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D. P. Steven, and V. Keith. Slip-Resistance Measurement : The Current State of the Art,
ASSE 2001;1(1):1
OSHA Regulation 29 CFR 1910.22., US Department of Labor,

CIPRRIn} | EIRHSIT MORITA MBIHEt I% HHT

o1 2k X : 041-550-1028, choin12@dankook ac kr

85




® 201249 G¥F Al APRelS-S 0.732% OECD 27} ZoA] dk9E Jehlla Qo] APg

® AP Aae] Afaslel BRel Bebd el ofgk Akmelx] Eebd geol olg Alagl
Aol ol A 2R B4 Ak glol A8H Asfelel dAVE Jems ol
g 2Pt Bad

® AR Ahaie] e 7|9kl gk Asfely thale] Bestns sl e AU

Aol dadh
® ARLe] T8 Aol Al ZAlolER, 8 Ao Rka el gk QRREEEH thi’to]
283

O Frdolziol ot Asfelta ffal, APz AR Aol QRE TS 840
o

Aol WS B =F AL Zadh

EYEETTID

(1) ATLHE

0 o2 ZQl AFgAsel thet AshiEds S7F Fa A et
- 2013'd9] AE thdoz APaER A

0 A A =Ed deledl thetels Eehy tidkE AlAl

0 A thete] 71 Wjkow ZelFola A8A Wk A

r]

iy
>
4



=
o
ra
re
-1
Ha
i)

"otz 2z D

Hd AR ARG TRRIES FHAs] S8 He =ES 71gola lon, o)F] Al
APGALILES] 2 T)Alolt}, ofs2 AHIS PV AlRlERE Hts w F83ERl F
HAdg dildils 0.6k2 F2 &R JeRa, ZI0ECA] gt b ARl BlEs
1%z 71 7 Uepgdt), oleh 22 olf& olF] ZHole dATaAE AAskedth. APdAt
o] Bkl fFolt Addlol] tigh ulge ozt FEA ulgo=m okl A FAIFH<l
ulgo] glizlell o] AFtellA HESIALE o] A= AFgAEel digk 45 4& B3te] Al

oy ko 82 oAt slEe) AEt 2 skt

A, o5 ke AR AT APIERIES 201188 71E3te] 0570190, ol F
A7 TZANA Aol T gl Floe e

B, o152 ZARM) e A ARG Sel BH, Fa gome ofsy melel
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Q2 ARl AFEAEE Bol AT
Az Sold 7P del ARgEe kiR, 2012%
& A fPe auel A Bew 7
Z2=) 9] kA (compatibility)ol] 71918 <=
& vREolA] QA ko #E AFE A9 gl AdEjoltt

ole] o] v AL 719 Akl WAIE Ha, IR 22 A APE X~
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Eofl gk IERE 8.
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MacCollum, D.V., Crane hazards and their prevention, American Society of Safety Engineers,
1993,

Reason, J., Human Error, Cambridge University Press, 1990.

Sen, R, N, and Das, S,. "An ergonomics study on compatibility of controls of overhead
cranes in a heavy engineering factory in West Bengal" Applied FErgonomics, V..31,

pp.179-184, 2000.
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Adaelrd A8 frefas] A%

71& AEE I B 1432 31%F ZE: acid mists (strong inorganic), aluminium
production, 4-aminobiphenyl, auramine production, benzopyrene, 1,3-butadiene, coal
gasification, coal-tar distillation, diesel engine exhaust, erionite, ethylene oxide,
formaldehyde, iron and steel founding, isopropyl alcohol manufacture using strong
acids, leather dust, MOCA, mineral oils, outdoor air pollution (particulate matter),
painter, PCB, pentachlorodibenzofuran, rubber manufacturing industry, silica dust, soot,
TCDD, ortho-toluidine, TCE, wood dust
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TR AUZPI(QSAR) S olgst ZRismo)
Q8 OIS TP ()
- TR HZSKe THSY S -

M

ECEEEED

Jepajoleldold s FAEO R ethyl acetate(EA), isopropyl alcohol(IPA), methyl ethyl
ketone(MEK), toluene(TOL)#} xylene(XYL) 52 FF3slL o, I ox vkt sstaaEs
EHEE =R AL QoA ZEAke] A Aol vy w2 4% T shtoltt
Hollx= B7ataL St o3k AeE Wrlekal dSshe s o FoAIaL Al etk

ofe] & A= IEfHloRIMGAN HeEshe stetade] El(HGdd St wet Wl
= 2y - 3ek EAT wkrodds(half maximal effective concentration, EC50)E A3}

BN AR B so] QAR WHOR EREAY o S4S elEstud stk

ATy Bde Jgpujolelddells] FAR O Z ARRSIAL Qi EA, IPA, MEK, TOLY} XYL
o] EFlEd wt ®slEe By sk EAY wrddFss(half maximal - effective
concentration, EC50) & &4t 545 <l&saitt

037 & 3PHEE] =& %

21974 U] 37] T el =F shv vtk R AT ~x(National Institute
of Occupational Safety and Health, NIOSH)o|X F33H= 3AAIEH 1501(NIOSH, 2003)
¥} 2500(NIOSH, 1996)°| w2} F-243}3ict,

O & - siek 54 A9

BE A St AlEEAH2007) KS M 1071-2)
@ vlF: FHREFETE AIFEAR1997) KS M 0004
® 718k S=EErE AlEEAH(2003) 'KS M ISO 3007
@ P s EtA AFREAE(2008) TKS M 2010,
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0 RS =(EC50)

Hjokl-S A AE 3 CCK-8 assay kit(Woongbee, Seoul, Korea)E ARg-5la] DMEM HYEH
o] 1/1082 3A3te] x2lgt & 37C incubatorolld] 1A)7F 308 vikste] AAE formazan
< 450 nmolq FFEE Zste] EC50S 3kt

HAJEAZY A9 T A ARGReIA E1E HFEELS FA, TOLT XYLo|RloH, ol
2o wZF¥nwi: 7} 34451 ppm(FA), 12.7+161 ppm (TOL)¥ 12.6+19.1
ppm(XYL) & I-8=Fie] TWA 7|Folst 78 SHHUT BAKIHES 7B9-ok=
FA X=Z550] 20.6%19.9 ppm, IPAZ 32126 ppm, MEKE 20.6133,1 ppm 183l
TOLT XYL 77} 26513229} 21.5421.8 ppmo & A= drt Tehujollsle] A%
T VN ARdelA 1PAsk XyLe] AEHA| ekgtar 7Iete] ARIelME EA, IPA, MEK,
TOL#Z} XYLo] 74 %|3ict,
o A% =) 38k 54 v
Tl el TOLT XyLe] = de 7kzb 110,05} 139.2T 0|, ofE o] te 3}
Aot E3EwA B Aol skl vl om(p0.01), TdEHS] FAE el &
A} ERtEwA Hlgo] SAKCR fFoJatAl Holrk(p(0.01). VP TOLF XyLo|
UEZM KT} EA, IPA, MEK®} SFEWA fF-oJabA] obsl o™ (p(0.01), {18kde EAS}
MEKZ} 9] & 7HAaL Q7] whizel ol Ed3t 7[ete] Edo] E=wA wolAl=

<

‘mﬁa

AYE Bt

O AEAEE 9 EC50
HepG2 AZE ©rlZdur; 324 xglFold AT A} wgrorn] AZijil=
MEK(TOL(XYL =02 YERFIL o5 37[A] Edo] &3td 790 dxst Azrpt &
ZE| Ik HAE A|EAME HepG2 AlESF WISk A HOlE], HepG2 A|EofrR

o} xyLo| &3tel ATl AAE ATIA} BHETH HepG2 AT 749 whlE
A Aele] EC50 3 EAZ} 4.427 t/100 M, IPAZ 4.341 4/100 4, MEK: 2,505 #
/100 A, TOLT XYLS 2k} 07929} 0,146 #/100 M ZF=Act, EC50 Fhe] Z7)=

NHA(EA)) ZZEA(IPA)) ketone A (MEK) y FFE 812 A (TOLY XYL 20| ity T &
AWy EFEA ECS0 o] e Aoz ZAElon] zjol= zhzte] ThalE Al
ECS0 gkell o]&Ho|ltt. H4IE AEo] 7ol EAB.468 /100 #)9} TPA(4.408
/100 #)Z ALJEtaE EC50 Fhel xpolE Helor] HepG2 A} B|s3 AxE Rl
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2014 AIIQPHEIZIGNT QOFY

£ QSAR 3]7] x4l

37 mde o]&H F3R} Fo Bl HHslo s T FANE Holel] flshe]
leave-many-out(IMOMPH O 2 5525 fold) Wt 7SS AAIS Ax, i HgAd 2
9] 7|Fo] HE Q2=0.5HT} e 0,2046-0,5348F EAEQITE 1 Fol] EA+IPA+MEK+
TOL+XYL EFEZTA Q2=0.53489] HAIES Btk Q2gko]l 0.5348%] EA+IPA+
MEK+TOL+XYL ~A&7e]  MYPF|AAL  y=3.2640+0.9377xEA+0,06932xIPA-0, 7215k MEK-
2.6982xTOL-3,8778xXYLEA] MEK, TOLY} XYLe| F%7} 7182 EC500] 7+A3dh= A
o= etk &gl - si8t 540 lolA Bl <l Adeixgtelld Q2 0.18050]
AL BE A, 19 sk, a8 B A, vls, 37199 sk Aeixgelx 2t
7} 0.57307} 0.51269] Q2 #e Ho] 3 7Fe] 7lEo] He Q2=0.58 sk AL
2 2N EA. & - 3ot SAE AP et Adelds B A RS
EC50S A7 v, 27193 QIS ECS0S SV 171 o= UERdth

[0

)

Mz D

TRprellAY, £ steked, QSAR, JIAIEA H=

r".'é.‘l%éd D

Chen J, Liao Y, Zhao Y, Wang L, Lu G, Zhao T. Quantitative structure- activity relationships

and mixture toxicity studies of heterocyclic nitrogen compounds., Bull Environ Contam
Toxicol 1996;57:77-83.

Ikeda M. Exposure to complex mixtures: implications for biological monitoring. Toxicol
Letters 1995;77:85-91

Kim K-W, Chung YH. Hepatotoxicity in rats treated with dimethylformamide or toluene or
both. Toxicol Res 2013;29(3):187-193.

CITsOIR} : BHRARIORIBZITE MelokiBziotel Moo 2ol iRl
o 2F X : 052-7030-871 k0810@kosha.or kr
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o] Basle), o)Rd BAlTe] Ansmde o Aw 9 ARe A, 9%
= AeE s, Tl o ATiEds ogEE SIS 24}
sl AriEds oiEE A0S ARETh AR A0S ARl sk, v=w 9
o
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< 7A AFsAR Zapdel w2 ARE Aske RS Aol S o=

O o= AT FRrAEYA o Ale 9 A A}
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Ex, A fF, 2EA AF 8 SRkl et JEME 753
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Felag 2o o) SAIEIALIAR] 24 % AT Eekee ARe] 4

walgel Wel gl FREHS 24}

Zejg BAZAT R B

TEAERe] ©]3k PMMA, ABS, PE, PBT, MBS o] {uRZZ 243l Av} 27|39
F) A 247t 14.3, 209.8, 81.8, 21.3, 26,7 o] A7} Hojxirh
PMMAS] TGA(10%C/min) éﬂfﬂ]ﬁ—t— 250 ColM HaFart AR 400C FZelld 0
W= FTREOH, 250CdX FETHEo] ottt SDTAZH A= 270C FZolx &
gt ]?E]'Oé‘ﬂ]‘ SAlel TGATL | Z oA Aigzhart S71eb AksRkge] == Aoz &
M= Qlct. TS DSCell ofsk WA= oF 270Co]H, 340C FZellx] A AkslE
3f|(Oxidative decomposition)dh-g-0] dojili= Ho g BXMEo] TGAZAHZT Ao T3l
A7} dojxirt.
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0 PBTO] &slde 2e7le] Aighayihe 7AW, 313 F-olld H3gart ARber
Hkodo] Fubel= Ao Hol Akl #8f(Oxidative decomposition) WHg-0 2 whehw]n]

=
WA= oF 320C0len, 40T Folds F4% dghesl] vheo] doful= Ao

0 MBSO] TGA Ak 71 3PAR s & glowm, 179~295T ol 29%, 206~427°C
A 55%, 427~536TAM 15%e] AeFo] Fastglon] sioT Rl o FREC
DSCAF A= 162C F2olla] 2w vkgo] BAE T

0 GEH(TGA ¥ DSC)e] APAFAZHE PMMA, ABS, PE, PBT, MBS £315:9] 2al/iAl&
T Z¥7; 270, 227, 320, 390, 180CE ZAES oW wsle|dlde MBS7F 7P & Ao
2 e}

[ PMMA, ABS, PE, PBT, MBS of|x|¢] Zxsshses 242} 40, 50, 30, 40, 50 g/m©o] Ao
Hon, HhEFdlEPmax)S 8.0, 4.9, 7.3, 59, 9.8 bar, HZukltESEE
[(dP/dDmax]= 750, 230, 218, 259, 1116 [bar/s] ¥ ZFRA|F(Ks)E 203.6, 62.4, 59.4,
70.3, 303 [m * bar/s|2 ERSTE

0 ZTkxy F3d] o HgelSS flste] MG E(Flame velocity, V)] 742
(Vf = V1/3 + (dP/dDm / Pml)& AR&3le] Z128F Az}l PMMA, ABS, PE, PBT, MBSolA]
o] HatdAuE == 27} 28.0, 31.0, 9.1, 12,6, 31.0m/s7} LT},

o Zgodapre] IALemMNE 2AR Ank 100g/molAE 8007t dolze.
Ewzlel 3 7aste] S00g/melAE 600T, 1000g/melE A EEkem(MIT)S]
560T7h dojxlom 1 opde] FelMs Wske=rt 718k

o o] FUEGAE Ales 8 AR Aol &8
O Z2kaE 238 Az, FAEshe W ARdEe] 25 oY
O PAEAVIeAR AdE 8 PRk Bt SPAFEALL WA 7)o

Zekry B3, weler, Fellbsr, B21E3d, 2k SldulE = (Plastic dusts,
Ignition temperature, Minimum explosible concentration, Dust explosions, Explosion pressure,

Flame velocity)
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Font R., Marcilla A,, Garcia AN., Caballero J.A,, Conesa J.A., Comparison between the
pyrolysis products obtained from organic wastes at high temperatures, J. Anal. Appl.
Pyrol. ;1995:32:41-49,

Jacobson, M., etc, Explosibility of dusts used in the plastic industry, Bureau of Mines,

Report of Investigation-5971 (1962).
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A e 5 AR - BAV B7HE st ol 2R 18I TRk AlAske Ul
o}, F7HH o2 TMAH(Tetramethylammonium hydroxide, 75-59-2)¢] #3014 - 184 H7} =
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RfCworker 212 A¥grell <78to] s slehade] =27lies Ajteh=tl ot

r‘od? g wd )

o

32

il

=
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0 GHS 27 Adfell S felld - o187 7 AA | =] s87Ie(=3719) Hlas
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0 TMAH fr3id 87F ARl o718 =27l Ao deds AEslal 3 AxRh AA

Moz 2 D

ATt SR 7Eel gk RfCworkers AWESE A, olgsieiAo] A9 3.7 mg/m),
TDI 0.002mg/m’, ¥4l 0.1 mg/m, TCE 0.1 mg/m, EEZAHS|= 0,03 mg/m, YA 0.002 mg/
m, 7R=E B 22 3kekE 0.0002 mg/m 2 et BEgk 2 EES] gk Ad 1097k Il
A4S AdE EAste] 7| 87 WAkl sk Vel taEll 29 dAs
Aloll AAsldal, HEHow s87IE WAl wE AB)/AAY E4e st YA 0.2mg/

o, WA 0.5 ppm, FELH3]= 0.3 ppm, ©]&3}EHA 1 ppm, 7I=F 2 2 3FHE 0,01 mg/m,
EgEz2dgd 10 ppm, TDI(EFE) 0.005 ppmO2 7AHS A AISHITE.

TMAH®| 78 =ul/9] Akl Abel 22A), fal/19d AR, =l H5 392 Jetepsith =
3 TMAHC]| thgk RfCworker2 A8k 23} 0.1 mg/m’, 0.2 mg/m, 2mg/m YERLOH ZAJ%;
of fFARE A, b =2 9 Fa 9T 2] =2 sl S AR
g/ AR,

2 A7 ARREEAHENA Aetal = s871E AR i el 5 78] shet

83k o|2F 2719 s &8E F vk TMAHS| 3
33 == Alal A, RfCworkerSol] 473 =Z7|& AA
7

HAGHE 883 F7HR =271% A FaAEs F8sh 282 Zo= 7|t
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