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ABSTRACT

Academic reserch institutions have many kinds of chemicals due to large
number of projects and wide research fields. But the quantity of chemicals is
far less than a general factory which usually has a fixed manufacturing process.
In addtion to complying with relevant regulations, considerable difficulty exists
in the management of chemicals in the research institutions.

This study used an existing chemical management system in a research institute
and increased the notification and control functions to remind users to register
for the use of chmicals so that the amount registered in the system can match
with the actual amount. Indirectly, the user can learn from the system and take
care of the chemicals that have not been used for a long time. Therefore, the
internal circulation is increased and the stocks of chemicals are reduced.

The notifications for unregistration for use -and system help functions have
resulted in the reduction of:chemicals. The purchasing permit will be revoked
if the users do not perform the registration for use of chemicals over three
months. These all lead to substantial reduction of the number of mid-term and
long-term unregistratered users from 812 to 170 people (or about 79 percent
improvement). The amount of unregistered chemicals has been decreased from
the original 120.5 to 25.5 tons, with the overall reduction of chemicals by 248
tons (or about 62 per cent).The average monthly purchased quantity of
chemicals is decreased by about 1.1 tons after the improvement. The
purcurement and the management costs, the potential risks of storage and
occupational health hazards are also reduced.
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&/ -1 iEx @t $(kg) | 2P F(kg) | ws X bR F (%)
93/02 897 2,914 31%
93/03 6,613 31, 942 21%
93/04 3,901 14, 562 24%
93/05 2,427 34,188 h
93/06 10, 107 16, 627 61%
93/07 5,458 17,944 30%
93/08 4, 626 34, 066 14%
93/09 4, 818 34, 613 14%
93/10 6,278 27, 649 23%

9311 1,182 21,372 4%
93/12 3, 764 41, 955 9%
94/01 20, 748 84, 318 25%
94/02 22, 1871 31,312 3%
94/03 11,497 37,250 31%
94/04 6..845 196. 993 3%
94/05 18,658 92,919 20%
94/06 17, 897 59,676 30%
94/07 6. 320 24,738 26%
94/08 6, 178 29,579 21%
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94/10 3,612 41, 938 9%
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95/07 9, 964 09,114 1 7%
95/08 18,178 130, 742 14%
95/09 16, 594 90, 573 33%
95/10 3, 298 36, 966 9%
95/11 15, 825 08, 945 2%
95/12 9, 791 52,406 19%
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18 | g % 250m1THF ;% #| [F) & 55 %2 7] #8317 Hood p = Siﬁ’ £¢ 2. 8 % Pump #=#
m %; = I:L‘J&/ f“f)": Foo 3R THF /w.‘g()» HOOd -ﬁv) Z_ ‘t‘%ﬂ (100C>
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Z@;%J»’%VF - ﬁgyj\;ﬁ[r g ,,;:f_ﬁ% P B2 3R
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G F 0 Rk T

REACTIVITY

oo | KRS EE LA
1 ERRGLT ) 1 REACTIVITY CODE  CONSEQUENCES
2 APEF ) 2 F R FOsAR R
. G .
3 b Pl o3 H Heat Generation
H H =
4 B0 - PR U F P ! Ad R H
H [ H N
5 mEsE R I 5 F Fire
6 | " ] A NG
. o ar g o T - .
7 MRl (P R 0 K R) g |8 i 7 G Innocuous and non-flammalde gas generation
8 [wiogiies s o lalo o] : A4 Ed DT RFA
. " N H H G . .
9 FAU RN ¢ | o Wl GT Toxic gas generation
10 |35 R [l NI AripPFa
. GT GT GT .
1 |54 o | o | oo 6 u GF Flammable gas generation
H | H
12 [cAE AT RS @l @ @ v . ALV ORFAR
. H H .
13 |fas [ - p i 13 E Explosive
H /.
14 |psy "l r 1 RF
15 |&ipd i N 15 P Violent polymerization
16 |s s (54%) ; 5 e EEE.. FIEIRE e
. . ] i H [ i o B y . P . .
17 &g s a | kb a | oG o | M S e S Solubilization of toxic substances
T T - . o ’
18 |2fme? s B e I Pl " el A CRIE R Xy
19 |f e N ¢ ool : ’19._ - ) U May be hazardous but unknown
T e - . .
20 |#Ep G AR a | F ¢ Ol e E = GRS LN
" -
- s e o o e Toee | oer [ e | or oo [ or | oor 8 I [ i :
21 ERAERERD 2 2R ? 2 : ; : 1 1 1 1 1 1 1 1 2 , H FRESY] 2 Example:
sRAE EEBREF AT T | o T GF 2 W oF i ¥
22 g H H E U S GF 22 H
k) i ¥ £ 61 f Fie ] " E -
g3 |EBFE EECER B, | T i T A ” F Heat generation, fire and toxic gas
B R Poor g ! generation
24 1A EBEERMLES s s s s s s 21 GT éi%%@"’\"’»gi—%'ﬁ%‘iﬂ
GF | GF - - - - - - -
5 |5e# HHBE .
H H -
2% |#u aoE U ) O B
H W H [l
27 “F &nﬁ_;ﬂ'%i\- g *: F H E GF GF 27
GT E E
98 |xtefertd t aH () | 0| b i T -
29 |G femtd &4 (g k) i 2
= B = L 4 3 e e o H [l [l [l [l [l H
fES Aok R f i i i I F F F ¥ f 1 E F i i i GF P i 30
30 Ed 6 £ F 6 or E GT GT GT £ GT £ ¢ ¢ T 6T P
IR [T z 2 i i BE
32 |4 emman a | e u T 0 y »
N H
33 |memn o Pl i 3 i - 3
34 |my e B EE i HEE BE E HHEHE
W H H [l H
101 |7 %2 5 w4 ¢ | F ¢ o F 1o
GT F F GT
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103 Wl ow | s 0 Wo|low | U Wl ow | w | oW | ow Wo|ow 0 g |18
104 0 N R R Tyl rTrlvlold]
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T T W TT T .
e i i ' o | on | W W o R o | o W[ e [ O o | o I
105 £ lz( R 4’” GF F GF GF Gr Lif GF G GT F E il i " H E E " GF i H E r r 105
GT F F H GT E
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S B R B A T AR A X 2% £ (NFPA4S table 2-2)

Excluding quantities in storage cabinets or Including quantities in storage
safty cans cabinets or safty cans
Flammable : i : '
Laboratory Maximum Maximum Maximum Maximum
Unit or Quantity* per Quantity™" per Quantity* per Quantity™" per
Calss Combustible y P Laboratory unit y P Laboratory unit
- 100 square feet 100 square feet
Liquid class
of laboratory ) ) ¢ | of laboratory )
unit Unsprinklered | Sprinklered unit Unsprinklered Sprinklered
Al I 10 Gallons 300 Gallons 600 Gallons 20 Gallons 600 Gallons | 1200 Gallons
Chight hazard ) LIl and 11A° 20 Gallons 400 Gallons 800 Gallons 40 Gallons 800 Gallons 1600 Gallons
2
B _ I 5 Gallons 150 Gallons 300 Gallons 10 Gallons 300 Gallons 600 Gallons
( Intermediate
hazard ) LIl and 11IA° 10 Gallons 200 Gallons 400 Gallons 20 Gallons 400 Gallons 800 Gallons
C?2 I 2 Gallons 75 Gallons 150 Gallons 4 Gallons 150 Gallons 300 Gallons
(low hazard ) LIl and 1A 4 Gallons 100 Gallons 200 Gallons 8 Gallons 200 Gallons 400 Gallons

IClass A laboratory units shall not be use as instructional laboratory units. *For maximum container sizes,see table7-2.

“Maximum guantities of flammable and combustible liquids in Class B and 5The maximum quantities of Class I liquids shall not exceed
Class C instructional laboratory units shall be 50 percent of those listed in the quantities specified for Class I liquids alone

the able. s\Wh t t . fi Ih q
*Regardless of the maximum allowable quantity, the maximum amount in a ere waler may create a serious Tire or personal hazard a

laboratory unit shall never exceed an amount calculated by using the nonwater extinguishing system may be used instead of
maximum quantity per 100 square feet of laboratory unit. The area of Sprinklers.

offices,lavatories, and other contiguous areas of a laboratory unit are to be ‘See description of flammable liquid storage room in section
included when-making this calculation 4-4 of NFPA 30
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SN BT BREG B BBV U T2 Bo% B4 (NFPA4S Table 7-2)

Container type Flammable liquids Combustible liquids

1A IB IC 1 1A

Glass 1pt 1qt 1gal 1gal 5gal
Metal (other than DOT druns) or approved plastic 1gal 5gal 5gal 5gal 5gal
Safety Cans 2gal 5gal 5gal 5gal 5gal
Metal drums (DOT) N/A 5gal 5gal 60gal 60gal

1gal=3.785L 1qt=0.95L 1pt=0.48L

4 A V2 T v 48 4 5 (NFPA45)

Flammable Liquid Class I :

Flash point Below 100°F (37.8°C)
Flammable Liquid Class T A :

Flash point Below 73°F (22.8°C) and Boiling Point below 100°F (37.8°C)
Flammable Liquid ClassI B :

Flash point Below 73°F (22.8°C ) and Boiling Point at or above 100°F(37.8°C)
Flammable Liquid Class I C :

Flash point Below 100°F (37.8°C) and Boiling Point at or above 73°F (22.8°C)

Combustible Liquid Class II -

Flash point Below 140°F60°C) or at or above 100°F(37.8°C)
Combustible Liquid Class III :

Flash point At or above 140°F(60°C)
Combustible Liquid Class IIT A :

Flash point Below 200°F(93.4°C) or at or above 140°F(60°C)

Combustible Liquid Class III B

Flash point At or above 200°F (93.4°C)
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