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gtk Wb 0w 314 ohkstetAs Y] Huk=s Sl A skt o] 2 th7| ol
el R W] ittty Aol 7IA| R ¥lehs S8 latmell A -78.50C
o]al 71 olAate] LLo|AE VAR EAjsT}

olshl oPkstekav) O] Fow BEelal BE 27l Qe optsiekart 37
A F18k310] &S0, ol 7|SA(HA G Eshel oI A7 o useiat FAe)

EEEERIEE DR R NP RtE oY
Egjolofol st ¢S AahAA W71 ol 2A HR-T9CAA Y2,
e g o oIS 1B B ] o W il B
Z2pH o 57) AEl MeTr A 79CHRe 33 nlad gk wale) 9
ol et £25] 228 W i, ol o] ALe] efolelel A 3] 39
U 37] F9 $3715 WAAA St oF gl 0% TR dead,

ol

HSIAA izfaﬂ}. W= Alell= HH% LH% WFog FEX|NF FAR| A= V)8l o]
AV}, ms A o) akslErAE kA Z7)¢ko] 21°ColA] 57.8ke/ert.G(—18°Coll A 20ke/
ar G+ =2 w9~ 7] whitel] thE 7o) ERglo] A dE o g it 7hsslth

* kg/en.G ¢ gauge ¥E 9w

Z7n)= 1.529(F7]=1) AAEE(200) 3.60x10—>5cal/cm-s+C
ZIAME(0TC, 1latm) 1.976g/L =45 1.000449
. Aok <d(Cp) .
2~ 7(4 _ C O H = 1 .
5314 (1atm) 78.50 (0C. Latm) 0.199cal/g C
AL E(Te) 31.35C A& D(Cv)(0C, latm) 0.153cal/g-C
AALE (Pe) 72.9ke/cnt Z2(0°C, 35.54kg/en) 56.13cal/g-C
AEA 5.1kg/ent,—56.7°C | AAEE(0°C, 50ke/cm) 1.066g/cc
WA 1 (344 2)
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o BEE FllEe] Fiel e geic,

A o & 2342 93} o] ihglekio] Fr il 34vol% oo AAEH, o] u

=
Aba9] EEE 14voln Ax7) #h

97k AR §R9E ST Beks B0 A3 gEske 39l 7V Ao
2 e, bk 5 AS] B 24 bl AR T Wz SAERE da
o Dag 714 7S S 23] el AALE WA 5

T ofastEel] WAIR Eefoloo] A AP} EAfsh: ol W a3 ¥ A

01

o]t} 43l dash
% 2-9>3 g
et 7kAA Aol thek 43} FEt EARe) iRl o3 did £nT) JfAEY] B
2 Ao wet AA WEr] wiel 7t Z1Au AAeb ko] YER )= o H)
# & AA FE(minimum design CO; concentration)+ o240 & -3k A A3}
=% (theoretical minimum COs concentration)®l] YAe] oJ-FE(<FE 2-9> A= F
A3} F59 20%)S gk gholtt
o|AkElERARS] A A FE BE 34vol% oo R AAE] it 99} o] 3k
A A7 FE7)F 34vol% ©lstY wlol % 34vol% = A Aok il

A
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olat gt

3ot

[\
o
(@]

o 2Ael Ak 43k B WE Adolt T A L Fojo] e 25k 2
Q3 ko] FEE & 5 9 A9E e BHoE A g TF 5 9l

(21— 02(%))
COx(%) = 01 X 100

7] Tl A7) 21vol% EAEHAIRE o] Flo] d|A ko] Fr) HEFH o2 15vol%
SHAGUFA - we} A FE7) 15v0l% o187t Hojw 43}

FL Q). oIshEkAe] A A FIE SdvolRR Sk - k] B

Acetylene 55 66
Acetone 27 34
Benzol, Benzene 31 37
Butadiene 34 41
Butane 28 34
Carbon Disulfide 60 72
Carbon Monoxide 53 64
Coal Natural gas 31 37
Cyclopropane 31 37
Diethyl Ether 33 40
Dimethyl Ether 33 40
Ethane 33 40
Ethyl Alcohol 36 43
Ethyl Ether 38 46
Ethylene 41 49
Ethylene Dichloride 21 34
Ethylene Oxide 44 53
Gasoline 28 34
Hexane 29 35
Hydrogen 62 75
Hydrogen Sulfide 30 36
Isobutane 30 36
[sobutylene 26 34
Isobuty Formate 26 34
JP— 4 30 36
Kerosene 28 34
Methane 25 34
Methyl Acetate 29 35
Methyl Alcohol 33 40
Methyl Ethyl Ketone 33 40
2AE T (A 2)



Methyl Formate 32 39
Pentane 29 35
Propane 30 36

Propylene 30 36

OISR A Al FHO A EEE ASIAAK A5El] wjitel] AR A o0& A

o= 3| g 7HAE o]Yfoll= HH-

X0,
N
e
re
[
>
<
ol
N
o
o
S~
F~
mlm

webA] QRshAlATESIAD, FRSABE s, A713AICE s (ol dsheka 1)
ARl 2 A gdo] lort F BCH Sl AHSE L AT WslEl B9l fs)

=

o, WelEA) ke Aol ol kERATL S BAkEl R FiekEe] HEHI7) ofgly]
)

of F7} o} v okalr),
web olbshebit R Sl $0F E0E Yehliu A shAlel Ak A
o= Autslo] JEAo] QIT) I EE AN FlAe] Aoo)= o] oAl HlE

A 2 o] 291712 Hl A AR GANA FORA AAAR sdhe BE
ol FsAE AAH Z Bavt ol

2.4:
i

oPRtsbE e ARE - AshAlell 23 Q<o) gl7] wiEell AV, A7, A
A se] A7) A, 2ol o7t QiEo] AR EARoI e, 428 Shgo] et Al
B ool 8ot Al AR Sollie AR 1ol thet A wiiel F1lel 7)A1A
FAPG ol9folli= ARESEA] = Ao] HitAsltt. of9lell: Al A=, S Ve 5
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20%(3-7] ol o]AstErAe] F57) 20vol%o|H Ao EEE 16.8vol% = Bl ) S

Kol ke, we

X

Z3}elo]

.

HAE Boiof

11491 TLV(Threshold Limit Value, B+

9

o
l

A 5 5%)+= 5000ppm .=

b A 54

9

2719] 0.1ppmel] H]

F8}ERA 0] 50ppm, Al9Fs}2429] 10ppm, 3
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ol 74 das 4 W2 C, F, Cl, Br, 18] <Mtz 25 &g 947} fl=

@ W 29 SAPE 0= Epd 05 ARITHS, 19] 749-+= §loli 08 Ak o=t

ol 2 o Wwek drAlskekE AsfeRAle] B 7] dlE <3 2-11>9] e}

e,

olsh Ze W omE Al aT AEA G 52 Qe A e ¢
e wo] St Halon WEE 1.3 Yo} 9}% o QA R AEE AL %
SIS} AL G ] SR X 2) + 214 AP BRAE Pae] G2

YR 245 )

=]
)
=

o & £W Halon 1001(CHzBr) <] 7Z-5-ol x18k¥] =] @2 54 PAke] F=(1%2) +
2—1=30]t},

Methylbromide CH3Br 1001
Methyliodide CHsl 10001
Bromochloromethane CH,CIBr 1011
Dibromodifluoromethane CF2Br; 1202
Bromochlorodifluoromethane CF,CIBr 1211
Bromotrifluoromethane CFsBr 1301
Carbontetrachloride CClLy 104
Dibromotetrafluoroethane CoF4Br, 2402

ol Wgk(CHy ol ol eHColls) 59 4 YA A5 = A4
7} @zl Qa(F, O Br, DZ A99 32 oS0 Belalsts 448 vdol oe

dE =9 Mg 7PHaL, Qlsde] A ZAlol Ak ARESHEA(CFy) = 71AloliA 3}
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sp o Baelx QIaMel glor] BAE ofF vk Blolth Eak AlAShEA(CCL)
= 2 BRI 8ko] glof Te) Bl BrEa 2 REe 2sjebAlE AHgslo]

% Halon®] F08 54 59 shvh= 54¢] Atk 2kl o= vhh—E4 Alo]o] A
glo] Zal the BAe] S 28] Hojx)7] wielrt. et ¢ iﬂr HEo] o]
el 5010 BhA-¢1A, BB Alo]e] AjtEd vk 4] ¢
Ak HAS A st o] abslEt
2402(Z= 1301419 = A whiel] AU #51s, % e “—Qﬁﬂ% V‘EH H}j 12
o] 20mH|vke] o= ARE- & = QUAIE |

o] 540 Arieiriete shAle] BT} vhgalA HW o] 714 %*Mé—% W&,

l‘>’ 5(0
g
—
Do
—
—
o,
m?ﬂ o

dutow delsighe T B4 BRAY RIS £o oL BES 48 398
0] Foh 3, Halon A o] Aehee 73 vh, Eapbe] Aghe 2 okslr] wii
[e]

of 47 718ks]o] &8k & A @A Fe A= A ot

o} ] ] 7OP§]. — —

= 3 Ha 733} 43}

H] A s 733} 43t

g4 ¢+ 44 33} T A

2 3 & ¥ - 75} s}
We 1 (844 2)



Cl

Halon 104
(Carbon tetra chloride)

—

Br —

o —0—Q
!
o

Halon 1211
(Bromo chloro difluoro methane)

Br —

o — 0 —
|
S

Halon 1301
(Bromo trifluoro methane)

F F
| |
Br — C — C — Br
| |
F F
Halon 2402

(Dibromo tetra fluoro ethane)

A28 A 3hokA
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A2d =742

J{m

3

<E 2-11>¢ Yehd AAY BLARFE 5ok TRt w9tk #4)

rr

;‘“{jé‘ Halon 1301, Halon 1211, Halon 24027} 7b4 o] A% aL )
EHF o) astobali= 10084 24 Q) AlIstElA(Halon 104)7F 2R Frojd 23}
7)ol AFEE ol WS AGste] 195430l FrREtAle A7) s Ao AFeE BAlo
=7k A37]0l Halon 1301 ARE-8F31aL, 1973Wd0)+= Halon 12118 AR8-3F 4817]
7h A-gshE Rl om 19740l = A, 4ol A1 Halon 24028 ARE-SF A2381717) &
oAl HAT. ey &E24029] A wiitel Aspr]| 8o me AREEHA] BT
o5 37H FEANSRHE AstoRAlo] Al S AV EH <F 2-12>¢F Ptk
A2 CF3Br CF2BrCI CoF4Bro
A 148.9 165.4 259.8
HH(C, latm) -57.8 -3.4 47.3
WA(C) -168.0 -160.5 -110.5
AAL=(T) 67.0 153.8 214.5
AA Y (atm) 39.1 41.8 34.0
Z04 < (cal/g, 1) 28.4 32.3 25.0
MAHZ(cP, 25T) 0.16 0.34 0.72
oz u) < (cal/g:C, 25°C) 0.19 0.18 0.18
HAH]Z(20C) 1.57 1.83 2.18
71AMF(F7]=1) 5.1 5.7 9.0
e (-, eh) 71A 714 o )
214 2WAE 13 2)



A34 A3} 7]+ (extinguishing mechanism)

Halon®] 43} &3b= IA B4 aaeh sloh4] gz tphrojdint B4 aiss
714 B % Halon®] &, 9% Halon®] 713} 5ol o3 Wz} a3ts} 37]59] Aka
afel] wh& A2 @3rt lvk ey ofelgk Bl maks shehA aal ]5}
& Fo|t}. Halon®] F-¥ 43} avh= 318H4 48} g3tz o]l gk 438} 7]+
7HA s Al dE A A St

FAA7HA Ad= o}7]1aL Q1= Halon®] 3¥8H4] 428} 7]9= vk} 2t Halono] 914
4 2)] WkS-(chain reaction)S A7 IAY #el] e Ag= ¥Hs- 7] o= A

d7] o] Z(free radical theory)™} ©]< ©]Z(ionic theory)? + 7}47} 91=4| Halon
13015 o= drshd o5 2o

off

o
T
)

i
}

o
)

@ Halon 8191 &ollA ths 23 o] il wof 7 79 &A7]=2 Yozl
CF3Br — CF3* + Brx

(R— H) + Br* — R+ + HBr

@ HBr& b oy @4dshe 42217](0H#) 9} uks-aieh.
HBr + OH* — H,O + Brx

@ BA3E Brxe A g2 7t EA43 w2 AL}

o1y} BE WS Bal BYSE Hy, OHx ol B2 9 ¥ o] e o)

2437 (alkyl radical) 7} @A €T}

BAZA9) Gla 3 SN A BAEe] BakRA Bake) oleslel 23] 4YE A
AES Tl a0 L0 HE WA Yk

AH2A AslefA 215



216

W
ol

H

CF3Br X) CFs* + Br=

Br#2 FadxH(H) ¢he] 73k AghE ol
@ CH; + Br* — CHs* + HBrx

@ CHs* + Br# — CHy* + HBr=

@ CHy* + Brx — CHx + HBr

@ CH* + Brx — Cx + HBrx

® HBr* + OH* — H,0 +

&t gk 35t o

Brx

—Br#& OHx$} ¥hH&

A

A4d A A

o

kA (Steeling a H atom) E o},

T2 FRsHABESHAD, A71s(Castel Fash DuE oA ek
3= w2 e dustAl(AEsiA) ol = sttt

AR 7he @ A3t e vt 2k

@ 71V, ] QIstd =4

@ W71, oil switch 5% 22 7] Ad=

Q@ 7HEd e UE 3 ARE ARESE 7

@ ZFol, A, A 22> Al tdEd

® A8 A

® AFEHA, EA17]714, control room %

@ =X, A5, dE=d 5

1 (34 2)
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Halon> A8 Foll = 8hA] | 291714 97] wltoll 53] $4171714, AAAAE
714, RAA T A7) 71717 e Ay =AW, Aks, skEd Sl A3t E=dt g}
e oAl gl 93l 487t o] FoiX]7] wFo] olitslet iRt A5 Skl ¥ &)
Z o]},

A, Abgo] AlgtE = &g gidES the 2

O AR~ A T3 22 A7) vk BA EE o5 EFE

@ Na, K, Mg, Ti(EJeRs), Zr(A235), U(S-h), Pu(EFER) 22 3ol & w5
Q@ =49 4 g3E(LiH, NaH, CaH,, LiAH, &)

@ F719skE, S =g (N HY) 3 o] =22 W Zafshs SHehAl %

o] kslebae ‘*j ayol| oJ&)] 43kslr] wiiol] Aslo] R Fv} HH% =
LH(As)ol] Dadt O A % @ 34 ~ 75v0l% AX) Halon®] 7 %
ol o] i:@}é} | ol 23] a3 HA i CO, vl A3 2o Holt},
B2 A3lo] I3 Halone A382 4 A3 5% (experimental threshold concen
tration) = ©|F3EA(CS,)Y T4 A9stas MR o Z 10vol% olsto]th.
upebA 2k Aol o3t AAe] gL ol Hu}, o5 Eo] ¥7] 59 Halon 5%
10vol%= 3Pd 37] Z9] 2k 5= oF 18 9vol% (21vol% X 0.9 = 18.9vol%)7} itk

Z4 7FAE 9] 34 A& % (MOC, Minimum Oxygen for Combustion)Z 15vol%
ojgtZ Erhd b4 & Ashe] 9%k d2 g vk B 4
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gdRsktee G 9a0) 553 54 wiitel 5ol A9 gl dE setes
3 1

g‘éjﬂ PAgit) o]dt A wto]| ERAsHES Wl AAA|, WA, AL FA, 84,
H=
2ok s SO deE| ARSH o] I3} 7)e] Wbl =4

o e 1980 o - 4 dEAlglghE] eES
= 22 @3 (green house effect) SAE FHEHA A S-S BIsE= A FoF
o olell Al A HA

oj9} T Yo T 2ET ¥y B Ujd £E2]E 214X (The Montreal protocol

on substances that deplete the ozone layer) & ©|1] ¥a Fo|m 19924 69 7|5
W3l Poko] Haoz AAro] LAV WES Alssta gtk

rl

o

1987 99 169 AYrh EEZ oA 291=o] 19894 1€ 1UHE way #ET]
AN = 0E&=L gysle A ER 22zl CFCs (chlorofluorocarbons, ¥
A0 7 freon 7}t E ), Halon 4304, Adgleks HEHEZE2YE 55 Ui
A7) vl Aelap7|2 sk Al 1483 ol& A7IA es 9ol tigk A3 Al %3
o] x3tE|o] Slrh,

FElvehs 1992 590l 7T6MAR ZEZE oFgAfd 75lste] EFska gt of
Halon &:3toFAlel] gt Ak qf4] 442 t33 2o

(Sh A

ot

ofy

1. A7 1994@ B AAEA]

>

- 1993 19 1< : 1986\ 2njgo 7 AYaker 574
ga-o] WA 3w oA AH(FE : CFCES 0.3 OCPEH kg/9)
€14 :1995-1997d H A kFo 2 54
- 2005@ 1% 19 :1995-1997d HF A4kl 50%
10

A A

1)

1992 1978 1986 o= F4stal 19951 1UFE = 1986\d9] 50% 52
= wAsh 2003 ol AR-S FAIR Hof gl T1efu 1992 1149 239
dot=0] Fshlelr E9l A4 ZES Al dd A 2o oEF 3t
o] AZHAe] uFo] B u) FHaHA Eairi ko] 4 UL Adg)A Hoh

218 1 (34 2)
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7492 1994 18 1458 A B ARSS e SEs] = gelsisit |,
= AR s ekl g AP 23S A8 ot qtAl A7I7E
b5 A7) o) A5k 2 43} ofAIE ARgste] ShAl9] fdle
T A AREE BEsH Sl AR tlgol Bashl Hlen o
T NEE o)X shE A AsteRAl7} A AshokAl ol
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284
714
AafokA

220

i‘%
ol
r>~1
e

SR ASHE D BAAI A stk o] a8 A5S voks)
X 3T
it SRS RE W BHA] A AsjebAe] 25 W B4 o]s)3t
S A58 D 2874 25hokao] AAARIL olaEh
J14d 7 2

Halon2 UAJel w2z 5A4d0] #al 223} Fof] =g @714 o BHshA G
shfell ¢t 23Md e 2l Sl AspebAlolt. ey 1985 oET e s 99wl
Yot 19879 &S ks =2 W3 ZELS oA 9Ja) Xl

744 Halon 43} oHAE AHE510] 514)e)
HESRA e old] gt thgol Al Hik

2

O

= o

Moy

> Ay

> oL

o L
frt
ol
2
A

1994356 o]o] A4
AP o2HY A5 9l

Halon thAs}7] 918k 71 vl et W& A28 thA] 48} A4S 7dste] AR
sk Aol

Halon?] thxl&2 7l = 1980 dd] FHHEE Algs]o] X574 2 714 SRE4
o] AAso] ks 9t

“HAaslokA"er SR A (S 1301, = 2402, = 1211 A|9)) 2 & 7
AZA 7102 v dol, 3o gAY T8 & Jofes WA & iﬁ} o
AS e

1 (34 2)



HalonZ=3}2FA|9] 4:3}5-& AP olr SAsh= 5ste Wi of4 gl 2314
old T2 Ay 23V et A A3Hde 5 A T 7R oIt A 4
spdsolt o AglefAlut AspAAaEe] & SIS A5k = A 9] o= SE)

= AolaL A 2 eolRt 7ol i adtefAt 28k AEe] vl A oR 2

=
85 11+ Z83F A3k o] FEE =46 54 A3 (Flame Extinguishment
71 Bol AREE AsMdT S4HS AIFFA) Jdskal 28]

& B 2P O Halon®] Hadslsert 24855

n—HeptaneS G852 A3 B2 43P0 2 Halond 4435 %7} Halon 1301
o] 3.5%, Halon 1211 3.8%, Halon 24027} 2.1%°]t}. w2bA Halon EHiﬂii}kaﬂgl
23 TE o]9f FASE G2 ghS 7hAof Q17ke] AAIQIF §lo] Aslol A8E 4 T

A2A

ofN
S
",
Jlm
o,

-'3

2ES Ao oo DR AL AAE 1087958 BAROR BE hlash
9] AT AR} oA Sa Rk B4 gl e ofel £
#99 FuEdol A4Ee] Y5HbE B o) FoiAx Yok

AQ

o] & gAEARE AAY dAEA A2Ald AEL 5 A F 7R Y]
of /fks]ar glch ALAY SEOAEAL 7] FERT QET YT o] At ok
3580l 9= B AY 28 Fo] WolA= BHERE HBFC—22bl, FC—-3-1-10,
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HCFC—123, HCFC—124, HFC—23, HFC—227ea, HFC—236fa 50| olol sgH ). #12
A 32 A Ed2A= @4 FIC- 1311 5ol /e Ak
PRSP BLGENFA0E F ot oY 9B LY ol IR
ey VR ROR S LR AL BELOIZTAL F S0} o4
ﬂ%ﬁ?; ARE 72 AR oR she BB AN R T
g AR R Y 2okl Bl ofe] FhA WA 4 B34 Astopl <
2-13, 14>9} (A LshofA| Asbdn] o] st 7E)
FC— 3-1- 10 PFC— 410 C4F1o(Perfluorobutane)
CHCI,CF3 (HCFC—123) : 4.75 wt%
CHCIF, (HCFC-22) : 82 wt%
HCFC BLEND A NAF S— I
CHCIFCF; (HCFC—124) : 9.5 wt%
CioHis * 3.75 wt%
HCFC— 124 FE- 241 CHCIFCF; (Chlorotetrafluoroethane)
HFC— 125 FE—- 25 CHF,CF3 (Pentafluoroethane)
HFC— 227ea FM—- 200 CFsCHFCF; (Heptafluoropropane)
HFC- 23 FE- 13 CHF3 (Trifluoromethane)
HFC— 236fa FE- 36 CF3sCH,CF5
FIC- 1311 Triodide CFsl
FK-5-1-12
IG- 01 Argotec Ar (Argon)
IG- 100 NN100 N, (Nitrogen)
N, (Nitrogen) : 52%
IG— 541 Inergen Ar (Argon) : 40%
CO; (Carbon dioxide) : 8%
IG— 55 Argonite N;r(lzlgzizl;): :528/0%
222 &A= 1(3HA 2)



7L FC-2-1-8 (EFQ 2223

FCAl E4& ©hdrtol et BE Edo] 5491 48 4= 210 v+
SMA} ZgtefAl = sidkste] Whagsigict. o] FCAl B4 713staL, SHg =L, =4
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7:H+1 =2 (1 +1=2)

D Fe & (ag®)

t}. HCFC AE
HCFC—-123 = CHCI,CF;
3:C-1=1(2-1=1)
3:H+1 =2 (1+1=2)
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4KCIO; + 4H2S0, — 4KHSO, + 4Cl0o,T + 0.1 + 2H,0

3
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6KCIO; + 3H2SO, — 2HCIOy + 3K2SO, + 4Cl0; + 2H:0
L2, ZUARAE # xou W5 ¥ dngele 7] o,

ColA 2 =17] Alztete] Fdaibagol w 540~560 CollA] 244
J %‘éﬂfé HAaAEFo] EellEo] AsbEEt *&*E W& 610 CollA]
S Zel et (23 F Sl MnO,7h E4E™ 200 THE=AA S Eal)

2KCI0; — KClOs + KCl + 0,7 = KCIO, — KCI + 20,7
2KCIO; — 2KCl + 30,

- AZEARE PAAPE(80 %)l AR %)k ERSIRE(12 %)E 7s}
& speFrh RbEoixIT

Eoir

@ G4 (Ammonium Chlorate, NH,CIO;)

- FEA7N(NH) o A8 7](Clop = | 242 Apile] Fd4ott

S AR, EelleE o 100 T

- 100 CellA Ftate] te] 71A|1E BAsk slof =470 das o84tk
2NH,ClI0; — N1 + Cl + 0,1 + 4H,01

FA7IRE B A= Eallsto] ofdaietigo] A AL, A E obd Aok

H& Fdo] golst dFel el Eaf7t Hxl€h

2NH,ClI0; —— 2NH,Cl0; + 0,1
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2NH,CI0, — Ny1 + Cly + 4H,01
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NH,ClI0y —— NH.Cl + ZOzT
ONH,CI0O, — N,©T + Cl,T + 20,1 + 4H,01
Zdekzkelo] o)s NHz(FEYoh)E At

7] 32312 (Inorganic Peroxide) — 50 kg
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- A (H00) 9 745 5508 X84 3=

- A T4 HikstE = M0,9 FE(Liz0s, Nas0s, Ki0,)

oNI

A EaEe] FitskE = M09 dH(MgO,, Ca0,, BaO:)

2} ol gz AR} 301-0-0— Ao efsfo] Babgstm obgel e

ok EE gakslEr 2ML0, + 2H,0 — 4MOH + 0,1 + 24
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~
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AF ABARA LS A AaE PE,

INa,0; —— 2Na,0 + 0,1

9Na,0, + 2H,0 —— 4NaOH + 0,7 + &

- COx9F WHg3ke] 0,2 WE3e(CO, AAA)
2Na;0, + 2CO0; —— 2Na,CO3 + OzT
- CO%} Wh&&te] COE FF3rh.(COAIAA)

Na,O, + CO —— 2Nay,COs

@ PAslZ-E(Potassium Peroxide, K305)
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-l 490 C, HlF 2.9

—|—‘

Ashe Rafste] Aas WEIT.
2K,0; — 2K,0 + Oy 1

B3} wrgsle] FASAFN ALS WS U] P9 Fuad,

ol

344 1 (34 2)

W
ol
o
e



2K,0, + 2H,0 —— 4KOH + 0,1 + &<

2K:05 + 2C0; — 2K,CO3 + 01

- O EAL wkgSto] dkstgAEs A4S
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2Mg0, — 2MgO + 0,1
- B, F719 Wk AtAE WEST
2MgO, + 2H,0 —— 2Mg(OH), + 0,1
e MgO; + 1,0 — Mg(OH), + [0]1
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® #AE3MELE (Barium Peroxide, BaOs)
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BILx 840 C, H=4 450 C, 1= 4.95

cPdro)] oF7l Eal Lo M Rasin] £ Al =
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5) HE4HF(Bromate)— 300 kg
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2KBrO; — 2KBr + 30,7

U EH(Sodium Nitrate, NaNOs,

F
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- =4 381 C, B]F 3.3
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- FAH(H.S00) 3 HEahd Zeof ek ALHHNOy) S

2NaNQ; —— 2NaNO, + 0,1

- z8Adel AL, 7= B AR ER(NaySO,) ¥ 9] 7hdshd ittt

(=& AA.

@ A5 (Potassium Nitrate, KNOs;, 24, 9%)
- A s waAle] A e ol ko] it

-5, 2, dEEel & o) oHZd e 2 4] et

Askek, BT, Bl &, Svll, AREAABIRE), oo, a5EA A, A, At

2KNO; —— 2KNO, + 0,1
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7 o€ stefot.

2NH,NO; — 2N,0 + 4H,0 = 2N,0 — 2N;T + 057
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2NH,NO; — 2N, T + 4H,01 + 0,1
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- EEH(170 C) oo Jhdshd AAE WES

9NaMnO;, —— Na,MnO; + MnO, + 0,1

@ A (Potassium Permanganate, KMnO,)
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=7, SAREEA 5
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oh e RE S ARAZE AFH.
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- FEEs=A [KMnOs + Azl [KMnOy + =241-], [KMnO, + 1314

of Ye AR + e EEAT,

A, 7 EAN 3 A 7HE, 4, whEe o8 Fuke)
7hdstd =5=41(240 C)ollA Zalfsto] AAas Wtk

2KMnO; —— KyMnO; + MnO; + 0,1
SR e urgele] ArE WEHT)

4KMnO; + 4KOH —— 4KMnO; + 2H,0 + 0,1

o

- GakEh JhgEte] A AAaTEAE A
2KMnQO, + 8HCI —— 2KCl + 2MnCl, + 2Cl, T
2KMnO; + 16HCI —— 8H,0 + 2KCl + 2MnCl, + 5Cl, 1

W S wE FU o Has 92 WU teb Jige] B¢

4KMnO, + 6H,S0; — 2K,SO; + 4MnSO, + 6H,0 + 50,71
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— KyS0O, + 2HMnO,

2KMHO4 + HQSO4

— Mn,O7; + H,0

= 2HMnO,

—  4MnO, + SOzT

= 2Mnzo7

9) £33 54995 (Dichromate)— 1,000 kg
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@ ZFo}d 24 F (Hypochlorite)— 50 kg
— ZpoFA22HHCIO) S F47t 545202 X3 A

W) e g e Bl

- bbb (Ca(ClO)y): 254, A, 234, = 47 ==

Hlw A ebg Aot 150 C o]AoA] Zwdo=w Bi)si},
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- FQQE=AHHIONY F47F FE508 23e 4
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@ AE, ¢ T 29T AslE— 300 kg
h A& A38E(Chromium Oxide)
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— Felo] 9l HA T ZAo AgA Edo|d)
- Agdut dusty dojy F7] & Fol oste] Ao wgelA et
- wA 152, 54 1,990 C
— &%} 7P B2 Qte R AFadolekal ap fefut 7o) Al Alg-FTt
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— M0 + 0. 1)
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F(S)T AA(P)Y S3HE, 4AF331(Py4Ss), 2333811(P2Ss),
éﬁ§01(p457)

H
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o |
ofoh | (T,
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s3o] st} v}

=

=
@ 233} (Phosphorus Pentasulfide, P3Ss, P4Sio,

ahe

P4Sl()7]' PZSE)E T"i‘

sagel e
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[e]
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aapelole}

JEIO
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T

)

o

0
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S

G el o8

o 7FA = AMS-E.

S

13

713}

[e]
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=
=
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PsSio + 16H,0 — IOstT + 4H5POy

PySs + 8H,O0O — 5H28T + 2H3P0Oy

o}J

+ 150, —> 2P,05T + 10S0,7

2P»S5
Q—%(P4S77 5&%—@—/\]—?‘%’

-
A

®)

2) A% (Red Phosphorus, P)— 100 kg

aAleltt. Zelido] it

Ho

]_

260 C= 7}

13

ol

o

[0

e el A

o

7

3

il

~
Ho

3

9

tol| <]

tt.

-
S
A

o)
#}

=
iy

de 574

=

<)

G2 5o} 714

O
L

3 3

hmy

=

=

boh (g1 B S & olieh)
H

[e)
6P + 5KC10; —> bHKCl + 3P305T

4P + 50, —> 2P,0;51

3} g ok
- 554 596 C, wabd 260 C, HlF 2.2

. ORISR (CS,), &Y, oHE, Yo}

Bl

t =

.
1 (34 2)



o &2 Yast

-5 Al o

3) #-3(Sulfur, Thion, S)— 100 kg

pild

oot

A2 9

]

/6]' ¢}

- E7F 60 wt% ©]

]

9157

=<

il 4717k e 927t gl 43t

514]

o

9|

2

1

-

1ol o

A

o] SA3kAl o] d (FeCly 9

—> S0, 1
[}

b] 419 el
o wrg

9

O:

JCdRhe] ofzbol v}

H2+S_HH25T +
A

S+ 0

7] oA A4
=4
Aol & = Utk

7)) 7
A

L

[e)
S 1530 C, BEA 2,750 C, HF 7.8

- A A o) A RE 766 T ol A

- 200 T A

. 2L

o X
4) A ¥(Iron Powder, Ferrum Powder, Fe)— 500 kg

i
ol

sl
oF

o

A

Aol 50 wt% ©l

s

s &%

E=A

- 53 me]
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2 L%

362 &%

2Fe + 3H,0 —— Fex0; + 3H, 1
A FHE AR wgEte] FAE TS
Fe + 2HCI —— FeCly, + Hy 1
- H58 F7] FolA H(Fe,05)0] =Th
4Fe + 30, —— 3Fey03
cago R JtEE AL FF7)eh wkgste] Abst WA8 ARbshakE el Hr

3Fe + 4H,0 —— Fes0y + 4H, 1

FHE&E (Metal Powder)— 500 kg

AT o= Ak

13AI(YEFHH), 14Si(7F4), 21Sc(2=7HE), 22Ti(Elolelg/E Elg/E R,
23V(ahE), 24Cr(A2E/AE), 25Mn(g7hd=/%3b), 30Zn(o}4d),
31Ga(#H), 32Ge(Antg/AZrHE), 39Y(o|EH), 40Zr(AZ23H),
4INb(He] SR/ H/H ), 42Mo(E2| B dd/=82tl), 43Tc(HIUE),
44Ru(FHF), 47Ag(2), 48Cd(FF=H), 49In(2F), 50Sn(F4]),
51Sb(QFE| X Y/QFE] %), 52Te(&AFHF), 72H{(st=%), 73Ta(eres/ed),
TAW (B 2=®l), 75Re(d+w), 760s(2F), 77Ir(olglw), 78Pt(¥w
79Au(=), 81TI(EF), 82Pb(W), 83Bi(H|AFE), 84Po(E=Z¥H)

— A7) B Buaa 150 mo] A2 Enkel= Ao] 50 wt% oAkl A

f
ot
o
frtl
X
g
o
fitl
=1
ol
ol
=
30,
ful

- dZEESE, S ESS = ASF
H
=

- AF(26Fe), vF2UlE(12Mg) =

031
o
ftl
=1
ol
QL
ig
ful

- SRFER(27C0), UAR(28N1), T-2]5(29Cu), EH(45Rh), ZeHEE(46Pd)
= 7}, Fakdo] §lo] Al9jgitt

- 52(80Hg) = AAo|u 2 A 9sliy,

i FE oA FEPAZ(57~71H), SFEIFZ(89~1031), 1041 o]
A Aol A9 EAEHA e 3HAF YrEolt).

A& 134 2)



He
Ar
Kr
Xe

B|{C|N|]O|F|Ne

I

Cl

Po | At |Rn

Se | Br
Lv

S

Sb | Te

Pb | Bi
Fl

P
As

Si

Al
Cul|Zn | Ga|Ge

Rg | Cn

Pt | Au| Hg | Tl

Ir

Mn| Fe | Co | Ni

V | Cr

Ti
Y | Zr ([Nb|Mo| Tc|Ru |Rh|Pd|Ag|Cd | In | Sn

Ra [otels| Rf | Db | Sg | Bh | Hs | Mt | Ds

Be

Cs | Ba [@erd| Hf [ Ta | W | Re | Os

Na | Mg
K [Ca|Sc
Rb | Sr

Li
Fr

| dAsh=

ek

9]

It T =

]

el

N4 Aestel S1gel ek,

A, H 7] AukAA,

o] Sttt

=

k3]
=

PE

-

o

1
o]

D ¢Fr)FE(Aluminium Powder, Al)

I3

12}
4, A, A

o %

AwlE ¥
i Al
AR B |
A=
E)

[e)
R
a

<54 660 C, B4 2,519C, HF 2.7

ol

shgdo] vt

4A]1 + 30,

)
=

LR A

363

—> 2A1,03 + 339 kcal

2A1 + 2NaOH + 2H,0 — 2NaAlO, + 3H, T
2A1 + 2KOH + 2H,0 — 2KAIO, + 3H, T

2A1 + 6H,0 —> 2AI(OH); + 3H, 7

2A1 + 6HCI —— 2AICl; + 3H, 1

e &3

. TC



%)

(Silicon Powder, Si, Tt

[ap]
B!
[\
2
W
Ul
O op
T TS
S —
o mo
T oEr
N2
R~
S
o~ ~o
0 X
© N
o
(e
o
Hr
- or
L
g
a0~
JIE
T
R
T
~
N n_mo
oh Bl
N
-

A g,

=
=

d Akl 25.7 %

Az

Ean=)

- Mg (silicone, TFA} AR o]FolF akA} 3jhE): FANFH ol Akslr)

AR =AM &2, H2A,

92l

(Scandium Powder, Sc)

-Adsd 0C, x4 1,540 C, £54 2,830 7C, HlF 3

8] FEolth

=4

|g4&02 27kt n]ofo] A At

gt

3=

Al BEFE L5

13
=

£ (Titanium Powder, Menachin, Ti, EJE}

L
T
=

@ Efolet

BRI, WSk (A So= 20t

c5E4 1,675 C, B4 3,260 C, HF 4.5

7aspa

}B]'

7ol Hont 610 C ]

Fol AbSLE RH(Ti0,) 0] Ft}

5]

4%

2Ti + 3H,SO; —— TiyS04)s + 3H; 1

2Ti + 6HClI —> 2TiCl; + 3H,?1

1 (34 2)



)7 VCI(Fshhtss) 7} €k

ato] VN(Zsjnt

)

o} Jh&-
® I = (Chromium Powder, Cr)

4V + 50

A

}
- =54 1,890 C, #e4 3,400 C, HF 6.1

® Hl}EE(Vanadium Powder, V)

o}J

of it FEAEE AR

=

1A 471409

[€)
o] glek,

3

ks
=

o % A1) )
b7

=
R

=
l

o] =)
sl 9

2,670 C, Bl5 7.2
]??}_

[e]

]—O

bt

]

T

=]
5

T
%

o

I71-
w5
3}

Fe-
=

gl

=

3}

o}dE(Zinc Powder, Zn)

Mn + 2H,0 —> Mn(OH); + H, 1

, AEAEHE ] Az 290t

o

R

ul

1,860 C,

T
- =EH 1,240 C, #e4 1,960 C, vlF 7.4

cA2oA FEAYAE Ny, S, C 2
@ W7+ (Manganese Powder, Mn)

=R |
- Ak 3



)

oX :\0 .

o

=z S 7]
CEw, T, AR, F4E oo, ¢

il

Tog 2elth
- EEH 420 C, 24 907 C, vlF 7.1

c57) Y w7 T A duks jHEo] UiRE Badth

ot
e e

27n + CO; + H,O + 0, — ZnCOsZn(OH),
- &7] TIM A2H7] 491, 7hdskd golstAl Aagith
Zn + 0 —> 2Zn0
4 5ol TAHEE AdEste] 913lo] Uk
U, @A ek whete] Fas 1w

7/n + H.SO, —— 7ZnSOy + HzT

~
2

Ho
ot

(=

Zn + 2H,0 —— Zn(OH); + H,1

7n + 2NaOH —— NayZn0, + Hy 7
- A F BB AR Ho| WA-HH o] Adwste] glde] At
ks B E3eta Qe AL 7t 4, vhze o8| wal Fugi)

© ZHFE(Gallium Powder, Ga)

Sl = Ao FEo R e=AR L 3 So ALgHt)
cE=A 09 T(= g Go Az EA4)), =4 2,400 C, HF 5.9

o
~
ol
9
>
e

us)

li4 Qb ol RAEA ek,
&o A T4 WA HA B,

o= Jtasha e Az,

2
&
it

"
o

4Ga + 30; — 2Ga,0; + ¥4
A} WS ES] SaTlaE BAT,
2Ga + 6HCI —— 2GaCl; + 3H,

@ AZvbEE(Germanium Powder, Ge)

366 2wds 13 2)



<=2 937 C, B4 2,840 C, ¥F 5.3
29| 5719} wkgakA] @Rt 600~700 Coll 5719} wkg-3to] GeOy7t #L.

cEo B2 ARk AL Sk AA Gl =

“ Ny, Hp8F 9h&-3HA AWk Cloo}b Whg-ato] GeCly(R3tAI=ZmgE) 71 At
@ o]EFH(Yttrium Powder, Y)

S A (emAa e F4 k= 1520 C, 24 3,300 C, HIF 4.5

HER 92 F Y B0, Ao TV BaAg e del A,

@ A2z:FE(Zirconium Powder, Zircat, Zr)
° %‘:q;ﬂ o= Tli} H] O]'tq ‘:/_]'5]'—1 é oo = %H—/‘ 9/] }\Eﬂ \—"/]/\9]’ 11—/\]-0]—‘:}
CAR AR, 9, AR v, A s 2 7T S ASu,

- 554 1,850 C, B4 4,400 C, BF 6.5

R =

A R e M)
SThdshe @ol AXm washe] Aa 23k (20,0l ek
ol 34 QAT Alol} Heldgelel A4 A S, 94250 Sk

@
L
}-o
Hm
Z,
o
o
=
3
-
o
=
oL
‘_E
z,
Z

<93k 0°C, =4 2470 C, #54 4,700 C, v]F 8.57
LB B §EE wERd F2 AgEt

@ EgBdE(Molybdenum Powder, Mo)
o13ld 0C, ¥4 2,620 C, =4 4,660 C, v 10.23

: %H_H/}H ?—JL’/—’T‘, R =

C Ao R St vtiee gart glo] AH|jlE| 2o Hlold Sl
2 Abgsd

- A o] A Rrgol Frolabm, mjEEa Aol ANk AEe] AFgFaott



® ®ZYEE(Technetium Powder, Tc)
- 2Walo]l Féol FY] FoA HAA FES et

- =54 2,170 C, 54 4,900 C, vlF 11.5

A9g
frid 7 = i “ ”» =] -
A Az AT Uzo|BR I2o R A FE doldA FHEHIY

- AFE] iR H AU ES GAkRolA ek —2357F B-yshiaA] ThEoiX|H
3 A5TS AATSHA Do
@ FelE%(Ruthenium Powder, Ru)

cemal g Qs 0T, ¥EA 2,310 C, B4 3,900 C, HF 124

CATE A N2 AFYHNA B AR, BIG FulE A,
Aol T3] oPgstel aolm %4 ekt

@ & (Silver Powder, Ag)

c =27 961 C, #27 2,210C, HF 10.5

VAR A% A} kg slo] FARe0 i Aol ol Aakeo] B H,

2Ag + 2H,SO, —> Ag,SO, + 2H,0 + SO, 1
Ag + 2HNO; —— AgNO; + H,0 + NO, 1
BT Ao A= OPASEATE 033 WES-Slo] SAle] IRatele(Ag0,) S WHE

e

AR T 7betEA T EhE Aadtel AgOrh Hr

- H0,8} 2ol A HEshd Zalar CHy(ohE )3} HEato] Zubg 247
Liksa=

- H;COOOH (29} 4h), HNO,(obdxh) 2t &3 A wsliglo] gl

7t=E % (Cadmium Powder, Cd)

- ofdFA A AbEE= 2E (WA o] Th R g0 & ek UjaAde] Atk

AR, AR AAl, A=, B, T, 3oF B SOl ARgEh

1 (34 2)
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- =54 3207C, =4 765 C, vlF 8.6

(CdO)o] ¥t}

¢l F ¥ (Indium Powder, In)

o] 4191 of

3
2ol 0°C, B2 156 C, B4 2,080 C, W% 7.3

= 7}

—~
file)
mo
mo
=
oy

@) A% (Tin Powder, Stannum, Metallic tin, Sn)

ZrEdh

32 (Sn0,) &2

J

= X
LS

1o

Z

63]—

- =24 232 7C, 54 2,270C, vlF 7.3

=dot,

3

28X
=

%

At

ca, By #4371 B2A

= o] 77 o |k

Sn + 2HCI —— SnCl, + H, 1

CEAS @71sh AN wate] i

Sn + 2NaOH —— Na,Sn0O, + H, 1

o] A,

Adusel 9]

@) ¢FE]¥E(Antimony Powder, Stibium, Sb)

[e)
5=



<

ot

oX :\0

2 L% pre

370

W
ol
r)l

e

el A

iy

=% 630 1

449.8 C

ol 7tdst

2 oy 714
TA ol AR

FelaS(Eem o2 494 2

, wed 1,750 C, vl 6.7

EEC IR EE T IR

4Shb + 30 ——> 2Sby03

[t
M
3
o
=
5.
[
=)
ge)
o
=
o,
@D
-
H
D

EELECE R

I
, B

4249 B2E U

989.9 C, HlF 6.

@ 3}x-FE(Hafnium Powder, Hf)

ek AR 84 34

-=EH 2,230 C, #

37| SolM= vheAde] AARt 7Hdshd &do] AR Lol A= 4
atef olibstel i (HIO,) o] €t
A @R e A4 ¥a EFQUSFA(HR) M= S
@ wrE-¥-(Tantalum Powder, Ta)
-FHo] e F3MY FHIAR FRo] Fal ARt At
=53 2,990 C, #574 5,400 C, H]F 16.6

Qg

At 2g0] Fob 7T

1 (34 2)

A3 JEUE A7 ol AMREL

o).

L

)01 QFE o] A
Aol S S43 W Agsnka .

ol dA7E Sht,

Xo] 3

o},

11

o ksl Hrt.

S8 ek Aol wig- Ak

#T4 4,602 7C, vlF 13

7, npzke dhslZakekar A (Cly) 9 &5t

st 2

5]}



® B 2~EE(Tungsten Powder, wolfram, W)

3,400 C, &+=4 5,930 C, vlF 19

Aol e, S, ook Aoy, 8 §o= Al

@ @)% (Rhenium Powder, Re)

S
fo
l>
Hrz

Leula a0 g7 FAE HEA ghow] Fue Wi,
-3kl 0°C, =4 3,180°C, =4 5,700 C, vz 21

- ARk, dkska, Aag Sol ofs) HA AkstEh

(Osmium Powder, Os)

Q) Yuelg Fhow B B4 Aol wES 7Hm, HEe P

(3422 C)oll o]o] F+ A= Fr}.

- =5EH 2,700 C, B4 5,500 C, HlF 22.6

$7] FolAE e} Bue dedq AAs s,
b F HESE i Aol Je AREELe Bl Hlof ek k.

Os + 20, — 0sOy

LE0), AZ1HA, AR AF, FUeolY Sol AgHth
+2,3, 4,6, HES TFE YRS WET FYIE F WE

AL KRR g, KRk A, sfofarold it Foll ot Geddels A &

=t
- AN SF WhgabA] ARt a2l A gH(S), dEAUAe} wkggit
Os + 3F; —— OsFs Os + 2Cl; —> 0sCly
ol 2] F & (Iridium Powder, Ir)
WA F4 w3 2410°C, FEF 4,100 C, HF 224

YA Aasom heteld] 54 g Yool 4 ghort Hathie

W s Gabo] =) (Tris: T4 709 A1, 18] 209])

23) &4 F

Y,
L
rfo
ol
o>
als
b
L

fo
=2
ACH

N,

i
X
=)
Ho

i

g{_,
o
s
o)
Hu
i
O_u
rOl
o
rfo
tjo
AR
™
=12
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e

oX :\0

2 L%

372

W 8- (Platinum Powder, Pt)

ety 0°C, 584 1,770 C, =4 3,800 C, H= 21
- 7bAd ) Aol e AT oE FAd digh A ge] sl
AT, A ], A7) FAE, sk wjE7ks AlojdH] Tl AREET

- Aurumo] BT SH= wehAle] Bue 71 ofgrhe Foln,

i)

-==4 961 C, 54 2,210 C, ¥% 19

- U2 B4 gshie-S dov)A] gon A4 EF9H, grehs vkgeg
T A ol g R 2o AalTte) X3 AAAE Foll = AR T
E-5 % (Thallium Powder, T1)

iAol FeS 7w m=Ho] e AN e =

W

j
e

E4 303°C, 54 1457 C, "% 11.8
gol skl Aol Al AR AR, g frdeiral okelA gl

&7] T M3 FEE dor Aol 2 wom el dash whedit

=

Apal vhg E7]8F wheekA] AR Ao Jpdshd ALdth

4TI + 30, — 2TLO; + ¥4

2Tl + 2H,0 — 2TLL,0H + H,?

33 I AGeE gage] Avln ws,

2T1 + 3S — TLS; + ¥4

@ Z¥(Lead Powder, Plumbum, Pb)



—> 2PbO

Pb + 2NaOH —— Na,PbO, + H, 1T

2Pb + 0Oy

AL 719

@ B AF-2~E(Bismuth Powder, Bi)

. TC

|
oj

4

o] BAR A (Ao dekEe A

1o},

)

of 2

=N

Al 5

j s
_

ER
.

=

.

517} %ol

=]

W Aol ¥

=

3}
—_— 2Bi203

gl

)

Q.

[©)

al
4Bi + 30,

o] W%

A7, FE ARSI X7 vlolHE),
-5 271C, 54 1,560 C HlF 9.8

¢ =275 (Polonium Powder, Po)

962 C, vl% 9

J71-
BeA

w4, Hod 254 T,

] )]

o}J

AZ, A

L
-7

=

, A5 g ElE

- =54 650 C, 54 1,100 C, HF 1.74

ok

=

6) P14 (Magnesium, Mg)— 500 kg

F2(ETE &4 A 400 CTHE)

7]
=

A=
=

o}J

Hep sk (g 3 7)o Al

pu
Rl

—> 2MgO + (2Xx143.7) kcal

oo =
TS ¢F|

2Mg + O,

¥4
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374 2%

do] FA W Addste] 93do] Q.

n
SAbolugt g Whgate] s S, B whgde ofste] Wttt
Mg + 2HCI —— MgCl, + HoT + Q keal
# MgCly6H:0 (8t 1ulg65ste) — (R84 A)
Mg + 2H,0 —— Mg(OH); + Ho T + Q keal
- CO; oM E Aasitt.
2Mg + CO; — 2MgO + C
Mg + CO, — MgO + CO

CALNNF SN A8 AGan Ashelauge] A,

cHadhs AeHA wgdth. Mg + Cl, — MgCl
OS] ke whgste] Ak AE RS
Mg + H.SO;, —— MgSO; + Hy1

- 2mme] A F2AsH ohteh Bolel gele] 23t 47 2mm o] e}
o A& fAZIN A9,

013}4 34| (Inflammable solid)— 1,000 kg

— w&orme Tuke] 17)to| A <13kAo] 40 C mwkel a1
- (20 C) ool 1A T71E WA,
— E-E 97 slRlE 2 A s 1A i vt AtEe| g AEe A Al4F ¢

B3} GASIE, mebA AEAE) ANR B SukE7] 9)5e] EAIS oo} s
FOAGE AT O AT DI e,
®

S3FIAY oA EA éﬁL*E WA e OMIEOH lﬁow dIES FTA
A e gl 1A

A& 134 2)



Qshdo] 30 CHER vl 1ty 7] a1, Ml FellAy v)7}F & wf= g,
@ HAHAE (Lacquer Putty, S7hild])

-oly] BAo] ERfEEA FAA AR E5)9] 7% ERE 29
=3
AFstordd 20 UERAERO A~ 10 b AR 9
A3 At 20 ZArd g 8 Q1A E glo] 7 A 2
2= 14 B e 6 Fedag 2
=5 11 o ~E L 4 ] 1

- AsHeo] 21 C wgtem oA 47 3 S71E AT,
S e 3] uAlRA F7] FollA vl el ask(Efl)E.

- S Al9] Sl ofsf mmuto] GAJE ulgh vlgol wiel o] Gk

'—

A3E Asw Ad=(AALEY 22 L 554 =2)

A

Aehushy Bole 37 FoA wate] 984o] o= RS ek, 544 BAo]
@ B3} AEate] MEsI ey Tkeg wA S84l Qe R4S B Al3
F SIBEE U AU RS B 2 gor B 344 gl A
Wby B0, BUEEK, Na A9} BB ETES Aol G B84 B

i)

°o|th.

24) GHSel| 93k A 9]: Substances or mixtures which, in contact with water, emit flammable gases are solid or liquid
substances or mixtures which, by interaction with water, are liable to become spontaneously flammable or to give

off flammable gases in dangerous quantities.

A4 A8
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=

2K + 2C,HsOH —— 2C,HsOK + H, 1
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2Na + 2H,0 —— 2NaOH + H,T + 88.2 kcal
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CE=EH 15, BEA 125 T, HF 0.75, 7)¥F 2.5, AsH-17 T

- 27] ol w=EHW AN A7)E Uy AddEsic)

- =3 AF Al AeA whsetar WEr k(A S 5~15 %) & i A-E g
(CHs)3Al + 3H,0 — AI(OH); + 3CH, 1

SRS, Ak, dEE B3 AdEA weske] wale] 984S HRITh

o e So) AN BE, SR, AYU SOl WaE daliad] Sols)

T A=A e Ffeb vsEith
2R, dFEEadE, TS, A ToE Atk
CEEH-50 T, 2% 128 C, HF 0.835, 913kH-22 T
- 37] Fol wEFHW WAL s 2pAdwslsicl
2(CoHs)3Al + 210, — 12C0, T + AlLO; + 15H,0
<200 C o]o = 7tdapd FWA o R fafjste] 7tAg7IAE GG
(CsHs)3A1 —  (CoHs)2AIH + CoHy !
= 2(C.Hs),AIH — 2A1 + 3H, + 4C.H, !
- B3} 9ke-3lo] o B2k (CoHs, A4S 3~12.4 %) S WA G A W Zuksi)
(CoHs)3Al + 3H,0 — AI(OH); + 3CyHs !
- GAbE HEgste] o B h2(CoHe) S HA ST

(CoHs)sAl + HCI —— (CyH;).AICI + C2H6T
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(CsHs)sAl + 3CH;0H ——  AI(CH;0); + 3CoHs T

@R} wgstel ke Wy

(CoHs)3Al + 3Cl; —— AICl; + 3C,H5CLT

@ Egolo| A" dZnF(Triisobutyl Aluminium, TIBA)

9 ey A §7] HFE Pl AL

_‘T—’_
== 4T, BEH 86T, HF 0.79, A3 -18 T

- 37) Fol WA Aduseln, BAsA AL Ads) e,
hgshm Balstel GuET RENS Yo AT BT

(i_CA,Hg)gAl —> Al + 3C,Hg + 3/2H2T

@ tloddFnFZ=eto] =(Diethyl Aluminium chloride, DEAC)
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L RAERT A AAoln, e St fAbsteh

7] setE @Al AFEEH, T7] FollAd oW oM At

_ﬂ_
- 5=4-85TC, 54 127 T, HF 0.96
-Aa Addls ASA, A dsteAHCDE BT
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CHsLi + H,0 — CH,! + LiOH

£52 HkgEte] 37 o] wEsW ofH 2
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(Lithium, Metallic, Li)

L Eu), Axze] Ao, FRA/H, oA Bol AgHn
=54 180 C, £54 1,336 C, vl% 0.53, ¥sbyd 179 C

72 ) 71 Whgah BARHK, Narh QHgSIEh) 100 C oo
7

28 W) Adstel viee] kel F(LL0,) T At F

- A0 A2l A3, 400 TN M whgstol A2l ASELIN)

6Li + Ny —— 2LisN

ol st RSt FasRtE(LiH) S wt

I
=
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2Li + 2H,0 —— 2LiOH + H, 1

LAk AR W] FaE WAL
2
L ewae) FEow NEgl g

CPAbY BAL, Beke R R, 7] BFRY FEN Fo AgErh

H] & (Rubidium, Rb)
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LE EE B A ERHoz wgse] $AE WYL

9Rb + H,0 —— 2RbOH + H,1

s Aol M dashd EIRbskE RbO,S @A 7T
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o] vl viob AL 40 AR Wkl sl AEE Cssh RARHA
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F(Beryllium, Be)
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Ca + 2H,0 —— Ca(OH); + Ho1 + 102 kcal
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SrO(%+s}

-5 =7 845 C, B4 1,420 C, vlF 1.55, S7I¥]5 1.4
R =

554 770 C, B 1,384 C, HF 2.6

- AFA 3R (CCL) &F & A
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554 700 C, #v4 1,737 C, HlF 5.5

Ei Al wgste] S8 WY

- Aee) B4 elEe] TAe Wala 1A RaO(HEE)7F Bk
o, A, 2aE A2 s B4 e So A,

- 1898\ g0 EfsiaRel FlE] Fol osiA E2u I SehE A llA

WA Aze] YA Lol

313+ (Organometallic Compounds)— 50 kg

4471(CnHane1) 9F oF271(Cols— )5 ©skrea7]9F 5547t 234 shate

&7, &, AR, 71l et dAs] Agjstal A8 227AE FART

@D tlo€old(Diethyl Zinc, DEZ, (CyHs)sZn)

7S] vhsRAZE B §54 24 s yold.

SRR T Y, 2AdR Ast HAA soR ARET

- E=EH-30C, =4 117 C, vF 1.2

CE3 AYE W3] Balslo] Ayl @t aE wAT

(C2H5)ZZH + H,O — 2C3H6T + Zn0O

cWF A A AR, EFA S HEAE Hol AR

1
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2LIH — 2Li + Hy 1
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@ FA23EF(Sodium Hydride, NaH)

& AN, dAsHAl, XA
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xgx

NaH + H,0 —— NaOH + H,T + Q kcal
)52 H(Lithium Aluminium Hydride, LiAlH,)

4 MARA 13k 113TColtt,
KH + NH; —— KNH, + H,1

KH + H,O — KOH + H,!

A% 425 C(2NaH — 2Na + H,), H= 1.36

S

@ 42325 (Potassium Hydride, KH)
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® F43}2H5(Calcium Hydride, CaHy)

SEETE FEEER:RA 2R

<ok 600 C oo g Ftdsid A

of A, Fol, Aok, AxA|, >
600 C, =4 816 C, E3l2% 600 C, ¥]5 1.9

7] Fo A oSt sPA o] 7Fsit).

o AdelA whgelel $AE AR $48 Wi

CaH, + 2H,0 —— Ca(OH); + 2H,T + Q kcal
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e

2
=
N
)
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o
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S HEeE A

9) 949] ¢13=(Phosphide)— 300kg

AL e

AG ESA, LA, EMA(FH = AL

1,000 C, =% 1,000 C ola}, H]Z 2.4~2.8

 GauAdon A,
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LB, R B), 2H E A L) EARska(SI8A PH3)S

R, AT GATE AAS W] EAuAE WA,

- AT el M= PSR 3] Tl MAE EAATEAE B

o

o,

WEA, AAA (F9h), WEA 24, LED 502 Age
AT AT EaBsE WA

- E=EH 420 C, #54 1,100 C, H]F 4.55

L&, 37, A5 g de] TR BB,
ZnsP, + 6H,O0 — BZH(OH)Z + ZPHST
A a7 Aee el AR,

@ 8k (Calcium Phosphide, CasPs, $134493])

cAFTE, oEHEZ 54 gt
&, At} A wkgste] LAR(QAEFA, PHy)*38S HA3IT)
CasP, + 6H,0 —— 3Ca(OH), + 2PH; "
CasP, + 6HCI —— 3CaCl, + 2PH;3 1
collel =2, WAl o)gstetaet 5] atellA A Ltgith

@ <1325 (Gallium Phosphide, GaP)
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- Eul|, Wglkao] A SR B ARl Al Tl ARE
- 2200 C, Bl x 1,400 C, ¥]F 2.36, 5318 1,800 C

-9 7] oAM= PSRt B T 7FEEhE Fwel ALOES THEo] Wk

oA B3 w-gste] vertAE whEd
ALCs; + 12H,0 —— 4AI(OH); + 3CH, 1
- AEA|, AR wheehd A EEH Hdety Westas At

Al,Cs + 2HCI —— 4AICl; + 3CHy T

11) 943435 — 300 kg
— A (CDH T142(Si) 3stE9 =4, Silicon Chloride, SinClogss

— GA8hA(Silane, AEQ), AR, SinHye) ol BAXSHEI} 7FA0] Haslo] <
3 A

- 2% 4 e,

- gmujo}, 2, A, HlFERTE S v

- Egto]Z 2 24 ¢Q1(SiHCl): FAFH 3 Q1spd F-214d A, <1sbd-28 C,
HE=34-127C, 5% 31.8C, vF 1.34,
Aol uksle = 93~104 C

- AFABFA(SICL): B A, H=H -70C, 54 57.6 C, v]F 14
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Z=Ho] 40 C ol3el A
9. A4 H|=84 | 200L . LA E, Fuks
TE4 400L | * 1714014 18kxde] 21 C Wkl A
< 1RAE e SadAe] 7 1~37 A
3. GHAESF 400L 3417} dae
. tﬂx‘j%}ii
H58A4 | 1,000L | « =0 Ae
b AR e L o, S
g2 1 2000L | ¢ 17]SklA Qlgkde] 21°C o] 70 C wwkel A
2=Q ] =
5. AIBAfFF HITER | 2,000L |- S S AER
=g | 4,000L | ¢ 1714 Q1skxde] 70 C o]/ 200 T =Rkl A
o 7ol f, AUE R
6 4/\4 o = L s
e 6.000L ) L )gren) atshel 200C o4 250 C u]u o
« TR G & pE B a1} 380 2R E
7. EAETF 10,000 L 223 7o 2A] 17]¢to|A] 218kd o] 250 C u] Jol
7

~H

°-|~
=L
i

1 (34 2)



7h BRT 7PHAL Bl 574 g5 Aol Btk
i 7] shekEel
o. w4 Wie) Z7)Ee F7uc FAh

g AT e Aadlate] Yol(1~2vol%) "$- Q13ksly] Ak

sh Qsh, wbdo] vhe AL 9Y4ol .

uf A719) BRgFEA 2 A7)e] FHo] golatal o|3lo] Ao Fi= wjr} wrk
Ab fEshe AAEAE A2 Fe YFo] gla 287t s

of. lzko Qs Al el AL, TlFAR dlslo] Azido] o|Foid St S
A},

A, ulmA gakge] Y Eugol

ofd

=9,

e SRS fAska 2 2o A,
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-HE g g0l AsHY HFA R SH(EFAE, Jival, HCOOH) o] €t

@ oler2-(Ethanol, Ethyl alcohol, Pure alcohol, Grain Alcohol, Drinking Alcohol,

13

C,H;0H, CH;CH,OH, C.HgO, Q]%%i% _',;(4)

H H
| | | |
H—C—C—OH H—C—C—0—H
[ . L
H H = H H
363 | 80 | -144 | 079 | 159 4.3~19
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940%;% CHsOH — CHsCHO + H,O —— CH3COOH + H,0
Jio —2H +[0]
37 oEre ol EStyE| = = ZAHOHEAD =

ZH(K), HEFENa) 3} whgato] 7k 9 sartas WAt
2C,Hs0H + 2Na —— 2C3H;0Na + HzT

-z
!

- 140 Coll A A ggkate] 13-4

ikt Egete] 140 C2 7idsh todelel 27} f=59 160 T2 714
Rl A= P e gt BB g
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O

2CZH€o 0 C2H50C2H5 + H20
ol & E%vg:q oo g =

i

CaHs@H H,s07— C2Hs + H20
o e 160C o ¢l =

T ol AE Qlsilo] WoldA Qlsk$lde] rh 789 57} 60 %
A% Qletsta R Fe)v)

@ 2432 (Propanol, C3H,0H, TZ#HS)

L ZRRYRLE e, ool 27449 o AAE 9

)

- X 23952 (n—Propylalcohol, n—Propanol, 1—Propanol, CsH,OH, H—-Z&2g%
©

AXZPE [-ZT2FEL L UITZRL)
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2.1~13.5
2~12

2.1
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2.07

=
=5

H H H
H—C—C—C-—OH

H H H

Ao MR ZA B G7]8A0l 7

2 SZHAN7E U &, olElE, obAlE, 7184l o w4,
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%
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S

=1
tT

O ofo) Ax 218 (Isopropylalcohol, Isopropanol, 2—Propanol, CHsCHCHs0H,

15
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o
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plo
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g dzgoly of7]o] WA g

(CHs0H, °F 10 %74%), #AN(CeHs), 7H&d, F2d(CsHsN), 4

bl &

713

S
— 1714l d3kze] 21 °C o 70 C mwiql A

=
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4) A249F— 1,000L (584 2,000L)



— T8E 7 Hke] B3 9lojA] 7ol MAF 40 wt% ©]sFe]HA] Qs o] 40
C

o7&l FAlol Aad 60 C o] A2 A2 FFolA AelFi

P D Sf (&3, Kerosene) — 1,000L
4
e | | | |
38~60 210 | 150~300 | 46 | 0.8~0.85 | 4~5 1.1~6

CARRAIER, TP 5), SAFEIA, G 34, 23A, AHA B,
E =

50~70 257 | 150~350 | -6 | 0.85~0.88 | 4~5 1.1~6
Afre] AR A ShET 27 5O R4 §EEE BAS Cp~ Gy A%
o ¥3h, B¥IUSELe ERER SHeh vae 442 AUn
SHala) gzte) oA A BlR, nddR AR
AR i EF CisHso~CooHas
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o
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)
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[l
rlr
tt
o,
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o
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o
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Kuf

- ol Bgolv] oy 74X f78A0] @ i,

25) Paraffin oil: A45F A4 7ol &3k w2 U’ S o]okr|3l7| & &}

420 2¥AE 1A 2)



@ Z =29 A(Benzene Chloride, Chlorobenzene, CsH;Cl, S22 W=, &3}
g ZzaAE g4 2xF2294) — 1,000L

)

Cl
27 637 132 -45 1.1 3.9 1.3~7.1
A AR oFgE of = WARTE
AE opdde] Az, A, YIRIE, AA, soF, 715 dRE A90nh

c=oll A FAE B {71 EA Hom 4], A, FAE =9tk

w3 Aol 9lem DDT0)e] g2 AMg-HTh

@ B E3}¥d(Bromobenzene, CsHsBr) — 1,000L

Br

51 566

H

c=ol A gor, WAl ¢

26) DDT: 40'dd] o] % AHH A ko] & FF.

(CIC6H,);CH(CCly), Z=2 = tHd Egto]Z2 2o HQl.
1939 2929 ‘98- g =0k Pey'o) o) A=g i) e 5718

é% Cl Cl
1948 Eel= S ST AR w2l AP adS wekony,
60'dthell DDT7F 1A19] oF ik, BT 55 Y oivhs AMo] &2l O O
A= w =l A& 1972\, %alura}h 1979L4°ﬂ AHg-o] T A =] et al cl

AR AGEH



® A9l (Xylene, Dimethylbenzene, Xylols, C¢Hs(CHs)y, T2, T w el WAl
. B AL, FAE) — 10001
e}
2 | |
25 464 | 140 - | 086 3.7 1~7
e RS NANRS o ARSI SHEE BRY 1 98 4 gl T
WEkd AAE Al FFY o] dAATE T
- mAEgse gust o el glow ERalsh 4ol usath,
71zs1eg o] U8, woF 7RE A5, FAFA, HFA, A, HRIE, dvE
A7 EFA] T AR AT
sejelgko] ol Slufol W] AnE ALgE)
ol 34 gw 4R, A2, 71840 Hom 4, $4 FE eI,
- 359 o]dHA o— AL, m—ALH, p—AFd o] EAfsH, 3> 25 TR
ujgzah} HEgo] e
ortho—Xylene H(lrenti;(Xl};lE:e para—Xylene
(0—Xylene, 22:—=}=) , o1l (p—Xylene, Fet—2}7)
. wER-21 7)) .
1,2—Dimethylbenzene 1.3—Dimethylbenzene 1,4—Dimethylbenzene
1,2— el ) 14— 2 S|
(12— Lo sray | (La=eisas)
CH
CH, CH, :
@% @L
CHs &,
0.88 0.86 0.86
25 25 25
144 138 138
—-25 —48 13
95—-47-6 108—38—-3 106—42-3
AZARFOIEEA) | AZAFFOIFEY) | A2AGF5E4)
422 WA 134 2)



® oI EAHEERR, Acetic Acid, Glacial Acetic Acid, CH;COOH,

o ebrk) — 2,000 L (+84)

4~19.9

2.1

25 Fol AHgEh

)

o] Stk
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=
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U

=
=

ojuj = F7]

- ZAHHNO;), FAFBIYEF(Nay0,) 3 ¥H-33fe] =

BR=Ea-PN

o th2u} QIsp2 49 C, W3h4] 2 332 TE A2A ol &3t

._/‘rls‘o

0
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4

— 2C0,1 + 2H,01

CH3COOH + 20,
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@ EE2HFormic Acid, Methanoic Acid, Hydrogen Carboxylic Acid, HCOOH,
CH20,, 7|m4E 94t weh) — 2,000 L (784)

S
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o

frd 74
R H— C\O .
| | | |
55 540 \ 100.8 \ 85 \ 1.22 \ 1.6 18~57

L RARRE A 2 AZE A 28 AT WA Qi el gln.

<R Fo) Aol Qe Aake] 8 TR 1670 IAM 7} A E Sk
Ago® do] Auiter: delA 9l

A% Bl ola] BiEv of W WEAe] COB wAUT

C—H2S04

ol H Acrylic Acid, Acroleic Acid, vinylformic acid, CH,=CHCOOH, 2—
T2, ol aEH ) — 2,000L (784)
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46 396 | 139 | 12 | 11 | 25 9~17

SRAle] A uE A WAE 7R Aol
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CHUIA, Y, A e SAA, AR A, SFA|, LA

© 749 (Cumene, Isopropylbenzene, 2—phenylpropane, prop—2—ylbenzene,
i—propylbenzene, Cumol, CsHsCH(CH3),) — 1,000L

HsC_ CHs

31 425, | 153 | -96 | 086 | 4.5 0.9~6.5

- 37] Foll wE2HW AbskElo] f7|lslE (| E2 H S| =)S Adstar T
| Ealste] ofAlEY Hise A,
CsHsCH(CH3)y + 0, — CgHsC(CHs),00H — CH3;COCHs + CsHsOH
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2~E}oldl(Styrene, Phenyl ethene, Vinyl Benzene, Phenyl Ethylene,
Styrol, Cinnamene, Styrolene, Styropol, CsHsCH=CH,, 2~E]&l, ~E&d &
o, v, Adegdl, 28 E, AEEA Alvd) — 1,000L

CHCH,

39 480 | 146 | -31 | 09 | 36 1.1~7
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o

e

AEATEARE, T, =8, F3HA, A Sl ASE
sl A FAR L3, oHE, ofAlE, CSy(0]R8HeR), 24t Tl ==t

>
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oA ti7] Foll =EHW AAM3] Sl dojurnz AJHE- A7}
EgE o] Q)

A sh 43, S Aol PRHFE S 135S e asio]
el 710 ES MR,

54 Aol Aol 9l

- 2~eloldlo] F3HA= &8 2~Elo] A (Polystyrene) ]t}

CHCH, HoH
I
ok
n
Efoldll Z2]2Efol

@ 3)=2}A (Hydrazine, Hydrazine Anhydrous, Diazane, Diamine, Diamide,
NoHy, 31=2k31, folAldl) — 2,000 L (584)
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5) A3AFF— 2,000L (584 4,000L)
- 5%, BUAER
— 171%el A Q8- oe] 70 C o)A 200 C m]wkel A

- ERF 1yl E¥

oAM=

7178 AAIZe] 40 wt% ot}

AL A3A -

ol M Al G&E}.

© T

(Heavy Oil, Bunker Oil, Fuel 0Oil) — 2,000L
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= A AR AR T 300 C o) delA EelH= fitolth
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H

|
H—C—OH CH,— OH

| = | = CH,OHCH,0OH = C,H,(OH),
H—C—OH CH,— OH

|

H

398 198 -13 1.11 2.14 3.2~15.3

7P 2P 27F dAE[-OH(E =5A171)7F 270Q) EatZ]olw 574d0] St

°
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d
=S
}uu

DA Ug, N ST, doHE Fo AgHr,

7, AELFE, oMAlE, SefAldel & =i, CCL(AFASHERE), CSy(o]R3hetn),
=

2EFAE 54 @gon] /HAHw Agg) ol Fu.

@ Z2A 3 (Glycerine, Glycerin, C3Hs(OH)3) — 4,000 L (8&A)

H
|
H—?—OH CH,— OH
|
H—C—OH = CH—OH = CHOHCHOHCH,OH = CgHs(OH)s
| |
H—C—OH CH,— OH
|
H
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H H
H o H,oN OH
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H H
85 410 170 10 1.01 2.1 5.5~17
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0—Cresol m—Cresol p—Cresol
(o2 —=Y %) (He-=28d %) (ge}-=4%)
2—Methylphenol 3—Methylphenol 4—Methylphenol
OH
OH OH
81 86 85
191 203 202
30 8 35
95—48-7 108—39—4 106—44-5
EF7HIEGIEY) | ARARROIFEY) | SRR GTEY)

HUEZEZFA(2—Methyl Nitrobenzene, o—Nitrotoluene,
C7H7NO,, NOy(C¢Hy)CH3) — 2,000L
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NO,

106 305 1.16 \ 4.72 2.9~
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cEol =2 o, dFE oH =, wlAld ==t

w
N
N
o
2,
i)
b
N
o,
(0]
2
9
i)
o
il
-
=,
)
i
i)
o
i
-
=
rlo

AR AGEH



o—Nitrotoluene
(QA-YEZEZF<)

2—Nitrotoluene

m—Nitrotoluene
(HE-HEZEF4N)
3—Nitrotoluene

p—Nitrotoluene
(FH-HEZERD)
4—Nitrotoluene

CH, CH, ik
ki NO,
NO,
106 102 106
222 231 238
-10 14 52
88—=72-2 99—-08— 99-99-0
A GF(NF8A4) | A GFFE4) EEE

@ Y=="=(Nicotine, 3—[(2S)—1—Methylpyrrolidin—2—Yl]pyridine, Nicorette, Nicotrol,
Black Leaf, C10H14N2) - 2,000L
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L EA, A, R ol At
PalEw ARNEET QABHAE EPE 54 @78 w4
Boliz 5% gon), dug, FRRE o, B LURA 2w
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79.4 715 \ 181.7 \ 40.9

3.24 1.8~8.6

g eoAE WA Aol Faolm W9l B,

CSolR(EER) WAZE loH, Y] TellM e Farete] skt

- =24 oo g JMEEAY 8 Aol E Qs A (A3, 84
oF TAsHA FHstedof gk
6) Al4A - 6,000L
710, AEE
— 1718k A Qlsbde] 200 C o] 250 C mwkel A
— S8 11 ute] BEL ylolAd o] 40 wi% ©|8H) AL A|4A8-FollA] A
9] %}
— 913}Ho] spobr] 7FEEIA] 9= gk <189

S 2807k v 2,

o

glovt du aleo] Yool el

flo

@ 7lofoF -8

7101 ¢ 0.9 220 -12 AEz} o 22}
Adee 0.95 250 -10 71713 A9y
ZISLIES 0.88 230 -12 S71Elonl, 7]
(1A 0.92 200 -10 A7 A FHuko], A=k

BES 0.89 230 -12 HE Fybo
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@ 7}A4A (Plasticizer)
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=

}\O]—
DOP (Z&itt] &y, f &g X gy olE) 218
DIDP (Z&it]otadd, Holaddd ZadolE) 235
DINP (Z&Attobid, Holhled ZEHO|E) 228
DOA ("4 oftf#o]lE) 205
DIDA (tjoladA oltio]E) 229
DOZ (H]%9 opAlglo] E, obaleil ] 2~ (20" 8 4d)) 211
DOS (Autalibe] SE) 215
DBS (AHRAAHE) 202
TCP (QIMEZFHA, EdT e Eavo]E) 230
DEHP (t]egd3id Zetgo]E) 216

LA o] EAo] gtk A} wol g3,
SRR HFe B3 ud 1 ghgeln], Baks 4olX g
KAl FIA 1714, 20 T AL 21 AUAFROIA AlSlsle, el A
o Angel e be AfRE BRY 4 9

WA ] TS ste] Bl S0l L ] s 718, sk 200 C

®
@ FEAG 35S 900 C AER 71dsle] 718 &l Yol WZAA ddslA 1t
=& o] wf AMgstE 7IFoRE 18k 200 T o4 250 T mwkel

AN

© A7)AAF Wely] Sof 2rol= 23k 200 T o)A 250 C m]wke] B2

® A FEARE A FE ) B Ansle] v e
B9 W7 Slske] AMgshe Q18 200 C o4 250 T viwel /)

—~

sl sl grlo] Fisle] A/15]E S0 sjetshe 7 AR (4% o

w7170 AFgEE Q13 200 C o)Ak 250 C mlwkel 7] &
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7) 25— 10,000 L
— =Y A& 5 B AEY A AFo 2 Y FE3 A oRA 17]8elA
stide] 250 C MRkl 3
- RFEokATE, A20zA1E v} kgAY E o2 b= 8775 4
G471l whet o] AR AT 8719 o BE] B4 W,
92 371dae] BAVY e A BAERFAAA AL S
= Aol A= Qske o] giAINE 7t E o] QIS Edshd Ashrt ekttt
— AAG7} A 1A Sl wjojEo] Ar] WXE uf ApAdEE doy|ng Af
Fu o 240 2 EA] FEF sfolof gt}
- FAER & 2AY vkaA] e A2 g Eo] old 5t St
(20 CollA A el 2], =4, B4, HEH, vp7H, G4, 25 5)
8Hu}a}7]% sulgb7 1A | 0.92 235 113~146 | A& =8
A T (E718) E=Ea | 093 | 289 145~176 )
§ opwuiel Tr(Lmseed Oil) | ofuel A | 0.93 | 222 170~204 8
Tr 57|15 (Perilla oil) E7 0.93 279 192~208 | &5, A&
Aolg]f+(Sardine oil) Aol 0.93 | 223 154~196 7 8H
28
NS AAA 0.9 163 97~107 i
at AT A 0.91 | 234 | 97~107 | 2&, "7
bl 272 Ea 0.92 | 255 | 104~116 28
A | |AH(Cotten Seed OI) | Z&W | 091 | 252 | 88~121 Ag
T &554(Con 0) | 559 | 091 | 232 | 88~148 A
271 (Soybean 0il) 3 0.91 282 117~141 A8
8
= 19
A H] =
ﬁ oFaH-(Cocoanut Oil) | °FAHF vl | 0.91 | 216 7~11 jg};@;—r
£ | 2YBfOlive OI) | &L Al | 091 | 225 | 70~90 e
of | YuAHH(Caster Oil) | obF7kA | 0.96 | 229 81~91 oo
A | G887 (Peanut Oil) w3 091 | 282 | 84~102 e
g 28
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A58

A5F Ad=2(Hrtted =2)

A9
i
Ak
A7k E2(Self reactive substances)©]2} g 1A Hi= AAZA] Zuke] 9]
A = 7HE T A4dEs wdshy] flste] AAE Hohs AlFolA IA|Z Ak A
A3 JEE e = AS Dott) 84 U] A4S o 2424 FEEEH ke 35
o= AAh, F4E ¢ 9l ot
1. fr71atsbs 10 kg a3l (-0-0-)& 7H f7) s
2. Arbol| 2 2R 10ke | FAHHNO3)Q 47t 44712 Aghd Fy o g3ts
3. YEZ33E 200 kg YEZ7](-N02)E 7 #7] 3gd&
4, YEZAETE 200 kg YEZA7(-NO)E 7HA 7] 3=
5. o}x33LE 200 kg o}z7](-N=N-)& 7} 7] 3=
6. Topx3gta 200 kg Yolz7](=N2)& 7H4 7] 3¢
7. 3 =g %A | 200ke S ElA (N2H4) 02 HE §5d g3s
8. sl=FAolwl 100 kg 3| =& Aol (NH20H)
9. 3 =F Mol dF | 100 ke 3 =220l (NH20H) 7} 4ke] 3l3HE
T4:9] ol E - F&3 N39ko 3
10. =1 4o L
(F49 AA23eE)
PPt r-ol 200k | I o
el Asrktold — ZAHHNO03) 3 o (CINH)(NH2)2) 2]
OO}-L Z\ =) =
3=
11. 9] o= s} =
R 10 kg, 100 kg == 200 kg
438 2% 1(3H) 2)
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7} A7areAg B o)7] wiel] CO,,

sld& AASe] 28k 5= glont

Qztashaelof gt
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>
=
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i
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k. Dol ezt el A SRR Alell= REEA] 872578 A8t AaE= Do) §l

o

A5 APEol aigste= o

=5

Mol A5 g Tt gk

1) §7]Z4F8kE(Organic Peroxide)— 10 kg

- A 02 -0-0- 71& 7K 2lsl=S #itkskE(peroxide)olet shaL, &F 2k
F718tgkEe] oW f73RislEo] Hal #|3kgHEe] £oM Al A=t
spd Al Fr ksl o] Hh Akas) AbA Atolo] Agte] oFslr] uwfiol 7}
d, 7, vpel| oJa) Eafual Bafj Ahaol ofe) J3h Alelag-S doA

& 9077 A

— WA FEAR FAAAS F7I7N(EDY], o712 F)E A8 A

27) ol \(ayl grow): HAEETHLIA 5907 S W elrpete) 2, Ak ol 907 S W o)

7)(Cobnrt 1)} tF8 I, lAlol A Friesi= 71 (—Cit), wlolsid ), SEERRAIoIA friesls QRERY, SEsll]
A e e AGER] Sol St FxshAbdel &7] CH=CH-CH,~ o= 7.

2EE 1 (EA 2)



Fa}all =< (Benzoyl Peroxide, BPO, (C¢Hs5CO)50,, MZYUH2A o] =)

A
jul

@ 3

o

0

7
i

N

o)
P

8- L

A
CBEer 75~100 C, #w3A 125 C, =4 103~105 C, v]= 1.33

E

]

B g 2ol f/1BusHE bl b ey

"

&

X

ald

i

A 100 C Aol & <7

3|

-7t

N
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yA
ﬂo
)

b Abg-e:

w 1kgd 0.3 ¢ oI5
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=

w2 AL

7
it
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N
o

o
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E}
=

Akt W e (DMP), X

M EF

+]

3

A: FRAE 93 9

o 514

ARE

. 3}
=

gt}

94-36-0

- CASHIZ

@ et e E A= (Methyl Ethyl Ketone Peroxide, MEKPO, MEKP, EMKP,

(CH3COC:Hs)20,, HIEEAE H Ao Z)
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CRARRG 780 AAE SER YA 9

CHy_ ,0—0_ CHy ¢Hs
c c HO-O—C—0+-OH
+

cHY YNo—07 “CH,

AFER SRR (B ERH AL R 9f SV S| 20 EekEoltt. EeH|Ee]

)5 4~5 FEEOT hdT)

kY

AEFA, FA7A188=5m, vid B olaHE A a5z 2

-g4, x4 S e hdea AEsh 30 Colstell A Lttt

0~100 Cellx] A4

WS o)L ol AT 1 A et %

ol M RS Sl Aah Ealst, Aol el ofsl A g

c=ol =4 Fow, Ui

CollEE, AE Sl 5=

s EEE A 00— "] 7] il weliide] i, SA0u i o

8 W7sl] Wizl DMP(UHE 2 g0 E, sehalt]uE) T2 7RaA|o] 43|
SrA A 7L 5= 30~55% A%

<A FE] A A et Y E (DMP), AT HE(DBP) 50~60 %

- A= 60 % ol et AS KA1 2 gekal oir) 200435€

209 e Ay AR, of AHEEAM A=A

- CASH & 1338-23-4

@ BAMEHE 3 =2 H2Alo]=(t—Butyl Hydro Peroxide, tert—Butyl Hydro

Peroxide, TBHP, 2—Methylpropane—2—peroxol, (CH3)sCOOH, C4H;c0s, 3
AHd dl =R BEAle| =)

1 (34 2)



- SAAR EE 30% ol H7FHAY HAM R E Y FE(t—butylalcoho) S 5 %

- I AoN= 70 % o T AL A AR 2 Askal o) 2004359
209 =k ey AldE, o] AAEHA AA = A

- CASHZE 75-91-2

@ B8 HE H2A] o}AlH o] E(t—Butyl Peroxyacetate, t—Butyl Peracetate,
CH3CO-00-C(CH3)3, CeH1203)

Il |
—C—0-0-C—CH,
|
CH,

CEAEE ol olsby 38 C, 5E4-30 C, ¥ 0.885

- B X3RRI AE 9] Ak, FATA F2EAF FuE HE 55 /I
cE=T AL TRl ABR 50 % olstE AldHE

CAFE, FAbE, EF4, St fA Sagit

18 A4 e 7 Aaka Tt 2004 5
) ol ARHWA AR,

-474°1L 75 % 1% g3t
299 =k #e

N
>,
o
ol

- CASHZE 107-71-1
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- 32 CollA 53] &

- A= 75 % o) B3k
4 299 TejAERbAAEY AlAE, o] AFHUA AAE AT

- AN E 60 % o)1 B

(CH3)3CO-00-C(CH3)3, CoHi503)

o o
| [
CHs CHs

A3k 67~71 T MA(FE 70 %9 A §H)o|tt,

- Hsputold, gl TIMAAIR AR

sha 7k A Zurge,

&
- A A 2 w2233 (mineral spirits)< 25 % A7}3o)

A& A7tk = Aekal

- CASHZE 927-07-1

CH,.  § O o
COHC—0—0- COHC\
CHy” CH,§

©50 % & Z& 30 % §o] Al
c 2T A HEH] 8~10 T FxEe] axelt.

CATFA SRRAA, ERtaEAE Axgow AHE

B4 2Uu A5 Qe Eue) 99l rk.

50 % olste] A% L£X=-15T o]gtz 3t

& AL AR IS R G5
2209 R En

- CASHE 105-64-6

1 (34 2)

A
B A, o] AFEEA A E A

® B g HE H2A] dule o) E(t—Butylperoxypivalate, tert—Butyl perpivalate,

ATH7F 2004 5

® tlofo| A2 H2A| t]7HY|o] E(Diisopropyl Peroxy dicarbonate, CgHi40s)

At} 20044 5

o,



@ obAEu2Alo] =(Acetyl Peroxide, (CH5CO).0,)

[ I
O O

ANE AR §54 Aol

—d
1=
i
ol
Q‘L
&
=2
Ho
s

s A= 25 % ol TR Ae AR R AstaL )it 20045

O
o T
4299 THAESHdE AlEE,) o] AREUA ARAE A

- CAS¥% 110-22-5

oFd HL&Ao]=(Dicumyl Peroxide, di—a—Cumyl Peroxide, DCP, Isopropyl
Benzene peroxide, [CeHsC(CHz)21502, CisH220s, BlFFE 3 AR =)

CHs CHs
| |
Or$-0-0-4-0)
| |

CH,

CH;
T o] ot}
CAPEES 5 98 % ol e EASH vl 34 40 % ZA7F STk

- ~Efolle] FEMAIA|, LA} 7hA] o= ARSHT

-3 110 C, 554 39T, =4 707C, A5 1

- 7Fgsh 70 C ool M Eafatr] AlAtste] 120 Colx AHsHA a5t
cojFe] a2 Al &5 F A SEE A57F vk 30 T ofst® AR
cEo] mA gkom o e JHE, WAl F Hiu,

- Yol 40 wt% Nkl Ao & B uAele] T3E-S A|5F Y EdA A



9]y,
-CASHZ 80—43-3
© 148|22-EHAgHd A olol A2 )l Al ((1,4(or 1,3)—bis

[ (t—butylperoxy) isopropyllbenzene),1,4(¥+=1,3)—H] 2~
[(t_lﬂi‘%ﬁ%}\])olizirﬂ] \_] 1_], C20H34O4)

oX :\0 ﬂjfl,‘
g e

ik G CH CH

C_COOC_@>—c:ooc:CH3
CH CH CH3 CH3

C e Radoln vlEl wE mis 2] ol JAA (el sheh)e] EtEolt.
CATEL FE 95 % o)) RAe v 84 40 % ®A7E Sick
<918k 120 C, =4 49 C, ¥F 0.936

L Bolle 37 Fov] Ak f7) 8 e

LG5 40 wio TR Ao BagnAe] EFRE A5F A2 A

- CASHE 25155-25-3

© Alo]Z28Al= HZAo]= (Cyclohexanone Peroxide, Cyclohexanone

Diperoxide, Alo]EZ A= Tl ZAo| = C1oHpe05)

0-0

HOO  HOO
AR A (FE 91 %ol B 9% o) ot
-3 110 C, 23k 360 C o), Wl 1.14
-2 X3RO A A AR AT
wol wep A, do]AE, AA7E v

446 1 (34 2)
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o
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- -g-2ko] 30 wt% m|wkel Ao 7 Babyuele] EEHE-L A5 98 Eof| A
A 9] ket

- Aol = 85 % ol et AS KA 1HREE 2 kAl oir) 2004d5€
299 T EokA Ty Algw; o] AAEAA 21A = At

- CASHE 12262-58-7

2) kol ~E (A Ako| ~H 25, Nitric Ester)— 10 kg

— AXHINO3) ] 47t ¢47]1=2 A%ke Fejo] sH3E

— ¢F271E 7R Betes A WA A dE277F 2A7|E A9k ol A

o

ROH + HNO; — RONO, + H0

O YEZAZZ @ ~(Nitrocellulose, NC, Collodion, [CsH705(ONO,)31n, A3H4,
Z3hd, Hstoy A frd, UERAER2) — 10ks

A e A AR S]] ofs) shaAow Rt

- Bfofo]| 2ol Agoll= WO = Wstefolgtal ahal, ERAE RO EF RS
ol 2ol Agoles d3pi(E

ctholdmtol E g, QAL AERo|E FHAsleF A Fol AMEHT

CASROAE XIS Al Sate] ZEAA Al xg Aol
[C¢H702(OH)3ln + 3HONO; —— [CgH702(ONO3)3ln + 3nH:0

-3k 12 C, sk 160~170 C, &+ 83 C, &8k 130 C, HlF 1.7

s 2o B4 il opAlE, 24N, UERHA Fol Heth

ALY R RS EA A A s

AR (HEZAEZ 0 Fo] Aash)7t 55 Tk, H84, Ad=rt 571
Eia=3
ARSI X‘E} > 12.76 = olH 29} odUdI o] 54 = A

(10.18~12.76 = o EHZ9} dEUdTL| 5= A
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1 165 Coll A

I<]

HA Han A717F 24

o

o Algk o} 7} vhy ¢148 wj HCN, HCOOH, CO
T2 23l Al HEEA] 3] 8

3

[CsH702(ONO2)31n¢}t Ci1oHi60 mixture) — 10 kg

Faz 180 CellA

RLa

220 (A2 105~11.5 %, FAsiA)o] Fu o}
1

Il

2(20 %)
Ve
34 o
5 54 7k

=

[e]

R

-

L

3 140 Col A E5F1

Alel]

5

}

=]
fuy

EH3w Aeustel g0l gtk

YA o]t}

_Or_
. 60~90 CE 7}daH ot 7FEatr] 4

- 130 CollA] AxJ3] 2l
@ A= Zo]=(Celluloid,
- A3ttt

-7k

I~
i

N
olm

shel.

I3

+ 3H,0

CH2_O_N02
—— CH—-0-NO,

I

CH2_O_N02

H,S0,

toluinto] £} gr, Relgjote] Falol7]

EgtolyEzZgAld, TNG) — 10ks
CH—O0—-H + 3HONO,

CHQ_O_H
CHQ_O_H

@ YEZZg A (Nitroglycerin, NG, CsHs(ONO,)s, CsHsN30y, DAMZE] A2,

1 (34 2)



Feo M= iAol at ALl = FARTH (=R 2PE 2.8 C, 28ME 135
°C) = 8~10 CollA TZ3lo] 2oz Wl

SSueE A2 23 dtto] Itk (A RE WAZE k) WIS 1.6

cwollE Y] A oy WghE, ogke, WAl SRREE, oMlEd Heth

- 7Fdsha 40~50 Coll A Baat7] AlZstar 200 T AEolA Axg Zaksi)

- AglElH FA Aastal thEkolw iAot}

4C3H5(ON02)3 —_— 12COZT + 10H20T + 6N2T + Oy

L Eue we] BureE 7500 %, F 1,470 halkg
- FAnke] WS WS Suk A BggEde E5AT,

A SR e Bate] Aol Euo] Bak 3

o AFFE 5| FEZo] glon] PRI

@ YE=ZZ8Z(Nitroglycol, Ethylene Glycol Dinitrate, 1,2—Dinitroxy ethane,
CHQONOZ_CHZONOZ, C2H4N206) — 10 kg

CH,—0—NO, ON GO0
CH,— 0 —NO,

W

o

- 8}8hA 24, shopd o] NGS} wl%ah NGaoh B 7] 4,
NGHT} 2R ol HAY AdE FES doir,

S ERHRE A dolunlo] E(FE telunle]E)i o} Fue) A
H etex A3l Ak



#
COlBAAE A8k 3718 BASe] Asol % ARFG FARs,

J9%
bt
B ® 22hE (Methyl Nitrate, CHsONO,, CHsNOs, ZAH®uE]) — 10 ke
H 0
! T
H—C—0—NO H.Co N
I 2 3 \O/@\O@
H
PR FELHTLIRY 2 1Pl )
27 FAA R AR R 6,300 1%

- B2E=A 65 C(Re)-Zd), 5=4-82 T, H]ZF 1.22, 7|05 2.65

Zh=t

tlo

ULk

flo

FEA ol Vs Susie], A4f A19E ALFRY 2

® HAEz}o]|E(Penthrite, Pentaerythritol Tetranitrate, PETN, PENT, PENTA,
TEN, Corpent, C(CHsNO3)4, CsHgN4Orp, NEZE, HAATE #E FE}| T
EfE HEHYEHE, ALAAE 2] 2~8|E) — 10 kg

claNo2

CH,
ONOZ—CHZ-Cll—CHz-ONOZ
CH,

ONO,

1 (34 2)
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e
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T 3 o o
L =EA9] Aok,

cwrsb 225 C, S8 141 °C, 8% 180 T, vF 1.77

-7kt 150 T o] dellA] Zafistr] Al&kste] 210 CellA Fkghy,

- ZHEE 8,400 M, FHE 1,500 kal/kg, TLRE 4,230 C

<ol disiAE EEEAT FA0 siM e dvsith

- H5717F glol® wtel| ofs) Zdsiw 9lHe] 2 aAd T H oot

- 18910 #z T F 19129 SLelA Aatslo] 22k A A= AR
o] 7 S8k 7]1EASTE dA= RDXE iA=L ot

3) YEZ3}5H=(Nitro Compounds, HEZ3}5H=)— 200 kg

- UERI(-NO»)E 7H 7] 38 (R-NO,)

= 7] shetEe] gt AgtE AU UERI|(-NOy) = X34 313t=

@ 2,4,6-EZUEZEFN(2,4,6—Trinitrotoluene, 2,4,6—Trinitrotoluol, TNT, T.N.T.,
C7HsN30s, CoHoCH5(NO2)3) — 200 kg

CETAE S Aakah 33 gate] Eefelow YERSIAIZY wHEeRit
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NO, NO,
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)
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7tdatd 300 TolA] #3)-Fukeiet,
2CHsN;O; —— 4C0O, + 3N, T + 2C + 3H: T + 6CO 1T

1= WAt Adats, £ik Aol 25 10~20 % A% J{HAIh

@ HEH(Tetryl, N-methyl—N,2,4,6—Tetranitroaniline, Nitramine, Tetralite,
Tetril, 2,4,6—Trinitrophenylmethylnitramine, C;HsN50s, (NO3)3CsHoN
(CH3)NO,, 24,6—EgfolyUEZHIHEYEDZY) — 200 kg

CH; — N —NO,
NO, NO,

e A (B3] A) 190 C, 24 120 T, H|F 1.7, TXEE 7570 %
s 2o A gop d3E JHE, oM E, WAl T meth

vhae] oRlsln Eues .

=
HEZ 65~75% + TNT 35~25 % &3 Zoks g Eg Eo|g} st}

- Y A-FATNT R 57
@ t)=AB.(Dinoseb, 2—sec—Butyl—4,6—Dinitrophenol, Ci1oHisNyOs, TJ=41) —
200 kg

OH
O,N

NO,

wgblol ] 4714 8] Aol

-d3kbd 100 C, =4 42°C, E=4 184 C, vF 1.27, 57Iv]F 8.3



CAZEARAE)), AzA, 1QAR AFEHE

AZAZ AHEERE T E 25 (dinitrophenoD) o] l-&-Fe1R ot A4 713
& fdale HAol wagd wheh vjsel A= 19860l fres FAAIZIH

ke
i cgolE & B2 oy dEE JdHE, EFdd, Adld st
Ak
® YE=ZdE(Nitromethane, Nitrocarbol, CHsNOy) — 200 kg
H
|
H—C —NO,
[
H
UEZ33E & 7P 7hds 7oz FAo] 9l FAMEWE olzo|t),
ogld 36 C, 5=4-297TC, =4 102 C, v= 1.14, 7|95 2.1,
ALY 7.3~100 %, & €3 % 9.5 vol%
2 8A) A=A 318 obgA|, 31et F=71A), Ziba E3kEo] AR A, A2
A, 2AY AFE AF dx5, 7FEAHETA sl AHEET
&, AdekS ofH| 2, olAE, AAslErA S e H=
A olgd T ot Ek fgo] Qla, WeHg EFo|t}
4) YEZ 43485 (Nitroso Compounds, HEZA23FE)— 200 kg
- YEZA7|(-NO)E 7Fl 7] 33&E(R-N=0)
- 7] 5= gast A%3E FadA HEZA7(-NO)Z X34 33h=
O NN-tYEZ ek = E2P(N N —Dinitrosopentamethylene tetramine, DPT,
CsHioN,(NO),)
C - N _CH2
| [ |
ON—N CH, N—NO
| l I
C — N _CH2
454 29 A=1 (A 2)



CgRAe] $EA gAY 4 sl Bus]

L AEALTEG sG] SEAR Y AAVH AgHoe] gt

5) o}x3}3HE(Azo Compounds)— 200 kg

— o}x7)(-N=N-)Z 7%l $7] 3= (RN=NR)o|t}. R & R'o] 5d3t eksl=Ar|¢]
Aol 1 B8l o] Fo) of2E mhA, olE W CHs—N=N-Ci:& ozl
Aoz} %73k} R 2 R'o] thE 9ol & 5 CHs—N=N—-CH;& Ato]o]
olz2E Yol ixlolzrgto]g} FE2}

o}

@ o}zrt]7HLofulo] =(Azodicarbonamide, Azobisformamide, 1,1'—Azobisform
Amide, Diazenedicarboxamide, NH;CON=NCONH,, CoH;N,O,, O}FH]| 2%
olu| =, t]o}zlt]FHEA|ojH] = Eolulo| =)



0
I
H,—C—N=N—C—NH,
1

oX :\0 =
> 0k, ot
it

o

A EE oA Me] RuE REAoln Burh FATh(MF 1.65)

L RFASA ] BEA, AE AIMA(E927), AARTA SOz AR,

@ o}zxn]2olo) AHE| 2 Y EH(Azobisisobutyronitrile, 2,2'—Azobisisobutyronitrile,
AIBN, 2,2'—Azobis(2—Methylpropanenitrile, (CHs).C(CN)N=NC(CH;),CN,

C8H12N4)
CHjy CH,4
| |
CH;—C—N=N—C—CH,
| |
CN CN
WY BRE B 2 %A 9u dag, o= N

<A 102 Coll Eeffsto] B2 7kaE dAeh A f5A47E~(HCON)E Wick

@ 2,2—oFH|~—(2—o =X eI US| Eg Fw B0 =(2,2'—azohis—(2— Aminopropane)
Dihydrochloride, CgHisNg-2HCI, 2,2'—o}%H] A~ (2—oln]| =X 2 3}) o] g Ake])

CHy CHg
| |
HCI—NH=C—C—N=N—C—C = NH—HCI
| | | |
NH, CHj CH3 NH,

456 1 (34 2)
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cgae] 4oz Bol % ohng, opdEd 2 %A e

s Ts .

CAA T A e Ao Ed A (trans) B Al 2(cis) ¥ ol At

hy N=N
N —_—
N -—
©/ hv' or heat
f)‘(UIS-'dZ()bBI"MCHC CiS-ZV,ObCTlY,CHC

cmol w4 gom, dme, AHZ, ohEA B f718A % Sk

6) to}z3}sHE(Diazo compounds)— 200 kg

tolz7](=N.)E 7kl §7] gg=
— 4zl s EalEY] i, frIIbsE L s e Zheth
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