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A Study of MSDS Reliability Evaluation in Chemicals including Formaldehyde

Mun Ki Hong* + Se Wook Song - Kwon Seob Lee * Sung Bong Choi - Jong Han Lee

Occupational Safety & Health Research Institute, Korea Occupational Safety & Health Agency

ABSTRACT

Objectives: Workers who use chemicals are exposed to safety accidents and occupational diseases. Employers are required to provide
workers with Material Safety Data Sheets (MSDSs) in order to prevent accidents and diseases related to chemicals. Thus, it is very
important to offer reliable MSDSs. In this paper, we assessed the reliability of MSDSs for chemicals including formaldehyde.
Methods: To evaluate MSDS reliability, we collected 14 MSDSs and bulk samples from the chemical industry. MSDS reliability
was evaluated by the completeness of details. In order to evaluate the adequacy of the formaldehyde contents in a mixture, bulk
samples were collected and analyzed by HPLC. The result of Globally Harmonized System (GHS) classification was confirmed
by identifying physical chemical properties, toxicology information and ecological information.

Results: The result of the evaluation of 14 MSDSs showed 76.29% average reliability on each item, especially 53.9% average appro-
priate rate on hazard-risk classification. No chemicals failed to match between the content (%) in MSDSs and the result of analysis.
Conclusions: To elevate MSDSs reliability, the certified education of MSDS drafters and reorganization of the MSDS circulation

system is required.

Key words : Material Safety Data Sheet(MSDS), reliability evaluation, GHS classification, formaldehyde
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Table 1. Systems and operating conditions of High Performance
Liquid Chromatography(HPLC)

Parameter HPLC

OSHRI No.067
HPLC(Agilent 1100 Series)
Injection volume 10 uL

Kinetex 2.6ym C18 100A
40% Acetonitrile

Analytical method

Instrument

Column

Mobile phase
Reagent flow rate 1.0 mL/min
Detection wavelength 360 nm

Extration 2.0 mL 40%-Acetonitrile

of 1 mLA -2 Al2E HPLC(Agilent 1100 Series, USA)
2 Byste] AL ATk HPLC 275 o)A

AFTAL 12=0.9984 %11, AE3HA = 0.8~1.1 umA]
22 Yehgth =35 Bulk A&7 Z3tE ZEU)
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o Y& 4= ¢l= kS PTFE 0.2 um Syringe filterE
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Table 2. Comparison of formaldehyde content between in MSDSs
and in results of HPLC analysis

Samples Content in MSDSs(%) Result of HPLC analysis(%)

A 3.5~3.8 3.4
B 0.8 0.7
C 0.8 0.3
D 0.8 0.6
E 0 1.14
F 37 36.5
G 35-40 1.1

H 35-40 1.5

I 41.5 10.4
J 35-40 35

K 37 36.5
L 0.1~0.2 0.12
M 37 4.6
N 35 8.3
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Table 3. Result of review for hazard - risk classification

2ro] Wol(alal gh-Arst FhHE FA|SHYch MSDSO]
Z1AE EEAdEs| B R AR 24 datet
o] 2107} 0.1% o]}l AEo] 6%, 0.1% %3t 1.0% ©]
3Hl AlEO] 28, 20% o)/ ARel7E Sl AlEel 5F
o2 ZHE. 53] MSDSoll= 58| = g

Physical hazards

Result of Number of suitable

Sample Health hazards . classification/Number of
Environmental hazards review classification (appropriate rate)
Flammable liquids 0
Serious eye damage/eye irritation 0
Skin sensitization 0
Carcinogenicity 1 18
A Germ cell mutagenicity 0 (12.5%)
Reproductive toxicity 0 '
Specific target organ toxicity(single exposure) 0
Specific target organ toxicity(repeated exposure) 0
Flammable liquids 0
Acute toxicity(oral/dermal/inhalation) 0
Skin corrosion/irritation 1
Serious eye damage/eye irritation 1
Respiratory sensitization 1
B Skin sensitization 1 9/11
Carcinogenicity 1 (81.8%)
Germ cell mutagenicity 1
Reproductive toxicity 1
Specific target organ toxicity(single exposure) 1
Specific target organ toxicity(repeated exposure) 1
Flammable liquids 0
Acute toxicity(oral/dermal/inhalation) 0
Skin corrosion/Irritation 1
Serious eye damage/eye irritation 1
Respiratory sensitization 1
. S 9/11
C Skin sensitization 1 (72.7%)
Carcinogenicity 1 ’
Germ cell mutagenicity 1
Specific target organ toxicity(single exposure) 1
Specific target organ toxicity(repeated exposure) 1
Acute(short-term) aquatic hazard 0
Flammable liquids 0
Acute toxicity(oral/dermal/inhalation) 0
Skin corrosion/irritation 1
Serious eye damage/eye irritation 1
Respiratory sensitization 1
D Skin sensitization 1 9/12
Carcinogenicity 1 (75.0%)
Germ cell mutagenicity 1
Reproductive toxicity 1
Specific target organ toxicity(single exposure) 1
Specific target organ toxicity(repeated exposure) 1
Acute(short-term) aquatic hazard 0
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Table 3. Result of review for hazard - risk classification(Continued)

Physical hazards Result of Number of suitable
Sample Health hazards roview classification/Number of
Environmental hazards classification (appropriate rate)

13
(33.3%)

Acute toxicity(oral/dermal/inhalation)
Carcinogenicity

(=N =]

Acute(short-term) aquatic hazard

13
(33.3%)

Acute toxicity(oral/dermal/inhalation)
Carcinogenicity

Acute(short-term) aquatic hazard

(= = ]

Flammable liquids

Serious eye damage/eye irritation
Skin sensitization
Carcinogenicity
G Germ cell mutagenicity
Reproductive toxicity
Specific target organ toxicity(single exposure)
Specific target organ toxicity(repeated exposure)

2/8
(25.0%)

SO OO~ O —

Flammable liquids

Skin corrosion/irritation
H Serious eye damage/eye irritation
Respiratory sensitization

4/4
(100%)

—— —

Flammable liquids

Skin corrosion/irritation
I Serious eye damage/eye irritation
Respiratory sensitization

3/4
(75.0%)

S = = | =

Flammable liquids 1

Skin corrosion/irritation 1
J Serious eye damage/eye irritation 1
Respiratory sensitization 1

4/4
(100%)

Skin corrosion/irritation
Serious eye damage/eye irritation
K Skin sensitization
Specific target organ toxicity(repeated exposure)
Aspiration hazard

1/6
(16.7%)

S|l oo~ O

Acute(short-term) aquatic hazard

Acute toxicity(oral/dermal/inhalation)
Skin corrosion/irritation
Serious eye damage/eye irritation
L Carcinogenicity
Reproductive toxicity
Specific target organ toxicity(single exposure)
Specific target organ toxicity(repeated exposure)

1/8
(12.5%)

S| oo o~ O

Acute(short-term) aquatic hazard
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Table 3. Result of review for hazard - risk classification(Continued)
Physical hazards Result of Number of suitable
Sample Health hazards roview classification/Number of
Environmental hazards classification (appropriate rate)
Acute toxicity(oral/dermal/inhalation) 0
Skin corrosion/irritation 1
M Serious eye damage/eye irritation 1 57
Carcinogenicity 1 (71.4%)
Specific target organ toxicity(single exposure) 1
Specific target organ toxicity(repeated exposure) 1
Acute(short-term) aquatic hazard 0
-/-
N - -
)
Average appropriate rate 53.9%
Table 4. Concordance rate in 14 MSDSs contents
Result of checked subjects(14) Contents
Checked items R . . concordance
Score  Details Concordance(%) (%)**‘
Product and Product name 14 100.0
company Recommended use of the chemical and restrictions on use 13 92.9 97.6
identification Manufacturer/supplier/distributor information 14 100.0
Hazard - risk classification 7.5 53.5
Hazards Label elements including precautionary statements [ 42.9 533
identification Other hazard - risk which are not included in the 1 78.6
classification criteria ’
Chemical name 12.5 89.3
Composition/  Other name 6.5 46.4
Information . . . 73.2
on ingredients CAS number or other identification number 11 78.6
Content(%) 11 78.6
Eye contact 14 100.0
Skin contact 14 100.0
First aid Inhalation 13.5 96.4 96.4
measures Ingestion 14 100.0
Indication of immediate medical attention and notes for
. 12 85.7
physician
Suitable (and unsuitable) extinguishing media 13.5 96.4
Fire-fighting Specific hazards arising from the chemlcal 135 06.4
(e.g. nature of any hazardous combustion products) 97.6
measures
Special protective equipment and precautions for
14 100.0
fire-fighters
Personal precautions, protective equipment and emergency 14 100.0
Accidental procedures ’
release Environmental precautions and protective procedures 14 100.0 100.0
measures
Methods and materials for containment and cleaning up 14 100.0
Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(3): 287-298
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Table 4. Concordance rate in 14 MSDSs contents(Continued)
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Result of checked subjects(14) Contents
Checked items . . .« concordance
Score  Details Concordance(%) (%)***
. Precautions for safe handling unsuitable 13 92.9
Handling and . 9.9
storage C'ondltl.ons for §afe storgg.e. ) 13 9.9 .
(including any incompatibilities)
Control parameters (e.g. occupational 6 429
Exposure exposure limit values, biological limit values) ’
controls . . . . . .
& personal Appropriate engineering controls Omission of engineering 95 67.9 70.2
. method
rotection
Personal protective equipment 14 100.0
Appearance (physical state, color etc) 12.5 89.3
Odour 13 92.9
Odour threshold: 9.5 67.9
pH 10 71.4
Meting point/freezing point 10 71.4
Initial boiling point and boiling range 12 85.7
Flash point 13 92.9
Evaporation rate 9.5 67.9
Physical and Flammability (solid, gas) 7.5 53.6
chemical Upper/lower flammability or explosive limits 11 78.6 75.4
properties Vapor pressure 12 85.7
Solubility 11.5 82.1
Vapor density 9.5 67.9
Relative density 13 92.9
Partition coefficient: n-octanol/water 7.5 53.6
Auto-ignition temperature 12 85.7
Decomposition temperature 6.5 46.4
Viscosity 10.5 75.0
Molecular mass 10 71.4
Chemical stability and possibility of hazardous reactions 13 92.9
Stability and Conditions to avoid (e.g. static discharge, shock or vibration, etc) 14 100.0 08.2
reactivity Incompatible materials 14 100.0 '
Hazardous decomposition products 14 100.0
Toxicological Information on the likely routes of exposure 8.5 60.7 446
information Health hazards information 4 28.6 ’
Aquatic and terrestrial ecotoxicity 64.3
Persistence and degradability 12 85.7
Ecologlc'a ! Bioaccumulative potential 11.5 82.1 80.7
information
Mobility in soil 12 85.7
Other adverse effects 12 85.7
Disposal Disposal method: 10.5 75.0 875
considerations  Disposal precaution 14 100.0 '
UN number 9.5 67.9
UN proper shipping name 10.5 75.0
Tansport hazard class 10 71.4
Transport Pack.ing grou;') (if applicable) 10.5 75.0
information Marine pollution (yes/no) 5.5 39.3 61.3
Special precaution which a user to be aware of or needs to
comply with in connection with transport or conveyance 5.5 39.3
either within or outside their premises
Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(3): 287-298 http:/Aww.kiha.kr/
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Table 4. Concordance rate in 14 MSDSs contents(Continued)

Result of checked subjects(14) Contents
Checked items Score” Details concordance
core Concordance(%)M (%)
Industrial Safety and Health Act 7 50.0
Toxic Chemical Control Act 7 50.0
Regulatqry Dangerous Material Safety Control Act 8.5 60.7 46.4
information
Wastes Management Act 5.5 39.3
Other requirements in domestic and other countries 4.5 32.1
Information source and references 10.5 75.0
Other .
. . Issuing date 9 64.3 64.3
information
Revision number and date 7.5 53.6
Total 76.29

" Sum of points (Suitable “1”, part suitable “0.5”, not suitable “0”)
™ Score / 14 (total MSDSs) x 100
** Sum of Details Concordance(%) / Number of Details
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