEHEA ] FFHE UERA Aolth
<E 17> QAW EH o= Ago] YiFE H5A4seEA
A A7) shebtaA 3 Ao
1000 BC A 2224+ Arsenic smoke T
600 BC =2 Tgo)
1914 A2 Z-EA): ooy D IR 2 A0 E Y=
1915 A 27hs e
EZ-8A] : ofEAlo| E(DM), Y| dEZ 20}2 2 (DA
1919 TEAEA : oFFALC|E(DM), H¥ F=241(DA) P
A GAAHHD)
#7284 : Bromo methyl ethyl ketone,
1923~1926 B2
2223 3PS
AAZgA - ATt T2A(CG)
HAFAEA| : SRR B3l
19351940 - s oE) 970}
TEAEA : tHdIZZo}24(DA)
53284 : AZHD), 320 &3] 4(PD)
H228A4 . FEEZOA EH =CN)
TEAEA : tHdIZZo24(DA)
1937~1945 | EH2H-gA) : A dEFrE2(AQ) O
FEAGA : FolAOIE(L), ZHHD)
Y24 © E2A(CQ)
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AR A7 SFeHA-Al £ g
HFAEA . SEZOMEH=(CN)

1963~1967 | FE&-8A] : AAHHD) S il
ZA2ZEA - L2A(CG)

1965~1975 | & F2-&-A) : 2-chlorobenzalmalononitrile(CS) H| Evt
HF4-8A : 2-chlorobenzalmalononitrile(CS)

1983~1988 | &84 : AAHHD) ojgt/olgt=
2A732H-EA - AFA(GB), BHEGA)

1994~19% | A732-8A « AFRN(GB) dE

2H0% ol §H SRS YT HOE 24F B4 AEUS)

ChESA ALEEIRT, HAS BHOE S SSAgAsl Tl Aol 9

4 FAo] melFe Az

ofch, whebd GARAQ) Apdlel Z1Qiske] HETel o3l oHgE i BB Ao
&

(i,
o
—_N‘—'a
)
1
e
[..::“
AU
1o
(e
fo
o,
L)
i
N,
[
Ho
e

2,
2,
r o)
ok
r (o]
1>
1o
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34 =23 AR EHE 137 34 ¥

<E 18>2 HEHTe] FAo] YHFEAL
A 5 UERL Zlolth A3 k343,
o] o3 o] oA 1

/=E(163) T g

<E 18> Y3t=d S o &

ol g3 HHE 7Y

qoizE

0] o o
ME= 2 T M

& e o

9 ~xgo

Q) Z= th_.

Number of Events Number of Events Total Number of
Delivery Method Used With Chemical | Used With Biological
Events Used
Substances Substances
Casual /Personal / Direct 3 1 a4
Contact
Aerosol/Spray 21 7 28
Food/Drink 13 3 16
Unknown 12 1 13
Consumer l?roduct 10 1 1
Tampering
Explosive Device 6 0 6
Water Supply g 1 6
Jug/Jar/Canister 1 3 4
Mail/Letter/Package 4 0 4
Reaction Device 3 0 3
Injection/ Projectile 1 0 1
<AE> Y3 759 (2013), AAEIA, p.188.

s HE T o3 P d = U= HY 343 e i 538 2t =
Yol whe} ARHIATA HE Felo] ohd Zlolth R B4L ol gs] 9
a #d3 drlz A-gdow WEsAY, setd W 22 = S4S ol&
3 ZAE B} ol Thpd Wol o) o] Fol Blolth

3, Heg2ES o3 APE FA4sstEdS ol &% Hel IHE FA45SE
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B
s

Aa4& A9

ki3

Joll <]

ik

H
~L

7kt

=

2 (thickner) <

A
._OL

7NZ17] SR

S =
= O

3

A, AT A%

27}

=
=

AR Al

Weoly dojgtEE WS 7IAY

5 A7)

i)

=

o

=0

dl

ol =
ol %

1747

T
=

n| 7]

ﬁo

Ho

—_
o

—_—

X

I
&y

ajo

el
Plo

O
Plo
s
jang
)
~
o
H
<

M

7N A e

=4 371

o serets @7 2w, @, o

= o HA

A9 2-3m Aol A EE

-
it

o2ES HAANA A

A713L B

A =] ©186)

o 2 27z APAA Ax" gl

|

fol Fo] A w) Ujiol U SshEdo] AV HuA SAZIA H

S

g2

Zhell wet Alzwe] E2hd

T
T

5

o mebd of| et olg

A
A

3

dol 9]

T
T

3

= FE FA0 oA

o] ke 79l

(2013), MA BRI, p.187.

2]

84) = {4 73t

85) Ibid. p.186.

86) Ibid, p.187.
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A7} Z0Ey] wEo Egk Azl ofwd Aol ALHE sjol meh F 912
& g,

weld shetgd e olgd Fetue B

4 P FL AW 5L ues

p

& N7 dEel e Be oA

b
p‘h
3
o

NN T BF 7tAE e FHE o §IAY, Axdo] A, BEY) 53} o] 3
A EI7E M ERAL X ol NS AFs A Bek Th, o]sh o] MIEEH<)

=3
P FEY 2ol BAS 2w o)FolAtke HolA 2M A& PUST 3

ol 2o] HY2ESE AT wE HEH BRI)E AT £ARY, 4R, 7]
B Q7 WA v Bolok Wgo Wojd Fo| AEAE HYPOZ BN

o]
A AT PG T 5 Uk

<iIE 19>< HgAdo] 3stEds
E(TATP)ol o3 Ze Eﬂam A%, 99 FHoN YHow
500ml olg3sted TNT7F 2t Sl 91Ee) oF 70-80% A= Z&
Zg Az7}t 7Psee e gtk

.
it
iv
o
59
PO

o AR
t A
}e AT

87) =87 3891 (2013), AAHALA,p.187.
88) Ibid. p.188.
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<E 19> 3}5=4 o] &3 FeH 2 At

UA] i B2 3(EAH) 3l =
1986.09 Sk 733t =gy, TNT 59 AR 319 Hob
1987.11 &= KAL7] Zehe8], C4, PLX 27 115% AQYA
2001.12 g EEFY AZEE TATP HHWH AA, 45, F8) £
2002.09 H= 74 2t vle)7] =g 3,00049™ 173
2002.12 U= Ao} g Z e 20047 AR}
2003.03 294 grte 3% Z et 219 A, 150

2003.11 |E17] 9= A HSBC o3| Zehd|z], A4y

2004.03 23¢l rlEgE a2 FREE, AAYEE | 1907 A, 1,80009 3
2004.09 | IEUAo}, EF thARH Zg g
2005.09 Sl W2 ZeH P, TATP | 569998 A, 700999 H74

<A5> Y37 78 (2013), FARIA], p.190.

20059 9T Aol BT TATP ZLES o83 AS AR, Hgre

b AFAA A HERD, Fulsy] A% S5rRE Fus5raE F URE S
F742 o iAo BAS EFAA HEMSS WANA Troldrtol 9] o 70%e
gshs e wIse AT AT

= =

B7] ojzgtEy} 2¥Ql miEdlE, QEUA oL 5 tiAbd Bl ] X[HoM T4
I HE AVEY, Y& HlE Az 4SS Fofl ANPOE Alxsh=d 22
7

2 S AYRFS olgIAdth ANYRFS Sl AHE TFSHA HE B
1 Xe)

9e it Zgo| HA%, 1 AAReRE FAHAL gonw WEe] s|Eop] &
ot M olgatel Fek Heel 4 ol §e] hsdtths B4 2w

FORTE 97 A9 FWAAS 209 s A FEHE o) o) §8
Bdo] AZoIA 453 Tuv} 418 A3BAL ol gk Holth TATPE A%

89) 2004'd E3F &H A TAAT AdAE AidRES A a5 dertd fF2At
7143 FEEA HAaL, o= Q& Ad Hdo] wAETh
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Shedl Bad Fusrach ANATHE o] Fow AFA HA TuT &
glo] Eekeelo] A% o] gHth

<FE 20> o|F AbHAA yehd el EieS TNT 100% 7152 Jehd
Zo|th,

Hdo A BAPYE it rELE TP AHAIZERe] Z3-9-oll= TNTOl Hls)
70-80% Edte= FEs zta low, gty KALZ| Fdo] AREHSIIW PLX+
70%° 23l 9SS HAF ok FAYRFS o]&d Zrkel ZSol= TNTO
H3] oF 40% A=O] YES 2t Y5S ¢ F Uth ol TNT 50017 A2
74 ¥ 100mel el F3E LA TE A FABH A4S EE 500198-S o8
& ZTuke WA 70-80m7HA] FHE WA TE Ao 7 FAo] 715slTh)

<¥ 20> 35&E4ds o] &3 Fid
TNT 100% 71&

=54 Ay Ze PLX TATP

Z ke 40% 70% 70-80%

<AE> BAH02011), "AardinlEd F7F AREE, wlseEd AAEUE, AT

A9 dzivel o TAE Hels U9 dFol Af2e Helses) He
tgEvtel st @AolA BHEEAL Tulste] o] FekoR AzFTHe Aol
% A B1% ATE FLEE AT SLE FUA VE LUPAIA A

1

71 4 glomz Aol FEHE HSBAL o4 ¢ vz 1 Heje] Wy
3 #8 Fol wE Aol Ehta Ytk 53, AL o] 8F ¢ He 7

o

ol eyt £EG Aol AV} golstths A /1R EWE Dl 9)4o]
golstths A, ek Az P AR TYo| olsn, Az} s HeesE

7} Z@ g gastn =37 folsiths S4o) itk

b Heduel o8 BT 5 Yt HBAL o] 8F Zekdy YAE 91

90) ERQ011), AARLA Fz; FulelAE 20059 4 APEC HASEE thulske] TATP
26719 ol g7 AAEGE Azxste] Tk AP AT A3, Ha) vl fAEA e
sk
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TRER o8 & Yt BA 9T AAH Bt a7

<® 21> HEPHel €% F4 PR oige A4 1EE el Aoz O
24T gold @ UFY R LAY @ Fre) BAY @ 22 934 © mR F
B ol s1%0] B¢ HejFm ok

<¥E 21> HHIAT o3 34 o

A= O350l A | TAA AR QA 71Et
1990 193 18 39 41 89
1991 337 29 34 112 139
1992 249 5 11 71 146
1992 280 15 20 42 109
1994 130 5 27 24 126
1995 338 4 20 2 126
1996 235 6 12 24 90
1997 327 4 11 30 80
1998 282 4 10 35 67
1999 278 17 27 59 96
2000 383 13 17 29 114
2001 408 4 13 18 101
2002 111 1 17 14 75
2003 93 2 13 15 84
& A 3,644 127 271 516 1,442

<Az> ZYBA AL (2013), AARIA, p188.

o,

ol BAsHY, HE Dol 4 FxEo| thd HZol &olstolof shH, tiEF <
Felgte HE 54 2AS HdiMe iR o] RolAy, ol&ste A
B AFE gEo] ofe A, @ 13

o Hlo
= - =
UEF FHol| 77 o] Be 4o Sle

>

32

I

2, Akl SEFE olgo] s 4

=]

spstgle] A4, AL ‘;-1 %

S 9 45 A Sol HEEel 8 ¥4 ol Hokw & 4 gtk
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35 338 & % T2 An A
351 %9 SEA & E FL Al
1) 1986 2$]~ Hpdl A}a

7 AnAL% 2

198613 11€ 1Y 292 vpdl 2 Ho) = A=A 31sHEd B oA 3hA)
7F BAET) o] SAE slE @ ookE AXRE L] B Fold A, A,
£, d8 5 F 0459 EZo] 1y, 37 Toll f= E A el A& AW

ot A AskE Fol oF 13~30F A=rt SR FASAT

. Apael] gk oi-s

& Ae dAFTHIA DA A7 S-S g8k Ak 1989 39 229
3l HrlE =74 olE e tAlsks v xof] AAH= AVI7F HAth

7 AnAL% 2

2010 74 169 A9 6414, T TR ORI AFEF YS9 olA 2

1 b
el goluzol A4 0TEF F2Ho] $HTS B o$AY F AUr|Ae =

W ATTL BAST 6 AAHe] PR Aol AR o] AT FA 6
A ANTASAA 15o] ARSI ALFE 600%0] IFTNT SheArh 1547kl
o

—L
|
Aapad e Bol WA o] Az FEd 7152 ATy

dgo] A H A=A

L ARaLe) AAH

5 Ax

rr

T HAEA AF0] hE AAZ Selvetl = AAsHEE} A,

91) =Y 37 73td(2013), MAIRILA. pdd. F=.
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Azt b FIEAHEERAIW) Y] Tl YA tiste] oln 3P ey
Q o2 Uf Ty APl =woF Uit FL= o]0 Jhe
Ao

A3 227} FHAA ot f27F dAE olojx A
3) 2015 T "WZF ZTLALL
8

20153 8¢9 12¢ F= €l Fukalael Fsle] T2 ARE 20161d 2€ 5% F
T AILBRIAE F3l 1667 A, 8
ok 27 428ule] A FlE 9 73 533709 Aol T 5 119 2 (3 oF 1% 3
1709 ) 9] AR AA A3 7y LAY STl #3359 T}.93)

T AR AFA Tsjet ofuet sieEd o T A WE
UEF 5°] 952 25U, o2 Qg 43 EF 59 %Véi%' T 2e 1t

. Ahze) AR
5 Aue fedeel gHAE Be ANES BAFE Add sgEtn ¥ &
Qle. Aol A WAG Alxe] GHA FAT, Fhol o, 4, Tt S} g )
FEAS AFshs U AGelA HeY B ol9h FAR WAE At BT 73%

o) Adel 21 e B4, & FAANM AFH ATYF ¥ AT AR H2
2o AN A S5t 28 BAES Qo Ao UE ZUsE AHE
& Zlo)] wzoluk

1A 1AA 9P AT, 2010.7.20.3 =
o) ZuAly HER DA CARBEE 1238 Ao, 2016.2.05. F=
94) AFF2, X AL HFEIA AGAF 1738123199 &4, 2016.2.05. F=
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1) 1991 &4 HEA

1991d 3€14¥ v

HS o2 F22y =S vy
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o &FA= o]go] HA
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e

B8R

5443}
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AR
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| SdUolAM TR
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ks

84-=21T

ol
ajo
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X
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1719 1<

o] go]

tho] Z(dike)97) = A= A

§-l_

atA17] %]

A

Al = AT

[

o] &4

—

Z TDI(Toluene diisocyanate)

2) 19943 &

vgo] 5

Al O
] —

S

Gl

1

el

o] s}slg-Aoll A TDI #|x<+

A2 FE27} HE

1994

A7 A

T
T

of ol2 WAT 3

ok
)

7k2=9 Fg Hl&o] B

|= §2AA7, 277129, 20074 3=

b3

701-

g

97) Ha o
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o]|Z Q3 HjTo] HAFH T, §=A 7tV EE FESHA HUTEN)
T AR O] 5A47F2oF BAEG o, Al #ES bz 7 o] FoAA]
ool AHFTHORE FE7t2vt SMbE oL, o]& <l 3% o] Abgstal 398 o] F=H U
T AE oA A B HlE Abae)k o] At b oA A9 fEE2d o
HE o2 Qe A Zlown FEEd thdk AAZQ nso] o] Fo

< HoF= Aol sigEnia sl

ok
[o]
1>

4

2

o
)
il

3) 1991'd #4t TDA(Toluene Diamine) A3l

19913 99 FAke] Fokalsl FAolA TDI AlE2] 53+ U8 gt TDAS A
Zate AAAA B FaTteet GEAYE SR ANA AAT(Tar + TDA)E
Fate] AEste FAAA 22 HKog QlE FEE FF He At #AES
th99) F88ae= TDA AMkE Slal 749 33 #YS 2Hsty, WEHe #HA7txE
AAsHE A N A B3 o] X a7l A TDAS Tard] E40] 4, F
S719F 3 tl7] Fo2 HEE QI A9 tlgt o] BT

=

Elo(t

54

32

TDAZ} A wX& @& I SFAZAN tigt 7)sA38, & A=, oA
+ TE W8 39 34S FHEt, 5 Al 94 fElEAd did A5 et
brefa] Aol o3 HA ASEZN AALR] B FHol BAFS HAFE A
A2 gA Aed 19949 A sAARZL TDI FEAst g4 -2vete] 343
B A100) A% =918 AZI7E A

S
rlot
o
2
Y
M
&
2
bt
el
2
)

#HE A7, FIAAAAY AT, 1998, pp.1-112. 41 F

5, ‘o] SAAL AR 1B, FueFATY, U3t wEEH, 2013, pp.33-41

S o ol o
o
X
T
e
"O
o]
S
=
Y
™
o
b
of
ol
=
)

B A (Process Safety Management):
o7 1 g H@HO] = #3-A94A0E BA% AgAS AFE AXEA
ol A %78%7&%}%, ADH7HA, AL HAAE, BFEAA
ME 31“40}04 /\}7‘ A Aol Felsh= l |t TE]
149 s 7 FAFH =3, A S 2

o
E
o e
2 rin l_.f:
=]
o (SR
r_u
N rlr

N Coff Toy o x 0 mym
Jo

4

o

o

e
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fllo o&
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353 SU9] AFsEd ke LA A

1) 2010d AP E AH oY ¥ Charlotte Maersks A}l

20108 7€ 7¢ ZEolAotE E3st enks 3 I3 Fold M/V Charlotte
Maersk&ol| 4] Mg Fio] HAlE 9 EMEKP; Methyl Ethyl Ketone Peroxide)©]
AAE AeolH oA A7 TS, & Abz A% dRAtae glvley, &49
o] 75005 ol FoR FtEATHIN TaE] HdER AT FEL WASHA w3k

U, S A9 A oF A7 o1 BAE Agksok gl

MEKP &4d2 dikshea 81 it A 4hslsiAl =,
ol

=
=
=59 45 AT 939 42 23 g Bl

3) 2016'd 3}3tA|E-HH M/T NO.3 Heung-A Pioneer$ Al

2016\ 4 18 T olAo} ZefolA Euet Fobsle &% TF AF SeHAF

SHA A3 Fob Fo]2YF( M/T NO.3 Heung-A Pioneer) 7} Z& o] Ao} #idolA]

101) Danish Maritime Authority, "Marine Accident Report; Charotte Maersk Fire 7 July 2010",
2012, pp.1-28.

102) S. H. WU-C. H. SU-C. M. SHU, “Thermal Accident Investigation of Methyl Ethyl Ketone
Peroxide by Calorimetric Techinique", Int. J. Chem. Sci.: 6(2), 2008, pp.487-496.
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taRRUERS B F ALER 2P F Auga Fed A0S e ol
A o] wAEkYon] of AmE vlgkl YU 5

galom A9 190] Amsiech

4) 71e} 1P E A EdAla AHEE

olF Alal oY= AFEH Wk Ik Ay = 19173 vt @ejE s g
A TNT Z33 &7 3,000% AFY, 8- 1edA s BAS A F9 6,000 )7}
I =, 198713 2FRleM YEF, oldd T9 seEd 1265S 45351 Aol
£330 sA- 22 15000 FHo] tjulsty, A 23o] A, 371Y 53k S
I JAZA Y] 7o BYEPE sljoF ik

20024 11€¥ 11¥0= A7EE S35t FN=R=E dsstd Aeojyde] HdstE

ol EEg Ao Aejoluirt FwshEA A9 19 AR, 19 4%} G dut] B

20064 39 2190l AE AHIUE e AvoUMe] ohg 22 e F
AejolUol A Zast Y7 S WSk, $4 o] goli) ks Auvt o)

AT
UM = 19939 S tiakatoA] Z2Ejo] Ay ArToA 830052 YZEL/}
FEEHHA F9 157H0] FES TN E A= At A, 20139 12€99= A}
52 HNS 938 ES AAsta &3 Fold uvlgleldulo| A 57} FAal obujrto
A AN Fold AEat SHbAIte] =2 Qs AAo FAvF dAsly, T A=

HEZF A&, e seEs A JF AAVE fdg oz JIEH7|7HA] oF

103) UF17] ‘Al 380} gfojojyols ZHFALIY 2016.4.25. U4
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oA E 8BS Aol IMDG Code® Z4HOR W52 5400 B =
AFHE Avngty, AdHd s A3Ede 54 FTuHes wsad
F8 ARG APEVL SusHe AN AILANES Avngih the, # AH%]
S sgEge AHA wAE glou, HBAL o 8% HHYA TAHL

ol thepel 912 BA-B4F L3k AT 5 e AT Vet

l

X

b, ALE BT FAol Vst A Tuv FEY
TS0l TFAY BAS BT 5 UL Zolk olsh 2 A T
EERR IR OCED ‘ﬂo”?.]ﬂoﬂ o)s) By ECh Bste|e 2 2
SEd Ak ofd Q1sid el o3 Aol diFme] ARl s B

Aot

g wo] HY =2 245 ffs) HHol 493 sjetade FrRba, A A
< 3 TAA Ayl mE HE @7t AgE Aow Aqids) = ¢ o o
kA HZE WAsH] HsiAe Pl o8 7He’t &ddl tiak AAAR] #er &
g3, 53], AstEd S eFce At AAE AFEol FAHS Zu Sl=

=4 A 3 AP wleto] Fasitt

n:E

O

ol HE Tl AUE LWAL ol& Ee PRsl] J@EHo] 2w Ik HAR
L EWAL o g3l U HEE A1 5 e FEol Brha wo] HEoet

BA7} olef Zo] FAs= ol MEste] Ay & Hiel o] oHigtel] AHr Fo
d USS Coles. 9t M/T Limburgsol tigh Hejel o] AAF oz Mute] TES A
Aste] At AAE Fr18ksk= Aol 7hedhr] wWEolth &, Addke] Zku Sle vt
22 AL AR AAE 713 A7) S-S

AR, At AAE Frisfste] @l exzsmol AA Ee 7|EF Addbe] tigk 340

7Fsst,
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=4, AdE A E HEZ A A 2FRES o &sty dAZANA Fal Tl HE
J

A
el el EE ejek FHo] Fa FAAR) ta g4 olai.

AR, At A E F2 5 e G2 A9Hoz )
P 5 o 58, F& Fusael Aol HPHe] Aoz AEA
=

Hhe AASE H I ARtol 2891, oz s W AMgo] EF

[0} _4

A, ke o]&sta] Bl 2ESe] e I7he] s o]&ste] o]F H ol&

283 " Aw AE S0l 7Heshr] el

ok

BT AUHTL A AU A8 AHPe Aede SFEHTdD T 5 9

ow ALshA ol E WAS] H7E etel i) AvEr|= v
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A 48 AJIES AT A e BA g

41 TEF 4 AYE T AYEH BA

Heizivol o% SUBAe ol g7 o uE z3h)E
2 PAR QAL Helol olgE F b HAEAL AAHCE Belshs Aol
Z2o@ A & 5 Aok =9, ARBAe OF 24 54L B

24 A%, BB 8 GF B AT F e AFAAES Al AAT 5 9
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olstol i IEBAL o83 Elejol thealr] 1T Wetow PR el

S AASHAT

411 HHADGY] AFER §S5HAF s

o

£
v}
N,
i
o
ot
%
il
mg
o
o
o
ok
I
!
o,
vy
mlm
)
o
ofr
ol
N
Ao
:?L_"
>,
rlr
4
i,
o,
il
P
&
poes
rlr

AL SO HSde] B8 AXSAY, SU F AN dA, LU 9

A% 8 BRI FH B EE

H &g 93 g Wby #Hs)

g
st FEg FAHOE acksel 4

@ E4 BY7} a79n,
A, TS 58 e AYHoR 45 B ol o] gHE 24

2 ASeA 9o gy @2 fEI0l O A4S Bt aTan

AR, gATEe B e PBAL eutely] A U AAE LAY,

=
HY F2 AYEAL BASE PH S0l 08Tk mekd 45E A
4

- 69 -

Collection @ kmou



rir

YA, A EE BEAMY BE B EE TEo] Py Hegsest el 3
Tae] Q9lHow Tk mE $EL AJE A9E AL B AR BB A8 A4
of T #elv} 9As) LTE webA el o8 ol gd 4 Yk AHBA

WE BoA 54 Aol BEsA FoEM AAA HY $AT 5T Qo=
foren,

B, 92 AR} 2k ol 9 sletEAy B WAAE AV, He2a
AT} olg BAo) weh 137) WE, BE 70 FANA Bel F AHoln], <1¥
S8 AR HEAEel 9% HY sEA #d BA" WEY KSR
APl 0% BelAAE =4shale] Yepd ZolThioy

AR AGA

*

¢

o [ = —f

R EA ARt

r{m

e

et
Nl

Ay Q]
o N

2 ot

2of
>MNge

*®

—
Pl ol

S4ws=d

<1d & =4 gst=2 #e AA
<AE> Y37 48 (2013), AARIA, p.74.

<E 2> AFATE B e A%E e Ao APRAY 4F
2, HE 5o ASHYE BAE F B APS 2 Yk B /52

104) = 9874 73+ (2013), AAIRILA,pp.74-76. 4 732, 2006 2€ 11¥ AAH FaistetEZ
AP NAFH] HE A78495E ARHIL, F 63/ 2T F3F, FstEdo KA
Akt el |7E, e B AN B3 o7 FAF Uth
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2 F3 Aol SlgHY bsHe AT S e AR B8Y & UL
Z 2t
<E 22> FIs|dAe] e seted 9%
9 =4dH 49 =4 e =4

it SAEsel dd g3

Sulfuric acid phosphorus oxychloride Allyl alcohol

EE RS RS EEEEEDRE
Hydrogen sulfide Chlorine Acrylyl chloride
FdHEstel= s We oM EAE ol
Formaldehyde Methyl chloride Ethyl acetate

=4k 3t vid ok 2Rl

Formic acid Vinyl chloride Acrolein

FFRE3} i A3 W o}zl

Hydrogen fluoride Benzyl chloride Arsine

=Fed a4 ZEeol= st <l

Fluorine Allyl chloride phosphorus  trichloride
227 Lo} Aelerat S
Phosgene Ammonia Hydrogen cyanide
z2¥ ool Rl 28} ol

Phosphine Ethylenimine Ethylene oxide
EF24-tooto] aAohd|o|E | ofdito]ol] Akl =2
Toluene-2,4-diisocyanate (TDI) Ethylenediamine Propylene oxide

=74 olFd R o] EY e od AE kst
Toluene Acrylonitrile Methyl ethyl ketone peroxide
Egtolodotl EER HE el A=
Triethylamine Acrylic acid Methyl ethyl ketone
Egjoludoll kst g A

Trimethylamine Carbon monoxide Benzene

SERE W sfol=eta JEF

Zinc phosphide Methyl hydrazine Sodium

o|3teta e e AE St

Carbon disulfide Methyl vinyl ketone n-Butylamine

g ofadgolE mel-Z8E RES

Methyl acrylate m-Cresol Methylamine

mee Thol B #|<l

Methanol Diborane
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ARE vhAo R Atgol B wiAg A BHe AAGoR oM Hd
18 F 9t /18E AU o] Fastth

webd AESAo] I AL A, 45, B, FEY, ASA A4S WA &
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Helzigel o)a slgede] A e A% @ RaAde g 34 #
A9 §2 = B, a5 YA AL Aol TF 58 Belst 87
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2 2k WS FAN BAHoE el v 2o ARANE
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£ deste Ay nlkel 2ol sdelM el HE BAE A% SUAG o] 2L 3
© 'sAAN e EAMT e dolTe BT TALE ol &7 sdH
of gk A4 #Alo] 1z, dutolgtes FHe o83 Hert dAdEe 4ol
A HEA RS "@Ythe a1 RES 4Rt HE #d dE 3aet dxE
o 3ty mepi AAA SAENS & 5 e dFe 2 Qe T Y

ol¢l Azt o= AlElE AWEY, W= 911 HE olF ZEQHFS} d&

Heby, IutEeH, 911 HePA A oYW E & AAst] A= FEA It H)

£ dHA o= Adety] 9 ek dAEs ATk B3 Amo®

ol thdk AR AA = (Container Security Initiative: CSI)A| =2 R+

W2 B.QEA| = (Customs-Trade Partnership Against Terrorism: C-TPAT) &<
st H=zos Hek FeE shal Stk

=

bt met o
e 1 Q2

FHAFS TABNAZ]1 TS ISPS Code W& & AILARG7ZEA] o 7318 3 H &
TR BOHTFAS A (2006, 7)8ke] Bohe AElslal lr)105)

9, Seluere) A g GuAdY] B HOHE AWHH, 1SPS Coded
dato] FAGN FASE Aol 2fdl HeldRsh BAS FLAYLeh A
MPRO S AR ek, AR Hok WAk NSk $) ARERE HOHIAE BES

sto] Al MMBZME e Afol B3 FATSH FAY + A=F hu Yk

T3, 5 W ARZAAE FUALS] HHAE RAYR FHL AT BAYYR A
B BN AT HHIAE B GUHIAM HFHUANE WiFe} 2
=R AN oW, R BHR WEe ol REUd w e
o3t BF, Ak 2fA SOV FLHER s Utk

105) o] & vl F Q-3 4-8(2012), HA=E, p.50.

- 74 -

Collection @ kmou



422 AL 74T SUAEYY g &

Archil LauroZ(1985) AHA106)E A71Z 19881 d 3€ 10¢ ZrjolA AHed SUA §
°f07) 2 911 HE 7} TS & gEFH o7 MAFHULE NA o]+ 9.11 HElo o]&
H Foto] 3 7|7] W&o, ojo wet AulT o FHo R o|gE F u=
A3 "ol o AT SAke xpdEtr] Y3 B2 o g unjo] Fraldd
20053 10€¥ 14¢ 9 w3 oA A= NAE AT
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