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Worker's exposure assessment of cyclonitein explosive compounds
and bomb manufacturing companies

JeeYeonJeong™ - JeeHyeon Lee - Eun Young Kim - Seung Hoon Lee

Coallege of Environment and Science, Yongin University

Cyclonite is a white powder and is very explosve. It can
cause saizures (a problem of the nervous system) in human and
animals when large amounts are inhaed or eaten. Research
papersfor workers exposure assssment of the cyclonite are very
afew in the world. A fidd sudy was conducted a explosive
compounds and bomb manufacturing companies to evauae
workers exposure to cyclonite. The airborne average
concentration of cyclonite in explosive compounds
manufacturing company was4.10 g/m'’ (range: ND - 59.92 g/
m'), and thet of cydonite in bomb manufacturing company was
3149 pg/m’ (range: ND - 291.41 1g/m’). Package process and
assembly process in both companies were considered the high
potentid of exposure to cyclonite. Even though dl arborne
concentrations of cyclonite were lower than occupational

19201 20104 129 149), A= 2011 39 199
AR BAACE7 % §91A SRlhehin 87 3k stojst Akl v 8l

=
WAl

TEL: 031-8020-3208, E-mail: jyjung@yongin.ackr)

exposure gandard (MOEL: 500 pg/m’), exposure to cyclonite
can dso occur through derma contact during manufacture,
handling, and clean-up of cyclonite. So control measures for
protecting skin absorption of cyclonite were needed for
preventing adverse hedlth effect by cydonite exposure.
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Exposure



5 A2 oA - 4L - ol5E

Al & Z o] E (cyclonite):= RDX(research department
explosve Tr= Hexogeno]a]_ o]E og- B 1:4‘— unz\ﬂ LHX]
ok 1A 9] A 7VEEA EAE 22212, 1] F 18220 T
OM), =57 2065 C, 7194](4.10 x 10° mmHg, 20°C o 4)
=0] Y2 2ARA FkEo] Fd 2 shekr(explosives)
A Zz ol AH-ETHNLM, 2010).

StokFgl 7h 2 BpA ol 7k 22 9589
& A7) F}EEE ol 0 7] 0 ZA] FAG| T
S A Ho] £E R 285 Y
iy

71 ol o) vl Eukd 28 71
G S R A8 £ £85I s, 1
FNE FYHOE o § /7
(explosive mixtures)2} a7 gt} o] A
Bl AR == stoki & 3helstel i (explosve compounds)et 5t
™, Al F RO Ex SRR 2 B 5 T 1A 9
A-73], 2006).

AlERYO|E A= AAA o EAISHA] = =4
2 ofe] P02 P} S Q0L F2 AFESR W
o YEgsh 3z} =k o] o)tk Wikipedia 2010). U E 2
3Pl o% IS A $REZNS 5~0TE
WZHe Aatell a4 g oA AstA wRA AT YE
23k Aol ¥4, o3, A% 5o A& AH A
FEUCIES PA st ot HlaArky Aol ot A&
EUHo|E g5 Al S (hexaming)oll A4, A
AR, 24 ZFJJ— TR WA A ol 24
AE OHAI 05 243t e NA AIZEUOIES &
sk & 4 ol o (Army 1986). ©] ol = HMX
(cyclotetramethylenetetranitro aming)ol] 2% YE =3} HH-&-2
VoA AT ES G whHlo] Lot A &
SolA Wl A Bk ol itk a sk Budavan et d,
1989).

NEEolEE 99 Ui nEokl AR A A}

$3p7] Bk eih g Mgk B0 EAN A g2 Zop
0.2 W5 AL Qd, the SuE Hrb|, ha
Al (plasticizer), 77} (desenitizer) €12 3= HEIE 224
TH AERUIES 3, H7HA 8 F5 5 AR vl
Sof wet A2AMA A, AEAM B, AEAA C, 18] 1L HBX
2 FoRE B

HAEAA A ALY Zoke A FEHo|Ed) AT T
AA WhE G780] Pl Foko g A= AlZEHO|E
o Y7 R IR E = e el uhet H XA AL A-

2,A-3 A-4 1331 ABE AlE3ks ], 2 27 18|31 A F]
ol AH-E T

HAEAM B A D] FoF2 AR O] EQLTNTY] £315
EA A7 £3el A7V & ob, AR F11A,
27, 2231 A ¥ Fol AH-ETh

AZAM C ALY Fok2 AlZR U ES 7kAA|, oY
=] ;}E JL_HLU ;dJJrJ 161—54 iokoi isl 4 :[L/\—] ng

of upg} AFXAA C-1, G2, C-3, 18] 1L CAZ L rolA ], &
Aot 8 50| 715 A, 183 ZERAE FEk Aol A
¥t}

HBX #oF2 Al 2 2O EQLTNT, &2 A &51]+, 1g]

1L A T EREE ALY, #%%J} of ARg-ETh

ARAE AEZYCIES] 557 & A%p7] w2 9

3 S WS 4 9= 7hg F 0 3 2 1 47) o] tHHollander
and Colbach 1969; Ketel and Hughes 1972; Knepshield and Stone
1972, MerriII 1968; Soneet . 1969; Woody et . 1986).

B8 7] wEel sl (Hddzto] s e P
(Kaplan et &, 1965), o] Hj 2] <] Egjvd A E Y EE}U
(rimethylengtrinitraming) S 7] 3= 380 A5 A 7k
22d Wzlo] WhAEL T Bl % §lti(Bingham et d, 2001).
n] oA A4 Felo] AFag o' f‘] SR EZ vhALL
WA &5, 4o38E, (s 55 Aol Flo] By
= s}eiu}(ACGIH, 2001).

2 A9 AN 2 4o] Fokoleh= SAY 943011*1
= ﬂ%l TEAY] mEFE e H ot Oﬂ?“:
O 7 HRH I, Tl M= A 57 Bard Ao] §l= 1
SEYOIE HFIEAY] wETws BUlste]l 1 49E

A A&k A} skt

1. A+

=Ujol| A 2006 A A FE U E FHF3 AEE ALY
Ao A FZUO|ES YR EA T ARgslo] 1ZFRE A
Zabe AFA Uil 12l o] nERRE AMsl] 11
ZES Al Zshs AFA 23, 1R A Al E R Y| EVE S
H EELAS 9ol #?MO% AHE-BHE Aol 4
710

2l 702 sho} 5|k
SRR Sestol AT AR S EEHS 97
@ 70| 2 Auslel ALk AT ol 41N A2
o|=0] o] 33 vlvld 402 Weko] WA}

APl A A <l sk



Zop o) Zu} A 2A MG AR EY 2R1A eEFE BT 57

Table 1. The analytical conditions of high pressure liquid chromatography

Parameter Conditions

Column Nova-Pak C18 Cartridge4 «m, 39x 150 mm
Mobile phase 42% aoetonitile/58% water

How rate 1 mé/min

UV detector 230nm

Retentiontime 4505

Injetion volume 100

Nova-Pak C18 Cartridge, 4 #m, 5 x 100 mm Nova-Pak C18 Cartridge, 4 #m, 3.9 x 150 mm [WAT037520)
Table 2. The amount of cyclonite produced and used in Korea
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Fig. 1. Distribution of airborne cyclonite concentration.
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Table 3. Statistic of airborne concentrations of cyclonite by 8 hour time-weight average

. AM? GM* Range

Chemcd -~ Nodsmples —m) (i) el (i)
A 19(14) 410 02 1297 ND-59.92
BY 12(9) 3149 125 3162 ND~291.41
Totd 3U23) 1547 044 2018 ND~29141

x: Company produced explosive compound, ™: Company produced bombs, ( ): No of area samples, * Arithmatic mean, " Standard deviation, ":
Geometric mean, **: Geometric standard deviation, *: Not detected (LOD: 2 pg/sample).
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Fig. 2. Distribution of airborne cyclonite mean
concentration by explosive compounds production
process.
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Fig. 3. Distribution of airborne cyclonite mean
concentration by bomb production process.
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