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Abstract

There are more than 30,000 chemical substances handled in domestic university laboratories. Among them,
hazardous materials are selected and managed as designated substances by the standards of 19 Ministries and
16 Acts. However, domestic safety—related laws and regulations are used to manage industrial risk factors
based on industrial activities. In case of installing a university chemical laboratory in accordance with the
installation standards applicable to general workplaces. It is not suitable to use as a laboratory installation
standard that can be applied to a chemical laboratory installed at a university such as a problem occurs in
applying to a university using a small quantity of dangerous substances in a small amount.

In order to establish the laboratory structure and facility standards that are appropriate for the
laboratory characteristics and apply systematic laboratory safety, the National Security Administration
shall apply the special handling standard of chemical experiment to places where handling less than 30
times the designated quantity of chemical substances for chemical experiments. On August 2, 2016, the
regulations for the enforcement of the Dangerous Goods Safety Management Act and the standards for
the structure and facilities of the university chemical laboratory were enacted.

In this study, we investigated the domestic chemical substances laws and regulations to determine the
chemical substances that are over—regulated in the relevant laws, and define them as substances against
accidents. The management criteria for the substances were analyzed. The R value for the designation of
the designated quantity by the concept of the space in the management standard was calculated.

Keywords : Hazardous material risk, A chemical laboratory. Specified quantity, CPM
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<Table 7> Classification of hazard chemical substance of Chemical control Act & legal basis
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<Table 8> Survey research result for A, B institutes

Item

Remarks

Number of Labs

Total Labs by building unit

Lab places handling
chemical substances in
advance

Laboratories handling chemical
substances

Lab places confirming
handling chemical
substances

Chemical kinds

Storage Capacity over 2L Vessel

Hazardous material kinds
(Non—Hazardous
material kinds)

“Safety control of dangerous
substance Act” subject material

Material kinds of
Hazardous & preparing
for accident

All included Safety control of
dangerous substance Act &
Chemicals management Act

Gas Type

Except mixed gas

Specific High pressure
gas type

Hydrogen & Oxygen

Number of Labs
handling gas

All gases in Vessel

Number of Labs
handling specific high
pressure gas

A institutes B institutes
130 places 52 places
59 places 49 places
23 places 33 places
33 kinds 38 kinds
26 kinds 35 kinds
(7 kinds) (3 kinds)
6 kinds 8 kinds
6 kinds 8 kinds
2 kinds 2 kinds
15 places 34 places
4 places 6 places

Specific high pressure gas : 19
kinds including Hydrogen

Manufacturer of
Chemical substances

J.T.BAKER, DAEJUNG, OCI
SAMCHUN, TEDIA, ALDRICH

In the survey result of 2
universities, Manufacturers are
same but vendors are different
for chemical substances
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<Table 9—1> Storage status of hazard materiasl in laboratory of A institute (over 2L)
division Cas No. name of Chemicals Contents Classification des1'gnat.ed
of hazards quantity (liter)
1 928—51-8 1—butanol 100.00%
2 109-86-4 | 2-M Hl2a
ethoxyethanol 99.80% S=g A ol 7] 2,000
-
Ao =
3 75—65—0 2—propanol 100.00% ﬁéggjﬂ;g] 400
-
o=
4 64—-19-7 Acetic Acid 100.00% _},ﬂﬁ% oﬂijﬂ 2,000
5 67—64—1 A ALA
- - cetone 9970% _/’:‘9_/\_] o Xﬂ 400
o O
o=
6 75-05-8 Acetonitrile 99.50% jﬁ_‘é_;éﬁzg] 400
A 1A
7 71-43-2 Benzene 99.50% H]—’F*é,;"é@iﬂ] 200
_ap_ Butanol (1—, A 2457
9 67—-66—3 Chloroform 99.50% IR
10 110-82-7 Cyclohexane 100.00% | S 200
! - Hl 484 917
11 75—09-2 Dichloromethane 100.00% IR
12 60—29-7 Diethyl Ether 100.00% 5stE 50
13 67-68-5 Di : A4
imethyl Sulfoxide 100.00% s=g Aol 4,000
. . A2 6=
14 68-12—2 | Dimethyfformamide. 99000 | JIZNGT 2,000
15 64—-17-5 Ethanol 95.00% LA 400
16 141-78-6 E A1
thyl Acetate 100.00% 1) 2=-84) o A 200
=
17 64—17-5 Ethyl Alcohol 95.00% I EF 400
18 107-21-1 E A3
thylene Glycol 99.50% Z=g Aol 4,000
-
19 148-82-5 Heptane 100.00% v 913 =
o=
20 110-54-3 Hexane 100.00% Hﬁl:ggo;;ﬂ 200
=
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<Table 9—2> Storage status of hazard materiasl in laboratory of A institute (over 2L)

21 67—-63-0 Isopropyl Alcohol 100.00% dIEHF 400
22 67—56—1 Methanol 99.50% 4TS5 400
23 67-56—1 Methy! Alcohol 99.50% I EF 400
62— ALH 5
24 80—62-6 Methyl methacrylate 100.00% B 5284 o A 200
25 75—09—2 Methylene Chloride 100.00% v 913 =
26 7697-37-2 Nitric Acid 100.00% 2 AL 300 kg
27 25322—68—3 | Poly (Ethylene Glycol) | 100.00% A4A 6,000
28 67—63-0 Propanol, 2— 99.50% dIEHF 400
o o A3 57
29 872—50—4 Riedel—dehaen 100.00% Z=g A ol 7] 4,000
o O 1
_70_ Sodium Phosphate
30 7558=79—4 leaSI}JC Acs Rgagent 100.00%
99— A LA £
31 109-99-9 Tetrahydrofuran 100.00% BEARE 400
o 1
_ _ x—]]l)ﬂ
32 108—-88-3 Toluene 100.00% H],\C_Mqouxﬂ 200
o VINYLMETHYL
33 16753—-52—-1 DIMETHOCYSILANE 100.00%

<Table 10> Storage status of materials against accident in laboratory of A institute (over 2L)

division Name of Chemicals
1 Benzene
2 Ethyl Acetate
3 Methanol
4 Methyl Alcohol
5 Nitric Acid
6 Toluene

B71elA 2Lobd Basiar

2 TR <Table 11>7} Zo) ZA}HO* om,

APO) ARl el 23

]64€Z10 5 38%2
o] = =]t

= 5212 <Table 12>9}

730] Benzene, Butanone, 2—FEthyl Acetate, Hydrogen
Fluoride, Methanol, Methyl Alcohol, Toluene, Toluene,
anhydrous 5 & 8&0 % ARSI
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<Table 11> Storage status of hazard materiasl in laboratory of B institute (over 2L)
division Cas No. Name of Chemicals Contents Classification of desi_gnat.ed
hazards quantity (liter)
1 111-75-1 2— (Butylamino) ethanol 98.00% A3 - 2,000
. . o . A 24 F-5F
2 108—24-7 Acetic Anhydride 100.00% 1] 2294 o %) 1,000
ol . . . A 24 5+ .
3 64—19-7 Acetic Acid Glacial 100.00% J=g ) ol 3 2,000
T o
Ho=
4 67-64—1 Acetone 100.00% 2;_%2“:;] 400
A1A o=
5 76-05-8 Acetonitrile 100.00% géjég:] 400
6 64-17-5 Alcohol, Anhydrous, 100.00% TLH 400
Reagent
A1AH-F ;
7 71—-43-2 Benzene 99.00% HVF%}J o 200
):] [og=1
8 71-36-3 Butanol, 1- 100.00% H]ﬂlz%;jr;“;ﬂ 1,000
T O 1
Ho=
9 78-93-3 Butanone, 2— 100.00% H]il%lﬁiﬂ 200
):] [oR=1
10 1634-04—14 Butyl %Zﬁf Ether 100.00% H]il%]";‘;;ﬂ 200
11 67-66—3 Chloroform 100.00% H A HE
! j A 22 -5+
12 108—93-0 Cyclohexanol 100.00% H] 2554 o 7] 1,000
13 75-09-2 Dichloromethane 100.00% n Q&
14 60—29-7 Diethyl Ether 100.00% 542135 50
_ . . A 24 /-5
15 100—-37-8 Diethylaminoethanol 100.00% 2egay oz 2,000
. L A 22+
16 68—12—2 Dimethylformamide, N,N— 99.80% 2egay oz 2,000
Ho=
17 123-91-1 Dioxane, 1,4— 100.00% 2_%_%25;;1] 400
18 64—17-5 Ethanol 94.50% d3eF 400
19 64—17-5 Ethanol ansolut 100.00% d3eH 400
j O =
20 141-78-6 Ethyl Acetate 100.00% H]ﬂll ‘J;“;ﬂ 200
T O 1
Ho=
21 56-81-5 Glycerin 99.00% f@j&;} 4,000
T o 1
22 64—17-5 Ethyl Alcohol 100.00% AH&F 400
2 —-89-5 A1 /-5
23 142—-82-5 Heptane 100.00% H] 2504 o 3 200
o=
24 110-54-3 Hexane 100.00% B]ﬂll%‘;z?iﬂ 200
T O 1
25 7664—39-3 Hydrogen Fluoride 100.00% 55 1,000
26 67-63-0 Isopropyl Alcohol 100.00% 4385 400
27 67-56—1 Methanol 100.00% o5& 400
28 67-56—1 Methyl Alcohol 100.00% AH&F 400
29 75-09-2 Methylene Chloride 100.00% B $EE
A3 o =
30 105-59-9 N—Methyl diethanolamine 99.00% j;:gg!:] 4,000
31 8032—-32—4 Petroleum ether 100.00% SRAUN 200
) U S 0] =824 A
32 67-63-0 Propanol, 2— 100.00% dISH 400
o - A2 57
33 108—-65-6 SU-8 Developer 100.00% H]f,:%v-j/}j@‘,iﬂ 1,000
o0 = A1 /57
34 109-99-9 Tetrahydrofuran 100.00% 2223 0l ] 400
TToTo T
- A 1A 5+ .
35 108—88-3 Toluene 100.00% B]—’,\—%-j*g ol 7] 200
A 1A S =] 2=a 2] ol
36 108—88-3 Toluene, anhydrous 99.80% Al ﬁTrT;ﬂ]T e e 200
. A1A -7 .
37 540—-84-1 Trimethylpentane 100.00% B]—’,‘—%j*j ol 7] 200
. 22— 9 _ A 24 F-5F
38 1330—20-7 Xylene 100.00% 1] 2594 o1 7] 1,000
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<Table 12> Storage status of materials against accident in laboratory of A institute (over 2L)

Serial number

Name of Chemicals

1

Benzene

Butanone, 2—

Ethyl Acetate

Hydrogen Fluoride

Methanol

Methyl Alcohol

Toluene

N | || B> W

Toluene, anhydrous
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<Table 13> Calculation method of designated quantity of hazards
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<Table 14> Calculation of R value by Survey of A institute
. R wval
Classification desma.ted unit R
quantity 9 floor | 8 floor | 7 floor | 5 floor |[B1 floor

1 Acetic Acid 2,000 L 0.001 0 0 0 0
2 Acetone 400 L 0.08 0.23 0.05 0.05 0.05
3 Acetonitrile 400 L 0.07 0.07 0.02 0 0.01
4 Benzene 200 L 0 0.18 0 0 0.02
5 Butanol 1— 1,000 L 0.036 0 0 0 0
6 Diethyl Ether 50 L 0 0.08 0 0 0
7 Dimethylformamide, N,N— 2,000 L 0.001 0.02 0.037 0 0.008
8 Ethanol 400 L 0.285 0.345 0 0 0
9 Ethyl Acetate 200 L 0.11 0 0 0 0.04
10 Ethyl Alcohol 400 L 0.155 0.175 0 0 0.1545
11 Hexane 200 L 0.17 0.4 0 0 0
12 Isopropyl Alcohol 400 L 0.01 0.135 0 0.09 0
13 Methanol 400 L 0.18 0.2 0.045 0 0.015
14 Methyl Alcohol 400 L 0.055 0.085 0 0.005 0
15 Propanol, 2— 400 L 0 0.055 0 0 0
16 Tetrahydrofuran 400 L 0.006 0.151 0 0 0.045
17 Toluene 200 L 0.23 0.22 0 0 0
18 2—Methoxyethanol 2,000 L 0 0.001 0 0 0
19 2—propanol 400 L 0 0 0.02 0 0
20 Cyclohexane 200 L 0.02 0.02 0 0 0
21 Dimethyl Sulfoxide 4,000 L 0.001 0.0015 0 0 0
22 Ethylene Glycol 4,000 L 0.001 0.008 0 0 0
23 Methyl methacrylate 200 L 0 0.01 0 0 0
24 Nitric Acid 300 KG 0 0.033 0 0 0
25 Poly (Ethylene Glycol) 6,000 L 0 0.003 0 0 0
26 Riedel—dehaen 4,000 L 0 0.00125 0 0.0005 0

Sum of designated quantity R value for each floor 1.403 2.422 0.167 0.141 0.338
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<Table15> Calculation of R value by Survey of B institute
o desinated ) R value
Classification . unit
quantity 3 floor 2 floor 1 floor B1 floor
1 Acetic Acid 2,000 L 0.0025 0 0 0
2 Acetone 400 L 0.225 0.28 0 0
3 Acetonitrile 400 L 0.13 0.01 0.03625 0
4 Benzene 200 L 0 0.01 0 0
5 Butanol, 1— 1,000 L 0 0 0 0
6 Diethyl Ether 50 L 0.72 0 0.16 0
Dimethylformamide,
7 2,000 L 0 0.007 0 0
N,N—
8 Ethanol 400 L 0.225 0.11 0 0
9 Ethyl Acetate 200 L 0.51 0 0.04 0
10 Ethyl Alcohol 400 L 0.19 0.315 0.11 0
11 Hexane 200 L 0.37 0.1 0.09 0
12 Isopropyl Alcohol 400 L 0.09 0 0.01 0
13 Methanol 400 L 0.17 0.045 0.05 0.045
14 Methyl Alcohol 400 L 0.37 0.05 0 0
15 Propanol, 2— 400 L 0.03 0.03 0.02 0
16 Tetrahydrofuran 400 L 0.01 0.015 0.01 0
17 Toluene 200 L 0.02 0.04 0 0
18 2— (Butylamino) ethanol 2,000 L 0 0 0.002 0
19 Acetic Anhydride 1,000 L 0.012 0 0 0
20 Alcohol,Anhydrous, 400 L 0.01 0 0.04 0
21 Butanone, 2-— 200 L 0 0.01 0 0
Butyl Methyl Ether,
22 200 L 0.02 0 0.04 0
Tert—
23 Cyclohexanol 1,000 L 0 0.003 0 0
24 Diethylaminoethanol 2,000 L 0 0 0.001 0
25 Dioxane, 1,4— 400 L 0 0.005 0 0
26 Ethanol ansolut 400 L 0.045 0 0 0
27 Glycerin 4,000 L 0 0.01 0 0
28 Heptane 200 L 0 0.015 0 0
29 Hydrogen Fluoride 1,000 L 0 0.004 0 0
N—Methyl
30 4,000 L 0 0 0.0005 0
diethanolamine
31 Petroleum ether 200 L 0 0 0.04 0
32 SU-8 Developer 1,000 L 0.004 0 0 0
33 Toluene, anhydrous 200 L 0 0.01 0 0
34 Trimethylpentane 200 L 0.02 0 0 0
35 Xylene 1,000 L 0 0.022 0 0
Sum of designated quantity R value for each floor 3.174 1.091 0.650 0.045
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