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a. DSC b. Cooler

[19 2] DSC(Differential scanning calorimeter)

) An A 2 ALE
- DSCE= AN 87F ©7 pand} EFEA 2 AFE5 = Hl pano] £9
S AEoF cello FYd&FE=
sample robot, (-90 ~ 30) €9 #& WHE Zr+ cooler= T

o] St

7} measuring cell, sample pans A}

<¥ 5> DSC measuring cell AFSF

Spec.

(-50 ~ 700) C

SE + 02K

(0.02 ~ 300) K/min
Calorimetric resolution 0.04 (v




SRR S-S 13897 B

(2) N8

7H A 14 ASTM E 537-07
(Standard test method for the thermal stability of chemicals

by Differential Scanning Calorimeter)

) A dzak 0 DSCY Algd7le 45w AD) A2 pans At
£3t o, pano]l AEE HS P piercing kitE o]&3] 1

7}#9] pinholeS %<& lid® sealing toolS ©]-&3fo] L&

& (1 ~ 15 mg, &7 % d& F9718HFEF 50 ml
/min)ell A S8 01, 5 T/mind $2EE=2 (30 ~ 500) C

o LWl SelM g2 AAHGh

FHEA7N(TGA) = dAT S22 258 IS w9 A5 AHgd
S Altelu 2] S RA A G AR A sk S (vaporization)
ot} 7tAE AAEE 5F6FiFS-(Chemical reaction) 5ol 98] WHAEHA ¥,
microbalancedl] 93] A&H o2 ZHET TGA 9t AgF-2% FHE o] &
8 Sewistel] me AA 4k 7] T w971t A el Ass #EE F
Aom Az A 2 g Edoly HUHAES] e B 2ANE S5
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- v 1 TGA/DSCI

- A1ZA}F : METTLER TOLEDO(2$]2)

a. TGA b. Mass spectrometer(Pfeiffer vacuum)

[71¥] 3] TGA(Thermo gravimetric analysis)

b Y E AR

—

- Furnace(7}E =), A&, A5 25 =AY
sensor® TAY EA| module®} (28 ~ 150) C
zb= circulator, $]2E 7tAE AARASE Mass spectrometer

At

2 s e Al ThAaR S Al e sld

% 9E TGA
o 2% w9l
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<3 6> TGA A}

G = ARy
= e (A& ~ 1,1000 C
< gUE + 025 K
As 54 W9 <lg
Balance resolution 0.1 ug
Calorimetric resolution 0.5 mW
Sample volume 100 0

(2) A8

7H A& Wd s Astyg et wEHE A 2 2RSS
et FARS L s B2

W A 21085 A REH A A E 5 e Bl
S BEe Ao &rleH, 4 Jhed AlRY HAdEe
100 pe= w5 AFol7] wWitel] Bdd E£dE A 844
o AP FE & F o

th AlE A s AREdY dEs o 2 ~ 5) mge 6

alumina (Aluminum oxide) &2l A& &7]o] Yo] A &o| =
BoA71eH % 50 ml/min)ol A 5 C/ming <

L2% 30~ 500 TR Lo =A319 1)

dxe ¥, 37
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2—2. A2 (Dust layers)?] FA)-ZLEA A

aii

1. AFAE3F2 = (Autoignition Temperature) =3 A&
AQuss 3] 9 £ 9, B S YaAsh 494 G5 glol
FAZYE SLE AIANE ol 22 !

g9 FF ‘43}’\1 A+ wHsk(Spontaneous  ignition), A5 2-3H( Auto
ignition), A}7]%3HPyrophoric ignition) &2 &% 7]= &, o
1 S5 BEE Addste R A 9S8 Fuetis] 24 AT

2 245 A5usE gl

1) Alggn]

B 2= NF T 20-036(1985) A8 148 =83t =
718 cm)e AlEFH(Cube)oll A% AaEE 57 24%+= Y(Furnace)©l

Fi, w0 2E 2H7PAA AT Al AdEs) of s 243

4 A A

1) 71802 Adusls SAYEe ‘%}%?E | BHoR R HEELEE FYste B4 Ui 4%
AAZE s o] AShEE (L) S AT BASIUA T Zashe Ay BAET iy 2o
WA S| ufehA] Z]'Od‘ﬂa@‘r(spontaneous ignition: Aol A EZUFo] do] ZHE o] TA) AF
sH(Auto ignition: F3hel ¢lo] 2SS 7HEAA Oéo] ZHEM w3}, x47]8ksH(Pyrophoric ignition:
A7IWSA BAo] 37T FEolu Abagd wkgd $ o ukSde o do] Ao wshm

Tdh
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(1) guld = A=A

7F) ™ @ ZPA-3 Semiautomatic autoignition tester

}) A ZFAL ¢ Petrotest(E )

@ 74 2 4%

7}) Main controller : +9] €% %4 9 7|2 =X 93 227

@ A4 2 Control parameter 274

) 2+ ¢ Controllerel Al ZAH 7td& o] oaid #7255 7hd
gomM dAHer AEol T W Flasks 7hd, &%

Al B A Al e A A

D AT BA o A 7bE (Pre-heating), 23
%

7 AW Z 9] 2% ¥ . Convection oven Ef

M. A A w2 oy 19
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2—3. B85 2 (Dust clouds)?] FA|-ZLHEA] A
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FE A (Dust explosion characteristics) A

3L
Zy

2

TH

1(Combustible dust)e] &AdA 7}a o2 AU HFEo]d ujfo]

il

Aol

o) %

9

7tel

g

] ¥
=

ol M 71eE Al

o
-

B

i

wK

ﬂvﬂo
ze)

!
oF

Gl

—_—

-

vzel

T
3

o}

2! (Pmax),

dlo
= H

Ao

ARAE ZA o B (Explosibility),

wjr

= N
Mm ok
i mm
A=
% m
= (@)
o <
~ T
3 =
.

5=
o &
SC
%

< JJJ

N

A(LEL),
2

ok
=]

=
=

20-L Apparatus
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2 )i E£gge) Ty o 52 348 & dx A9
ot} B2& dEFY fy FH(12 Lol ¥ o 10 Jo d&4<l A4
ANYAE 7t & b= V(7 ban)E T & FAA FEAH o B
Sk},
7}) #8]™ : Modified Hartmann apparatus
) A ZAL @ Kuhner(£2 9 22)
%T: A
' Gy
Tube (Pyrex)
i ~ Electrodes
‘ / ’/(':onnection to
g / Transformer (10 kV)
|1
a b
E!,E{* &}:g:!«‘“ ~~ Atomising Cone
189 s |
Mﬁjw} ' A'frsoml,7har
Tl
Atomising Cone
[Z19 7] Modified Hartmann apparatus
(2) Siwek 20-L Apparatus
B AGAE = B1/37] e 29 IebreE ddd 20 Lo 8 &

N2 Z4geke Aulelth Aol 248 F A F2 selEt Dust




B2 - Bk 91997} w

explosibility, Low Explosion Limit(LEL), Maximum explosion overpressure
(Pmax), Maximum explosion constant(Kmax(Kst)), Limiting Oxygen
Concentration(LOC) o] t}.
3 AR, A AN AR whel dukA AT 4 glon
wEES 9% A ors sy E ARSI &) U] ke
o e T dA|RR &7 WH2E7F AdEds A A

=5 HEY 2ExHAAE AHEsto|ok gt

7h) # vl ¥ Siwek 20-L Apparatus

) Al A Ab - Kuhner(2=9]22)

o) 448 0 ~ 30 bar

e gue 74
- 20-L-sphere
- Control unit KSEP 310
- Measurement and Control system KSEP 332
- Pressure measure system

- Software
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[(dP/dt)max] - Kst AF=
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!

%

3171
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Siwek 20-1. Apparatus® =74

(Pmax), %24 7(Kst)&E

=
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19] Foj e}
& Al2 [ (dP/dt)max],

L
-

A(LEL)
= 6 gHe 231 A% deeldel ¥l 20 bar?]

o}
H

Fo] 8181431 7](Chemical igniters)ell 2]

Q17)s

o) R
H=

2 A

B
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A1, Pmax, (dP/dt)max, LEL

ur
=

of H4ad =alFA A

A

Determination of explosion characteristics of dust clouds-Part 1 :
Determination of the maximum explosion pressure Pmax of dust clouds

Determination of explosion characteristics of dust clouds-Part 2 :
Determination of the maximum rate of explosion pressure rise (dP/dt)max of

Determination of explosion characteristics of dust clouds-Part 3 :

Determination of the lower explosion limit LEL of dust clouds
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zb=d), MIKE 32 Z4HYE ¢ ve duA golde =4 7153 es

o] 9lt}. & MIKE 394+ Hartmann 3.9} 74 A WA7 42 vt2 <
& A Hof dlom, gt FUES g U)= e A el Y
AT AR dAFoZ FAHHA Ut

) A 2+ A} Kuhner(2:9]22)
t}) Energy Range : 1 m] ~ 1,000 m]

2}) With an inductance in the discharge circuit :
L=1mH ~ 2mH

u}l) Without an inductance in the discharge circuit :
L < 0.025 mH

— door lock

movuing electrode —“— —q— — high-voltage electrode
compressed air for ME T ‘ @
—— dispersion pressure
e L
compressed ar for purging — i N
@—— keys for mlet valve
S _I_- ®-@—— ME/ outiet valve
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Differential Volume
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(1) DSC

(29 13], [2¥ 14] o == Apo]zEX3 el e &7 &
A71skdA 4% 5 C/min o @& DSC Z#E Yepd Aotk 27 206
C, 182 T FZolA A8 2ol AlgElem 251 C, 247 ColA H43]
S7FebHA bimodal®] FHlz HE v=2E Btk 3 MA 2d == 77
5] &% A3H(Thermal oxidation)® <13+ ez FAEHW F WA I
Ae BEAAGES] Akl o wrd Ao AT 4 itk

Signal Value 6.73 mW
at , 318.46°C

[}
1

-~
!

N
L

Onset 250.51 °C
Left Limit 204.74 °C
Right Limit 287.15 °C

Heat Flow (mW)

50 100 150 200 250 300 350 400 450 °C

Temperature (°C)
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