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¥ 9-1. A A1FY A&Ad =Fo 2% ACGIH gAIX

ACGIH threshold limit values for contintious exposure

to static magnetic fields

Abbreviations used in this table:

G — Gauss, a unit of magnetic field intensity, equal to 0.0001 Tesla
mT —millitesgla

T—Tesla; magnetic field strenath is measured in Tesla

TWA —time weighted awverage

Note: 1 Gauss ()= 0.1 millitesla {mT)

50G(0.5mMT) Highest allowed field forimplanted cardiac pacemakers

10G{1.0mT) Damage towatches, creditcards, maanetic tape, and
computer disks

300G {3.0mT) Kinetic:energy hazard from small ferrous ohjects

BO0 G {EOmT) Allowed TWWA for routine exposure (whole hody) (8-hour TWsA®)

6000 G Alloweed TWA for routing exposure (extremities) (3-haur TWWA™)

(600MT)

20000 0G (2T Whole hody ceiling limit (no exposure allowed above this limif)

50,000 G 5Ty | Extremity ceiling limit (ho exposurs allowed above this limit)

*TwA exposure time is normally a concern only for extremely high field
exposures to the whole hody.

1 2003 TLYS® and BEIs® hased on the "Documentation ofthe Threshald Limit
Yalues for Chemical Substances and Physical Agents & Biological Exposure
Indices" ACGIH Woarldwide, p. 142,

82 260 159

CAYSS GAlSS

Magnetic field strength increases
with proximity to the magnet.
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209




(DRA SAL29 54

HE AAe 94 4B 94 A4 F 7 3AL 232 AU AaHoE B
B394 7h2d BFL o 4 K 224 A7 Sk A3 WAvt gla Badeln 45
o gtk 2AE AHe] A2 FA3] AN AA BF £7] Wl B2

o?ﬂ rir W.

A AN Fhzole] o 77 K A AA7t Wk o] Ed 42} WAzt glow]
BUHlT §554 9. A AR 4718 AT = ANAE WA A Aed
T AA AaE HE AA BES ASA gt YA 1 AAZ IFARA s
ot

gurd oz A ot 9 WAAEE FHe) Hn Ados A&H FF &
780, WZAE AFE77} 9 Fol AL ol A9 mE At 9x) Aag AT
£71(160 L-170 L= ARAE 8} AL89T. ZA7189) G BAH A”ol o 9%
FAL 2FAAE Aory A9 ATEAAR Hx o)A APE Fua) 98 =
A7 A8,

EYE PROTECTION
PROVIDE :D FOR USE
DL RING FILL 1'\(
OF LIQUID
NITROGEN

DEWERS!

— e A ram

a9 9-5. dA F4 FF Al HHE 8 4

(G)FA = 2% 99

A FxzA ) BEH AaE et 2e 9] At

O EE W7 bt FAL ) Q96 1 4 o,

210



A FALH o1z AW Y7 FAE AZE S} AL B4 2o & drh o
£ 52 9d 529 T8 FAS] U3 AP D 9§71 AAE AU 2P 9
Folrh. dd Txe] &2 UAL $719A A9 e Pie| A% AL Al
2 ol B8 & Itk BE AU 4T wITE FAL 2L PN A 28
oF @t 54 AFE AF B 4 JE 3 Atk Fee FE Axs ASH ¥
2838 e FALA A9 5 YT APl FA=A A

AL AAE FFHE B, Bl BUT AAsL @] W) FFHIG HolZAe &
Zdt, o)A Ut BATL 7Bl el 2 B AN BA "ol =W s
WP T 5 Yk o8 Ay As) olHT A "ol EAL HZlAM AL AR
}=2 fA50k Bk,

Z A @ F2d FEHE EOY AL JkEE V19 NEE ¢ Jen AYS
FEE A9 bHstA] &2 HEi7HR] A FFEFE S1A "ok

Mg 2 A8 A¥e] 4FHE Fdel I Rolth 1 AU A4 T 4 9
e FRHE B BAA Toh Aol 2AEHL IS ) TP @Yol TAMA 5
W 94 ABL 7ha AU WsA HE adle] Ak olFA e 9 skak AHE 7
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A wolok ek, @02 FHA AAE B dol dth SEFE Wi Fol 10 % ol
3 QW oA PO Sol7bd ¢ |rh (1@ FAANME 108 ol NS YA Boh

4F <83 422 skl AFE oz AN W] BEd 4F APe A e
o AaE gREd F9el ol st AEAZA AFHA A¥e] o Atk WHE 40
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AAZRE 429 o AP0z BB,
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i LASER IN OPERATION [CLASs mA ]
setom A% wu 919,
glolA FAAE Bt 2
=
IIIb EEUN N ] .
Laser Radiation: <500 o] = o Eﬂ O] /q ‘ﬂ'/\}‘gl %ﬂ'q]
Avoid Eye or Skin Exposure 93
to Direct or Scattered Radiation 9] 3k 7)4\% B= 7)4\_% ?_}—ﬁ
= = B
LASER TYPE POWER/ENERGY WAVELENGTH a‘ﬂ : l-?__j,]-7] (o) iﬂ o] ‘/}/H
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glo] A whARS] ate] o]t
I\ R
Aus
<
5] BLo] 5 5 S =
Laser Radiation: >500 o) = o387 SAE 7t
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214




' ARHor wE g AP
s e |

LASER[T ,%umn RPN IS B PYRC T RS

B FuUA Wl ggel W

/ 70 sAw 91Ae melsol

a9 9-8. #Ho|AE Ee A% WE 3%

a8 9-9. oA g 34 3

215




9.3.2 #olA 9 A7) ¢A

= 979 34 A,

BE Algte] g&7t 2E @ Zlolet

=z

(2)F47]

uket

2=
T

o
=

B

&3 9

S|
Zs|

A g AAAY o 2 27

=
o

0.25 ] ¢

L
o

A

o

A

DAES FH

1A €,

S

3 A

AEAY Aol

W

M

%37))

A AN

(¢

ES3

(¢

2%

7z
=

e te

A ofa %

slo] ALY FEL

2

s o)

Eal

o Mpatu Aol

17} %)

3

3}
b=

¥ 2

h
el <}af

b 9190] | % ok,

e

7z
=

2

3

]_

S AL

1

==
I

Al QL B el M

3 @A sz AHEH

e A9

9]

216



AL Aol o)
A )

°©

ZHet

24 sAlE A

A
3ok

3l
H
0]

A

=

=

T HAR
¢ B = (interlock)

o

L

1

= A, A4 AR

= (lock) =

hoy
ar

ki3

2)FA7 g

s,
s,

3 oF

3 oF
afoF

El(strap)= FoFok

<

N

ke
il

1.

oo} HE3=

=

zHE A5

BA7E Al H ol of

A
=

A

A A=

A Aol

o.

Al A1A

A3

J

X
vl

A

il
2

(leak)©]

A

1

kel
-

ol &

-

‘6]—1:]—_

Az a ot 3

e}

=

A AolE

pal

‘6]—1:]—_

i oF

3]

b2
0

X

o
]
N

-

fro]

Al

=

=13
-1

Al

217



3|
<

e}

i A A3t $ofop

e,

e} ol Aasheof

A719 A gHe

a2 olge &

=
L

@25] =

™
ol
KL
oy
1o
=

%
X
"
ol
4

o

w

ae

N
ojy

<7

X

o

135342 23H

[}
=

l

3) A (%

Bl

A4 Eloll A 300 V o] Aol A e

3|
H

h
~
XO
T

N

=
=

3l oF

ay
efell Al 300 V o] d& =7

™
0

K
o

il

o

R P

S

A o =23

=
=

4)

of
s

Ao} QE o]

—

Q

!

SEE

I Do)k Abge] Zhsol sl npo]s A(bypass)E

el

+

L

o

I
]

B

P ool d714 A

5]

Fele A8 efu

el

¢

ae

__ﬁ
el

ﬂ%

A9

218



=

i=]

I

S

Aol

p

3| 27F Ao

320l glol A

3=

=

)

.

<

4 vl 9
A&
=

o

=
=
)
5

of o

sholl 4
o 4171
3][—

°

=

P
.

TS

o)

A

doleh mUEY s 474 Aojs} A

F Ak

:|

s B el M A4S s
[}

3 Hr=Al 8 E A

3

[e)

4

=

=

171 $&

& Aol

J

s
=]

827t A4l el w5 Aol nA 1A
o] obr B

4

3 Ay,

S

5)Hd& Ao

7Fs

w

53!

2l

Iy

k.
a7

k<]

3f oF

0|

3L

[¢}

A

oAl 3=

A

=}

A%

ZE= A5l shelA Helolst

P75

A

3| =2

L
L

B2l A AHE-H

L

s B

T

Z4,

i3

A28 GLAA e F Ths

2=

PN
T

@_

N

PR

o A71E W7 ARE-el 8k

=

3}
219

SERIEICE

=

=

A1 7]

p

=7 e
=3

=
8

ke
pal

@A

A& 5 o] oF



~ ] *
il 5 1r
—_ 3 o o ]
T o 1 X R
B 7 il F T o mﬂﬂ
3 o X o = o I Kl =
N ) ) S IS Ho ol
~ T I Ko T |
= a W & % T B 2 ;
O.* 0 o i LC Hr.c ~ ﬂo 0 ﬂ_mu o?,
3 . gl ﬁa ] T _ N o w
o 7 - iy ) wo o o & 5
0 ; 0 - X
™ M] W o ‘.rﬁ o = KE ) % "
T ) - T o T A o = B "
= tp o oA o™ B ol Pl
n E o’ < R o o e _ =
A T .y ® L P 0§ E
M nE < H woE JW.A Bo Iy B —
| =~ - o) = i < ot
z o = .,OL woFon o T J
= — e | o w roy > o ] =
) 0 0 w2 o ° o Mo i
= x = T w@ 3 L 5w B Hn W = LM X - Hu
X
< = ) ) ToRmR O, oZ T . !
< oy o A T o o o TR I iy 5
< = . ) G T 5 %
T < = 10 o] ooy A 2z © ajo o o
X o 1o =) pry s go ey
= = > ~ ¥ N " ox = . &
R oy ® w S Lt X B 3ﬂormﬂr el T -
o o i ; T o W I ) T
B o o e Tz g ox mm w0 4 =
ol L. X T 2 A m X [ au ™
T o T X e = il T BT S
o= X n =) o} o R my
N o _ m oF . 5 h ] El ~ {n} ' ﬂw_ﬂ E#E el
®E Y i ° I S ] w i
: N " — =) = - 0! —_ =r
A Pz o o o Eﬂd = _ W Mo ° 5
= o M ) al7] < o " -
7o o = T o = X 2 o 70 e
v BmE X S P T L Xk Mg 7 o
> T 0 5 T X T ~ o N o o — 3 N mJ
- o o a0 I o 2 XF % R
o L2 ) wE L cLI b o
XO S =7 o B T Sk B X oy o 2 =
. .5 I RD L onpe Erg st 10
o 5L J T . R w ®EE T W w Al
; 3% 50 o= 5 T e G HT T T < 5o
ajo = o ® Ho 0 _ ~ o N ) x w ~r
< e oo M e FE o o Hoo— ® T
s ° = Mo - = T = T 2w 0 Ho Iy
% s o wp = B0 X o NI i R
&2 < R = o) o B Al A m_w_ 1,Dr| o
< = pdl o o o o T g IR
\Rw JH HL o vl dﬂ | .
Mo o o l oy o 0
ga o o < % s
T g )
Ho

220

ot

k]
-

ofcf



s

d

e

I 7h

b 93

S

3

| el glolAl Abgtel Al

=L =
ERC

e
[

o

il
o

)

st AelEofof

S

s
=

]
S

e

()

12 Alojsh 3]ze] mUEYE

}

k<
pi

A 94 A% 5ze] mUE

3

A7) 9
o o

ks

sdolnt sAE

B35 Hrh

=
=

.
1[2]
_uu_
KD

221

e

Jiil-, OHM,1 9 9 5,

)

Tl

av ey
i

i

et

= =
X\

{LZEREBRL 274 F, HEbZE A, 2003.
BEQYSH BES N7y 2y A—2iil, 19 8 1



N AAE

ARels

sFsk7) Al 271717,

p

L

= ATl Ao Fiel wel g the

o] FFo] =9

¢

71A Adn|

. Thek A Sl
271 o]

p

L

=

=

S G B o

A Mz G

o
5
ol

H10Z JIHIA figdl or™
10.1.1 714 € 7] A

10.1 J[HtE DR

(174

o,

s

4]

s

al

71 A w2t

A=

2~ El
-

bbel A

g% 3

S
=

=
=

=
=

A5 5
A A% A

A

i

A=
I 7 A7) AL A elo],

A4qle] gkl A BxEE

=
=}

o

=

[e)

o] Qs

3
R

o whet o}
T2AQ <

e
=578 71AE

m T
222

4 b

o

FHIAS AN AR TR,

]

§7) AARE 3

]

i

o

E 7AS] ARSI, A W

W YHINA 7| TE EFE T2 A

il

@)EF



R
el

B

Hlo

™
B

7], B, AHYE T

il

(3 Z1AA EBL

p—

DZIAF A7 8%

o] A|F7HA o] F

MIEESREEICE

19 248

4191

A}l

% 7Fe]=(0AHA

to]  OSHA 7)AW

S

_104

171

ZIAe] EAEHEAE, S5

ol olsh s e AN

L R B[ Rt

e}k 71 Ak

rout 179 919

5

=N
<)

L
L

machinery guarding guide)

@A

14 Aol o

3]

o
o) W

223



rlo

ol o8 AFLAE EFE W w5t 22 v A AFRE AlAsor & Aol

D184 EA(Trap)

717A1e] 5l el ER 4 (Trapping Point)e] 2 7Hs/dol =7t =, 71719 &

vl A o] =}k o] Ezo] oF AL ZALSH
=" —H v o= - gul .

=, 4t So] Eo}7l= Y& (In-Running Nip Point) 5¢] E®o] 7]oj= o] glErl?

A

(@ 2% &394 EY (b) B AolE2s EH () H(Nip)3e EF

1% 10-1. EH(trap)

® 222 ZF(Impact)

EE8E ofd V)AL aET Abghe] FEA I 840 FouAe] o Atazp dod
7bsrdol A=

224



4 (impact)

3

a¥ 10-2.

HEA

S

(Contact)

=

FHEAY, =37

=

®Q 384 A
=3

ol
ToH
2}
i
i

W

1 = 714

o

(contact)

=

=

a9 10-3. A

@ 484 9% =+ ¥ (entanglement)

o)
2R

& 7Fedol

Z|A R el e s

¥ Fol HEF

7] Al n] el

al

of, &3t dEtel],

4
oK

ar

)

= 27}

225

=

=

AFA;

=



I8 10-4. ¢13 == %H(entanglement)

® 584 Ho 3 (ejection)

ALY 3 ZEEATE ZIAZRE Holue fide] A=

AbaE B EFAS wA Ha ggn 2 HEo] #EE & k. AA, oud Alx
= YA Jdda AS F 27 wE 2 o] 2Fo R <ldte] WA thE Holt) o2
9, g3l Ef) ke HFAAE FEde A

¥ 10-5. HoJu(ejection)

226



10.2 JIHI£Hlel etd

10.2.1 71A4w 9 A194

(D71AAR S 253 9

ZIAAR] At w42 2 AAE A &E 2 sHEHE VIeew A¥S R

W ovE 2y g

2=
=k
——
(@) Fdes 2 54 b) Bee % =& () EEE 2 =4

DEALES A4

Feol @, W, B¢, F 53} ol FALES s A FAE 03 g AYel

3 AA 2A A>

AL TR 919

227



g g Aeold &

3T

sttt o =4

S

DFEALNETTL A

4)71¢t A4

ot

L 7] Al

o+

914

4=
i

71 A st

}

pal

~
o

W

il
il
Ho
of

2t ik wheba] 7)A€

A, Az el A ol A

E 7)A 9

R L

Ny
H

A7
Hot. Z1Adnl el o) e

S

= =
o ©

0

Q

i
=

o ZgA o] A

oE

;O.#

=)

H,

—_

3 AAH

of o]l tf

‘?‘]

T

ke
pal

™ 2-2). oY

228

] 5 7%= gt

<]

A

Ae e glelet A

<3
2

(2)¥ 24 (squeeze point)



a9 10-7. &4

i
&
L2

0 hHeD 0

5
i

B8

a9 10-8. F& A¥H o

(3)7]) A (Shear Point)

EERS EREE

&

B
=

s

7o) sk GAjsl BA Aol

229



PEEE

I3 10-10. 7193 84 4

(4)d<44 (Cutting Point)

doideold iy wgRite] Btes 933e] iyl 3 st 55 AA
st Z1AI9ke] 1Fle] FAEE A weth dubHel dEA WYY, FoEe

230



¥ 10-11. 93

i

(©) &

(b) HHAE K

(a) Ao

H

a9 10-12. A3 o

(5)E¥ A (Nip Point)

~

ol
oj

)

%o

o

el
ot
oF

Y

il

E

ahy

el 3 Al

Eiass

RGI(EIL:S)

)

el
ol
alt]

ol

1 dl®2A 7]e

231



a9 10-13. 29 9A

a¥ 10-14. 2839 9

(6) 44 EY A (Tangential Nip Point)

N

Aol (s ol AN Fes B9 5ol ¥l FA4H=
g e Y V-2 VRE, ARl Azedl, vlojst ¢, Eeo HMES

] ol sigatt.

1)
(o3

a9 10-15. HA=¥

232

i)
o o



(7)3] A& A (Trapping Point)

A AEEE = BA9 o], #7], $E o] BH el 575 A% g0 ola 47 2

o
B So] wyE ¥l FAHE HE T F 59 M F(Shaft), AEY

i

(Coupling), 3]¥sl= =d%e] =H(Dril) Feo] old sid=.

DR LR ES

ad" 10-17. 3 AE™ F4

LEAL & M2 =2 J|E} 3| M E

a¥ 10-18. FAZEAY

233

[ W2 [12]: 2=




10.2.2 71714¥] 9] 7|9

23}

o7

o

(DB

1 &gl =

0

Plo
R
N

o

1A

S

]

;
=0

H

H

o)t

vm g 3

p
L

5l

oy

o

==
K

i

Feh g9l ALg

}ofof
o+s
Ay, AHZ(interlock) FAE

o

Hr

0

a4

A

T
et

w

p
o

T 2A

WA de]d 2A, He

o et

"

7K

+od

712 ¢ 9 (rounding) &

i oF

© oA}
— U

R=1
o

(burr)

3
s

1,

]

e

CERCR:
71

5]
=

59

ATEE FAA

)

A71719 A S5

=1
=

bl
i

A 0% k] o

TEAHOIAL &

A5 shel 7171 du) =

B

o

W

o

]

_=
o

Ay
I

3
!

w

I~
0

i

°] ¥

K
el
Jlo

<0

A ujAE = oglon %7)aL

234



1

do7|&= ¥

=

=

o] s3]

Ry

AHEIHGAA 4

[e)

.

(crack)

o
=

)] st

"

7 Foll e vAg

T

az

T

DARSY 44
2)2 A (%

]

o))

7

k<]
el

1o},

atofof

3

tol 249 71,

=20°

HEEA] are

o

=

°
el

s

R4 Afets g o
S|

& (Safety Factor)

]

Sl =w =

T

—

=

3k
5

A7t =%

ez}
=

7} ek werd

[e]

G

714

Al A Z1AG Adnle] FAjell Za)A]
73

71 Aol A5

=
L
R

2]

sofof k.

2 A=

N
-

BN

el

A=

]

(4)E =ZF3(Fool Proof)3} 713

N

~
o

5|

=
g 9

Abarel A4

=
o

EEEERAEEE)

ool ZH A Ak
¢l ] Z(Interlock)©]

p

L

3}
o

o

=3
- 1
7=

]

AL 717
w2 J)AAA Bl
7§|

H
ol

==
A

ol [Aes

o glol= AT Yelrt 94
ofw el A4 ol el

=

A 7

3]

235

e g,

)

3
-
=

al

s

ojm 1 A

ool &4
7

Al



7] A2 1) 7}
g

Eas

[e)

=

A=

o

5)H|2
o) Ao] Z(Fail
Ao il Saf

T
g M )
T -
i uﬂx =
o o o i T
m.T_ 180 < x Jo Jo
o T ‘_.CQE Et ]__/l ~ ;ILF
w & ,ﬁ e - B o _
o T - J i G =
_— \UI ﬂ_OI ‘IL #o ﬂ — N
um = o o roor = «
0 —_
T o L = mﬂ m; B eg - = o
— o ol | T o A T
o o =0 = b % ol 5 o=
m; w M ~ o < 7 T 5 T
T = = 5 @ Lo %
\ 2 (e i o N ) ,__.m
Mm B < i & Mo ) - N 2
- v Ho ~ - Mﬁ“ .LIE ] ny Mr J.W M hy
< p il
R < w ° ok - N X .
I % T . R Eoo 3 ) o
LI 7 T e 50X - & T
o T o m T S - @
~ = = m%_ B o4 o N ™ 3 W = W M
T 3D X G e % = Z < & 5 R
- = A W dm o z « B i 1
T W = W &) X £ Y N =
- 5 e o o) ol H = w0 = T vl =
M . o nl % MH < | S ] T o ) hd
AT = ey fr M B a ) = A M
< o —_— T o X B o X T ow =3 <y
ol o — a° EC g ~ A 0
.~ 3 &) - ) = XO R o i
T oy do T o = i g B =
=T X o oy o = I = " T . 7o M
= X N o ~ ~ 3 X 1_ ‘U|
ORI ) sy N N N ~o0 ey =0
e E @ % T % = G & 1
A:fuu. w w m T N = = 3 - T
d| RN o 7o o Mﬁ ,m_mﬂ = :m 1Xro . ~ w Poh 1m =
— . o 2 4
- N o| = 2 oo < o Yo o [T K
i H WM i3 M e i 9 : M o) i 0 Ao m W N do Bl
maal% s L ) Y H T 4w ° 5
oy = © q B oF No % ) w ) Iy ok T o N
] H ) I { oV < o g — ) ~
do T o o B | L. B B N 0 © ) T o=
™ %R m ~ = 1 ) w pul 7! S = W W o) mn_
) .I, 1o “ﬁl e H M R N 7o i il | o | ﬂ Z]
R = 5% J ~ g . 5 do T =9
— il = @ o) S P +~ ® X 7
5 o o TH S, o > 5 g e = - +
4 | B T 3 5 e = W oS
< e o M & s i W M N
> E 3 MG tr 3 0
= el g 4 T2 o
T o RE = S
) S iy W iy
ol = _— N
N ° w ]
% U
© _~
N



4, B4 Bol PR AA AANzHACl Y ARE A%
.‘%_

P 8= &1 71AY Fso] HEFojxok strh. wheko] FHAX|7FA] AlRto]
AdE 455 Ad "ol FX(Delay Relay Mechanism)E A Xt 7} o o7
[e)

A e S W] f§l-E AlE Alo(Start ControD9t A3HE o] ojoF ),

JEZ(nterlocked) 7FEE MIE $5¢ &+ QA AT e Buz AAT + 9
ofok tul, o] WFAUZ AT AwAe] Y FaF GEL Gk o] WAUZE A
2 4go] Qlojok §e BE ofwl FEouh Abm So AW F glofof sk 58 1 Asge

HA Alo]Z o HAE ook gt

QEBAEE ATBEFAAL A FUG 5 qlofok sk E@ A HeF &
3
=

gasolol @tk aelu M e dHe W A g0 Al BaY Wk
stk g Bw e A, Fa, A Folm ofu 7] ArEE Feol Qs
AAA = g gslel Ak 5 el ofof Fhk,

Auld, BEHolof ate AP A=
\all }\]/\Eﬂo 7].h6]- @-

4
A AUAD Aol Fh RAT A2WE PAAL ABLAL AR of el 2
3

A A7) *F(nterlocking Mechanism)& F=€o] 93 71=8 &
7teE gv AoZ Y & . ofdd AWt W E

H,
[e]
AA ANEES A7) e 29eA AR

flo
N
N
>
o
i
3
i
o
.
fols

)
2
ro,

A

i)

FE29% ¢1EE(Direct Manual Switch Interlock)

7tert @8 d w7hA] s#A(Power Source)?l XY WB 7L 2heE = glok 3 &

AAZE “AFTAA N S W TtEs FEAA E=

Y 10-19€ 1 eoln] 292 B2 AV ABeA gg ASelw dun,

I

7174 B H

% pusher feederg £O = o]Fd o, kHdEH ] N4 A &=

A AL S ol 7HA A delle] shel watelut Ajlo]l @R HA] dhdked deE SeA

237



ZAS sl A o] ¢ty E 2AAE] 15 YA S E InterlockS o).

a7 10-20+% 71414 Interlock®] ¥2lE& ¥ Aot T2 13 H45HA ¢god n7t
zzfo] ¥ EE Ho] gt o] YE]= 4% pusher feederdl] AFEEH (C)7} vFRE 1A 0]
Z

oh 7P dubAQl Ag 2 ZEs vge] slerl ARAAREEY A5 ddHo] 9)

b B = R S

it}

(€)) (b) (©)

a9 10-20. Z71AA Y UE =] A2

10.2.3 71A|AH] 9] W&

(s Ad

DFAA

238



¥ 10-1. Asfdge 94

a9 — A EEERE

a9 — A A AL e A7)
Ad — A golA el aaA s el A7
A9 = A Aol g

2B EAA = e AA)

2 Brbssith, duste goR 9
wjRolch thal wakw A4S SRS AYn ANS Fua

71 71d=ol AR wEAA il dolA lee S (o A3 Ao A}

]

o o3 EASA AL AsAe SukEA. A@HE dHE AASE 2

W ek o] AR} ]9l gl zﬂiwb Asbsg el g b dold ok of

£ 5 99 499 0@ 2, W8NS et bed Be Abeshe 9%
1518

A AGlhe 5 AUALE Do Y, AR ol Eetel EAAYL Sk
Age REehs W, AFBEEARA AARETE FEAIE B F AR Dol
292 gl gt

NELEEEE

e%@ QA AEele, o] Al Ase] Fasu 9
%> =

2 Q7] gEtE AS TH FPNN B @

239



(2B HEA

£} 9]

$5%

b A

= 2] 9

o

o) Bl = 9ol

17} A A4

o

JJo

)

%.

240



DA EF

B K
7o 70 o
ﬂH _i VOTU O#O
=
Moomo = o
:i I %H
s 7'
pus
[ —
ol oo X
o o ﬂv
)
oF i =0
"
roa—
Y
T X
mooM
s
B° —
b 2
X0 = X0 180
Bh ~ M 0y ao
oF oF m° 0 =
& H
G .
B K
X
Zo
™ ol
(-

a¥ 10-21. #3542 EF

2y

3 ATBEFANR Aolo] Az HaEo] ¢

g 297

4

241



=g

AAG27A

L=y
a-

Wl M

ki3

g

o

= ¢

of. [1¥ 10-22]

A & 5 3

= 2
= =

DA AA 2o

$1o]

]

tol 28 EAY A

S

=
=

9 o] A4 Abgrel A

A}
2}

3

Aol 1957

5

27171 -]

=
A

oz =

Heol 7lvEn.

e B EA

a9 10-23. BAF] GAE WEFA

242



¥ 10-24. @& A8 EF-sw2(Foot-Pedal)

@ AL
ARG 71771 2Ae AT RFeE® Preg AXss PPow duid
l

CRIEINS As71v T4 Eioit”(Turbme) 92
7148 59 FHel e #
H

S

ARe 2T Aol Y AN ATBEFAYL 47 7 A Bane] g -

1

2A24] AR sh AGWA ol YES JEHom A 24 FAE AN A4
Aot F & FlA o= st WolAE )7l

o

=
[¢)
FA o2 Tel A(Press)ol] o] A& o
old &}77]%= &glo] =(Slide)tr

AAS ABAE PRE FEF AAND & Y= T2

243

1 o = [16]: 474> 3

& Al
=

I = [17]: 2F3 A




2~

_,_01

o] ZIA= kA E FRE F 3l
FAAO)= T Aol siA Fa it

S

AAFE BoGAE AR ok sh=Hl ol

S=1.6t
A7 tv FAALLA L ms)olH, 1.69 FA = Aol wAIH R AU F e &
o] £x2, w9l m/secolth

AT AR U
[ﬁ?%%%‘*}ﬂ‘% 9] A7 /g R Jostd 74 AL AAE E
2 7IAA X 7F AEsteE oy & 5o AAFEAE Gt AAE EAY dAUE W
ZgA otk
A AE7 A & AE FA EBE Ty £202, EXUI|A T2 o] dEE of
st Wagxelth |1 10-262 HOARY WIAXE FolAdr] @ Iy AXE
3l 0]

I3 10-26. BEARY U3

®AT 5y TG H
A ey Mg E [ATEEEAY A7 A w=E 2 dHe Ay yE
Sojem o] & A 1 FA sFstd JAE AAAIIAY 29 A (switch)7F AA =
£ = 7S A

olH g WwagA e K oE 59 Ty Ay EE 9ES o] A AHEEE /1A
SoAE @o] B F gt} o]f e FX ol FHAA, FEARANA, qHEs 2] Fo] 9]
o 8 91 §¢F Beo|a T Ao Aubed wrE A ot}

244

{ M =2 [18]: 2314

| M [19]: A M= o] AAE
A&E7A L FA&Eo| =) P
S =l AL A 3 A

Aste] ol gk A

{EHIE [110]: 3=k

{ B2 [M1]: AR ol A <]




Q
bl
jir)
ofl
o
}o[u
o

Azl A7 ofet Aol o WEAARA 1 o Sojuw 38}
T AabseEel g He] HidkE o IANIFHDLE FHol veo= v Edo] dilE
WA sARge s Wl Ul Ha olw) Y7t whe gAoluA [ATEEFAAN AA
ez wideA 2w shaE A REel AHGHUNES R Aot E =4
ZFeA el A A Edoly w5, ARTE Fo] e2E AS WAE] 98 sk vt
AR 21 WA S a9 92+ THY WS AAA ] thEHQ ool

(@ 94719 =HY B3FA  (b) AHFLE di71Ae] ZRITEAA

¥ 10-28. £HY L5 AX

245

I ol = [1M2]: 2H] =}




7}E XA

3 zAe] gold A
=1 A=0g=i _Xl‘% %POH7]' giﬁ Zi

EZA HAA Al FAAAR

= A%l WEAAT Badse
Awck B8 oldm FRE ol7b Bek obd) 74 ARES erdvAst Aeele] by
A7 1A% elel HAAAL & W % Bed AFES Udd Aol

A A% A BEAY A AAY $ERG Al AT H54e) gEt

AAY Aol 237, 7], HIAUAL, BBur) 5o =FHo ATBEFAIAY 2]
24 71sAde) 9=t

T, A B Y 14 E0] 48T v ojE0] FYd HIAHA o= X HYSA B
5 et

gl 2ol ¥ o) gEvt a3 FYP) FAHHY 9ol Bas}
AARETIE Bag AYHYY A4 ATFEEFAAE ol AT}

Hige] £237] So] AAF FHRH 0| Y27}

olelg ARl el e Fastn, ATFEIAAE wEsd PN $EYA} 2
agtel Hg Aol UE ofvl Qe UEe F & e ol WEgAe At 1A
of el Basttia weo] MW PEFA ] AN obdst g AGEL melsol @

ot

246



B wo|(FagA| o] i Al Bsky] A, o HeA)

444 =gl Ade flerh

D379 B 59A % O FY

orol A WA el AwA ale] ojs) Asinginel oleld WagAe wAe s,
7)o wAsk 1 Ao AR A AFBEFAAL o4 @ A9 WA el 27
# whaol A gtk olel@ WHIAL EUe] dF Fol Uopuslm k.

& % 10-2090 45k o] A2 W WFow s F A Aolele Bel B

He 9849 BHAol wAsEY Belut /o] So| tEHel oolth. metA oled 2

e BRE BAA AU RARS ANS TE RIAE Ak B, 8
w38 4 glo

2)BIAA TA A2dA

[}

1% 1A AN AASAY 4 2% SR B 2E@E)SG 2y
18 AEAA T duE BeY

ne

=
g F(Toolglol e Fo2 A om YrE ~9XE w8 FoF AHE BAES AH
— I~

ES

f

-

S ATHE FAAT 9g) wE

247



A A 0] G> —
tool§l o]

=]
T A =)

% 10-29. HEFA A A1dA 2 A2A

LZAA EA A3

2 R AA PEe wjAE ] Y8 W AH

ATBEFAA] TAO A% wE £AO 4

WA AZEANAE A2RANA A wehAL FAA A 2 u]E 29127} ¢
AWA, olst Aol gt REZL WFAA AAAL ZAS HEE AFBEFAA
dgol wmBHA e Bk

wop ME AR WA 13Dm]oﬂw B4AE AASRAH oled PEAAA U P,
sz el A4e] ook s o= AANE BibsHnE WEA FH(Too)E o &

stofobul AAZ bsetER stk o % AAT AFBEFAA

S Gk AEFe BEE, o5 A7t o= AF ATl ek A3y
A st ot waga B A1dA A2GATA NS WEFA &

A 2HEs Bl vh=s ARl A el A A9l skal o

I3 10-30. WEFR] 2A A3GHA

248



E:
koW

¥ 10-31. WEFX A A4dA

HLZZA LA A4

=
=

AREEE 2 EAA

A o]t

125 A (A5eA)

Azt

)

5

=
=

17 4]

‘_]:/K

A=A

3]

]

.
a

g AAANA

A= I CIRT))

E9] 719 E(Key Interlock)

717} WA AW 4 5 9

0SS

s

=t

Eyl,

ae A5

3

Gol 148 447 A

o
=

@
° =
7w o
No B T
g 4 =
o H 5 ™
o I
(ol

a9 10-32. WEFX A A5HA

3

ES

]

A

3

Well 3+

Job @t ATIFEAAT} FEA

3]

of g3 A7

249



£ 2500mm

o] kA

Abgol

F71 SeiM =

S

A

Fige

=

=
=

B A" HAA )

of wpeto z .

A99E 2

= 9

A

B!

o1 M
g 7 F 3

ole wh& w3z E]

2744 2]

2
(e}

272 Al ¢7F 250mmY A$ WS

oA ol ™ 2,000mmE ©]

i

2,000mm©]

o] b ®

=
L

o

o0

10.3 JIAHEHlS otdst A

i

FAe] o)

=
o

syl

GE

B

el

Ulo

Az
or

!

P, el

:[

(D71A

Ao A, A, A

)

X0
%
5!

3]

A Aol AA Ftel

314

5

1711} ofel 7]

5|

o7k, ZIA7E AA

R EEE

=
=

Yol Mlo] xpgrEm 291x17k
A gow AN AEHA FES

=

Eal

s

el

A,

S

)

250



iy

—_
o

ol GxoF 7|A *

e
T

1 el A

2%

=
%O
o

o

i
ol

=0

_

(GIHL

Apsell Al 918 2.9lo] HA

L

g

st

[¢)

ol AFE-

[e]

Aol dA] 7}

E

A 5

=

71A1 el 7t
P3|

(8)F, A3
718 529 A}

(6)183H =<

—_

0

oy

]

"o} A} 22 H Grm Fo|

o
=

N FF=

YA

=
=

ato] o] o] Ho|AL,

&

&

714 A

il

o]
DS

)

i
i)

)

A As 2HAE T 71Ae] T

.

I

ol

=
=

Fora il AsE
AF A7) A 9]

-

=

=

. 0QB0DEGEDEOWHERGWHE

z_]l—/lg 3|

o
12E, 349 e A9l &

23]
AA%0] 9l
oXel

)

.

el

oA A
vlolA2FHE 717
f‘,-l_

=
°©

o~
T

g
Aol Ahg

to}h. ohek, 0.5 tonel

e o)z, el 9Pl 7t D AgYe F

K
[e)

, mtolA = 5FH
3] o
o 2

p
L

=
pu

NAE ZEAA
(Flol ARZAFE A AA =, o8t A&

o
°©

S

ol

-

T
il

94
o171

o

o, 2l Al

=<

oF

Woll = 5
251

o) vz

)%

A
(e}

o)

9 ol

=

o

|

]
Ris

Bk

SO 1E,



10.2.4 714 AAEA

(DABA F AAAR

BE, UEY =4 3, EF 3 77

A=A, THALZA o) % FF

AEH, 719 TR} B71%E, AE, e, vlo], EFolAd T AE R Y
}éi]ﬂ' Hcl’i‘ﬂﬂ], %9,] 7&-]}‘_9} 7 l(—);_?rxl _PI__-%

ok

2

AE7IAA o)}, AF, FE@Re] YEtAY 233 dA {7

10.2.5 Zax 2A

(D2 2P 9j3dar

NEL PR BIELE

252



¥R FY Al

ATHEEAR)

)
H
1%0
"

3
s

1o

49

‘el A

i

A

=
o=

17k e,

oz Z A3

Eal

&

3L

FEAY A AU AFBEEAR

2)z#s A

NEA &d DREOEEDEOO

=]

RIES R

k)
i

selof gt

&

253



DEH A

e 2917} ek 1334 YRl QeSS Felsto]of Fi}

Adujoll FAZF AAY o] AS Agol= SA ALR oA Haste] FE PN E
of 3t}

2)7HE A

2
N
e
o
o
2
rl
)
s
o
i
)
AV
ol
)
k
BN
ﬂ
ol
ol
2
[¢]
)
o
v

DEE 2y HArH

@Y BT Aol AL Adsln, 29A6E (39 wBE,
shofof g}

@AAERE 4 SAo] sl 2HA7IR Selshefof Fr}
@FEAY A 438 G selok dr)

@FFL FAH Yo Aga golok @}

®ATEA A Aol w9l 294 E 13 Aeatelof @t
AR AALAAT Fe] ol HTE BAF F sfolof @

10.2.6 A2t7] et

(DAX7] &Y Adas

D3 Azl A2txEd ATFEFIARY AA AE

@AN%ES & A S H

254

2} o= kA o] T o] ok AH AR o] Yl Eelstelof d
g =
o T



7 =Y

"

<
B!

(2)

=

J

k<]
pi

1o},

sel b

S

=)

A

=]
T

1& 9]

7] AL A AR dole

)

<
B/

N
A
3|

o)

]

2)A3471%4

]

X
<

18

o
pul

Fol A=

©

2k}

AL AL
k)

Sted of

AT
<]

o]

°
el

A,

ke
el

1o},

sfofo

S

FoloF

°©

tol 2
255

°©

bol ghgol WAL ol
Fol wkgaol AN W

=k
2

o

H

= B

=

=M
= e

©l

O~
xE

ach

<
il

oo}



10.2.7&87] ZAtA

(DEHA7] &Y Adas

27l 9% A M2 wigdon 315
Sl w4

rr
i

gloll AgETAARe] AAE T

(2E37] AAZd

21 34 B B Bl & EE JllEE Fol AXE A
2 Apgatolol gt

@WEH) B9 FAFH
DEA/IE FEARA F AR AEAUE FAS T 4@t

@FAARAE AFBEEAAT} o= aol A B8 5 e 9ol H2Eofo}
oy,

i
ofrt
o
il
R
i
2
(o3
o
ot
&

@2 Fx
10.2.8247} 2%

[¢)

(DEATEE T2FY AL

256



A3

o)

[e)

_q

wim
Hlo

Ho

(2)EA7}

DAY

A7k 5ol A

A%

PRE

$5%

?_

S

=
=

VS|
=

ALIL.1M] o] g o=

FAE ¥ 7

sk,

lskofof

Ei

Astef ok

o7

e

o

10.2.9=%

(LDEX Adax

glolB(Z5] £)9

=
=

AR A A o

==
°

SRS el A7Es

2o 3

257



=

230 Fg, AR A B8 AT ETAAIL N EAAAE 2asle] Bl

A8 2R A=Y

o~
0
)

% )

ARRFel Al o] w527k 8k

==
°©

bl o172

S

N

o

m]ﬂ
<
22

il

FENATE 2915

A 0}
\r,

%89 ulela 5, A,

A}
2}

@& 39

2R YA

ZolHe] £

3L

A Aok

o
=

£

o] Z4s &

=
o

2R 715 W9 WA 22X g i

Eis

o,

B

B)EE 4

£ zAstel e o At

A 9l

e

5
piA

fol erejof gk,

[e} =]
e, W& o] &3S

F9 ATl BYE

Aol ZA

3k

1
=

jost

ol

258



10.2.10=# A

(DAY 9 AFex

i

Mew 20l Gt g A9, 3ol @ A9
Zeol ofg 919, Aol 9]

AU LA, AIPGAGA], WFGAGA, HAGA T bdFA I HAE

A& Abgstelol dul,

A9 AR Aol AFA W sfololZL| o FHTE WUW T Agelok @

s

2 Ao olFrgule] S g

o

ek Aol els Fa, A s sedstelof g

S
Hu
=
(o
r
2L
4
o

of ZAAAA ol WFAAAM = ¢+ Hrt

i

Ao} 228 3

259



3|
<

J4s

sfoof

A XA el

AaHA shofof

Al
@l,

.

shelof g},

o=

ol

:ﬂ

.

o} ok

ok
=

A Al migd &0 ofefell= & <AsHA

=4

10.2.11A}

48719 dea

=

(DA}

=+

of A ¥

[}

Zefold 2% A F

TEAALY] 29K ez o R A

&

A o at

&
>/

o} %

A& E 714

T

7} A

juy

Ze}ol

71] E(E7h)el A7l el A

[$]

<

A

A

)

ofp

b s

S

FHEFNAT 02

gt

shojof

o
FEF

%314

fol A7k A

S

A

S|
=

el

o
%

o

260



10.2.12 &#47] <A

(DEA7] 59 Adex

27, B, W] S AT =EE A3 U

71418 ANl A AHE
7ol WHelA Ha, FEze] & o e ¢

(2)247] 59 A

=47, 971, w7l WEES A de 7)Ale 2HE AA sk oF g

w718l WFelM A, el 5o Ade & we HEA] JlEagAld AadR

I ATHEFAAT} £Aslof @k, - -
10.2.13 &2714 +A
(DA w
NEREECIOLTES
Aol 3, Yol wa
S EOREE LR
A we Aol B bEEe] ATBEBANL AFE Aol WY, 29

261

ATREEA T 297 9%

A&

A

4

o3 9 y)Egx gl QEE (D}

ol

Far



Foll WA @,

3]
=1

3 Eme]

ol
=

34

& F5U Sl

Hlo

Ho
A

g},

k<

stofof

S

1o}

kel
i

sholof

S

Q2

il
ali]
~

gk},

k<]

shol of

3

K

=
=

2 o B

2
A=

°©

=13
=

A+g

=
=

u“—'u‘%ﬂ

EHTE‘ ol=

_"L

AT REFAAE] 2wt Aol
o) A=

]

DECETEICLTES

)4 %
2)

o
N

-
il

TH
il
ToR
h

ABle] A ol FTE

el

S|
=

=

262

e},

A8

zo] FHojutemz H An|

L
L

AR v B

[e]

=

3
FuAE 2 Aol

]



A1

.
J

At A

_<

)

Aox LCD EUE wgto]

5]
3ol ZAHA Al

Al
=

HERIES)

5ol

A7F 1~2% T2 ALold

<3|
=4

g e

] 2=
olF Rt HA] FEste] mEl

== 3L
3L
[ —

e

3T

7F 1¥

™
)

~

il

E
=

e M

g Al

v

tol LCD 2UH #jge]E

S

s &

g2 64

3L

150&

]

Foba Aol A 1

S

A7} o] %

gz K-

3L

o7F 19

=
=

g2 1~2% AFo](755mm><700mm)<l

3L

HE 23 olF97k 4]

e
o

0
o
i

oF

<0

o
—

=

X

oo
N

,mﬂ
I
mJ
™
N

ol

Sllel Selrh 2

%

o] 7}

2]

&
=1

AAZ A

=
T

263



.
J

A A

_(

A A 9

A

/g
B veed F Adert A% 5

2004

o154 ArtelE

147 ARAQT AR A A $lel A

-7 3]

dhof w2 ohA A}

2}
=

=
T

Fof 3.1m o}z vighez

R

s

ol A

0

o

2] AT

on
—_
o
N
el

ofp
Do

]

e

PN
T

AR Ry

=

CECIEE

Z}
2}

3l

et e

=
-

bl
ok
B
K0

vz @ Fe8tsnl 8 Safety Manual

}714, 2001
3 A}, 2005.

(€]

3]

Pl 5

Ao
= UAl

AT

} oo
, 2006.

J

)A_I
gl

c

[e)

) At 2 9
AhAA 2004,

oA

CRC, Handbook of Lab safety, CRC. 1980.

264



111 &J[2

N
o

A

S (o]
sa, 44 5 99

£

=]
T

AR = 7F el A

A a7t els

i

71 A=

o

a 2 Al 34

3

Aol o

)

)5}

o

B HAL AT ol

o] o]
wope),

*

= 3

Aol 717 Fe Aolu}

il

5]
Q7 A

vl
H

7]

e,

sAE 2

L
o

oL
Arh} e A7) =79

Q]
=

1

o
RiA

e

<

=
=

A7 7}
=

L
o

t, A7 3
Froll ARg-H

S

1

(e}
=

Gl

N
s

)

, AESH b i

]
-

N
Xjo

W

o

, X-rayd

3L

U #2 7

A A F

S

[<]

p

L

ge w2t Dol B
sieh.

sto] Ayzbet). ey @4 o

Efell A o

5]
=
T

)

=]
=

J

&
&

7)), e)a e A

el

=)
=
&

71 A

3

7], AF BE, HFE, NMR, AZvtE
ohut o A
FA W&

=l

[<]

o]

gjolar, oA=&

1

Al

“on-off" 2= 9] ] }

o] o) ]q_

1

‘TR Ha ojw 77 duxE d7 dygE

] o

T
=

=

R

ol #e] g

77
19} o

=
A X
A3, AP 2E (2% W3t

L
i

I

Eal

7
KR
He AS WivEF7] A8 F-3 4
=

A

(heating mentle), 7], 7} &
<]

1

L
3

ol
KR
=

SEERD

s

ey

N
‘.vm.h

o)

265



A

11.1.1%%

o

il

st (AbgE Al el

3

g 47

12 -1 & o),
o] 12[V] ==& AX <] Al

ojth. o} x| 3BEC| o]zt th.

1

A9 F& walel

l‘al)k

o

oy

ot

o
gl

ol 9[V]el #& 2y

1

A
!

Kl

7_}—}

Al
=]

A=

w

N

o))
<7
o

B

e,

L

o

el e e

A, s o],

. R

o))
G

KeR
=

A= AlE

172 ¢+

s

=2
=

uj o]

B2 157 2099 o7k A ke = gl

o)

ATk AL 11072208 Eo|t}.
OSHAT+A 3} NEC(National Electrical Code)ell tu}

fvze]
fu!
]

ojtjel, 12l

H719] A=Aoeltt v

[e)

.

o

il
;O_

266



Bl

el
T

¢
o

el
w

W

~~

=1

<

wob e 4 glokd E A

7zt

wel Avle) 4

e s
gk sk

7

il
o

B

<!
o
or
=t

AY Ee vhus

ol

“

@ 9%

(DEAFA 9

ol gleu, di7k A

Al

M= 1E-35

HA g

S

&

71 A i, 1 o]

= w
= =

o] AZXAIZE"e] A7)l el A5

949

=
T

oLl o] of

Q)
=

K
%0

of
folm

@)qAe] A7l AF

I z)ghell 9

—

o] A7 A»(S

o] %

L
i

o] A7

b
X
I~

1o

00
Bo
o
T
&3

1o

==
-

ol webAnl, AR 4 EE

Aire] A=l weh o1 99

o
=

00
Jm.wo
o
T3
A

=

0

a7 =

<3t

A48

.

267



YA u-S

= A
=

E 11-1. A AF Wl o}

i owe = iy
i X T
2 l N <
T o, X =
w o R W
g £ S Ak
. B
P o mt = o
X ny o o
Gl o - n
o o No o ~
) Ao e Hoo |
c ; = M ey
. o} il
= - ) Yok g
& o Ui gy |
ﬁ & o Ao |
W & A
ww W) ji Mm o | B on
i ° m % H
- = iy o) AT W R
Y W o | N TR
o _j ‘m;% x.#o Z(W o V_
E 4 AR
_J.wm o7 T 3 3 %0 m
| ™ e o o | o | i
| 2 0 Orl o 0t oT o#u o
N JL _EH —n ZTv 1}!
B s X o o) < X .
3 T 0y SR TR
o | = o 9 | =
OlmE G
il il ooAR ) 5 L}t < w2
Tl o ° 7w Flg 5|
f N[N T T o TR | Ap %o | %
= K| %N 1 W N A =
" s % g
._o_ .ﬂ dl ‘WU ‘Iu
0| 0 © B S| b 3
~|o o S A S @ s} _ -
< < e e e <o < — =

s7kw Awa,

1l kel CRC gkl 2.

Eis

om5E Wl ol ok

=

oAb A

a9 11-2. 28 A 7P =g

A 0 2]

H
Ly

a9 11-1.

268



E 11-2. 484 3y F5E AFA7

=7 AFA)
A& (AR 0.1-0.5
Aesha ok g 15
A 3-15
A4 Fe7] 3-30
JEwE 2z 15
HIFE(PC) 2-4
A7 20
AF FE B2 5-15
st2/e 8 3-15
4% 8-16
AU E 0.4-5
a3 4-12
Kjeldahl digster 15-35
W/ s 2-10
A= 8-10
e 12-50
g Ax(99)) 4-20
A F=Z(EFEAD 4

T A o] CRO(MAAZRES &7k Ak

11.1.2 A7)3}A)

(1)A713A 2] F=)

713}

o}

oo

3} e AEel ek,

Q727 Bel Hdw 79 AdRe 3

wAe] s AASRE HahA)e 45

AE71/MA7] 5 7171719 3

269

g Qe AT F3el FH2 i 5 9l
Z

shAI71=

o
35



ole} &2 WA= d7] 7171

(2)A713H A9 L3t

O
0
i

o))
Ly

A7z, A7 drlels, 2571, 37 9 olF 7t

w

of Wl 417)

=X
<]

A7), A&7, HEZAE, H7] 547

N 71, A

¥

2914,

K

o))
~

+ol

S

o] 4] el

(3)87] A9 4

DeEEEAD)

N
TE

o0

T

o]

pE

el
op
o

B
~

T

StAZE dolubA = g

L
L

o] F91of 7he1x

o] g4
A4 AR 3

7z
=

=3
=

= AH

2Fd =

B ws 7] 71719 AQge] dsk HAL A

3

Al

al

3

A

13t

HH o=

Fole 5

o
a3

il

gl o] gt

p
L

tol A= A u7iA =

S

As &

LA
=

7} =

270



ol A 7hd=

HAl €t

©

25}

o, 5
2

s,

S

Al

T1
o
hey

2

Fakel FI2XR)el Ml

[<]

SEM

Ea

7% EbAY 2] 7HA Eo

A

bl A

A 2ot v o)
714 2

°

Wk

=

=

HA7] =343
73 =

524 43 = w3
6)E&E ] B4

HAAF

Ulo

~
)
T

r

X

e

X
X

T

e

X

£ A% womw Ao
271

&

=

L

olw] w7}

p

L

el

[

o) 7ty B AR ek,

we A2k a7}

NAA7) &334

&l

11.2 &I &AL O
11.2.172AA L v o) =



)

Ao

N
g
or
Hlo
e

X

wK

71 717]

Fige

1 AAE A7k

Bl

p
L

71 7171 AbgATl

4r

11.2.27718kA i

EE

z:sl,

(DAZ] 71714

A7 7171 WA

&} 5

4 HA ALE

—L
=]

7F

- -
—

=

s A Aol

?‘g.
of s wahd

o] E£4xo]

p=h
=

Ak )

AA )
357 e,

i

™

A=A
B4

k)
L

ojuf heto o]

BOAHE Ao AR #=71 AHE

pal

3 7l mEC)

3}aL,

44 #71% ALgaol

Hod

5|

e 1y

<]

A7) 71719 Abg AAe

272



2)ud 715

A 7= A 19 el A A

]

Hlo
)

ak Al
= 1

A= Abg A Fol

=L x
pi

gE

Fzol 474 g3l 2 Mg

2 33

(2)371 717

DA7IZ2 B A7) Ax ZA

™
o

o

1712 W 259] o]

Z
L

X

o

Plo
<
#
w

ol

i
el

TR

273



W

il
o)
il

Hlo

i
i

B
T

e

0

3} gol A4

o

i=]

ato] o

S

_?,1

=

=

shA A

}

kel
pil

o €]

4=
T

s}

# 0.3~05m AP e= 1.0~ 1.5m o

=
=

7K

<7

il
ot
oF

3

kel

4)A7] vl o

M-
ol
K

ar

W

o pe] AA

e

A

g

%!

1o

@9l

RN

E

=

719 F=aL 717 ARgAl o] ]

W
o
X

W

="

olo

L =Ee) Sy waoewze A

@A AR A

12 9o A 7]719 Aot B

A9 $#7 goenmz o9t e g Al
274

1

ke
pal

fofof

[¢)

of &otA AR

-

kel
pal

15

e}
RS

=



o 7137 87 (- 8k 1 71)

£

=z}

5)FHA

.
X
X

e

=+

Wt

7K

1L

I=]

A]

pZs
219 ARgol} Fola WA AMEFEA

A 29

3L

=

L

o

o o]

W=

[e1 Xe]
A7) 1A 71

Eo o2 7h9

4

o]
Al
il

1l

=
0) O
T

=L
.

2 AL
1

71 <]

o

-

k<]
A8

7]

6)F- 7 WA
A H4 HA

NERIEEE

=
[¢)

ALgEHE Tel

=
=

A FxolM A7/AA71T

N

Fide )

sfo o

B2 FA/4 8 es

»AO
)
i
oF

of, 1 5ol Al

275



11.3 AgailAe &I oA

11.3.177]¢] 4% AHE

(DA ¢ dEALR

DAY FIAG

fo,
)
N
%
o
[>
A%
[y
T
2
N
N
T
e
I
>
)
o,
[>
A
ﬁ,
it
=
K
2
N
i’
oft
-z

A (ARl Attt

it
>
X
o
_(‘)(_4{
)

S glol Qelz A7) MAe A% AbgekA e

Aol AAY AU BFF A7 TE AgEA gt

)
o,
o
fru
4z
)
Ul
)
N
il
o
tio
=)
=2
ol
2V

& Fopd7IA wa Zea AAS Fob FAF

A7) 71719 A A LHEE AD)

714 =717 B2 oA A71E AREE wol= Z1Al 7197 A A AlAde] Hof 9l

276



o|

A
ofp
]
]

ol
ol

3
s

1o},

A (AR <]

il
o
sl

Al 77

]

)

il

337 ¢ &Y 2%

AE

F7] Aol 3lze] 9]

& 945

]

£ Wk

]—o]

NI

P 27 st

&3

=2

Tl
el

o]

o

]

Hi

o7

=3

oL} BAow 370 A

Ea
i

Ao
N

A7) Adwlel

p
L

A7) Adn] FA A

277



atrpd 47

5

8

b
=

g F71 FAES

sk @,

]

)

eyl

A %

3

el 2%

jmyal
el

A

g A

al

PR

PR EAAY &

stet.

°

1

83l

2

atet. 2zlo] mkEAl HAEH A=A

S

A%

=

=

HA7] dA AF 23] GHAA2
gr1H o Adn

oj

2}
2}

<
T

]_

S

el A

ped

61t}_

HA szt

£ &4 GFl(ground fault interrupt)®]t}.
s

QHA S
set,

ol Atk
= X183

A A st}

=

=

b el @Al shet.

g gAT

=

5

&

Jol = ~537F 9= #4X
o I

A
25 oo Wol A 4w,

2k},

ke
pal

I

=

A

ul

=
o}o}

ol

217}

=13
=

Eal

BN FE

=

=

@} 1A

34 aem 7y

7he] ofefol A
= kA

=
=

oF

ol

Ny
~

o

o
5

278



a7 =77

5

ot} =7} upss

o

)
{Jo

sk},

1

el

<
o

A=A

5]

1:!0

m

17}

3T
=

|7k

+

371 7ol 1
} ol

(<

ol A%

D4, ARFL AZI71AZ T A

(@) g%

4ol

2l

)

o] 7]

)

iy
"o

3

=

5

D)AAAT

N

el
o0

3

=

=

¥11-3. AAAF

X

rvze]

X

Ar

&F

0Q
0Q

715 0.1MW o]

2l

-

Fod ARl o
279

o

F=1k 7t

g

=
il

°

32
ook

o

a7

3

VS

A A

i

o=

WS
S|

I

A8 o o)

7

-
=4

_Z,__
HFA <



oA m, olst Hie] AHEE F Q= Aol FARVIE AHgEE gl

R

z,
jus)
)
£
X
i
o
(o
fu
=L
=il

o rir
N
1o,
ol
r
2
o
o
P
rlo
I
o
il
ot
r
N
2
Sl
o
B
]

Huz AAE ) e 43 FAdF s, o2 el PAmA 2L By 5

o el Wast,

@0l Ed HAANANAZITE] HA

280



to] ol ddsA Hd 2

S

HARE, g} o] 9]

S

pob

S

HAZE T8

b e,

q 513

N
BN

=

o]
s

PR o]

S

(b

(2)

E(b)

|

T
il

,ﬁo

(@<t H HA

)
T
oy

,ﬁo

|

a9 11-4. A

220V A%

=0
= =

£l

omnE wsad. g

A7k 3

1ot

0.03%°

’

72 30mA

§4 5 Felslop &

debl BAEE AEon o

Kz
L=

ol A

o] @t A% HA2A

e

M

—_

AAA 7 717

3.

e

17}

\

Test Button: A

=
2

A}

Test Button: #]

%4

281



a9 11-5. FAaG7] HE

HFAAD7 o] FEL

Foiol o7 A= AR e yehuA oy AL igell od A= o
ARF7I ey, AEHBRRA A St

282



ERIY
ey % g-qﬁrq geemi ([ ))) | | wa0
- T._

<PUYE- NEHS

Eg i?—_lé |

Ber oA
=t ™)

§ NEHE

<FHYH-

a3 11-6. B2 E 9 FA43H

HEREYEEDES

OSHAE 8 Anld tigh 2] Z2 AA4HA FAlo st 5 4 7P Ut 29
CFR 1910.147% 1910.333W 2] Lockout/Tagout Eo|th, IAEL oAatA] kel A
Folu tkdt 5O, =8, 714, 4, 33 Arjduxher AE

& 4 Q= 3ol JlAle dule] A gH.

ofl fYEL UE AN JUALe] 4H A2H X-ray /1A, NMR, $7] F=, 282
e gnse wgar

e A aZEd I 2E S 5 /i o] AAEe] E2HAY sy e o
=k a

i tE oA g of gith

BE 29 WE 5o gE dd RS on’ A 94 @A mEg wolAY
Ak @k w4 S7kE FeEme] Wyolt melEE AAFAL BU & ek wof
A ABAL RAEE BrhE 5L /A9 ofgl AdRE Brhd a4 AARA
2 aRe FIAP A 49e sa drke A £ddh wep 4718 On g
O ANES OndTh ANE Sl i Aol Az A Ex AP o
& 9

EEREE

283



a9 11-7. A71FA Y Fofx/8] Lolx

11.4 ZIHEZRHO = #E

11.4.1A 71734 ¢kA

A7) AEg An) Fel e NAERS AhaAY SEas S A/49e
AARE AL 498 st 499 DA F9e AAeE A9} e,
AAE ARAQAEEED 12T FAT BAAIEERIER Ol Brh 7]

AARIE FA50] gom awkE At §ge] AXnE Bhold F9E Asle

FH FAANAE AL AWel R Ao A7) A9, ed 2 g @
she] £5 Fom A= A0l FUARE Ao F9T B o
dofof Ak ® BAARNNE AF FARES AT w2

of %3 b Wb ojwd A9E FRE QAL vlele] Aol weld Ae

(DA-=Y

DERETERES

il
slo
ol
ol
!
RS
ot
ol

A7l e game] ol B FASE WAl A AR

284



o))

S 2] G2, AAANAZT ARAZE D ARG, o

42 29 7]

2}
2}

o
el

7K

e B A, A, 2]
B raAEe 4e) 7o

8

i
=

37}
Aol

2}
2]

L
i

SRR

A stel

=

o

1)

pal

797—1

b ozRQfell e

)
Kl

ol
REN:
X_I]—

=

[¢)
A

YA 9%
KR
=

@& 5o T8

o
T, A

)

2]

7] 9

i
[¢)
s

=

A
285

k3 2l Al
Hod

o]
LR

£g %
],

2147
el A Aol
o] a7l oA

\:x;(]

=1
=

AwA=

F

Ee 3l At &
= e Ao e

3|

g,
&

DAARY LT 24

283749 A



fro]

~

ol

)

T
A
X

-

H
3

T

X

X
N
=

o7

@7AZY A4

o
ot

1 8%, WA, 94 % el 5o A A 9

d
1-1>l 9

<3

g ufell =

407 2]

A 3 AR

ARE NEste &

=
T

A 342 [RFAFAAY =X] O AH

+o]

S

L

el

Ao

Ulo

L

s
B

1

N
jatis
"o
el
bt
N
of
o
.

1

LS

2
o
X
-
el

w
X
PH

=
o
i
N

W

il
Ulo

|

3o
=4

bl 9]

S

224 ZiAdstel 9

2. M=

—~

M
ol

1 9

v} %] &

=
=

s

ato] SdsiA

A+

=
=

Fol web A7)

5

BIN

o= 2 Aol Al

AL

=
°©

Aol

A A e ok Gk,

=
=

A7)

286



spol 22

5

1] 9

S

izl
gt

o
=
kel

)

A
2

=
o~
T

[e]
e
=

S}
grjofof

T AR 92

}o]

st =

5

3 A7) o)

3

9
X

p

L

gt
AE K

]|
3tz 5% oh)
Z]

p

L

5

=i
=

}.

A A7 oF
Aol &

M=
==
=

O~
QLU

xg Z]

=

=

22 A
H] 9

stk

A= 7

7 7)ol d=7h
A

o

Eu

p

4] of]

°

&t

/KC-)]C‘,

A 344 =[BAFALH FAH] O AHF

18]

A343z[Gd27] F9 A=] A4
z]—

@27
ook

p

o

287

7K
4
=
~N
N
o
~
<
2l
Jﬁmo
"
- oF
% g _
— ~ X
.~M._ . = e
1o° = B
o . s
—_— - — X
< < P B
o za MT
~— — T ﬂ
~ 1&! X X
N s
-
R | N ~ T
,_lxwo o .%O ﬂ Eo ﬂAlL
3 T : - K 7o
< TR ki Ca e
o X ut — O S
= oh X = il N K 7o)
= — " &N R ®
—_ Y X 0 =
il A T OE x
T oo B = I
% T T — = & ~ b
= ® B T T T T HF
A G-
S R T W B o !
® T T o P X X g ® MW
T % < T N, WA
BB oow oy X R o R
£ 0 X ET 5 ..# D—I . . . .
~ “Qv P = J J — [aN] io (ap] <t
=g EcEz v
~ X i} X X’ E] el ﬂﬁ
S T T Te S (o B CU ' ﬁ <
) BT
—
NI




47

AT 2 BAR

S EEEE ISR RSEE
2] Aol

2. WA~ e

1.
2.

4eEE

i

Fol 2 A QA7 B

= Fz2 AAS

A1) A5

0] =
AT

, &l

Ao Mol

1A 7]

Z

o))

st H.

3

=

¥

Ry

[¢)

rvze]

288



v g9 44

A2zt Ade Beos ve Az HF e ve d2dA9 248 9 vdew
A8 b so® kel AR A FAEE A9 denm, od wE 34
AAE AAs] A AG e I A FEE SFS e AT TGl
s ARgste]l AddEE de AAske Aol ey, deiArI= (2" 1]
I} e xR Hol 9o, o]F FAT v WA HAEFHES AAGAN =4 F 7t
& AAFE AEE G E ol AN " FHE e deew shw Hh
(28 112 @A TS AHER dE vkl Zejn, G A7 = e o <t
AxAelmg o] 7o) AgHE AL TR o] 22meldo]l HE AdE AbgseE A

o w4 3.

iz

a¥ 11-8. g A 7T

I8 11-9. SFHA 7179 ARS 9

289



2

ol

A}s

[e)

.

3} 2

e}

=]

o= 1

q

Zl

ANA FAA A &=

QA FAAY AHXATARADEEDE®O

i

)
—

LA FYx

al

3

@ 5 A4

Bl

7ol 3]

B

2]

=

[¢]

ojy, ©27], A= sd7]

224 o

gk},

k<]

ERL!

o

X
]

bl 2ahal 7

S

= o
LIS Y

o] ofxl 7§ 7]

2
A7 DojrbA g

H7] 1%

S

Ak

]

4

Z

Al
"o

],

= =
—

bl ol=u e o

0

s

N
0

]
=
TR
=

w

|

—_
o
)A
2]
]

<0

)

k-

T
]
N
Xo

(interlock)

t e 7 o THE

o
o=
e

R R R g5

o] 5o <t

Z}
2}

1

e A
290

[

1.

ke
pal

12

S AAFE] REH F ] (ISSA) A A A

S

HARRAR



A

g

ot
0
I+
&)
o
oF
Kk

2% 11-10. A= Azt

291



o
J

AA

N

2005

~

4

0

X

ﬂ”

%

] o]

<)
s

AR

oH
=
o

H
—_—
~

E5E

Shell A

o A&F 9

el

i
il

c

2ske.

314

A

292



\
4

A A

e

2000

I

7

=013 3
FUT =

A (Polyester Resin)Z

w e ol & 7 & (M.E.K) 3}

&A1
(Dissolver)®l 5

ol

=¥

=

W

r
1o
Hr

o

)
o
1o

o

o
3
—

o))
R

o

H

A, A3dA1" ol 3

T ol

NN

o

o
o

W
.
w

AL

~
Nlo

T
ool

ol

4r

TR

.

X
e

rvze]

H,

4 5 uAA

bl
ok
B
K0

v)= @ ZF2}snt 3t Safety Manual

2001

2
=,

a5l 53817

Ao
= UAl

, aT

, 2004.
, 2005.

<
il

¥

) o

3 Abe 2

o A
CRC, Handbook of Lab safety, CRC, 1980.

293



gl!!

294

Jii



5 A 49 A9 dAgAAZ2E

1 A

f=ig= }%

03

|
o%

~
nad
o,

fi

=9 AAE AL SIE=T) 2

4. A" FA ) A8
A7 718 Ar L=} 2
- FY71TE AMESETT ?
A

N5 AgstET 2

295



)

o]

el

N

il

X

B
s

o
uo

ol

olo

4 A Ful A

7.

uzlof gt 2

3}
s}

o WA ®i= v dhrb

- aga

A=t 2

7bsskar Q=T ?

1%0
)
|

]

- SpAP R, &2517], A8 AR, Al e fiAE

7} 2

296



ik
o)
o}

+od

o
¢

p

°f o

k. MSDSel
AL AT ALl

1

k]
il

=

=

b}

k<
pi

= AR

ofof

o)

=
T
=

-

1

T
=

af

S

o)

iy

]
5]

E

HAgell 214

0

5 B MSDS

(o]

B

B Aol E2

A

%

1

Ris
=]

o
3]

Lt

3

sfel 9

S

& A

1

Ris

Material Safety Data Sheet®] <Fx}=
o

p

L

MSDS
A FHAgoe=
MSDS #A5E AE

2. MSDS9| 4 &5

1. MSDS

oo

ToH
K
ﬂo
‘mo
of
H

%o

0

PR

o}
E)

2l

]_

s} Al

1.

R

a
~

(XS

6. FEAL Al O

=K

zel
wjr
®
ol

s
ol

700

Bo

12. B0l mA =

el
!
)

jze)

1

1

A7) Felap
WA A @

13.
15.

~

A

A

16. 7]} %

[}

H

af oA, Ei=

5

boolA

°

s CEREE

L

A N8

3

v S 914

21T °], 55T o]

R

DRIk 21°C miRE A, F2elA w7
3

23 0T wg, =74 35T 9]

)
e

A

)

A
=4

=

=]

=
=]

=

J

A

J

o
[}

A

3}

(2) Atst
(3) =<
(4) 11213}k

HEEAXE (MSDS)Y A& i

(o)
e}

23
91

3.

il
=

ol

S

5) 4

297



24 9 A5A4, v A4, 257 A58 =4
() ARG =4 0 F4, AR AF A R A8ER
4) #2474 =4 1 AHF A JR2AAHE) a4y 24
(6) &7 Fa=d &7 e 9FS A= =2

4, SEAALATE MSDS)9 d Y
4.1 ==KOSHA net. o= {]#9] 3}sHad

(1) 254 MSDS A1Z o7 lov), #4944 W AF o7} ek
(@ NNZEHAFES FATOIH 59 A AR50 MSDS T, ¥e] o ¥7h gle.

4.2 9= FYFe sehed

(1) ARA= QA 3l AZE ; 2 A %27 AR MSDSE o] &
(2) Axl= MSDS &x E7} ; AFA7F A8, A7 & MSDSE 7dste] AR-g=tel Al
A&,

(3) A1F &4 ; AxATF AlE, IdF $ MSDSE /L.
4.3 71€}

(1) B} 3|AblIA} ol ARE A
; ghztol Al MSDSE &7
(2) 9ltell A Feiate] Abg Al
L SR} Qo) FEARRE ol
W dsto] A& bl Al AF g},
3) A% Azse 5
- AR o] MSDSe] & AF
- AE, A7 F MSDSA D Al
(OECD9] GLP7|Zel Ae s
o] A7)

298



5. SN AXZ (MSDS)9 ¥

pS

H38

I

FSIRIES 0 SIALO &

i
o

tol

CAS 1S 67-64-1

RTECS 1= : AL3150000

HAHEH(EU) M S(EINECS): 200-662-2
el #1s: 606-001-00-8

10

m
c
Iz

SZH: OtAIE (ACETONE)

sSo0/a=H:

2-Z 22 (2-PROPANONE) : CIOI 2 =S 2 0I5 = (DIMETHYLFORMALDEHYOE) ; CIMIE
HIE (DIMETHYL KETONE); HiIEHHI & X = BFH(BETA-KETOPROPANE); BIIE I & (METHYL
KETONE) ; I ZIte= M (PROPANONENE); IIZOLMIE Ol = (PYROACETIC ETHER): KTI
OLMIE (KTl 3t&t) (KTl ACETONE (KTI CHEMICALS)); S&E EIL 1511F(GLYPTAL
THINNER 1511F); &4 "C" (MICROD INTERNATIONAL)(SOLUTION "C" (MICROD

INTERNATIONAL)); RCRA U002; UN 1090; STCC 4908105; C3H60; OHS00140

sisted 2 HER, NYS e

ZH YT 1984.9.6

MR QX 1997.3.30

2. PHMEO HE U HRY

4% OFAIE (ACETONE)

CAS H15: 67-64-1

HAE(%): 100.0

3. 98 S

NFPA S2(0-4 S): 22=2 =3 BS4=0

299



o

)

Ok

ol
w0
<0
no
0l0

S

I

oF

<0
2

=
=
o

X0
ol
oF

00
o3

U
3+

ot

i
&l

o

ol
Klo

il

J

=
=]

E=IN

e A

cl® A

=}
=

00
30
n0
<
Rr
=
(]

-
L]

%0
0

00
ki

Klo
=
)

0
H

~

-

al

00
Al

o

=
100
&0

]
P
H

<
i
H

-

~J
ol
H
H
~

-

KO

Hr
KD
I

=

r

i
H

~J

-

ol

R0
Jl
o
i
i
H
H

~J

KO

Hr
KD
JH

oo
A
00
30

o
H
<
L
H

-

~J
0J

f

W
H

~J

KO

0o

<
D

il
]

Kl

ma ol
o <

0o

0

N

(0SHA) :

R0

ral

T

ot

a1
<
L

il

(1ARC):

<

3J
X0
ol
ol

-2

FA

!

=Xl

Ll

oD

=

T
10y

A<
ot

=
=<
KIr
ol
o

<

ok

<

KO0

Hr

ol

W

Kr
KD
I
=

5t
=

T X1 (

= Jt

il

=0t

Z Ofch #

<
a0
<

S0IL+ del

ol
o0

ol

o%

3

N

| MAHE WK

o
KJ
ol

q|

F

20l

O
wor
oy
Hr
KD
JH

300



Hod O

AL 8
[¢]

¢}

ot Al
b1 <

9]

| AFEOI &

b

Al 2l AFS
FRHAL CHX

=
=

n

SIALOH CH

= o < 9 oo R
AR ol
w X ww e s my
Wy Q0 MO &R OE o o
<l oo R i
ﬂ/l o_._ . Uy (0] N I}I N ~
o o S Mo w2 Mo
.W_W_u__ 50 ~ 1ok ._JrA 3 olJ Ok 20 = o =
o)) = m ol o = A ' H 2 m
= = B0 Nﬂ&:&.&ég <
; JRARE I =]
Ko Ao ol = wmoeo< ™Mooz o <
.= ™ L P O TR L 3l
00 N il iofl 7 .:ro Ar Rl 5 O oll s
Hx_o o, <+ ) O =
o+ W P DDy THRE S
o oo WEESTE 0
RY O OF 9 RLeB2EST 4
~ < I W sWs o OH W
0 g 4 % o ogaas®m .=
< - o ¥ = © X o — <
= oll F oo oW oll -
KO = . o) o = - - 23 g
Al L
L] 5 5 EX2T0gogwoT 2
|M e} = < o e =
o 3 mAa ST g U< S
° 3 < = T n
%& w o EE_EP_A_EHIOJ@A.U. n
s o0omow oRsls®Eg ow
= R g = T wM T
SR ol = A1 Komo_ r -
Lo . WM ¥YEha Y
%‘_ It} i H o3 ak = o s N i) 0 3l
N ~ IH BT L 4 R
a Ol R R e =} =
oW = ol D &0 d WS R B~
oy 0 o B &) WD
160 = M ol o = = = 5
o . o il SwHom 'S o =
o5 00 = % . Joowo omoar 3
% 5 5 3 ~NOd <R 8ol KO
. 0
= > ]
ok = owm 7 iy
= o 0 10 70
ol 2! i 2! <

301

869 F (465 C)
1B

2.5%
(0SHA) :

f:

: -4 F (=20 C) (CC)

b

t

3t otetxl:
t
l

!

At



10

AFD AL CHX

Ll
JH

3

ol

i}

100

oF
<
ioll

=
]
or
o}
ol

ot

i

B8 I

t

JIE B3

al
=

t3

Kl
Rl

ol
Rr

1

Ll
JF

i0)
RT
=
1o

ok

ol
il

. btg

2270 kg (50002 %).

iory

ol
ol
i
w
Ar

ol
ar

160
oF
I

al

ol
n
R0
o1
ol

oJ
1l
=
ol

L

Il

JIEE(RQ):
NEXXSHAH HEUHEs SX

A

oty

ol Al

ol O
= WHAN S=01 TIAD L5 CERCLA Section 103 210 JIE0 &% X, National

=
=

=0l&2 i

(202)426-

C <=
o

(800)424-8802(USA)

t

¢}

=P\

Response Center=

2675(USA) .

s

U.S. OSHA 29 CFR

&

|

1)

&
i

il

gx =

1910.106.

K
~
Ll
H

OAI € (ACETONE) :

1780mg/m3
1000ppm, 2375mg/m3

750ppm,

- TWA :

- STEL

OF I & (ACETONE) :

1000 ppm (2400 mg/m3) OSHA TWA

s

750 ppm (1780 mg/m3) OSHA TWA (1993 62 302 58 FR 3533801 <

i =3t

s

1000 ppm (2375 mg/m3) OSHA STEL (1993 6% 302 58 FR 3533801 2

750 ppm (1780 mg/m3) ACGIH TWA

1000 ppm (2375 mg/m3) ACGIH STEL

250 ppm (590 mg/m3) NIOSH ZZ TWA 10 Al2t

500 ppm (1200 mg/m3) DFG MAK TWA

1000 ppm (2400 mg/m3) DFG MAK I3 5 &

302



U
3

K0
m
o)

00

=3
[[]

i

oll

o

&
il
o
o)

10D
Rl

S
KH
~
Ll
H
00
=
4
ol
[l
il

0

i

ot
H

—_—

w

il

=
=
o

i0J
1o
Ok
Ju
=

O

<J

iof
H
"

=
ionl
Rr
[l

1of
iz
30
ol

o

i0)
&Il

Rr
ol
tof
H

cC
a

HEHAHAZA(NIOSH) L/

2 Aty o

It AP s&= 012 =

ES

al
=

EEs+

L]
tof

00

of
H

L]
tof

3.

A

J10t

)

2500 ppm

0
Bl
)

3
0D
o

M0

180
&l
Kl

ok

PSS

A3).

Ot

oJ

ol o1 et

<l
__%
Hr

b

JI0EA A (

=
=]

180
[al

Kl

1J
o[
of

M0

=2/3

80
I3
gl
3

2l

oF

<0
2

=
=
o

X0
ol
o

1 58.08

= A

¢ G-H3-C-(0)-C-H3

<

= A

303

133 F (56 C)
-139 F (-95 C)

=

SH

[
=

of



180 mmHg @ 20 C
0.7899
100%
20 ppm

SHAl:

=1):

|
IS (

FA
D18

s
=|
=

= Rl
o O
au X0
= BJ =
&) ~ UA
il o - I
of i O =
. H 1o o
Ul — < ~J
— =) = < .
o o
= 3l R < Ire}
o o 0 o] - QO
i = 8 S W =
Y ~ A E N g
mj o0 o S _ U
) = = ao
. . o7 Wy 2
uo ol < o3
H = - = X E
it o 0 W = 8
H | oD l§ 8
i = H_T ~
i o7 110} . —_ 5 .-
R o oh =3 = Q
_ R < & 8
= - &) o1 W& S
3l w g H o -
m E._ A._ (@) mm_n_ |
| K ol ) E 0 ol
fisj T . g =
= m o = - -
. . =5 Ay o o WA
o 0 <l il z A T
g A 20 oJ @©
— ._.__.n_ K0 - A_v . b5 . | o~
ol 3l sl 3 W 0l hH B2 .
3 .. - o b = . Bl 3 s S 5 I =
FIE 0 = - 5l A = iy g .- = - - RO
K00 00 b 8 = &0 " = R0 o M 3 IF R <
= 3 2 . < woo SN =I = SR
ol ” 20 T - X0 ] i) m © 8 Lo T
I 3K o <] R 20 Ko Al 5 " 5 KL o5 K
0oy 0 . O ] . = o o o o =
©ow 0 N ol = IH oo 7 2 R W Ty R
o D 3 R = o ) o) r W 0 Rogp 8 2y o KO
=S . 0lo s ] 0 0 . z ar T 50 <4 Nf T WoRr
Ko ofo = 5 = il oF Ko = S R 1 T = 1) =~ =

304



oF
=
i

ol

=3
L]
H

10

=R

=

2d I

0|

X0
uir

<
20

00

00

il

ol

)
o0
o

K0

(H 0-4, 47+ It

o)

no
ulo
00
30
R}
o)

1t
0
U
Ro
o)

dE HEEY.

D4 ug/L 96 Al2b LC50 (At &) Z2I2ITIAl,

Hsd

35 ug/L 48 A2+ EC50 (R =3t) SHE.

-
o

0.21 ug/L 96 = LC50 (AtZE) JH+el.

et =4

tet 25:

S}
1]

oAl

o

R0
oY)

b

(

M< 4.3 ug/L.

700

)

HIIAL =2 ALE

13.

uoo02.

HHDIZ HS:

s

o
TT

© U.S. EPA 40 CFR 262.

780l 2lotH

ol

HIOIZ X

ol

HE AE0l Tet H

s

ObAIE-UN1090; 3;

S e
= o

l

U.S. DOT 49 CFR 172.101.

U

i

i)

a1
2

[l
33
El
1)
KU
O
ol
o}
=t

Ok

Uk
0F
r

Uk
0

0
<

305



Ol= #&:

TSCA 2222 &8 : Y

© AN

O
olo

TSCA 12(b) =& SX : UAS

OFMI = (ACETONE)  CAS ®1&: 67-64-1 4 =
CERCLA 103 7+ & (40CFR302.4) : UAS

OF Al E (ACETONE) : 5000 LBS R

o

SARA 302 & (40CFR355.30) : A3
SARA 304 & (40CFR355.40) : A2
SARA 313 =& (40CFR372.65) : A2
SARA I8 7=, SARA 311/312 & (40CFR370.21):
24 1 UAS
ote 1 Q8
S UAS
SIE=S= =
ZEAM HE : US
OSHA & (29CFR1910.119) : A3
= 78
e ZLIOH Met 655 & RS
2R g

S HE(EU) BS (EINECS) @ 200-662-2

SEIB(EY) I8 Y AFPR:
R: 11

DOIGHA .
St 2-0-16-23-33

306

ng
to

=
2

Y



