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Abstract

In this paper, we propose a method to investigate the safety consciousness of a analyst incident

response. This study conducted a statistical survey on 154 analysts who hired as expert in

environment monitoring organizations in South Korea.

The results of the analyses showed that respondents had good awareness on the equipment

incident response and complied with laboratory safety regulations very well. Secondly, respondents

were aware of the importance in the order of equipment incident response, an analytical laboratory

incident response, and the cause of a chemical substance associated incident in an analytical

laboratory in regarding the regulation compliance for creating a safe laboratory environment and the

securement of laboratory safety. Therefore, (it was identified that) it would be necessary to create a

safe environment and integrate a safety management system.
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2. Research method
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V. Results

. General characteristics and qualifications

y‘é Aol ol takxle] dukd EAyt 2e]E A=A
T REAAEA Y A EALS v Ak Ak B4 F 4
He G 27.9%, o4 72.1%% 9449 ot Bwkew, o
B2 214 o] 30A ©lst 52.6%, 314l ©]4 404 o]sf
30.5%, 41A4 o]’ 16.9%= 414 vvte] o7} B& Ao
el AE4FE 1E 63.0%, 71 37.0%°]1
Tt 9 16.2%, 434 et QNS 23} 64.3%, et

O_u

4 AAL QT 23 19.5%2 ekt

A EA ZF AA AEe 54 U]U}o] 65.6%, 541 o]/\L 10
d muk 8.4%, 104 o] 15 vlwk 14.3%, 159 o] 411.7%
2 59 vk AExpt 7P o, AR AN AT
H WE 12 ARSI f39 A L ] 7]
gt AFAE 94.2%, HIHAFAE 5.8%=E YERTE AT &
o AR 23.4%, 3R 60.3%, HHRA 9.7%, 35t
20.8%, 71E} 5.8%% SABA AFZA7} 71 gokon, A
AAZ B ool thate] m B 26.0%, B 74.0%% e
W Table 1).

Table 1. General characteristics and qualifications
Variables n %
gender Male 43 27.9
Female 111 721
21-30 81 52.6
age 31-40 47 30.5
General 1< 26 16.9
charact | Marital single 97 63.0
eristics Status married 57 37.0
College 25 16.2
Educati University 99 64.3
on Graduate 30 195
school
5> 101 65.6
career 5-10 13 8.4
10-15 22 14.3
156< 18 11.7
Major yes 145 94.2
no 9 5.8
Qualific Occupational
ation Health 36 23.4
charact i
eristics szizia” Emlllrliggtima 62 40.3
Major | Health and 15 9.7
safety
chemistry 32 20.8
Etc 9 5.8
certifica no 40 26.0
te yes 114 74.0
Total 154 100.0

2. Factor analysis on the awareness of
chemical substance, equipment associated
incidents, equipment associated incidents

1. Factor analysis on the awareness of
chemical substance and equipment associated
incidents

o1 2 717 AHS A S gl Aatigel og
49 2ol #4 Az 3o aolow BAH 29 1
BAA AT A, Bhew, A 991 ol tig £ge] £
Hof A4 Abm thg P A4 olg BHsda, 29l 2t
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A Aba 99l A4E Wiegit(Table 2). stetEd 3 7]7]
Ak B3¢ 914 o] tiske] Cronbach's alphaZ o] &3k
A= B4 A 99 19 ‘B4 Al g By e
0.939, 221 29] 717] Atar oi-g W 142 0.958, 2.2 3
o] ‘B4 shehEE ARa U9l 9142 0.6938. 2 41F &7t 3

B¥AKTable 2).

3. Factor analysis on the awareness of an
analytical laboratory safety management

A Q] 1A figk 891 #A A 27]¢] 891
2 BAHon, 89 12 ekdAde] 14 A4, A8 &<l

o 711

A2 4 =, W8GR A ol tigh w3do] o] F
A4 okHB A4S e 248 WHela, 89 2% wS
T4, AT &5 Fddl g =g 5ol et Fo] 3HE o
A ok Fw 1AVt WHslth A bd e <l
2 #3}o|| tsle] Cronbach's alphaZ o] &3k Alg & 24 4
I 29l 19 ‘B obHEE 2AS 9% 4= 0. 8

4, Comparisons of the means regarding the

factors affecting the awareness of chemical

substance and equipment incident responses
shehEd 9 7)7] Abal o33 EA4 Qb ae] 4ol digt

col W val A3 98 2 /) A Uge 89l 1

W QA 3641, 891 3 BHA seEd Aa 99 9
31112 991 29) 717 Aba oh 3 Q140] b A 1
Bk, B4 bR A4S 29 1T e 24
& 918 4 3425, 890 2 BAY e A4 33160
2 AT PABY 2L AT F5o U 0] B

B}t tH(Table 4).

5. Correlations between the response to
chemical substance and equipment associated
incidents and the analytical laboratory safety
management

al =
A5 BAAe Tt ol Hated 1 77) Ala o 914
F 29l 19 B4 AR B B 143 a9l 29] 77 4]
30wy Aol 4 wEdel B Aoz vehgr)

Q) 19] B Aba g W 14 (=0.621), £.91 29] 7171
Uk e

e a7 dHes =
4e 9% Fsh 291 2 AT ok Sl 24 (r=0.764)°]
& Bayol 7P 7 ek on], o A o

Table 2. Factor analysis on the awareness of chemical substance and equipment associated incidents

Variables Factor
Factor 1 | Factor 2 | Factor 3
incident management and suppression procedure during a chemical substance incident (e.g.,
) ) : .890 .236 110
chemical substance, reagent, and gas) in an analytical laboratory
Initial response to a chemical substance incident in an analytical laboratory .878 .236 .077
Restoration and post—suppression measures for a chemical substance incident in an analytical 845 350 078
laboratory
Know the coping measures to a chemical substance incident in an analytical laboratory .823 211 142
Know the method to identify the site condition and secure the information regarding a chemical
L : . .786 271 .064
substance incident in an analytical laboratory
Know the major fa;tors causmg a chemical substance incident 582 330 351
in an analytical laboratory
Know the characteristics of a chemical substance incident in an analytical laboratory .566 .405 412
Know the situation and propagation path for an equipment 057 913 079
incident(GC, AAS, HPLC, ICP, IC) in an analytical laboratory ) ’ ’
Know the postflnmde‘nt measurel system for an equipment incident 316 891 004
in an analytical laboratory
Know the characteristics of an equipment incident in an analytical laboratory 167 .884 .099
Know the initial response for an equipment incident in an analytical laboratory .336 .875 -.031
Know the situation identification, access control, and data securement system for an equipment
C . . .396 .807 -.082
incident in an analytical laboratory
Know the incident during the transportation and delivery of chemical substances for a chemical
S . ) .156 -.030 .845
substance incident in an analytical laboratory
Know an incident due to the negligence of a chemical substance handler .106 .001 .829
eigen value 4.857 4.454 1.765
explanatory (%) 34.690 31.815 12.610
accuracy (%) 34.690 66.505 79.115
Cronbach's alpha 0.939 0.958 0.693
item n 7 5 2
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Table 3. Factor analysis on the awareness of an analytical laboratory safety management
Factor
Variables
Factor 1 Factor 2
| know about the "Laboratory Safety Act." 773 .004
| know the major contents of the safety management regulations of an analytical laboratory. .718 .304
| believe that sufficient environment is being created for conducting safe analytical works. 711 .331
| verify the risk (e.g., MSDS) of substances we are treating in the analytical laboratory before 619 356
conducting an analytical work. ) )
| try to comply with laboratory safety management regulations when | conduct an analytical work. .615 .515
| am fully aware of the response procedure to an emergency situation such as an incident in an 605 378
analytical laboratory. ’ :
| conduct an experiment after identifying risk factors associated with the facility. .602 511
A training program helps to secure the analytical laboratory safety and conduct a safe analysis. 77 .881
| believe that a training program and its contents are suitable to secure the safety of the analytical 235 800
laboratory and protect the safety of analysts. ) )
The contents of the posted laboratory safety management regulations actually help to conduct safe 420 704
research and experimental activities. ' ’
| actively participate in educations related to the analytical laboratory safety. 474 .665
eigen value 3.662 3.423
explanatory (%) 28.171 26.334
accuracy (%) 28.171 54.505
Cronbach's alpha 0.872 0.880
item n 7 4

Table 4. Comparisons of the means

equipment incident responses

regarding the factors affecting the awareness of chemical

substance and

Factor Mean+SD
Factor 1 Know the response method to an incident in an analytical laboratory 3.1566+0.737
awareness of chemical
substance and/or equipment Factor 2 Know the response method to an equipment incident 3.641+0.634
associated incidents Factor 3 Know the response method to a chemical substance incident 3.111+0.837
awareness of an analytical Factor 1 Compliance with regulations to create a safe analytical laboratory 3 49540 711
laboratory safety environment
management Factor 2 Secure the safety in an analytical laboratory 3.316+0.636

Table 5. Correlations between the
analytical laboratory safety management

response to chemical

substance and equipment associated

incidents and the

awareness of chemical substance and/or equipment awareness of an analytical
Variables associated incidents laboratory safety management
Factor 1 Factor 2 Factor 3 Factor 1 Factor 2
awareness of chemical Factor 1 1 .613** .310%* .548** 621 %%
substance and/or Factor 2 1 .044 533%x 634%x
equipment associated
incidents Factor 3 1 231 %% .165%
awareness of an analytical Factor 1 1 764%x
laboratory safety Factor 2 1
management
6. The effects of the response to chemical SEA 9 77] Al dlg a1 AdiA 7 EE vERE
. . . TEE >~ =) o W = 1
substance and equipment incident on the HE8 Al eJste] 7171 AL s U /1A, A AR
. Sy o)Al H A 3]—‘3;0 Al7l &]o] o)Al 4~ ol &k
awareness of laboratory safety environment WS <1, A e far Aol 14 o 93
. =7 2 Aoz ol dti(Table 6
creation P A T )
FAA g 94 F 99l 1 a7d e 24
o Z2ve] B2 B 7] Abw BlSo] u ) 7. The effects of the response to chemical

EREEEE
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A 4 14(t=3.027, p<0.01), 7
¥ A2 (t=4.574, p<0.00D), &A1 steted A el
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1 5L 717) AR Tlee] A 93 BAA
H 212)(t=4.086, p<0.001), 717] AbaL &
945, p<0.00D)°] F&F= "A= ALR et 3t
L 717) AR Tle 8.Qle] A 719 RS Yehde
Il fste] 7171 Aban dig B Q1A A Ak Tle
A FoR JFErt F Ao dotEdrk(Table 7).
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Table 6. The effects of the response to chemical
substance and equipment incident on the awareness of
laboratory safety environment creation

Variables B S Beta t =Y
error alue

2.9
constant .957 .319 97 .003

Factor 1 Know
the response

method to an | 559 .085 266 | 20 | oo3
incident in an 27
analytical
laboratory

Factor 2 Know
the response 45
method to an .331 .072 .383 7'4 .000
equipment
incident
Factor 3 Know
the response
method 1o a 173 .080 st | 21| os2
chemical 71
substance
incident

Table 7. The effects of the
substance and equipment
laboratory safety awareness

to chemical
securing the

response
incident on

Variables B SEITeEITE Beta t L
error lue
1.08 41
constant 3 .261 50 .000
Factor 1 Know
the response
method to an | ,g¢ .070 326 | *9 | 000
incident in an 86
analytical
laboratory
Factor 2 Know
the response 59
method to an .352 .059 .452 4'5 .000
equipment
incident
Factor 3 Know
the response
method o a .069 065 068 | 9| 285
chemical 73
substance
incident

V. Conclusion

¥ AT A4BAZH7H LA AT A 1 gl A}

$313 9l 71719k SeHEel jg AL thgel 9Hl Q14
WA Qe stelstn okdmel Wet @ @ A Pl
Bgata AEsiglon, et e AR AN,

8818 2 717] AL Ugat #4441 ke Q148 7))
AL TS sl b 3 A ke A4e @
A AB 292 AT 2ol BiF A4o0] B ekt
E SR W o)) A ogat R4 Bl o
o 717] Aba ok, $A Aba o, #4440 s A gl
ol Phat 914 EoR FPe Ve Ao sopugir

A AGB A7) e ARy Al 422 A 933
A9 L ZA71% Wb Sl 4 2N <l3to] 31
g wa glon], 1 At slafel S, A, B, C2 $5& e
k. 713 718 Folel AU 54 Gl S AR
stusha kg Aol Ay Bl AA B Py
st AR AA AQ8REA7B 220 BjE dels 2
o)Fol A4 Fata gl AAoltt,

web] 719 97k A B4 A R 9hd welsh HgE oo
3 Aolwl, BAA] i bl wRel o|at 5 Aelo] g
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