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ABSTRACT

Objectives: Sulfuric acid (CAS RN. 7664-93-9) is widely used in industrial settings due to its strong acidity and
high reactivity, but its health hazards—particularly in mist form—are well-documented. This study aims to evaluate
inconsistencies in domestic regulations and argues for regulatory revisions that reflect the carcinogenicity of
strong inorganic acid mists as defined by the IARC Monograph Volume 100F (2012) by distinguishing mist from
liquid forms of sulfuric acid in both classification and occupational exposure limits.

Methods: We analyzed regulatory frameworks from South Korea and international organizations including the IARC,
NTP, ACGIH, ECHA, and NITE. Comparative analysis was conducted on carcinogenic classifications, exposure limits,
and physical state—specific regulations. Domestic laws and administrative notices from the Ministry of Employment
and Labor and the Ministry of Environment were also reviewed to identify internal discrepancies.

Results: The findings show that international agencies such as the IARC and NTP—as well as ACGIH, which
classifies such mists as suspected human carcinogens—consider only strong inorganic acid mists containing
sulfuric acid to pose carcinogenic risks. In contrast, agencies such as the ECHA and NITE do not classify sulfuric
acid as carcinogenic, citing insufficient data. Despite this, South Korea applies uniform regulatory standards to both
mist and liquid forms of sulfuric acid without incorporating the IARC’s 2012 distinction of strong inorganic acid
mists as Group 1 carcinogens, thereby creating scientific ambiguity and enforcement challenges. Domestic
regulations exhibit internal contradictions: while sulfuric acid is designated as a specially controlled substance
under the Industrial Safety and Health Act, other regulations classify only the mist as carcinogenic. Exposure limits
also vary widely—the TWA in South Korea is 0.2 mg/m?, whereas the EU and UK limits are 0.05 mg/m?.

Conclusions: Regulatory revisions should explicitly adopt the IARC 2012 definition that classifies strong inorganic
acid mists—including sulfuric acid mist—as carcinogenic, thereby clarifying the scope of carcinogenicity by
distinguishing mist and liquid forms. Domestic exposure limits should also be aligned with international standards
to enhance scientific validity and policy consistency. A unified and scientifically grounded regulatory framework
is essential to ensure effective implementation and protection of worker health.

Key words: carcinogenic classification, IARC monograph, occupational exposure limits, strong inorganic acid
mist, Sulfuric acid
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Table 1. Current legal framework on sulfuric acid in South Korea

Regulation Targets of Regulation Subject to Regulation
Occupational Hazardous substance requiring management Listed
E'afelm aAnch[ Special Management substances Listed (applicable only when its pH is less than 2.0)
ea c
Hazardous substances requiring working Listed
environment measurement
Hazardous substances requiring special health  Listed
examination
Hazardous substances subject to maintenance Listed
below permissible standards
Substances with manufacturing restrictions Unlisted
Materials subject to permission Unlisted
Threshold limit values (TLVs)-set substances  Listed (applicable only when it is exposed as strong
acid mist)
[TLV: TWA 0.2 mg/m?® (Thoracic), STEL 0.6mg/m3
(Thoracic)]
Hazardous substances subject to process safety Listed
reports
Chemical Existing chemical substances Listed
Substances Prohibited substances Unlisted
Control Act ] .
Restricted substances Unlisted
Substances subject to permission Unlisted
Hazardous chemical substances Listed (applicable only when it is sulfuric acid or
mixtures containing 10% or more sulfuric acid
Substances requiring preparation for accidents Listed (applicable only when it is sulfuric acid or
mixtures containing 10% or more sulfuric acid
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Table 2. Carcinogenicity classification and the positions for sulfuric acid and its mists established by international organizations

Organization

Range of Target
Chemical

Carcinogenicity
Classification

Position of the Organization
[Reference]

International Agency
for Research on
Cancer

(IARC)

Strong inorganic Group 1
acid mists

containing sulfuric

acid — Mists from

strong inorganic

acids

The IARC classified ‘occupational exposures to strong
inorganic acid mists containing sulfuric acid’ as
carcinogenic to humans (Group 1) in 1992 based on
epidemiological evidence linking such exposures to
laryngeal and other respiratory cancers. In 2012, the
IARC broadened this classification to cover all strong
inorganic acid mists, regardless of sulfuric acid content,
citing sufficient evidence of carcinogenicity in humans.
Thus, sulfuric acid mist continues to be included in Group
1, but within the expanded category of strong inorganic
acid mists. [Reference: IARC Monograph Volume 54
(1992); IARC Monograph Volume 100F(2012)]

National Toxicology
Program

(NTP)

Strong inorganic Group K
acid mists
containing sulfuric

acid

The NTP accepted the carcinogenic classification
presented in IARC Monograph Volume 54, recognizing
that ‘strong inorganic acid mists containing sulfuric acid’
have sufficient evidence of carcinogenicity in humans.
Based on this evaluation, the NTP classified these mists
as ‘Known to be a Human Carcinogen (Group K) in its
2021 report. This designation reflects the alignment of
the NTP's position with IARC's earlier assessment of
sufficient human evidence. [Reference: NTP Report on
Carcinogens 9th (1999);15th (2021)]

American Conference
of Governmental
Industrial Hygienists
(ACGIH)

Sulfuric acid Group A2
contained in strong

inorganic acid mists

The ACGIH acknowledged that many studies on sulfuric
acid and cancer have methodological limitations, yet
judged the overall evidence to be suggestive of an
association between sulfuric acid exposure and laryngeal
cancer. Accordingly, the ACGIH classified ‘sulfuric acid
contained in strong inorganic acid mists’ as a Suspected
Human Carcinogen (Group A2), drawing on the IARC's
Group 1 classification, the frequent co—exposure of
sulfuric acid with other inorganic acids in workplaces,
and the collective results of epidemiological studies.
However, ACGIH stressed that because there are too
few human studies on sulfuric acid alone and the existing
findings are inconsistent, more detailed research is
needed to clearly determine whether it causes cancer.
[Reference: ACGIH TLV Documentation (2019)]

Deutsche

Forschungsgemeinsch

aft (DFG)

Sulfuric acid Category 4

The DFG reported that epidemiological studies, including
case—control and cohort analyses, showed an increased
incidence of laryngeal carcinoma among workers
exposed to sulfuric acid aerosols. However, it noted that
animal studies did not demonstrate carcinogenic or
tumor—promoting effects, indicating a lack of direct
genotoxic potential. It therefore interprets the observed
human tumors as the result of strong local irritation from
high—concentration aerosols leading to regenerative cell
proliferation and classifies sulfuric acid as a
non—genotoxic carcinogen with cancer risk expected
only under excessive exposure. [Reference: DGUV IFA
GESTIS Substance Database (2007))
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Table 2. Continued

Range of Target

Organization Chemical

Carcinogenicity
Classification

Position of the Organization
[Reference]

European Commission Sulfuric acid mists
(EO)

(Not provided)

EC concluded that, despite limitations in the IARC- reviewed
studies—such as inadequate control of confounding factors
like smoking and uncertainties regarding sulfuric acid
exposure—SCOEL found sufficient evidence linking
occupational sulfuric acid exposure to an increased risk
of laryngeal cancer. Accordingly, SCOEL recommended
an inhalable—fraction exposure limit of 0.05 mg/m?® (8-hr
TWA) to reflect the potential human carcinogenicity of
sulfuric acid. After reviewing this recommendation, the
EC adopted a thoracic-fraction limit of 0.05 mg/m® for
sulfuric acid mist. [Reference: EC Recommendation from
the Scientific Committee on Occupational Exposure Limits
(SCOEL) for sulfuric acid (2012)]

European Chemicals  Sulfuric acid
Agency
(ECHA)

Not classified

The ECHA noted that while several epidemiological
studies have reported an association between sulfuric
acid mist exposure and laryngeal cancer, these studies
may not have adequately controlled for confounding
factors such as smoking or co—exposure to other
chemicals. In addition, a number of studies using various
animal species have not demonstrated any carcinogenic
effect of inhalation exposure to sulfuric acid mists.
[Reference: REACH Registration Dossier (2010)]

National Institute of Sulfuric acid
Technology and

Evaluation

(NITE)

Not classified

The NITE did not classify sulfuric acid itself as a
carcinogen, citing that the |IARC’s classification was
limited to ‘strong inorganic acid mists containing sulfuric
acid’ and that inhalation studies in three animal species
showed no significant carcinogenic effects. NITE noted
that it reviewed the IARC's 2012 Monograph 100F as
a reference, but its classification rationale relied on the
narrower 1992 definition, restricted to strong inorganic
mists ‘containing sulfuric acid.” This reliance on the earlier
definition, despite the broader scope adopted in 2012,
may create confusion in interpreting the classification
boundaries. [Reference: NITE Japan—-GHS (2022)]

UK Health Security Sulfuric acid/
Agency Sulfuric acid mists
(UK HSA)

Not classified/
Accepted

The UK HSA did not dlassify sulfuric acid itself as a carcinogen
but acknowledged the carcinogenicity of sulfuric acid mists.
Referring to IARC Monograph Volume 54, it recognized
'strong inorganic acid mists containing sulfuric acid” as Group
1 carcinogens. Thus, while sulfuric acid alone is not classified,
the carcinogenic potential of sulfuric acid mists is affirmed.
[Reference: Compendium of Chemical Hazards: {Guidance)
Sulphuric Acid Toxicological Information (2024)]

Organization for Sulfuric acid mists
Economic

Co—operation and

Development

(OECD)

Not classified

The OECD reported that animal inhalation studies on
sulfuric acid mist did not show carcinogenic effects

under its SIDS evaluation program for high production
volume chemicals. While acknowledging the multiple
epidemiological studies suggesting associations with

laryngeal cancer, the OECD noted their limitations due
to potential confounding factors such as smoking and
co—exposure to other chemicals. Nevertheless, it concluded
that the possibility of carcinogenicity from occupational
exposure to sulfuric acid mist cannot be ruled out and
recommended further data collection. [Reference: OECD
SIDS Initial Assessment Report for 11" SIAM (2001)]
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o]% 20124, IARCE 7129 Group 1 E4& A4
HAESE7] sl oA 7H9] ZARHWorking Groups)©)
S A5k, EeTTEE A|1008 AlE]=Q1 TOIA| HekE
Zo] tgt lH(A Review of Human Carcinogens) /&
keleint. o] & deEdy ¥ AAdES oE Al
100F&5(2012)°A= 71 A5435(1992)° ZF=AH
A RAE T FoE FFETAL R AE' R S5t
Aokt o] Bl moA= AF7|4E n|AETL
FTFUke] Ao i SESE JIAEI SAE 7
A, HAdTe] AE LR SRldnty sk
oo whe} Al G ojFel FstHA FF714E AE
4ol Group 122 EFEUCH, ol= T &7
7t 712K S Zolgt T 4= UTHIARC, 2012).

NTP& IARC H:=T131 A[54%(1992)°1A4 AAE
oMY B RE 8519, ARS haet AR714E ulA
E7F AFEE e R 3 AtollA eyt dEE S
B3 4A7F vl wdstal ol Q1A Ed 22
(Known to be Human Carcinogen, Group K)Z
EFSFACHNTP, 2021).

E3F ACGIH= Ak} Qfofl &t @2 AtolA st
L o]4e] Zgto] ERIEGIt= A& AAsHAANE, &
T A e 71| QIS AlAFSkE FEIE SA
sttt ool wel, PARS TREE ARV HAES
F4 AA| HH=A(Group A2, Suspected Human
Carcinogen)® EF51ct. ACGIHE ©o]&sh w9
<AZ, IARC eI Z A|545(1992)°14 3 =
Zo] QA ¥ Ed(Group NE E7H A, Add
oA i eZo] RE ohE F74k} o] E
Aeith= A, 183 7| gekdEe 23 S
o7 oI}tk ACGIHE= A7 S4F T3
LZo] ofgt QA A7t BESha, 7€ A 2=
7t A== Fio| EAttths MolA, A &3
HoHg 7] QIAAIE HEe] syl HsiAE &
T Ho st 371 J97F 85ttt 43S Hel
AJTHACGIH, 2019).

B3 DFG= 4] S sk, A4 EAd
HE2AA(Kanzerogenitits-Kategorie)o] Wz} o]
‘FH8] 4(Kategorie 4) 2 EFoIc} ZHE|1E] 4
= AF B 5E0A Edol JAY EAYeE 7h

6) R 99 oRE, BBAH A, via F& ¥f BA

(e}
AR, R T
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=] = = [

FE4y, B8 H=4(non-genotoxic) A&7 <A
St} eE7]%7) olstolA= oF WA el ficka
== E40 dfgeitt o] ERe F8 It 7|A
Al F4] F7F MZAEAHapoptosis) A, Al
3} o} SolH, FH5E A= FAFEOIAL FA|
b e o g oot T2 ERe= 8-
7-33t 7ke] AAEAE SEF o JEste] 2%
Hu, =& A dAo] 7hed 2R UNEAE &
FHt= FolA A4 F8ofl Slo] {Agt FHtol 7hs
SICHDGUYV, 2007).

SHH, ECe AFH R Ao ERA9E Algsta
QA= gt I3 JARC ARoA AEH ITE2
FAT 2 wE 81 MEohR] k2 Ho|u At
s AJHo ESAAT Z2 A7 dEol= &St
1, QA i eEo] TR 9 S Bl 9l
= 282 Hy7lol S8et 2A7F ATt 9%
o]tHEC, 2007; EU 2009).

ole} 9] ECHAE AL H[AE &3 T59F 44
Fo] A HAIdh ofy] Hgt A4t ST E &
Total, i dAgt=o] Soly B SfeEdo] gt
7} 22 W Q9l(confounding factors)S &
5| BAISHA] Aot 7hsdE AZsieidt. oo wt
Aol disf A EFE W7ol Fed A%
E5woittal wastelon, dA ECHAY X3MEwF
(harmonized classification)ofl+= 34 WA e
F=o| metE]o] 9Ix] GITHECHA, 2010).

NITE E3F ARE EIEd=E BEFoHA] ottt o]
43t £55= [ARCY E77F ke /et 5714k
H|AE o] Z3tEw, Al 717 AdsE S o=
b SAE mAE 9 EAA A4 folulgt det
FFo| |HEA oIt A AR SHITHNITE,
2022). et NITEE= &7 ZAAEER JARC HiT18
I A100FE(2012)5 AEFHIL PAStHAE, A
257 oA W8ol= AES TRt ARTI4L n|AE 2
= JARC Rx=T13Z A545(1992)9] HIE ARSI
ok IARC 20128%9] &g 217 a2 24 o
ojFel BstA FRIIAL BAET AA U NITE

4L rlo

U

>,

N

¢
ol

i

7) £ Ay d 4 Ho 2% s (Maximale Arbeitsplatz-
Konzentration, MAK)®} AJE3SH]  5]-8-X](Biologischer
Arbeitsstoff-Toleranzwert, BAT)E 2Ju|sic}, S ATAH
(DFG)Y] g B0l &t A8 ‘MAK- und BAT-
Werte-Liste 2025’9 A3d Hx.
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7} o]& 19929 Aol& FHYsto] &gt 2 27 |
9] siMofA 5 oFZIF 4= ATHNITE, 2022).

UK HSAE AP A= SAEdE BRokA] 4%t
O}, JARC H:=T13E A|54%(1992)] wet ks
RS ARIAE nAE'E QA WM &4 (Group
Dol sttt 71 H7BE Ql-&shH A njAES]
g2 QI sk= JAoltHUK HSA, 2024).

3hH, OECD+= W84t sterE4(high production
volume chemicals)® s =7 H7F =219
(Screening Information Data Set, SIDS)o] @zt 3
Ab B AEC] i 3ESY ARolA Ut Ay
7] ZUTh HUSFFTI(OECD, 2001). HEo], &
o 539 A B4 FokdEo] v A4
StAE S 9 E IeEd 23 T2 wE 8719
Y 7P HIAY 4 Qitk= A2 IAR g
T=9 ZEJde= TAVE UFES AZSFATHOECD,
2001). 134 OECDE AY4 =& 3HgolA &4t u|
2EQ| Hot 7he S &d] HiA = fitka T
sto] F7HARl & FH 3ol "asirtal A|AsH
tHO(OECD, 2001).

4. Q| 7|He| .&E7|F H|W

U9 L&7]E v U 7E o= 871 71
9] 7|&S Higo g2 BAsi9lom, T W82 Table
30 HElotct. Fate] wE7|Ee 7|3 wet A
g ZpolE Hrh WA, Y L=E7]E2 TWA 0.2
mg/m>2} STEL 0.6 mg/m’o|n] % FIA =} 7]
Folt.

ACGIHY :=&71% 9A] TWA 0.2 mg/m’(FZA

8) Y& W9 LS TR3t IR HIAE(strong inorganic
acid mists containing sulphuric acid)?ll &7|7t &%
TEAE R FPE AFolr FRIAE HAE &
o TEQre Sl okl A Aol Sl Ao
eyt

9) ¥ No carcinogenic effect was observed in carcinogenicity
studies conducted by inhalation with sulfuric acid aerosol
using 3 different animal species. Small increases in tumor
incidence were reported in rats and mice after chronic
gastric intubation or intratracheal instillation of sulfuric
acid solution, but no clear conclusion can be drawn from
these studies.

10) €& the collection of information about occupational

exposure to sulfuric acid mist should be considered
due to the carcinogenic potential.
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AR} 7)o = Y 7|EF SYst, STELS HAE
o] QA ¢t} ACGIHE TARC E:=T1Z| X A543 o)A
AAE GARE AT AR71AE B AE Y] Hoby 7t
£ "ol =£7]&(Threshold Limit Value, TLV)
£ 7185kl en, 2004dFE AA7MA] 5L Ve
FASEL Qlek. o] A= 257] A =AY H7]
S Aok Aokl At ooj2Eo] o3t Hub A
|5 o= FAasfslr] s AAFE Ao, 79t
Sl gk TR go] EjlE HZ whgsio] Lot
SHADE IHEAY. T AR} 7SS HE3t o]
= ZAE oo 2E9] AR 2717F R 10 um ©Js}
2 FA7|zo Az2E7] 49 w7 #ig 9 59
Y 5 7= BHE7t F83517] fjFo|tHACGIH,
2019).

NIOSHY] #i! :=%7|&(Recommended Exposure
Limit, REL)¥} OSHAS] &€ “Z7]F(Permissible
Exposure Limit, PEL)}> ®F ZAF ZpAof| Z&E+=
71Eo=z, Az A719F Al TWA 1 mg/m’Z A
Axlo] 9lom, STELS AA o] QA L}

JSOH+= &4t disl 5454, T, Aok
= THHoE Htgste] i =E7]&(Ceiling, C)
1 mg/m’E AAISHL Qltt. o] £X& wehde vy
SHA] k2 Ao=E, A TEo] S ASE it
qotd AL FEAE At ESSith= olfolA
t}. o]o] w} JSOH= SH4ke] U ER7E8 FHstH,
IS T A7 SHE A AHES AFUS BA
SFHTHJSOH, 2000).

g, Cal/OSHAZ 49| 38 =27|%2 TWA
0.1 mg/m’, STEL 3 mg/m’Z AAsta Jom,
DFGE &4 YA 7]&(inhalable fraction)2.&
MAKID 0.1 mg/m*E AASIL JrH2), DFGE &7
=Z3H(Spitzenbegrenzung, Spzbg)s (1)=& &5
sto] o A& ZIok= 158 B 2% 5-85H4]
don L7HH(Momentanwert)yS 0.2 mg/m’E A
g13)ste] o] £2& A ZIbopA] ArE Hiagith

N

11) 5 A% MAK #2 227 4ebd)l A2 A(2 Y 84]
k3 40A1ZD) slollA] B7|1H o0& vhHE wEEEe A7
5 7147 = 371 F 249 JY dEs=E Yo,
o] -2 Ik LA 7|vket A% HE 7| o =2 AAEH,
718 3AH A TreAdde FetA 24dh

12) B A Ak 5ol P2 ‘Schwefelsiure ©Jt}.

13) ¥%: Ein Momentanwert von 0.2 mg/m’ sollte nicht
tiberschritten werden.
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Table 3. Current threshold limit values (TLVs) for sulfuric acid established by countries

TLVs (unit: mg/mq)

Nation Organization - Regulation or List name Target Chemical
TWA STEL C
Republic of Korea  Occupational Safety and Health Act Sulfuric acid 0.2 (T) 0.6 (T) -
United States ACGIHY - TLVs Sulfuric acid 02 M - -
NIOSH? - RELs 1 - -
OSHA? - PELs 1 - -
Cal/OSHA? - PELs 0.1 3 -
Japan JSOH® - OELs Sulfuric acid - - 1
Germany DFG® - MAKs Sulfuric acid 0.1 () - 0.2
European Union SCOEL” Recommendation Sulfuric acid 0.05 (1) ot -
EC® IOELV Sulfuric acid (mist) 0.05 (T) - -
United Kingdom HSE® - WELs Sulfuric acid (mist) 0.05 (T) - -

"This value was proposed by SCOEL but has not been adopted as an official exposure limit.
" ACGIH: American Conference of Governmental Industrial Hygienists
2 NIOSH: National Institute for Occupational Safety and Health

9 OSHA: Occupational Safety and Health Administration

4 Cal/OSHA: California Division of Occupational Safety and Health

5 JSOH: Japan Society for Occupational Health

% DFG: German Research Foundation (Deutsche Forschungsgemeinschaft)
) SCOEL: Scientific Committee on Occupational Exposure Limits

® EC: European Commission

9 UK HSE: United Kingdom's Health and Safety Executive

(DFG, 2025). oHt, ol&st 4% A st 233
Ql Mo ElAtofA @015411 ATt

ECE IARCY Iy 57 d97F 4F =t 89l
BAY =F FHO A= Etotal, Akl H g
Eo] T2 AF St TRt FSES I8t
ZA7F ok wdste] TWA 0.05 mg/m® (T4
A7t 7)ol dAT =X Aot FY=o] H
TFFIHEU, 2009). ©] 71&2 GAJ9] =4 MAK(Q.1
mg/m’)e} AAH oz FARSE 30| HSE Al Fok=
Ao HriEH, ‘FHPAFTY] 35 FIF ZA I0ELV
(Indicative Occupational Exposure Limit Value)
FEZ  2009/161/EU Aol A=A HBreuer,
2012). £, AH27]791 SCOELE ECol U4 4A
152; TWA 0.05 mg/m*E BXstRo, ECOIA

£ JEt B0 28 & 7S AEstat.
E?‘l, STELZ 0.1 mg/m’Z AA3sH= Zo] ulEAs}
T 9ol dgled, =4 #e B <ls|
IOELVOll= EFER] ATHEC, 2012; EU, 2009).

UK HSE2 &4t m|AED] tisf 2AA &3

Journal of Korean Society of Occupational and Environmental Hygiene, 2025: 35(4): 338-350

(Workplace Exposure Limit, WEL)Z TWA 0.05
mg/m’ (FZA YA 712)S AH19513 .00, HAA,
Holdd, H4] 98 754 & -%’-3]1“0] geld &4
2 718t 3 B2 07 E2E A5t E 85t
I QJopie), oigh, SPAF n|AEQ] LEV|Eo] 23E X
19] ¥]3(Comments)1V&o] ‘Carc’ 59 &77F 12
, ol AE FEA 7HsAdo] lomi8) ko] gl
o= 9u|E SN =X = o=t}

14) ¥ Sulphuric acid mist

15) €A: EH40/2005 Workplace exposure limits(Fourth
Edition 2020, ISBN: 978-0-7176-6733-8) Table 1: List
of approved workplace exposure limits

16) ¥&: In addition, for carcinogens, mutagens and
asthmagens, exposure must be controlled to as low
as is reasonably practicable(ALARP).

17) £ A: ‘Table 1: List of approved workplace exposure
limits’ -4 H]7ZHComments)°l= ‘Carc(Carcinogen, &t
% EQ)’ ‘Sens(Sensitiser, T4 &), ‘Sk(Skin, HEE

Bl 2 S+ e BY) 59 & 71AEH

18) T:]_‘\_T_‘- The Carc, Sens and Sk notations are not exhaustive.
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v. At 7t U A=

AR ohget A BAOIA HAFHoE AR EE
B4R, F2 UAE FHE F7| T 24 55
71AE Boll QA EYUE 4 St [ARCE AB4S
(1992) @ A|100F&(2012) Hw-I1dZE S35 ‘it
o] Zgty 7|4 u|AE o] tigh F| P37 Fo]
T 9 Vet 5714 & AT o] okl
skal, olof wel ‘FAto] :FhE FEI|AL H|AE
Group 1 U=4E 27t IARCY ol=gt 2
o g R 229 sishe 24 AA7E ofY
2t EA%H 98 FH(RAE)0 EETHs HollA
olF| <l AR H7IEH, A nAE P9 &Y
LEogh WS Aokl R AtolY 7[E
ARoMe HAEES AHA] Gtk FeE w
S AA=Z it

J8y e 7)9te] vk R U A AA
oA &4 op|T 4= Utk dA 18kBR A%
9] TeistEd 9 EEF QA9 wE7|E IAE T4t
H|AEo] tfsAet oS Brlstal 9o, MAlRiqh
AR A7|Zol| 3t 73] ol A= pH 2.0 °lste] Ak
HEo] L& e & glo] EETEAR Aot
itk o2 Qlal] AFF@Aol A= WA FhAto] A=
HHERRE 9QIstAY, At RIAET FAER] =
PR = dEHOE FUS FAIE F5t= Ado]
RS 5= Qi o= A 2 A AAE Qe
B9 fadol gt Tt A Azt A AA
29 Jj#Ho] gyHrt.

=9 7|&3} v|wgt 23, ot A AW "a
AL B Syt EUx 200995 E 3Hiko] w2
71%2S FUA ARl A AL TIEe =R Akt
#om, IOELVE TWA 0.05 mg/m’Z A3}t o]
71%8 7129 &9 MAK 7]&(0.1 mg/m?, inhalable
fraction)® FARE BS4ES AlZokAet, Ly 7t
54E Wgsto] o B4Rl VEod AAE Zo|
t}. ol9} &), Y 7]FHECHA, NITE 5)2 I g
grAFEo] wEt 890 FE] BAIGHK EFAY
& AH7} EZAsHE olfE 4] HdE U
A GAY, WA Fe9] ko tieiAe S
H8oHA] Fe Y-S Aotal otk o] A Y FAF L
2T FAto] HoMd Ag Hjol digh s Aolst
Y, gt 7|3 A njAE FEjof o] A<

> K
o

ol

i

ol
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oS st = FAI
wEbA U A AAE AR e A8 W9
Bes] g 4= AESE FH|S eUt ok dlE
of @A YR Foied E SEAYUELE A
F&FAKSulfuric acid; 7664-93-9) (pH 2.0 ©Js}9l
AR EETEEA) 2 IARCE] AOJE Falsto] &
(Sulfuric acid; 7664-93-9) (pH 2.0 o|sto]H 74
HAE P2 3= 490 gof EEEEE),2
Ngohs #ekE 18T 4 vk 183 o dA=
BAE= 7180 EEEYEE AR ARARE i e=E
Fie & FHIE AAESHES F= Qtfistoiof gt
SHito] ZHAL H|AE FHIE EEHA] = A
o] AWM oz YFH A%l e EEAY=EE F&
ol Ad & == AR TE7F BRSIH ol &
A2l ol qef AIE 85t EERT A
o= FARe 2H AdEGA TS 5= Sl A7)
2] 55 AsiE Ao Aokt 7199 Aol
oh&d, ke A EAdo] WAy AdtEt=
7S JEjshd ECY] daret o] Ak k&veS
AYPEt Fofetar, Aol A W =E S
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