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o] WA 7= AAIAR AReS 19921300 4% =F-E 2010 ol
14%7HA Zdsstaem, 2012do= A3 xdAke} SKsteld 27k wheAl] AlA
A AEE 299 7915 AT AEE FAS AAS ol FAUTHIHS
iSuppli Research,2012).
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Z3E < JAu(ES 9,2011). EEFH-L EED 4189 (Photolithography)

o] EUdolH, dolH 7HEEFA T B2 7718A7F AHS-E THStewart, 1985).

2 THOSHA,2005).
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H 1. 1258 TA|(H2013-375)0] o|st CMREZEI9| &5

Category Classification Criteria
1A Known to have carcinogenic potential for humans, classification is largely based
on human evidence
Presumed human carcinogenicity derived from studies showing limited evidence
Carcinogenicity 1B of carcinogenicity in humans together with limited evidence of carcinogenicity
in experimental animals
Suspected human carcinogens on the basis of limited evidence obtained from
2 human and/or animal studies, but which is not sufficiently convincing to
place the substance in Category 1A or 1B
1A Substances which have positive evidence from human epidemiological studies
Substances which have
(Dpositive  result(s) from in vivo heritable germ cell mutagenicity tests in
mammals; or
Mutagenicity @positive result(s) from in vivo somatic cell mutagenicity tests in mammals, in
1B

combination with some evidence that the substance has potential to cause
mutations to germ cells; or

Qpositive results from tests showing mutagenic effects in the germ cells of
humans, without demonstration of transmission to progeny; for example, an
increase in the frequency of aneuploidy in sperm cells of exposed people.
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Category

Classification

Criteria

Mutagenicity

Substances which cause concern for humans owing to the possibility that they
may induce heritable mutations in the germ cells of humans based on

(Dpositive evidence from somatic cell mutagenicity tests in vivo, in mammals; or

@positive evidence from other in vivo somatic cell genotoxicity tests which
are supported by positive results from in vitro mutagenicity assays; or

positive evidence in in vitro mammalian mutagenicity assays, and which also
show chemical structure activity relationship to known germ cell mutagens.

Reproductive
Toxicity

1A

Known human reproductive toxicant;
largely based on evidence from humans known to have produced an adverse effect on
sexual function and fertility of on development in humans

1B

Presumed human reproductive toxicant;
largely based on evidence from experimental animals presumed to have produced
an adverse effect on sexual function and fertility of on development in humans

Suspected human reproductive toxicant;

largely based on evidence from human or experimental animals presumed to have
produced an adverse effect on sexual function and fertility of on development in
humans
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2 2. 287 3 MSDS +% 3 dg

Co ‘ No. of total Processes in which samples were collected
m  Main chemical & 9 Photolitho 5 ) . Flip Die »
pany — Process . ogitsused OAIDIeS araphy PM” CMP” Assembly Brching b Attach Etc
A Fab 428 10 9 - - - - - - 1
B Fab 433 9 8 - - - 1 - - -
C Fab Data not given 15 11 1 - 1 - - - 2
D Fab 239 2 2 - - - - - - -
E Fab 314 2 2 - - - - - - -
F Fab 104 3 3 - - - - - - -
G Fab 163 4 1 - 1 2 - - - -
H Fab 106 3 2 - - - - - - 1
I Fab 195 3 3 - - - - - - -
J Assembly 152 3 - 1 - - - 1 1 -
K Assembly 73 2 1 - - - - 1 - -
L Assembly 175 4 3 - - - - - - 1
Total 60 45 2 1 3 1 2 1 5

1) PM : Preventive Maintenance, 2) CMP : Chemical mechanical polishing, 3) Redistributed Layer, Wafer Sawing, Flux
Cleaning, Wafer Cleaning, Waste water disposal
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222 A8 HA-AHFEA

TR HaA g AT 2 I B4 NIOSH(National Institute for
Occupational Safety and Health) method 15013 1855 A A2011-255
FARd54 9 Axdd 7, o BHe 7122 st ddXE 2mlE
syringe filter(pore size 0.2um, Millex-SR 25mm, Millipore Co.)& o33}
BEES At vigs Ee dspigio R Asde] 10~50%% 34T %,
Gas chromatography mass selective detector(GC-MSD, Agilent 5973N)< ©|
8311 Scan mode©ll ols =7} AEH™ 2holHe gt A& 90% ©) %
He s Y EdE stk

71 ©]% Gas chromatography(GC, Agilent 7890A)2 ©|-83le] K %)l
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H 3. GC-MSD HMEM =H

Descriptions

Analytical Conditions

Instrument

Detector

Capillary column
Injection mode
Injection volume
Injection temperature
Source temperature

Oven temperature
programming

Carrier gas
Electric energy
Resulting EM voltage

Database for searching

Agilent 5973N
MSD(mass selective detector)
HP-5MS(0.25mmx0.25¢m* 30m)

Split(50:1)
0.200

220 C
250 C

xC/min from 40 C to 250 C
He 1.0ml/min

70eV
1435

Weley 138Library

H 4. GC g4 =1

Descriptions Analytical Conditions
Instrument Agilent 7890A
Detector FID
Capillary column HP-5(0.32mmx0.25m*30m)
Injection mode Split(50:1)
Injection volume 0510
Injection temperature 230 C
Source temperature 280 C

Oven temperature
programming

Carrier gas

X C/min from 50 C to 220 C

N2 1.0ml/min

- 12 - A
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H 5 G0N AR Hg
No. of No. of total ) )
Company workers chemical Main process Main Products
products

A 12,975 428 Fab DRAM", NAND Flash Memory etc

B 6,300 433 Fab LDI”, CMOS? Image sensor etc
Application Process Chip(AP Chip),

C 26,824 - Fab PP . P P
Memory chip, Power Module IC etc

D 1,190 239 Fab CMOS Image sensor, RFE-COMOS etc
Mixed Signal, CMOS Image sensor,

E 743 314 Fab N
RF-COMOS, ASIC” etc

F 770 104 Fab LDI, Timing Controller

G 2,300 163 Fab LDI, Timing Controller

H 1,488 106 Fab Power MOSFET®

I 606 195 Fab Power MOSFET, IGBT?

J 4500 152 Assembly Saw, Attach, Bond, etc

K 1,681 73 Assembly Saw, Attach, Bond, etc

L 3,521 175 Assembly Bumping, Packaging etc

1) DRAM : Dynamic Random Access Memory, 2) LDI :

LCD Driver IC, 3) CMOS Complementary metal-oxide

semiconductor, 4) ASIC : Application Specific Intergrated Circuit, 5) MOSFET : Metal-Oxide Semiconducto FET
6) IGBT : Insulated Gate Bipolar Transistor
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H 6. AIEEE SIEHHE AIYE A #EEE0 Ofst CMR 2§/ g
No. of chemical products used No. of Chemical substance
CMR Classification®
. No. of . Repro-—
Com Main Single- . Component  Component Carcino- Muta- ot
Mixture chemicals chemicals CMR Py s ductive
pany  Process  Total ;ggjﬁi{gsce products? (duplicates (duplicate)s substance genicity genicity toxicity
included) removed) (ratio, %) 1A 1B 2 1A 1B 2 1A 1B 2
A Fab 428 154 274 997 183 41(22.4%) 3 2 8 - 2 6 2 8 10
B Fab 433 167 266 987 147 35(23.8%) 3 - 7. - - 6 2 7 10
D Fab 239 158 81 256 101 22(21.8%) 2 1 5 - - 4 2 2 6
E Fab 314 130 184 632 122 45(36.9%) 3 5 7. - - 9 2 6 13
F Fab 104 46 58 193 102 26(25.5%) 4 1 5 - 1 4, 1 5 5
G Fab 163 80 83 276 95 30(31.6%) 3 2 7 - 1 4. 1 6 6
H Fab 106 46 60 193 98 30(30.6%) 3 2 6 - 1 6. 2 3 7
I Fab 195 72 123 370 163 51(31.3%) 7 4 13 - 3 3 3 10 8
Sub 3549
Mean 247+132 106451 141489 483+341 126+33
+SD (280£5.4)

1) Single-substance products : consists of a componet
2) Mixtue products : consists of two or more compoents

3) Refer to table 1 for classifications
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H 6. AILEE SIEHH|E AIYE A #EEE0 Ofst CMR &/ dEAIH)
No. of chemical products used No. of Chemical substance
CMR Classification®
. No. of . Repro-
Com Main Single- . Component  Component Carcino- Muta- oL
Mixture chemicals chemicals CMR e fod ductive
pany  process Total sgbgtartlce products?® (duplicates  (duplicates substance genicity genicity toxicity
products included) removed)’ (ratio, %)
4 1A 1B 2. 1A 1B 2/ 1A 1B 2
] Assembly 152 29 123 499 151 42(278%) 4 1 10 - 2 7 - 4 14
K Assembly 73 14 59 251 75 17(22.7%) 3 1 3 - 2 1. - 2 b5
L Assembly 175 32 143 593 152 43(31.6%) 6 9 9 - 2 4 2 6 10
Sub 35+16
Mean 133453 25+9 108+43 447+176 126+44
+SD (27.314.4)
Total H+11
Mean 216+125 4457 132+78 477+29%6 126+34
+SD (27.8344.9)

1) Single-substance products : consists of a componet

2) Mixtue products : consists of two or more compoents

3) Refer to table 1 for classifications
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2 7. MAHE AL SeiH[E2| MSDS o 4 E FUHIE 7|x

P
oi3

o

an

Chemical products used

MSDSs containing trade secret”(s) for component information

. Single- X

(B) rtioD/A) B atiok/0) te) (FD 1-G/H)
A Fab 428 154 274 ( 4411%})/0) (32%) ( 6;%2/& 351 778 45.1%
B Fab 433 167 266 (33,77%/@ (0‘8%) (657%/0) 358 742 48.2%
D Fab 239 158 81 (9?2%%)) (0‘8%) (272;% 49 89 55.1%
E Fab 314 130 184 (28?2%) (2‘2%) ( 4§S%> 182 379 48.0%
P Fab 104 46 58 (22??%) (2;%) (3;§%> 47 101 46.5%
G Fab 163 80 & (271,181%) (0‘8%) (53%%) 88 180 48.8%
H Fab 106 4 %0 (101,41%) (0,8%) (181,;%) A 20 48.0%
I Fab 195 72 123 ( 4.2%) (0‘8%) (7.2%) 14 44 31.8%
1\/55%} TR 10651 141489 (2;(2)115) (0;?.4) (4(?22?7) 1304142 2054306 464465

1) Trade secret : component whose chemical identity is masked
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2 7. MLEE AL SIEtH[E2 MSDS o /94 E EUHIE JIM dEAD

Chemical products used MSDSs containing trade secret”(s) for component information
. Single- .
Com Main Single- X T(?tal substance Mixture Trade Trade secret
pany process Total substance Mnéturte (ratio,%)  “Lroducts (pr(fc‘-iucés) secret Total g ratio(%) of
(A) products products Nl (ratio,%) ratio, 7o components  COTROReN components
(B) (C ratio=D/ E . (F, @) ) (I=G/H)
A) ratio=E/B) ratio=F/C)
69 0 69
I Aserbly 152 29 123 155 3% 46.2%
(45.4%) (0.0%) (56.1%)
41 0 41
K Asaby 73 14 59 81 189 42.8%
(562%)  (0.0%) (69.5%)
69 3 66
L Asably 175 32 143 164 347 47.2%
(304%)  (94%)  (46.2%)
Sub 59£16 1+2 57+15
Mean 13353 2519 108+43 133+45 290+87 45.4+2.3
+SD (47.0£85) (3.1£5.4) (57.3t11.7)
Total 67+62 1+2 66£61
Mean 216125 4+57 13278 137+121 204+259 45.915.6
+SD (29.7£169  (1.6%2.9)  (45.0+205)

1) Trade secret : component whose chemical identity is masked

i
S— |
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= al =] SO o i3
a3 1. MSDS g 20 A 7|[xE 22l SRE ==
egd) components on MSDS \
Ingredients Content{wt, 55)
component A 36
component B 60
secretl 15
secret2 15
e secret3 1
250
230 total content of all secret components : 4%
209 /
200
=. 150 egl) components on MSDS
E Iggredients Content(wt, %)
Q component A 20
g. component B 20
U component C 25
= 100
Ll e secret 35
75
total content of all secret components : 35%
50 42 //
15 14 16
H N o = B
1 10 20 30 40 50 60 70 80 90 100 110

content accouted for by trade secret component(s) each MSDS
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# 8 MSDSOf| 7[ME #EEE ol2le| et RH=

3 Asuy

NO Substance Name CMRY CAS no. \Sa?u:&;{}l"t;s I?;I?;’

Acrylic acid - 79-10-7 Trace? A

2 Acrylic acid - 79-10-7 <1L.OoD?Y A
Ethyl acetate - 141-78-6 <LOD

3 2-Methoxyethanol R1B 109-86-4 0.03% A

4 N-hexane R2 110-54-3 Trace A

5 1,4-Dioxane C2 123-91-1 Trace B

6 Methanol - 67-56-1 <LOD B
Ethanolamine - 141-43-5 Trace

7 2-Ethoxyethanol R1B 110-80-5 7.3% K
Ethylene glycol - 107-21-1 1.6%

8 Methyl ethyl ketone - 78-93-3 <LOD L

9 Isopropylalchol - 67-63-0 0.3% L

10 1,4-Dioxane C2 123-91-1 0.2% D
P-Cresol - 106-44-5 Trace

11 2-methoxyethanol R1B 109-86-4 0.004% E
Acetone - 67-64-1 0.14%

12 1,4-Dioxane Cc2 123-91-1 0.4% F
P-Cresol - 106-44-5 Trace

13 P-Cresol - 106-44-5 Trace F
Acetone - 67-64-1 0.17%

14 1,4-dioxane C2 123-91-1 0.26% G
P-Cresol - 106-44-5 Trace

15 Isobutyl Acetate - 110-19-0 Trace G
N-amylketone - 110-43-0 0.2%

16 3-Cresol - 108-39-4 <LOD o
2,5-Dimethylphenol - 95-87-4 <LOD

17 Methylene chloride C2 75-09-2 <LOD I

1) CMR classification recording method
* Carcinogenicity @ Cl1A, CI1B, C2
«=xMutagenicity : M1A, M1B, M2
wkxReproductive toxicity @ R1A, R1B, R2

2) LOQ(Limit of Quantitation) > Trace > LOD(Limit of Detection)
LOQ : 0.0215~0.041

3) < LOD(Limit of Detection) 0.0064~0.0121
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29 FEEE R 7ML S LA g
NO MSDS %2?2113(788%1 Fontent
Component CAS no. content(%) content(%) difference

1 PGMEA" 108-65-6 75-90% 71.2% 3.8%
PGMEA 108-65-6 >T74% 73.6% 1.4%

’ 2-Ethoxyethanol ~ 110-80-5 >20% 18.1% 2.9%
3  PGMEA 108-65-6  82.5-83.5% 68.6% 13.9%
4  PGMEA 108-65-6 67-73% 56.7% 10.3%

5 Butyrolactone 96-48-0 55-60% 42% 13%
6 PGMEA 108-65-6 40-50% 37.3% 2.1%
7  PGMEA 108-65-6 40-50% 59.1% 9.1%
8 PGMEA 108-65-6 50-60% 67.7% 7.71%
9 PGMEA 108-65-6 34-45% 53.7% 8.7%
10  PGMEA 108-65-6 85-95% 79.6% 5.4%
11  PGME? 107-98-2 10-16% 7.6% 2.4%

1) Propylene Glycol Monomethyl Ether Acetate :

2) Propylene Glycol Monomethyl Ether
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3.4 MSDS A 34
ANz} 37 A" 607 A= MSDS 2 FE S4- 934, s R v

WA BNRIE ST, 119 &5 S0 7 JE 5 151 5 R rAIdER

A3 ARe] Agehg g7t AdRs vhe Zom AlR8e <3 11>3 2tk
23k e HriE MSDS 59 43.3%(2671 A|E)E 2013 d o] ol A g
Ad #AF AR 2oz ety olo] wela o37je ddEE MSDSE
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ol &l S22 Z(CAS No. 107-21-1)°] Z3ZHe 1] AFe] A=A 1B, wWHol4a
A E(CAS No. 108-10-1)0] E3HE 17] AFe] EHAF 2, AEFEFA=(CAS
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H 11. MSDS M2 HIt MEL8

) No. of ] ] No. of
Article Samples Checking items
(rate%) case
Hazards identification 32(563.3%) Part list of Hazard - Risk Classification 10
Wrong list of Hazard - Risk Classification 23
57(95%) Omission of Symbol 3
Wrong list of Precautionary Statement 47
Part omission of Precautionary Statement 11
Unsuitable record of Precautionary Statement 2
Loxicological 27(45%)  Part list of Health hazards informationl” 2%
Omission of trade secret substances information 19
Omission of Health hazards information 3
Unsuitable record of Health hazards information 5
géi%igepig?etggfn& 18(30%) Omission of occupational exposure limit values 12
Part list of occupational exposure limit values 8
Wrong list of occupational exposure limit values 1
Omission of trade secret substances information 10
3(5%) Omission of Appropriate engineering controls 3
3(56%) Part list of Personal protective equipment
] -
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No. of

Article Samples Checking items No. of

(rate%) case

Regulatory information 30(50.0%) Ingredients list of Industrial Safety and Health Act 19
Omission of Industrial Safety and Health Act 6

Part list of Industrial Safety and Health Act 5

30(50.0%) Omission of Chemical substances control Act 4

Ingredients list of Chemical substances control Act 2

Unsuitable record of Chemical substances control Act Name 24

1) Acute toxic, Skin corrosive/irritant, Serious eye damage/eye irritation, Respiratory sensitization, Skin sensitization,
Carcinogenicity, Germ Cell Mutagenicity, Reproductive toxicity, Specific target organ toxicity(single exposure), Specific target

organ toxicity(repeated exposure), Aspiration hazard
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Abstract

An Investigation on Chemicals Used in
Semiconductor Industry, Identification of

Trade Secrets and Evaluation on Accuracy
of MSDS in Photolithography Process

Youn-soon Choi
Department of Environmental Health
Graduate School of Public Health

Seoul National University, Korea

Advisor Chungsik Yoon, Ph.D., CIH

Background: Workers in Semiconductor manufacturing industry are likely to be
exposed to chemical and/or physical agents due to the intensive use of
chemical substances and energy. Diseases, for which workers in Semiconductor
manufacturing industry had applied for industrial accident compensation, were

mostly made up of chronic ones including cancers. This occupational diseases
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were reported to occur in Fabrication and Chip assembly line.
This study identified the ingredients of chemical products chiefly used in
fabrication and photo line and their concentrations, and evaluated the accuracy

of MSDSs in detail.

Methodology: Information on chemicals used in a total of 11 workplacese was
given, and sample products and their MSDSs were collected on-spot in 12
workplaces. Qualitative and quantitative analyses and accuracy evaluation were

performed.

Results: The number of chemical products used in the investigated
semiconductor workplaces averaged 216+125, among which single-substance
products accounted for 84+57 and mixture products accounted for 132+78
(61.1%). Each workplace had on average 126134 of individual chemical
substances (duplicates removed) composing the products. Each workplace
had 31411 of CMR materials in its products which on average takes up
278% of each workplace’s all chemical substances. With trade secret
components and duplicates excluded, a total of 545 unique substances were
identified, out of which 141 CMR substances take up 25.9% by ratio.

Each workplace had 67t62 of trade secret(s)-containing products, which on

average takes up 29.7£16.9% of each workplace’s all chemical products used.
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Focused on a process line, workplaces having Fab line on average had
70174 trade secret(s)-containing products which is a contrast with 59+16 of
trade secret(s)-containing products of workplaces having assembly.

Anaylzed with GC-MSD and GC, 2 substances (2-ethoxyethanol, ethylene
glycol), which were not presented and should have been expressed on
MSDSs, were confirmed. Identified substaces, which were believed to trade
secrets, were 5 including butylrolactone, ethanol in 8 products. Toxicological
information was not properly presented on MSDSs for those substances.
Especially, 5 products left out CMR classification information.

With these results, businesses need to put efforts to keep information on

MSDSs updated by revising them at least every two years.

Keyword : MSDS, CMR, Fab, PR, , Hazard-Risk Classification,
GC-MSD, GC

Student number : 2002-22664
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Material Safety Data Sheet(MSDS) Format

1. Product and company identification

a) Product Name: (to indicate the same name or code as shown in label)
b) Recommended use of the chemical and restrictions on use:

¢) Manufacturer/Supplier/Distributor Information

- Name:

- Address:

- Emergency phone number:

2. Hazards identification

a) Hazard-Risk Classification:

b) Label elements including precautionary statements
- Symbol:

- Signal Word:

- Hazard-Risk Statement:

- Precautionary Statement:

c) Other Hazard-Risk which are not included in the classification criteria
(e.g. dust explosion hazard):

3. Composition/Information on ingredients

Chemical Name Other name CAS number or Other identification
number Content (%)

4. First aid measures

a) Eye contact:
b) Skin contact:
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¢) Inhalation:
d) Ingestion:
e) Indication of immediate medical attention and notes for physician:

5. Fire-Fighting measures

a) Suitable (and unsuitable) extinguishing media:

b) Specific hazards arising from the chemical (e.g. nature of any hazardous
combustion products):

¢) Special protective equipment and precautions for fire-fighters:

6. Accidental release measures

a) Personal precautions, protective equipment and emergency procedures:
b) Environmental precautions and protective procedures:
c) Methods and materials for containment and cleaning up:

7. Handling and storage

a) Precautions for safe handling:
b) Conditions for safe storage (including any incompatibilities):

8. Exposure controls & personal protection

a) Control parameters (e.g. occupational exposure limit values, biological
limit values):

b) Appropriate engineering controls:
¢) Personal protective equipment

- Respiratory protection:

Eye protection:

- Hands protection:

Body protection:

_53_



9. Physical and chemical properties

a) Appearance (physical state, color etc):
b) Odour:

c) Odour threshold:

d) p
e) Metmg point/freezing point:

f) Initial boiling point and boiling range:

g) Flash point :

h) Evaporation rate:

i) Flammability (solid, gas):

J) Upper/lower flammability or explosive limits:
k) Vapor pressure:

) Solubility:

m) Vapor density:

n) Relative density:

Partition coefficient: n-octanol/water:
Auto-ignition temperature:

Decomposition temperature:

Viscosity:

Molecular mass:

o

P

q
r

~

S

~

10. Stability and reactivity

a
b
C
d

~

Chemical stability and possibility of hazardous reactions:

~

Conditions to avoid (e.g. static discharge, shock or vibration, etc):
Incompatible materials:
Hazardous decomposition products:

= —

11. Toxicological information

a) Information on the likely routes of exposure:
b) Health hazards inoformation
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- Acute toxic:

- Skin corrosive/irritant:

- Serious eye damage/eye irritation:

- Respiratory sensitization:

- Skin sensitization:

- Carcinogenicity:

- Germ Cell Mutagenicity :

- Reproductive toxicity:

- Specific target organ toxicity (single exposure):
- Specific target organ toxicity (repeated exposure):
- Aspiration hazard:

12. Ecological information

a) Aquatic and terrestrial ecotoxicity:
b) Persistence and degradability:

¢) Bioaccumulative potential:

d) Mobility in soil:

e) Other adverse effects:

13. Disposal considerations

a) Disposal method:

b) Disposal precaution (including the disposal method of contaminated
container and packaging):

14. Transport information

UN number:

UN proper shipping name:
Transport hazard class:
Packing group (if applicable):

a
b
C
d

= —~ = —
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e) Marine pollution (yes/no):

f) Special precaution which a user to be aware of or needs to comply
with in connection with transport or conveyance either within or outside
their premises:

15. Regulatory information

a) Industrial Safety and Health Act:

b) Toxic Chemical Control Act:

c) Dangerous Material Safety Control Act:

d) Wastes Management Act:

e) Other requirements in domestic and other countries:

16. Other information

a) Information source and references:
b) Issuing date:

¢) Revision number and date:

d) others:
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A& 6071 AF MSDS TAAE(45%)
No CAS No. Substance CMR
1 75-09-2 Methylene Chloride C2
2 3852-09-3 Methyl 3-methoxypropionate
3 6132-04-3 Sodium citrates
4 9003-11-6 Poly Oxirane, Meth polymer
5 107-15-3 Ethylenediamine
6 107-98-2 Methylcyclohexane, PGME
7 108-10-1 Methyl isobutyl ketone C2
8 108-65-6 PGMEA
9 108-87-2 Methylcyclohexane
10 108-88-3 Toluene R2
11 108-94-1 Cyclohexanone C2
12 110-43-0 Methyl amyl ketone
13 110-80-5 2-Ethoxyethanol R1B
14 112-34-5 2-(2-Butoxyethoxy)Ethanol
15 119313-12-1 Photoinitiator
16 123-86-4 n-Butyl acetate
17 123-91-1 1,4-Dioxane C2
18 127-19-5 N,N-Dimethyl acetamide R1B
19 13048-33-4 Acrylate Diluent
20 1319-77-3 Cresol
21 141-43-5 2-Aminoethanol R2
22 142-82-5 n-Heptane
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No CAS No. Substance CMR
23 144317-44-2 PAG

24 1589-47-5 2-methoxy-1-propanol RI1B
25 19153-98-1 Sodium gold sulfite

26 2002-1-534 1,3-Di-2-propenyl-2-(2-propenyloxy))benzene

27 25322-68-3 Polyethylene Oxide

28 25322-69-4 Polyoxypropylene glyco

29 2809-21-4 1-hydroxyethylidene-1,1-diphosphonic Acid

30 34562-31-7 Pyridin

31 527-07-1 Gluconic acid R2
32 67-63-0 2-Propanol(IPA) R2
33 67-64-1 Acetone

34 69011-36-5 oxy—1,2-ethanediyl R2
35 69-72-7 Salicylic acid

36 75-59-2 Tetra methyl ammonium hydroxide

37 77132-18-5 water

38 7758-29-4 Triphosphoric acid

39 '78-93-3 Butanone

40 872-50-4 1-methyl-2-pyrrolidinone RI1B
41 88917-22-0 Dipropylene glycol methyl ether acetate

42 9003-11-6 Polyethylene—polypropylene glycol M2
43 95-14-7 lh-benzotriaxole

44 96-48-0 Dihydro-2(3H)-furanone

45 97-64-3 Ethyl ester



HAF GC HAEEZ(33%D)

No | CAS No. Substance ]5]‘1 e;(ijg?ci CMR
1 108-65-6 PGMEA 32

2 108-94-1 Cyclohexanone 15 C2

3 96-48-0 Gamma-butyrolactone 13 M2

4 97-64-3 Ethyl lactate 8

5 107-98-2 PGME 7

6 123-91-1 1,4-Dioxane 7 C2

7 110-43-0 Methyl amyl ketone 5

3 106-44-5 P-cresol 4

9 110-80-5 2-Ethoxyethanol 4 RI1IB
10 123-86-4 n—Butylacetate 4

11 67-64-1 Acetone 3 R2

12 109-86-4 2-methoxyethanol 2 RI1IB
13 75-09-2 Methylene Chloride 1 C2

14 79-10-7 Acrylic acid 1

15 | 3852-09-3 Methyl 3-methoxypropionate 1

16 105-67-9 2,4-Dimethylphenol 1

17 107-21-1 Ethyleneglycol 1 R1B
18 108-10-1 MIBK 1 C2

19 108-65-6 1-methoxy—-2-propanol actate 1

20 108-88-3 Toluene 1 R2
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Detecting

No | CAS No. Substance Frequency CMR
21 110-19-0 Isobutyl acetate 1

22 110-54-3 N-hexane 1 R2
23 127-19-5 N,N-Dimethyl acetamide 1 R1B
24 | 1319-77-3 Cresol 1

25 141-43-5 2-Aminoethanol 1 R2
26 | 1453-24-3 1-ethyl-cyclohexene 1

27 | 4889-83-2 Bicyclo(3.1.1)hept-2-ene 1

28 538-68-1 Amylbenzene 1

29 57-55-6 1,2-propanediol 1

30 64-17-5 Ethanol 1 CIlA
31 67-56-1 Methanol 1 R1B
32 67-63-0 2-Propanol(IPA) 1 R2
33 '78-93-3 MEK 1
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2% 4
=
EF89(49%)
No CAS No. Substance IgZ?Egii ISHA? CCA? CMR
1 108-94-1 Cyclohexanone 15 sflfsnt;rr?ie ) 2
2 1319-77-3 Cresol 1 SES;;?; EOE;IE B
substance
3 108-39-4 M-cresol sﬁgie Alicgint 7
substance
4 106-44-5 P-cresol 4 SS;)SIEI?; - -
5 110-80-5 2-Ethoxyethanol 4 SES;;?; Sugs;lgce RIB
6 127-19-5 N,N-Dimethyl acetamide 1 SES;;?; - RIB
7 67-63-0 2-Propanol(IPA) 1 SES;;?; B -
Control Toxic
8 79-01-6 TCE
substance substance C1a, M2
9 106-89-8 Epichlorohydrin SE]:;;?; suggtzlgce CIB
pa 1
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No CAS No. Substance Detecting ISHA CoR? CMR
Frequency
Control Toxic
10 56-23-5 Tetra chloromethane ubstance ubstance C1B
Control
11 75-26-3 2-bromopane ubstance RI1A
Control
12 106-94-5 1-bromopane ubstance RI1B
Control
13 108-38-3 M-Xylene ubstance
Control
14 95-47-6 O-Xylene substance
Control
15 106-42-3 P-Xylene ubstance
. Toxic
16 872-50-4 1-Methyl-2-Pyrrolidinone ubstance RI1B
17 7803-49-8 Hydroxylamine Toxic C2
substance
Control
18 100-41-4 Ethylbenzene ubstance C2
e Control Toxic ClA,
19 71-43-2 Benzene substance substance MIB
20 929-06-6 2-(2- Aminethoxy )ethanol
21 96-48-0 Gamma-butyrolactone 13
18-
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Detecting

No CAS No. Substance ISHA" ccA? CMR
Frequency
Control Toxic
22 141-78-6 Ethyl acetate ubstance ubstance
Control
23 142-82-5 Heptane substance
24 108-65-6 PGMEA 32
25 97-64-3 Ethyl lactate 8
26 107-98-2 PGME 7
27 123-91-1 1.4-Dioxane 7 Control 2
substance
Control
28 110-43-0 Methyl amyl ketone 5 ubstance
29 123-86-4 n-Butylacetate 4 Control
substance
Control
30 67-64-1 Acetone 3 ubstance
Control Toxic
31 109-86-4 2-methoxyethanol 2 ubstance substance RI1B
. Control
32 75-09-2 Methylene Chloride 1 ubstance C2
) Control Accident
33 79-10-7 Methyl 3-methoxypropionate 1 substance stbstance
34 3852-09-3 Methyl 3-methoxypropionate 1
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Detecting

No CAS No. Substance ISHA" ccA? CMR
Frequency
35 105-67-9 2,4-Dimethylphenol 1
36 107-21-1 Ethyleneglycol 1 Control
substance
37 108-65-6 1-methoxy—-2-propanol actate 1
% 110-19-0 Tsobutyl acetate 1 Control
substance
Control
39 110-54-3 N-hexane 1 ubstance R2
40 141-43-5 2- Aminethanol 1 Control
substance
41 1453-24-3 1-ethyl-cyclohexene 1
42 4889-83-2 Bicyclo(3.1.1)hept-2-ene 1
43 538-68-1 Amylbenzene 1
44 57-55-6 1,2-propanediol 1
45 64-17-5 Ethanol 1 - - C1(Drink)
46 67-56-1 Methanol 1 Control Towc Accident -
substance substance
Control Toxic,Accident
4 -03- _
7 789373 MEK 1 substance substance
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Detecting

No CAS No. Substance ISHA" ccA? CMR
Frequency
48 108-10-1 MIBK 1 ontrol substance - C2
e Control Toxic,Accident
49 108-88-3 Toluene 1 ubstance ubstance R2

1) Industrial safety & health ACT
2) Chemicals Control ACT
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