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Proposals for Revising the Occupational Exposure Limits for Aluminum in Korea
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ABSTRACT

Objectives: This study was intended to investigate the revision status of the occupational exposure standards for
aluminum at home and abroad; to investigate worker exposure at domestic aluminum manufacturing and handling
workplaces; to conduct social and economic evaluation for the revision of domestic aluminum exposure limits.

Methods: We investigated the current status of occupational exposure limits for aluminum at home and abroad,
and analyzed supporting data. An exposure survey was conducted targeting domestic aluminum manufacturing
and handling workplaces. Based on these, revised aluminum occupational exposure limits were proposed.

Results: The major aluminum exposure limits at home and abroad show a notable difference. The toxicity of
aluminum, which was revealed through animal experiments and epidemiological investigations. The average
concentration of aluminum in the air at 12 workplaces was 0.016 mg/m’, and the maximum was 0.0776 mg/m’. When
total dust and respiratory dust were measured side by side and simultaneously for the same process, 12.1% of
the total mass concentration of aluminum dust was respiratory dust. As a result of measuring and comparing the
size distribution of dust with an optical particle counter in real time, 48.1% of the total dust in the form of welding
fume and pyro—powder was respiratory dust. Based on the literature review and workplace survey, three proposals
for changing the aluminum exposure limit were proposed. Proposal (1): For all types, 10 mg/m’ is unified as the
exposure limit except for soluble salts and alkyls. Proposal (2): 1(R) mg/m’ as the exposure limit for all forms except
soluble salts and alkyl. Proposal (3): 1(R) mg/m’ for pyro—powder and welding fume, and 10 mg/m’ for metal dust,
aluminum oxide, and insoluble compounds as exposure standards. A pyro—powder was defined as dry aluminum
powder of 200 mesh size (74 um) or smaller (larger size classified as metal dust). Reason for setting: In the
workplace survey, the ratio of respiratory dust to total dust was analyzed to be about 1:10, so it was judged that
the domestic standard and the ACGIH standard were compatible.

Conclusions: In all scenarios according to the revision of the exposure standard, the B/C ratio was greater than
1 or only benefits existed, so it was evaluated as sufficiently reasonable as a result of the socio—economic
evaluation.

Key words: pyro—powder, aluminum alkyl, soluble salt, respirable dust
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LRHE(ADS Fa(Si) thal = Ao Eo] &
Aotz daolth. di7] FollA WAlAdo] Fstarl A7
9 Fo] Aot} Wk} 2.70 g/arlE 7HEal F
A/do] dro}l H(Fe) ThHEo 2 wo| gAtErt A= &
‘go] Zot Bl(sheet)oltt Aoz 44 7152 &+ 3
th =40 660CE =2 ¥ 7k5o] 419 F271
golsitt. tE S5 gaol & 7| "ol Hdk=
E/00 ot ket 23] ghaol ARSETHATSDR,
2008).

LdFo)E ol diet FAFES TSe SFE0]
EAg). 7MY Eol AR EE dFPE SR 5T
' BAE 7 7Hsto] Al ABAksks De7013
=2 A= D6008O|THKS, 1993; KS, 2018). 7t
T& IF1E dFY 142 D6701 Hol ARgettt
D6701 A4 LFrlE a2 44 4 = G
A 23oE AES AR &5t EFUES
1000 AEE &75H, 718 H7tse 8 3500 o
2t AlEE D6008 FA0A dFulE FE2 241
FEAR} 1A A, 1=l oA 1A FEAE] &
o R AFZ FART

dFulE oAl HEHAY FTFol= oHctiold
(anodizing), F=AKH, 22 AdFuto]E(allumite)
2]; P9t A2 (chemical conversion coating); A
7&=FHelectro-plating); F4allieZH electroless plating);
AFEHvacuum coating); 71t =%, HIE&E(Teflon)
A7 50| 2AHKwon, 2004). Ol&2 25 AFIA
oA @o] E&E1 = EFrEY HHA Y &S0l
thofltjo] AL FFASI] o2 mAHE(EFrE
F5)2 =0l 21 Asfl, oA EAYsh= Aas F

Fo| BAL ABIste] 7] ABLREA203)Y] 71

JZ o3t} 3T utA El= 200T o]stollA| aFah4]
52 A715HEQl A2 AR EEe] o]} R
F HkSstod, Dakgo] Qi Bilo] Qi Hl4849]
FEe e Ttes AS Uit oftio| Yt
Apole ARE A7FeHA] kil WEHE(conversion
coating)& W=tk Holw. o] Wl A oAl= o
A 52 &89, HolAE 52 37| FEjolt}. 171
555 (sealing) B2 AT FAFE F715}
7 E gt dFrE2 IEHolE mutAY
(chromate conversion coating)g& @o| &85}, U
A149] gt o] Wz 4 ol9of, 80Ol &
WA Z5A Fo B9 F ofolE, 7} oflojE dudH],
SAKY oA £A49] Hetol| &8A =t
‘LR 9 I 3RME (Ol 'gFHE)Y =Y =E
&2 @4 g 72 AR 7HAER/E5E31/Y
1/-88E/ 1 20k9-H)E| 0] Rlo] E4o] sid== 7ol
Z17] v 27|5E A-8stofof sht 7 AR
g9l - 71& FARE @4 Z-8o] ojz Aotk
AMAEAH Alg+2] o] /IHH (L& eaFg 272
, 2019. 12. 26., AFAA; A1 2020. 1. 16)°] w2t
Folge] HA A4 YA stHE SEEHAY =&
|2 oJHs] AF-EFE 2ot H85HeE = o3l
o] =&7|& 7Y 2 8/do] =t Table 1). &)
9 Y k=&7|F0] ACGIH TLVE} Hlwsto] dA3]
ot #ke] A4/ gt AAETT o5ttt dFrlE
2 oA A 1087 e27]% 7)7g0] o]FAA] gk
FofiQ1Atol et
ojo & oA e &7 D ARRAL A
d= &9 EdFrlE =271E NS AlSst kE
A9 YFujE =52 88707 T sH=Y| o]u}A]
StalAb sHTE. Aol FAIAR] H42 thaat Zt
D =9 gFrkee] =271 71 @9 AR

N

m\u

&

fol = 1l
N

e

N

Table 1. Legal regulatory name for aluminum in the Occupational Safety and Health Act

Status

Occupational Safety and Health Act Enforcement
Rules [Appendix 21] List of Harmful Factors for
Work Environment Monitoring

Occupational Safety and Health Act Notice
[Appendix 1] Occupational Exposure Limits for
Chemicals

Aluminum and its compounds
A) Metal dust

Before revision B) Pyro—powder

Aluminum (soluble salt)
Aluminum (metal dust)
Aluminum (alkyl)

(2019. 12. 206) C) Fume Aluminum (welding fume)
D) Soluble salt Aluminum (pyro—powder)
E) Alkyl
Current Aluminum and its compounds Same as above
www.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2024: 34(1): 85-97



2) S LolE Az - HF A
= Ag=E 2RI

3) AolE m271% W7 B PEC] Bagt 7]
&4 - A ey 2ARIS,

g o A e

I, e
1. SAXAL
F2olE =27)2 B T A motsl] s
AZu)E =27]F B9 Ygo] HuE T - 9] =
4 ByA AEsHTh FYEEL KISSEHshE

H), #57)&s3|usS, DBPIACA ‘dFulE &7]
' 4FrE g2y, dFuE &, 9FuE 7t
|4 4, 92 dFuE 59 FHAE dEst A
A5k}, =+e]+=F-2 Science Direct, EBSCO Host,
PubMed, Google SN AH|AE o|8sto] 7=
2 ‘aluminum occupational exposure limit),
‘alkyl aluminum’ 5= Y=sto] AASIIH. HES
23S A5t ACGIH TLV Documentation®t
ARE 271 A 2A ARE ASHITE =E2TIE
AR IAZL He SAAEE Z’\]’ﬂmq =AY
g JrARIE 52 ZARH T, SEAF His)A
= 34 ¥ o/ =29 ‘:H?l' AmE FASHA

Table 2. General characteristics of survey workplace

= 2205 -E4H X =E7IFE NE MY 87

I

o} ACGIHOIA 2008¥ k&712S 33t & His
2= g ot7] A2u|ko| 5t ERRE IEA
o= 2T

¢

4

2. %LH oraﬂl‘ﬁ. Ifo-|x|. )él XA

dF0lE 500 digt 4 242 KOSHA GUIDE
(FFulEol et AFSHEEH - B4 71eX3, A-10-
201532 712 2= SN (QrAEAET, 2015) NIOSH
Method 7013(ALUMINUM and compounds, as A<
ZFrsto] XYSFATHNIOSH, 1994). 47171 422
3 Zgk=ut v B37](inductively coupled plasma-

atomic emission spectrometer; ICP-AES) ¥ ¥Z&~g

H
[h]

i&’i

oﬁ

FEAH(atomic absorption spectrophotometer
flame)< o]&st3tt. IF A5l s F £
%5”3}04 11 A3 8|Sk
ST 2 FARRAY FEHE Al Yste] Al
EZHHE’}E% ot Yt TS5 w9 A 4
A B7FE AlTsiitt 3die] S57 £47] AES}
39 SRR S47] NEE T HAo] gol fAL
gt 37140 digt B7FE Al=sHiH
22 7IE Qo BsRIAAI71(Optical Particle
Sizer Model 3330, TSI, MN)E o]&3}o] £2 37]
VXS AAZECE EH5I B dAAR719 371

Aluminum form Site No. Process Description
Alumi Site 1 V}[/ra:;fr%/v;:fr Aluminum sulfate input and wastewater treatment management
uminum
(soluble salt) _ . .
Site 2 V}[/ra:;fr%/v;:fr Aluminum sulfate input and wastewater treatment management
Site 3 Cutting Placing aluminum pipe into a cutting machine and cutting it
Aluminum Site 4 Grinding Manual polishing of aluminum structures
(metal dust) Site 5 Cuttin Putting aluminum sash into a cutting machine and process/assemble
9 it after cutting
) . . Collecting and managing products formed by injecting aluminum ingots
Site 6 Die casting (84-85%) into die casts
Aluminum Site 7 Castin Producing alloy ingots by dissolving non-ferrous metals (containing
(welding fume) 9 about 0.8% aluminum)
) . Welding work using an ERCuAI-A1 welding rod containing 6-8.5%
Site 8 Welding aluminum
Aluminum Site 9 Powder painting Spraying powdered paint to materials
(pyro-powder) Site 10 Paint ixing Mixing raw materials including aluminum powder
Alumi . Site 11 Polishing Polishing the product surface with an abrasive (alumina)
uminum oxide
Site 12 Sanding Automatic sanding with short balls containing 96.5% aluminum oxide
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HEor, 83
sletule] i SRAL ZF
so] 13712 AR AEIHOIH BES

shgBol et Sefutet
RS R
St &Y
A|<] g 2018H-2020
d A=E A2

iy

)

N

AR T =

3L olo]

o

AdFulE), SHGA &+,
2 stof g
10%, 50%, 100% ZIoAHE

s FHESER, =21-9H, 88, 7HA
, At RrE)E 274
AFE Bl &7 HkA] A
detection, LOD)%?} =&7]&0|

N

SHA (limit of

AN A 7hs

09| M= XA

AEAE 50 it
o] wol A8

)

oxidation-reduction reactions)& AJAsh= 50|
289 o 7 JAFHo Rz ARREY. &9 S5 At

== Y5V U0 S5t ddsH 4T o A
AL F2 AR B2 oUAE AT e 2 9
d=ol e dE = AAAEES LR vE
w29 &0 Exs0ld AdE F okE2 4
BN FEE Aoyl 48T HEE Edth 22 ¥
HE ARSole FEE2 Fesilel 24 dds] o
ol Ex=oldl e 5ET €FvlEe ARSI
=

B 2A A8 71 F Qt}. IdFulE B
T3 oFa(metallurgy)?] 4 4 242 AMGHT
o] W04 7|1EH g &8 F50 U A
7¥st= Zo|tiDavis, 1993).

GFuly B2 1y, SHetdA, Y, EFol2
9] 47HA] YR FET 4 ot EF7(atomizen) S
AMgStE  FP(spherical) F=  IJHELA  FE
(spheroidal)®] E&S A4S 4= Qlct. mhajjsto] B
= itk A9 BE%(granulan)?] GAE AUHA]
Zd|o]I(flake) FEHZE v} 78 B4 Z0]
3 Fefol v]5) sfe-S 4oyl ofuxrt o 3
dgstez Zdo|a Peirt B0l 59 E-o @
o] ARgHT}. Y ETE u|Esto] ZHo|a FHE
UEE o] &3] o] 8EE o] gFulE BT AR
Wiolct, dRuly Ao e xia7]9]
ot 200 Hl4i(mesh) o142l A7]oflAfgt Ak4 &
shlo] Q& ¢ E4-(dust clouds)o] ZH3F 5= )

HDavis, 1993).

2. F2 UM LR 0|5 AH =7|&E

YU =272 19864 E- R A86-45%
2 A=A 1 ol 3 M=l dFrlE
57|52 20029 (55 1A] A12002-23)° 7178 =
AL, 1 7]Eo] AA7HA] WS} §lo] AREE AL QU &
e A&FH Al A2020-485(2020.1.14)° &
FolE 7HAY o, 2584, €94, &4 & f=Eo¢
o, dup-IFuwAEldFrlE) 6712 skl Atk

uj=9] Z|AJZ LZE7](occupational exposure
limit, OEL)}Z 34| 37HA= 25t vls Adbds
7%(Occupational Safety & Health Administration,
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OSHA)Y]| 3]-8=-%7]2(Permissible Exposure Limits,
PELs)ollA dFu|e2 A ARfdFrlsd 4Fvls =
£03 FEEH FEALS 15 ng/nf, TFFEXZ 5 mg/
m'E g5k ATHOSHA, 2020). et juet =&
7% 4 284 RIES dF 1w 35208 H8o| 7ks
sl o=t AR AATLYU(National Institute for
Occupational Safety and Health, NIOSH)2] &%
£7]2(Recommended Exposure Limits, RELs)°llA]
FHES IFE, dFue(CHEAY 9) 2 dFrs
@=ZaeH 9 88802 FEEH ASKRIFN|ES &
Z710] A= o] AA ATHNIOSH, 2007). 37H =
TESHLE YA ARA 2= 84, 4, wEnt
S 4 8-go0] AAE] xIE o] ot dFulE, &
FlE 5%, ¢FvFE 350, 44 dFre 21
10 mg/nf, T8/ A2 5 mg/m'E =0 o IdF
R A3 220)2 2 ng/nf, EF (20
4 -2 5 mg/m'=E AA=o] At vl AAAH
E7F4935](American Conference of Governmental
Industrial Hygienists, ACGIH) A$t=(Threshold
Limit Values, TLVs)oIA &F0]E2 IR 1w a4
E&/JeRIEET 45k glom SAHREXICE 1 g
/o2 AABFL YTHACGIH, 2020). ©HA 22 A4
2 o] o JFFAeRE R, s|= A= (lower
respiratory tract irritation) @ A173540 &2 7|5kl
Act. ot v ks =270 AAE A=
S4584, f2ner, 4%, ARdFrE € 584
SRIE2 48o| 7Fssitt

d= BAFAA(Health & Safety Executive, HSE)
9] 2AA w=Z7](Workplace Exposure Limit,
WELs)2 The Control of Substances Hazardous to
Health Regulations 20029} GA=o] St} dFvulE
9] L&7|&2 A <Fulw TERE, dFE 25,
ARIdRulE 9 gFulE 7HAEe R RSk Stk
AFrlE d4RIEY dFulE 7HAAES 2 g/n'E,
AF0E S5 ARAFrES U8 B2 10 ng/m’,
S8/ B 4 ng/’R =0} St} WHerg & o
I EES A= Hol IR YHHSE, 2005).

PEO] ¢ A L27|E2 212 F-EH o] ot
UEAAJHEASHS|(Japan Society for Occupational
Health, JSOH)9] 2194 #4-%7|3Recommendation
of occupational exposure limits, ROELs)°A] AJA|
st Q= EErlEe] HiE 71E2 oE IV} Aol7t
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ATt YRS EXE HE9 7|l g FHESHl §loH

TR+ YRR FEEY &R0 A 15 24
o = STEAFELL 0.5 g/, FEXL 2 mg/m'=
AAElo] T2 =71o]] vs 71 AAsHA Hejskal Sk

Deutsche Forschungsgemeinschaft®] &Su]&Eof
5t H8]-8-%=(Maximum Concentrations, MAKSs)
= YIS mg/m)2}F TFAUAKLS mg/m)E +
2otal 11 o] miREo] glon EF2 dF g,
ARl E 9 B3 ZIgE AR EE %
Sto] AAIskAL Qlth. 53] YAl 1ES DE #7185t
I SIUTHDF, 2020).

kA INRS(National Research and Safety
Institute for the Prevention of Work Accidents
and Occupational Disease)ol|AlE= LFu]Eof dist
vl5tA] SHAIR|(Les valeurs limites d'exposition
professionnelle, VLEP)E AT EH A ¢Fulg &
A3RME, dFrE 848 ¥FE 25 Vs
2 dFulE 7MY e R REEYH. IR vlE ¢F
e dFulE 7MY 92 2 g/n'E, EFUlE
AET 4FrE 292 5 g/, EFRvE a5
10 mg/m’o2 dA=]o] ITHINRS, 2020).

d2u)E SIHEC JeEEE R dFulE A
9] 7% g=r2 T 157 7oA &7 A
Skal Qlal thER 2 mg/m'E Skl Stk ARV
ol tiste] eE7|Es FAIHL s Sk 14712
2 ZRIE. Austriag A3 BE 7oA = ¢
Uatel YA 2 mg/mE A"skaL ot EFHulE(E
ol tigt =&71E2 AR 3710 w4, SEX
9 354 5o tgoA ekl AT U=
JZF 7] F& flo] dFrEEH) Het =&7]%0l
10 mg/m’ 2 & g =lo] Sl=tl, &5, wEHE, J7tE=
7} S2uEtet sdottt. hH, AT E7]=(STEL)
I7k= QAERo}, "nfagt A5k Qloith e AET
of, HY, Wntg, ZA I U4 2 SRR
TSt =E7]EE TSk IS, AiuT-2EE L
F, dint=, kA o, ofd:E, AFQl, AL,
=2 YA /S84 aerosolZ 2SI ATt LE,
ul= OSHA ¥ NIOSH= 8313 S8/d8%1] tistod
247y 7|0l AU HEEY F7tolA =
ACGIH TLVY 7]&(aluminum metal and insoluble
compounds, respirable particulate matter; 1 mg/nf)
Hro} 98be &7 AAskl Sl AoE ERIE

)

sl

oo
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Table 3. Occupational exposure limits for aluminum and its compounds

Nation \ TWA(mg/m") \ STEL(mg/m") \ Notation
Aluminum soluble salts [7429-90-5]

Denmark 1 2 Calculated as Al

Finland 2 - Calculated as Al

Norway 2 - As Al

Sweden 1 - Total dust
Switzerland 2 - Inhalable
New Zealand 5 - -

South Korea, Australiz, Belgium, Canada
— Québec, France, Ireland, Singapore, 2 - -
Spain, United Kingdom

Aluminum alkyl compounds [7429-90-5]

10 (1 20 (13 (1) Inhalable fraction
Austria M e (2) Respirable fraction
5 (2) 10 (2)(3) (3) 60—minutes average value
Denmark 2 4 -
South Korea, Australia, Belgium,
Canada — Québec, France, Ireland, New 2 - -
Zealand, Norway, Singapore, Spain
Aluminum metal dust [7429-90-5]
10 (1) 20 (1)(3) (1) Inhalable fraction
Austria (2) Respirable fraction
50 10 Q) (8) 60-minutes average value
Canada-Ontario 1 - Respirable aerosol and insoluble compounds
Denmark 5 10 Inhalable aerosol
2 4 Respirable aerosol
France 10 - Inhalable aerosol
5 - Respirable aerosol
4 - Inhalable aerosol
Germany (DFG) 1,5 - Respirable aerosol
Hungary 6 - Respirable aerosol
Ireland 1 - Respirable fraction
0,5 (1) - (1) Respirable dust
(2) Total dust: Total dust comprises particles
Japan(JSOH) 2 (2) - with a flow speed of 50 to 80 cm/sec at the
entry of a particle sampler.
Latvia 2 - -
People's Republic of China 3 - Inhalable fraction
South Korea, Australia, Canada-Québec,
; 10 - -
New Zealand, Singapore
. 10 - Inhalable aerosol
Spain ,
5 - Respirable aerosol
Switzerland 3 - Respirable aerosol
10 (1) - (1) Total dust
USA-NIOSH 5 (2) - (2) Respirable fraction, pyro pwders,
welding fumes
2 Q) - (3) Soluble salts, alkyls
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15 - Total dust
USA-OSHA 5 - Respirable dust
. . 10 - Inhalable aerosol
United Kingdom 4 - Respirable aerosol
Denmark 5 10 Calculated as Al
Aluminum welding fume [7429-90-5]
Denmark 5 10 Calculated as Al
Finland 1,5 - Calculated as Al
South Korea, Australia, Canada —
Quebec, France, New Zealand, Norway, 5 - -
Singapore, Spain
Aluminum alpha-alumina [1344-28-1]
0 - [T o i st ot e
1) inhalable fraction
Austria 10 20 (0 (é))Respirable fraction
5 (2 10 2)@3) (8) 60-minutes average value
Denmark 5 10 Inhalable aerosol
2 4 Respirable aerosol
France 10 - Respirable aerosol
4 - Inhalable aerosol
Germany (DFG) 1,5 - Respirable aerosol
Hungary 6 - Respirable aerosol
Ireland 10 - Inhalable aerosol
4 - Respirable aerosol
Latvia 6 - -
o |- | T o i st cortarig o
Poland 2,5 16 Aluminium trioxide as Al fume, total dust fume
1,2 - Respirable aerosol
Romania 2 (1) 5 (1)(2) (1) Aerosol (2) 15 minutes average value
South Korea, Canada — Québec, 10 _ B
Singapore, Norway
Spain 10 - Inhalable aerosol
Sweden 5 - Inhalable aerosol
2 - Respirable aerosol
Switzerland 3 - Respirable aerosol
15 - Total dust
USA = OSHA 5 - Inhalable aerosol
. . 10 - Inhalable aerosol
United Kingdom 4 - Respirable aerosol

Aluminum pyro—-powder(pyrophoric) [7429-90-5]

4 - Inhalable fraction
Germany (DFG) 1,5 - Respirable fraction
Poland 2,5 - Fume, total dust
1,2 - Fume, respirable dust
South Korea, Autralia, Canada — 5 B B

Québec, New Zealand, Norway
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o ¢FEEH B2 =27 ERhl e =7t
€ FEYEE 2okl 107 =712 A= 4570
(W 23e-H)9 &7l AAHA e T ¢
uekes Zetste] 770 =7k2 oE =20l vis) 24
=717F Wol EAISHA= tth(Table 3).

3. Y=05 alet=0
7R dFulE ==Y

St Aol Aolf, A13A4

g 2FEE EZPSh=

Canada, 1998). & © w|H3 JAAC2E= “HEZ

Sto|ERH[QE|H At Ao H o7 A 5 7l

=
ro
i
x
oh
ol
]
lad

(Of: N2 B2k A4 712 o4 o] glor, ofi= o
7 458 B LR)E SR ug/DOIA TS
A0R WA Ed B4 o) BolA] thx 13
2 B WL 20N TRulE SA7E 45T Ao
2 Uepdth BAole Fesks o A8 29 @
S0l 527 o) PEE Aole] Bt Aot

Aot ey A 5449 WAUSS SEEA T
(Health Canada, 1998). &Fu|&o] tigt AF=ES
gIsk7] ol £ A7 FP=EJAS. T G
T WAUSC] SRI=R] koron thAil of7 oAy
Fo] THAEUE 7Fs7dol UTHATSDR, 2008). 2t
BF 9 A Iy A1 %55 #ig) e Y
AAERA sty wisto] thet A7 SF = AARE
s Y ARREH 9 HFEeE Qs 8 e
HAE 2457171 olgh

A 509 < 9t £ dFrlE BEel A4t

= AR 2 IEE dFRuE Be ARNREE
X102 QIet ZHFo] UAAT FE A=
ZAuet AHHE B ¥chRithimaki & Aitio, 2012). 1
gy dF0)E S WS Algte] Ado] w2t 714
H A 2AE, dFvE 24 2 Ay 292
49| dAYH. {9 HEgd #g), Hx AF, A
4 7|= AEg-S Zgote] dFrlE Yol gt o
& H7PHS7T A=t Rithimaki & Aitio, 2012).
o] dAto] WEY IdFulE HAXS TF7] Aol
Hu=olth Jeju dFrjE ZAFAlA EA4E &
57 EA= detdog AdAoA dFulE o]99
=4 sketEda) o] Qo Krewski et al., 2007).
Aot Ao =EH Tl A4 S2A] HF
o] S7HIAIT ol= IFrlE AAETH= PAH(T

]

(o)
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s Eslea)o] =E2E 7] dEoltHKrewski
et al., 2007). ¥ & ¥ 54 WAUSEE & 49
A YA SR TE70 AME ¥ & dFrlE o
YA Ar 8o 9sff e s AA"T= 7
o] ARttt § 2 dFulE YA HE LFH
o] HE #Esto] ERE {of=e AR F5HT
ATSDR(2008)> ¥=rl&0| the EFAIE €A 34
S7] o] dFrlE 3 2 F9 FYe=E gt &
A 54 WAUESS Ads] ofdota Aok
LFuE2 A4 o A+ 71FTARC)ONA Lt =2
2 BERERA &HKrewski et al.,, 2007). 134
‘A20lE AAHaluminum production)’ AZt]A|
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Table 4. Proposed occupational exposure limtis for aluminum compounds

Occuppational exposure limit(mg/m’)

Aluminum form

MoEL ACGIH Proposal #1  Proposal #2  Proposal #3 Notation
Metal dust 10 1(R) 10 10
Pyro—powder 5 1(R) 10 1(R) R
Fume 5 1(R) 10 1(R) 1(R) R
Aluminum oxide 10 1(R) 10 10
Insoluble compounds - 1(R) 10 10 As metal dust
Soluble salts 2 - - - - Lack of toxicity data and
Alkyl 2 - = = = low possibility of exposure

R: Respirable dust

Metal dust: Particulate matter generated during the processing of metal aluminum and its alloys.
Pyro—powder: dry aluminum powder of 200 mesh size (74 um) or smaller.
Fume: Particulate matter generated during the process of processing aluminum above its melting point, such as welding

and die casting.

Soluble salt: Aluminum compound used by dissolving in water.

Alkyl: Organic aluminum combined with an alkyl group, etc.

Aluminum oxide: See alumina.

Insoluble Compounds: Other insoluble aluminum compounds not classified as defined above.
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