Y& (benzol), Ato]| 223 ALE 8]l (cyclohexatriene), B1&(benzole), H(phene), T ZHl
% (pyrobenzol), I 24¥lZ%(pyrobenzole), &4 @ U(carbon oil), ZEt2 U E}Ncoaltar
naphtha ), M2 £ 3}(phenylhydride ), 1% 3l (benzolene ), $£49] B|7l2 Xl
bicarburet of hydrogen), A& X EH coal naphtha), ©E #1Z(motor benzol), of =3

(annulene), 0J4Y|= Y EHmineral naphtha)

(2) =2 -otetd 42

« CASNo:71-43-2. 2AtAl A L1 Al CeHs

S IREINE
SANO]A] @ AN T O] A, RIS WAL et
(AR HA] 2 12 mg/ €)

e 2 AF=F:78.12 (1 ppm = 3.25 mg/m :20°C). H] % 0.879 (20°C)

=7 :55C £ +=7380.1C

e Z 719 & :2.77. % 7] ¢ 75 mmHg (20°C)

ol 5} A : -11.1°C (UHAME]). = 9 3t 7] 27] & 1.4%~7.1% (vol %)
S

« A g7 & at 25°C and 760 torr : 1 ppm=3.26 mg/m’ 1 mg/m'=0.31 ppm
-+ &35 =:0.06 g/100md, (&, 20°C)

S
olg}Ado] 7}st 2xlojrh Bo= 7]0] =] otomy Q7| LA} 7| 2o A =} AlalA|
ot A5t gHg-shaL $dol st 7)ststr] 4ot

CFE R7] BfetEo] FIMHE, B okst FUME, LuEA. 25X, HAE A A, L
& AYA, AR L ABALG 71U PR YRR ALS

(4) 72 =25 = 374

- HFAYH  AE, Wi, Aol 22 F L 12 §7] B2 AR, G2, Y
DEAL WAAL R7I9R, ook o R, AUIR, FAH, AKIHE, o $5A
HAG 5 PUAT o3t FAAE AE YA

=)
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50 2871 2], gi1E &6l §4dH.(WE S0l weA §4F)

« OAF 0 2" diAF 712 ol o714 mlE  (hydroxybenzene), ZHEE
(1,2-dihydroxybenzene), T+ H= (1,4-dihydroxybenzene)=2 AIst=Elth Hs2
inorganic sulfate®} ZA3rsto] phenylsulfate?t = X|gh Tt 7152 tlo] ASHE|X] QF
. o8 dE+ 7HEZEo]l 9 4AtgrEofhydroxyhydroquinol
(1,2,4-trihydroxybenzene) 2 =AU}, ©o]3tE]o] cis, cis- or trans, trans-muconic

acids 7} El= 7, J22]1 H{s3} glucuronic acid?t 25t glucuronides?t & A
L} cysteinedt A5t 2-phenylmercapturic acid’t &= 7 So]t}.
WA A ReESe avow s,

« BEE7) DA ERA A Y] ¥EEY]= oF 24470l

i A7 AR 371 59 SOl o8l we ool WAl Wt =29 A4S oAl
& U, OB, £5, 24, PE 59 Fgo] 9L 4 9don], mFo| o Yz
A9 Alob £, MM, SER, AN BAW, op], AR So] & 4 ok
i 2EA @Y s aa 2w 50}
iil. A% @A 3eloteld F7t
v, OR Y AEA LH, 2EWY 72D AN oR FRA HRRRE Aol
A0} 71Ag 2030 HRae Sudic
v. JlEk B4 RAA AZoRt, As]E B ohie O PR 3R AR AL
AZsto] s eo) WAl AL e, 1, £8719 AL A

A3

- 487 das, AT 18 ¢ Aeko A =52 27| Y B+ F




marrow)’} -sYtE]H AASFE §1E(Aplastic anemia)o] WAYSHCE. RAAEH/ Hl
d2 AR ¥Rl B350 WAl ARRIo|T.

- WEgy, ohlbd Z4F 2 4oF - AYAo R HiAle EEo] Widy 3 doFlH
o= 1920¢dio] Aoz Hiud ojgx HAly WMIYHO] HJHAA S HoF+ I
0] O Aottt WEYy 2 ZE AF(YRE Qo] dls 5uf wWA¥)o] o

=3
7=5HA]EE &2 myeloid, myelomonocytico]il chronic type® 9JOou F=2
acute typeo|t}. FALFFFo] ZIUigo] o2 wWETO] B FIAIYH|(SMR) F7t=
et F-vrgHAIE Yerdith. & 40 ppm-year©|s7HA|= ®&ESH AFYHE] (SMR)7F
37 B7FsHA] kot 40 ppm-yearo|/fofA= SMRo] 32204  6637(400
ppm-year)7tA] A& S7tshe Aol BAlEQlo. diAlo] oot RAEHAY vE &
At wiEwo] WY ¢do] ufe Aoh(WiAlo] ofgh FoHSHA ool e AR
10~17%014 #j@o] WAIstIch). Jejit WAlo] ojgh w@gol A2 Ul
[EF YAF)2 Y WAL A o Y PYilel LEIITE Lau
= 159 o]ifolth(F 4 0.8F0A F 1L 49.6\d). HlIAllof] 2fgh
My ol BE6s18A wE oF, 15, JjUNe AR Sol e @
A2 Argstr}, "HIAle] ohd w&E2 ot Z4%E(SMR 409 :o]712 1987d OSHA
PEL/TWAS 10 ppmolA 1 ppmog PFRE= 7A7|7F &), dupse LA

Ho

(o]

=13
1_.
o5

3) 24
Al =& 2 way Sy A A AlE 109 SF =350] HEd=E STl A
2 HyED Qlon FA-thER A-LofA] @7@01 Te/lsE =ETOA 0Ty |

X0l ZI7p7F 2.48) =A WAL QT (IARC : 1, ACGIH : Al)
) =&71&

1) 715 =&71%

- St (1835, 2016) TWA : 0.5 ppm STEL :2.5 ppm

- 0]=(TLV; ACGIH, 2011) TWA : 0.5 ppm STEL : -

(4) AM=8tA wUHdY (0]=(BEL ACGIH, 2011)

274 3= A2 JAF A]7] BEI
A¥ = tt - Muconic acid AdEzg o 500 pg/g creatinine
A2H &5 S - Roixa & i
phenylmercaptoic acid HEEE P 25 ng/g creatinine




(5) FurgEd

1) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals
to Man. Geneva: World Health Organization, International Agency for
Research on Cancer, 1972-PRESENT. (Multivolume work).

Available at: http://monographs.iarc.fr/index.php p. V7 211 (1974)

2) Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial Hygiene and Toxicology.
Volumes 2A, 2B, 2C, 2D, 2E, 2F: Toxicology. 4th ed. New York, NY: John
Wiley & Sons Inc., 1993-1994., p. 1320

3) Zenz, C., O.B. Dickerson, E.P. Horvath. Occupational Medicine. 3rd ed. St.
Louis, MO., 1994, p. 146

4) Hardman, J.G., L.E. Limbird, P.B. Molinoff, R.W. Ruddon, A.G. Goodman
(eds.). Goodman and Gilman's The Pharmacological Basis of Therapeutics. 9th
ed. New York, NY: McGraw-Hill, 1996., p. 1683

5) Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial Hygiene and Toxicology.
Volumes 2A, 2B, 2C, 2D, 2E, 2F: Toxicology. 4th ed. New York, NY: John
Wiley & Sons Inc., 1993-1994., p. 1308

6) Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C.
Thomas Publisher, 1986., p. 140

7) Snyder R, Lee EW, Kocsis JJ, Witmer CM. Bone marrow depressant and
leukemogenic actions of benzene. Life Sci 1977:15:21(12):1709-21.

8) Vigliani EC, Forni A.. Benzene and leukemia.. Environ Res. 1976;11(1):122-7.

9) Mehlman MA, ed; Adv Mod Environ Toxicol Vol IV: Carcinogenicity and
Toxicity of Benzene p.52 (1983)

10) Finkelstein mm. Leukemia after exposure to benzene: temporal trends and
implications for standards. Am ] Ind Med 2000;38(1):1-7

11) Miligi L, Costantini AS, Benvenuti A, Kriebel D, Bolejack V, Tumino R,
Ramazzotti V, Rodella S, Stagnaro E, Crosignani P, Amadori D, Mirabelli D,
Sommani L, Belletti I, Troschel L, Romeo L, Miceli G, Tozzi GA, Mendico I,
Vineis P. Occupational exposure to solvents and the risk of lymphomas.
Epidemiology. 2006 ;17(5):552-561.
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9] 2}2(posttussive rales),

|1

o[z

;O._

(aphasia)

[elie]
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o

(stiffness), A+
Z(apraxia)

1

Foll(dysphonia), Alof

o

701-K_1|
/\E1 [
AR
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Y, 5/ (pectoriloquy), 7]3%#%]/d(bronchophony)

A5
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32t
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(sweating), T]HE % (flushing), T]E-E]M(blanching)




7 ¢3Sy upRuay
of. ANAA T2

(1) B D AWAA}

1) CBC c Diff

2) Electrolyte Panel (5% Na, K, Cl, P, Ca)

3) RFT (BUN/Cr), UA

4) LFT (AST/ALT, Total bilirubin, direct bilirubin, indirect bilirubin)

5) Glucose, T.CHO, LDL, HDL, TG

6) A8 FHof &, MFAZL, olF(d¥) 27|51 40~60mL AW
==> -20°C0ﬂ/\1 Bs2t(Fes AGIYTEAA] 2 97)

X HIH = IEQ €F sk YYHoE {FESHK|= RXU ES 7|IESIs O AE
2 = UCL OSHAOAM = HiIgo =58 2E 2Z2XH0A 852 4FHiME 8 F H=
HAE HASIEE 2451 ;!Ef Jdg{yt fizi F HEH, £8 %= Ol
Pepto-Bismol and Chloraseptic) 4%, S¢1} Z2 =2 2% o= s&0 g2 &

ol

+ A= OE 82 Frlojor ch HIMel CHE H|kI[A  CHAME
H

S-phenyl-N-acetyl cysteine 1} muconic acidt ‘=2 HW7|5l=0 A2 £ QUC Hi

of CHSF ACGIHO| MEstM L ZEX|E= 25 pg S-phenyl-N-acetyl cysteine (PhAC)/g
creatinineO| 11, muconic acid EE$H iMoo olZtst MESHM L Z=X|FO|LC}.

7) AN ER AN BEW 22 QgEdel AW BAtet 2 F T 5wt T5me/L ol
QY =ERAL WAl AP o] HYee uidtt oS A WA
AR G (BT BAS. AW BYY NE, WET Y4F L I BHEY)
of chs) BUEY shof ik,

8) AN BAGY (FAW QLS A B WY, WP YaT L Y 24y

(2) 25871 £ AdaA BA
1) Chest PA/Lat

2) EKG

3) AR =
==> 3357 &AF 54 A] : PFT, HRCT, Pulse Oximetry, ABGA, CoHb
==> 714 44 5 AT 34 344] ¢ Cardiac Marker




(il 2571 H2) @ AMMe=z QHsSHA] ¢ WAl 57 & (5, 1 ARF ¢

300ppm O] )0l =EEHE ZAu TH"

apparatus (SCBA)E Atgst= 7

(gAl ojF Ho) Al 57|+ o 27 w

WO EE A ofet HeEl2 dutsos TQSHA| ot m 89 At=it m|§f F47t
El A ot

Lol 4 9 A WAl

o= PY  self-contained breathing

(1) AF ofso] grglo] AxbE oJAlo] YA, ABL oAU Holg AF RAUMG
H2otH 7|1& AFAY A& (Advanced Life support, ALS)Z= 2 & Fof w2t ABC

(Airway, Breathing, Circulation)&A =2 938 42740 A4S Fi11 A8 & ZIsist

(3) HiAllof] ot =Fo] AAEAY AP AEYd 4% AW W NS Ex= Lactated

Ringer's g Federth. Agelo] 3¢, €Yol 80mmHg 0jRhel ¢ 1,000mL/hr 7

+ Lactated Ringer's & bolus2 Fofstct. ;. £&57] o] 90

mmHg o]golH £ &=+ 150~200mL/hr o] FF5tth. ofdo]o 4L NS 20
mL/kgS 10~20 7t £oidt th2 2~3 mL/kg/hr 02 Zlstct

(4) L=, AR B AWM S5 Hole A A AHSE B7tstal, tiAbd
ZA] AUl g ZEFAFE U E E(sodium bicarbonate)g (£7] 4

(20 mEq), 4ot £o4%F = 1 mEq/kg ) FoIsto] XA

L E &(sodium bicarbonate) 5= WY 71A AALS Y1 ZAAX st}

4m

i)

of

I

g ©
o mE

(5) SEAVE Qoo REM A2 YHoR WA JHSF HAl S wo] Bt
S Al88sttt. CBC, blood glucose, electrolyte, renal-function tests, LFT, serum
lactate, cardiac marker, CoHb, ECG ZUEHE A|ddsttt. AlZtst =9 wZo|ut
o S9lo] AJAIE]H chest radiography, pulse oximetry, ABGA HAAIS A|3H
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