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ABSTRACT

Objectives: The purpose of this study is the work environment management method through risk assessment and
investigation of the work place that deals with Ammonium nitrate, based on information in and outside the country.

Methods: This study suggests method of work environment management through risk assessment and investigation of the
work place that deals with Ammonium nitrate, and finds out cases of Ammonium nitrate causing hazard, danger and health

risk, based on literature investigation.

Results: Rats exposed repeatedly to LDso 2,217 mg/kg(rat), LCso 88.8 mg/L(rat, skin) which cause high level of skin
irritation, reported 1 mg/m3 of NOAEL, while LOAEL was less than 100 mg/kg for the rats orally administered with the
LDso 2,217 mg/kg(rat), LCso 88.8 mg/L(rat, skin), for 13 weeks. Domestically 31,640 ton/y of ammonium nitrate has been
used in 22 workplace and the result of workplace assessment was 0.0171-0.9983 mg/m3. ADD was 8.77-59.63 ng/kg-day
according to the exposure scenario. In other words the result of the risk assessment goes beyond the ‘standard 1°.
Conclusions: Ammonium nitrate creates a high level of irritation and toxicity when coming in breathe it or contact with
skin, and is classified as category3 of GHS and specific target organ toxicant (irritating respiratory system). Exposure level
at work places needs to be maintained under 1 mg/m3, to prevent workers from being damaged.

Key words : Ammonium nitrate, Hazards, Risk assessment, Toxicity, NOAEL.
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Table 1. Working environment measurement value of ammonium nitrate (Company B case).

Sample No.  Measurement area ST NN STREE PRI e (D) volame () (g
1 Insert area 1 0.027 180 2.02 364.347 0.364 0.073
2 Insert area 1 0.02 180 2.01 361.809 0.362 0.055
3 Reactor rear 0.0067 180 2.037 366.66 0.367 0.018
4 Reactor rear 0.027 180 2.078 374.103 0.374 0.071
5 Packing area 0.01 180 2.03 365.409 0.365 0.027
6 Packing area 0.04 180 2.117 381.042 0.381 0.105

Table 2. Working environment measurement value of ammonium nitrate (Company E case).

Sample No.  Measurement area > Nt SRS PRI olme (D) volame () (mg)
1 Insert area 1 0.0267 189 2.0441 386.33 0.3863 0.0690
2 Insert area 1 0.0167 189 2.0323 384.10 0.3841 0.0434
3 Reactor rear 0.0067 189 2.0571 388.78 0.3888 0.0171
4 Reactor rear 0.0030 189 2.0105 379.98 0.380 0.0790
5 Packing area 0.4400 220 2.0034 440.74 0.4407 0.9983
6 Packing area 0.0833 220 2.0183 444.03 0.4440 0.1877
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Ammonium nitrate2] 3143 2434 T 239

loner, 1988).

2) £%-utg W}

2 ANt RS vty BPo|ng ket
F7IHS B2 BEE o)L 4327 vE 59 =4
A¥ A7 NOAEL(HEC)S | mgm’e2 Algom
ol B A5 BEAY FRURE RS, A4
F= AN Y FUE T olF 1He =AY UF 3, of
B4 AR HiF B o2 UF 10, Q17He] 7IZHA 9]
ZFo] UF 102 5, 5 3000] tt. NOAEL(HEC) 2} UF
2 Zg3to] 59 SHFERIOE 7ot ol <}
7o) 3.3x10° mg/ o] AFEE .
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A4 A (UF)— EX*OPD% A

94 7ol thsf UF 10, 5+ Fofofl &3t 5= A
Jol|E 2 UF 10, AR 77} ofd ofkA(135) A}

E'LE UF 10, NOAEL Zfo] o}d LOAEL Zfto] 7] o] UF

10, w2} 4] UF+= 10,0000] Elt}. NOAELY} UFE &

&5to] ofgfjof e A5 o] 8 AT 54T ERMD)E

-5t ofef £ o] 0.01 mg/kg/day©] Ak 5 U Th.

iﬂﬂiﬁoikﬂﬁﬁ—?ﬂ

100 mg/kg/day

RfD(mg/kg/day) = 10,000

= 0.01 mg/kg/day

35 Benchmark Dose Software(BMDS) Version
2.1(U.S. EPA, 2009)2 &-&3}o] BMDE At&% 74
- 719 RIDZEE] A7 o AH8-51E NOAELT=
g9 BE ks S5 die falldde S 5
k= A o] ¢l o™ (U.S. EPA, 1995), BMD+= ©f
L 24 A8l ol Asste 8F 2 95% 4l Fstet
Z] (statistical lower bound)& 2] 1] 5}+=1] LOAEL 100
mg/kg/daygt= 283l BMDE At=% 79 BMDL
2 10.58 mg/kg/dayo] ¢l o™, ¢17to] @ AHUF 10), ¥l
A74(UF 10), oFE/d A2 (UF 10)of digh 27 ] 7
- ot} Zro] RfDE| 7k 0.01058 mg/kg/day = At
=5 A
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240 AEY, FFQ, 9

10.58 mg/kg/day _

RfD pyyp(mg/kg/day) = 1000 0.01058 mg/kg/day
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Table 3. No. 1 exposure scenario of ammonium nitrate.

Ay
034,

A7 9 AR ZAE o] fFPon wE2A LR
Table 49} Zro] HARI W& FFAIIHE Ht 74470,
rz:l-?]—xﬂT 73 kg, TEE 1.25 m/hr, =Z7]7F 40,

ZHEE 240Y/d o2 JHAStg o, AU
ag 29| CTE ool M 2 @dzate] o B+t
1= %ZF(ADD)2 9.89 pg/kg-day, RME A} €] o] ] ADD
L 59.63 pg/kg-day O 2 AFZ& % Qi ).

A

4 ARFRE) YA H}

=2 a
of EH??_P %%—‘ﬂ%%‘ 7}01] H Eg?& Y =4
33E-03 pg/m’ S A (FH)F HdQ RID
HEet o] e EA U] 191 Table 32> FEE3HA|F:
73 kg, EEE: 1.25 m'/hr)3tH E4 ZH2 0.028 nglkg
-day©] 31, e ZA|L}E] 2 291 Table 4= 3+2Q 02 &
Z3H(A % 62 kg, THE: 1.25 m'/hn)slH HA4 ghe
0.031 pg/kg-day o]gleow, E3F FPF5E(No-
Effect Level, DNEL)%= u}2t7}2] & 0.0022 ng/m'S &
FNE ) Tl 2 gsto] &AL 2 121 Table 3
oz BEINAE: TBkg, £EE: 1.25 m/hn)sld =
A ZH2 0.93 pglkg-dayo] i, = ZE AL 2] 2 291 Table 4
9oz 22K (HF: 62 kg, EFE: 1.25 m’/
hr)st 53352 1.04 peg/kg-day © = LrERRITH

i<l

fu

NOAEL %= LOAEL(mg/m?)
B (UF) < 5485 (MF)

RfOmg/m®) =

&, RIFC= &Y 544, RID= AHAH ) 54,
UF= oA, $7h A8 717 A 3 AR $57
of et th2u, B Ao T 300, FAE

Parameter Unit CTE RME Distribution type Distribution parameters Source
. : 3 M: 105.3 .
material con. Sampling data 1 pg/m 105.3 634.8 LN SD-176.5 This study result
Weight kg 73 73 point 73 Survey result
s 3 125 - 1.0 respiration rate per
Respiration rate m’/hr 1.25 1.25 TR Likelicst: 1.25 hour
Exposure duration ear 40 47 TR 47 - 1
xposure duratl y Likeliest: 40 -
Exposur duration (2) day 240 240 point 240 -
Exposure frequency hr 7.4 8.0 ED rate: 0.13 Survey result

NM: normal distribution, LN: log-normal distribution, TR: triangle distribution, ED: Expotential Distribution, CTE(Central tendency

exposure : mean or the 50th percentile), RME(Reasonable maximum exposure :
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Table 4. No. 2 exposure scenario of ammonium nitrate.

Ammonium nitrate®] 31433 24EH ] 241

Distribution

Parameter Unit CTE RME Distribution type Source
parameters
. . 3 M: 105.3 .
material con. Sampling data 1 pg/m 105.3 634.8 LN SD-176.5 This study result
Weight kg 70 70 point 70 Survey result
L 3 1.25 - 1.0 respiration rate per
Respiration rate m’/hr 1.25 1.25 TR Likelist: 1.25 hour
. 47 - 1
Exposure duration year 40 47 TR Likeliest: 40 -
Exposur duration (2) day 240 240 point 240 -
Exposure frequency hr 8.0 8.0 TR (r;/}z:x.lg Survey result

NM: normal distribustion, LN: log-normal distribution, TR: triangle distribution, CTE(Central tendency exposure : mean or the 50th

percentile), RME(Reasonable maximum exposure : high-end)

412 10,0000 2 3} 93T

o5 E 2 l=E A L] 2o A AA|E Table 3,42
CTE 9 RME®] =9} 274 1k 83o] o
2 7 F GUHADD)E A& AT ADDS B AL}
oloo ufeh EEs B4 Lo o] HWe
Q] 3l = A 4>(hazard index : H)E A3 0w, T3
H o &k - (derived no effect level : DNEL) S &2 4=
o] Q3= A TF3H(risk characterization ratio; RCR)ES
AbEstolnh B3 SEREEE o] &3t ZHIIER £
A& ol FEEA B =R o Al e 4
slo] W7k} 25, 50, 75, 90, 95, 100%4h= A<

ok I AT =ESAUE L 1A AAEE Y
2724 Bl A flsi= AlHD H flsi= Y=
(RCR)°| 93l 15 2Hstglon, ZHIEE &
A& 3 FEEA B s = A eHDE Hat
HI®} 259} 50 percentiled| A $Jali = 7] & 1S 215}
Fomn, weba 54 gk 1.04 pgke-day o4 =& Al
AA o ek aFe vl A 7HsAd o] US= HERH ST

o o
oy

b3
N

4. 25l - HEMEFT U FHsA 2

AL -2 2o A AN AAAR ==F/0]
£ 169.6°C, &3l = (&)= 1,180 g/L (0°C) AF3Hd
o] i ZroFol Q= BHE A xA, ASA, A
2APSHE FA, WAA, 22 A9 AbskA] 9
FZUE A x ol AHEET G454 2 & LDy

[e]

2,462 mg/kg(rat), 547 9 =42 LDs 5000 mg/kg
(rayo]golr, FAHASTUEA

mg/L(4hr, rat)o| §lth. ¢ Al E&F7|= 9 T & 2}

& DAY AEA N AT A0
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B FR A FETES o7, BV =24 A
AdssSded sl 2 2 B2 2
AdEE FHae AT wol - AR FE shd A
sH=d@EA) 72 3, AS4ded £ 3 F8E
B3] =8) SEFEAZ7N(ES7IA A=) =2l
glca=lag

B Hu 32 e WHlshal a7 A
= A F AAGEEC] dAU AR HE
AEA GEE 7R 9 Ao S0l {FAIH
=5 B shal Zh7hE Stoll AlQhd Bl et vl AI A A
HlE A2 9 Ade yelehd At Heo] g B
A8 & 2HgstaL, = Ui, o HA AYged mE7E
= ey S AR e A A 23 22T

0.0171 - 0.9983 mg/m’e] WY& =A =)o, 64-
234 g AH ] A9 A, 3 EFRIZREZ,
7hee ABY F4Fo] LS}, 0.2 mg/m’, 1 me/
m’2] 20 B¢ Aol A JFH3}, T572t
w22, A A Z o] 22 o] BolH H3k= ¢l
th= A& (Kleinman 5, 1980; Stacy 5, 1983; ECB
2007y 5 EYE off A& gloy, 223
A7 o fal 4 Y wE2vE2 1
mg/m’ o] ] o] ¥a| 7} vl 2] 5k A o & whohE Qi)
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42 28Y, &, T4

Mo AR AR, A 2A), AFA, DLAEHE
A, WAA, 2A A ) 4B, 293 ;g@
PR TR AASRIEE TS Axo] A4EH

. B Ao A 93| A (hazard)o| T ARFAHE of
7% 4ol B 159 RAPEES Ekul, 94
Z(risk)F FlEAY EdsEY &3, AP
5 2o WE §3)3 ATprt WA 3+ (proba-
bility) = 7154 (likelihood). 0.2 7 2] FTH(U.S EPA,
1995). OECDo A= ¢l =& 98 = (Risk) = 53}
A (Hazard)x =2 FF(Exposure), 2F @3}, a4

W71 oW B4 B0l 95 Aol B Eof 1}

g 4 ols el e Weke A7gas 4o
G ole SES 29 Joty BHow 1 Wt
$og ZARES 934 Fol(hazard identifi-

cation), =2 7}(exposure assessment), -8-=F-9+-3-11 7}
(dose-response assessment) 2! €] 3} &= A A (risk charac-
terization) 9] = Q 4 THA 2 3} 4 ¢}

S90- S19A 24 L B 5 B QA A4
e Ashol Fekm §9 A BE71E U 5]
3 WA Y EA AR AT o],
T /\1 FETES 4o, A =&
© A(Challoner, 1988; Lewis, 2001;
ECB, 2007), GHS & 7]l &l 13/ 2= 3o
Azt ;L—zz— 30l ke o, 54 0.2 5tof 7]
FAFAEAY FRIBEZ EREACH, 2709
BN S Fol A AN 3T AR
BEAE G eR T HE2A ATE o] &3 =EA
el 2 198 st 128 B 5 H(US EPA,
1995)9] wEerd f1al/d B 7t A} )8 = 2] =(HI)
= CTE AJeoll A 3100 2 1& 2359l ZH7HE
2 EA A 95%0 SEE 8 JaFe] sk
Ao 2 eyttt EU9| 9184 71 Aol A= ¢
o= HEFHRCR)Z 948 15 2135130 LH ISR
B4 AT 65%2) HEE o) Fol WAT Ao
R ISP RIESETE R
Aol ol A a2 AZHAb] fo) Warol WAl
S o 429 A FEE JAE ASE)E |
& 712 WS W) AHEE F =5 0.0033 mg/m’olTh. &,
0.0033 mg/m’ ©|&}] wmZ4ol A AZFA] f3)
FFol W AL E UERTE EU 984 F 7kl A
ele AFIHRCRE | 7|2 r ARS o 4=
g H% X 0.011 mg/m’ o|th Z 0.011 mg/m’ 0] 3}9]
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S=, AR G454 LDs> 2,217 mgkg
(rat), S 7 7 54 LDso> 5,000 mg/kg(rat), &35
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