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(1) A+

7h ¥ ™ 0 LS 13320 Laser Diffraction Particle Size Analyzer

) A %A} ¢ Beckman Counter
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2 A T4 L A

F4sle] ge,
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2) A 4E

- KS A ISO 13320

(@74 227) BA-dolA 3 AP-ALY

Qurele)

(2) A% AR
Agow RAYHY ARE FHAA SHdE A4 PHoE NEE
ool ZAam, APAIE GAE PO s BF AAL 2
s 4

% 33 FAskel AR Adhs|SdA el Solew Aol dste] A A7
AZE AA AF AEFoR AR AAA 58 dA= <E D, <& 2>9%
2,

<E 1> dxo| MaM(Reproducibility) Ztis|HAF — 10 um O[4te] AR

UL G2 Z|CHS 8HA
d10 5 %
ds0 3%
d9o 5 %




<E 2> ¢l=2o| M#M(Reproducibility) ZH3®HAF - 10 mm 0[5l A&

U= BEY £|CH} S T}
d10 10 %
d50 6 %
doo 10 %

2-2. @8 M AE(DSC, TGA)

gEXolet 4ol H¢]4 W4 (Physical parameter) S 259 <2 el B4 W
Holth = 249 £xg AAa WaAel el JEt 94 54 wsls e
Zolth o] wl oW Ee]A WMo WstE & ARVt wet oy 7hA] WSl o
HEAQ WUEES <E 3>eh 2k B AW BrblAE DSC TGAE ol 43 284S
ERETE!

<E 3> €24 SHYH FF
KE BEY 7Nz £l
DTA(Differential thermal analysis) 25X} AT K
DSC(Differential scanning calorimeter) go= Aq Joule/s=Watt
TGA(Thermo gravimetric analysis) Y g(%)
TMA(Thermo mechanical analysis) 20| AL(%) m

1) A|XpFALE ZA|(DSC ; Differential scanning calorimeter)
Ag 54 2% ZRad met W)
AZIAA 59k Ak A SAHE AR 7IEEAY EfEAkol(Difference in
E(W; Watt)th E 2] tE(mW) 9]
Sg ARFoE mEetH ouAFo R SMEEM m

heat flow)& =

2 gy diyAE 2
W sth mJ& vepch dolu= A& dE9](Enthalpy) ¥stel] d@ste A&7t o
d(Endothermic)el™ oy A& WEashd

] Riglel wdolo o8 WA= dH Awel dig ot

o

ol




st ARE Algshy v|g, €4 a3, freldoel(Glass transition), 33HHES, HE=4
S8 2L 294 BEES 78 F Ay [29 5]

(1) A& n]
7h) Zul 9 A AL
- A\l DSC1

- A ZAF : METTLER TOLEDO(Z$]2~)

[28 5] DSC(Differential scanning calorimeter)

L e I =

DSCx Al&7F &

F7 pan?t FF=HE AHEHE W pano]l E°7ke
measuring cell, sample pans 4§ o= celloll 9 EH—ZI—% sample robot,
(<90 ~ 30) T o A% W b=

=) =

<X 4> DSC measuring cell AM2F
& =2 Spec.
2= el (-50 ~ 700) °C
e yuc + 02K
e = (0.02 ~ 300) K/min
Calorimetric resolution 0.04 uW




1%
>
fJ
=2
0%
mlo
40
rot

(2) A E

7h A& 4 0 ASTM E 537-12
(Standard test method for the thermal stability of chemicals

by Differential Scanning Calorimeter)

W) A8 o w5, 57 ssHE, 1A 5

) Ald 2d(8) 0 AlmEr] B A 3dd A B W2 4
2 SFAo] ErtstH, w3 A 7hed AR 42 100 wolstE w$ &
Fol7] Wi Bvd EFEY AF FAAHY AP FIFE = F
ATt

) Ald Aa 0 DSCY Alg87le EFrEAD AE 9 pans AHESHA o,
panol|l A|BE @2 & piercing kitE o] &3] 1 mm 7% pinholes %2

lid2 sealing tools ©]-&3le U535}

AR (1 ~ 2) mg, 7] E7I5HF%F 50 mt/min)ol A S35t om,
(2~ 20) C/min® &% (30 ~ 500) Ce 2=w$ sloA Ads
A A8t Tt

FHEAV)(TGA)E AAS £ 252 HIAAS o Age AIWeE A7t
2xo] sherEA A%t (17 6] AlmY] AgRshs S8 (vaporization) ot 7k~
_]

=2 A= 3183 (Chemical reaction) 5ol 98] 2HA3FA ™, microbalanced] 2]l

Aoz SHHEAT TGA 98 A= FH4S o]&sl 2ERste] mE da Ak,
371 59 7St Ass BET F glow, AR ddAd B Iy =4
ol H7tAlES] T W 2AHE 55 & 4 Atk T3S Mass spectrometer(MS)<F <
Ax o] TGAoNA 7t27F BHASHE MSE FHY5 o] o]&3td & Mass spectrums 53
Ags A5l dAE 7tAsE JAEA & 5 Q)
(DA & 7]
7h) Al 2 A AL

- ) 1 TGA/DSCL



HiZZ&ito| ohrf-52 e 887t

- AZAF : METTLER TOLEDO(Z=9] 2~)

(a) TGA

(b) Mass spectrometer(Pfeiffer vacuum)
[23 6] TGA(Thermo gravimetric analysis)

) e A4 E AR
- Furnace(7}E =), A&, A859 2

H 23 moduled} (28 ~ 150) T ¢ & HYE zE+= circulator, 3y
7V2E AR S Mass spectrometer® TAE o] o E o AIE oA
Th 22 A2 Al 9] 59t

0] =

= TGA sensorz T4

<E 5> TGA A2k

g = At
25 e (He ~ 1100) C
2 e + 0.25 K
Mg =79 H9 <lg
Balance resolution 0.1 ug
Calorimetric resolution 0.5 mw
Sample volume 100 pe
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- Control unit KSEP 310

- Measurement and Control system KSEP 332
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EN 14034-1
Pmax Determination of explosion characteristics of dust clouds-Part 1 :
Determination of the maximum explosion pressure Pmax of dust clouds
EN 14034-2

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

EN 14034-3

LEL Determination of explosion characteristics of dust clouds-Part 3 :
Determination of the lower explosion limit LEL of dust clouds
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) Al 2 AL ¢ Kuhner(229]22)

t}) Energy Range : 1 m]J~1,000 m]

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

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

*— doorlock
-éj‘;— high-voltage electrode

moving electrode —-—-2

compressed ar for ME T 4
—— dispersion pressure
1Y 9
vompressed airfor purgig — (7 bar overpressure)
1 .—;— keeys for: inlet valve
onfoff switch = ®-0—— ME/ outet valve

(28 8] 2 AHMslo|HXx] SEEX|(MIKE 3)
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2 EN 13821 : 2002
“Potentially explosive atmospheres
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Explosion prevention and protection
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Determination of minimum ignition energy of dust/air mixtures
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Differential Surface Area
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T T
0.375 um to 2000 um

Surface Area: 100%
M Mean:  42.47 um
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N

Step -99.2414 %
1 -12.5905 mg
80 Residue 1.0669 %

0.1354 mg
Left Limit  252.65 °C
Right Limit 378.25 °C

Onset 329.88 °C
Left Limit  250.72 °C
Right Limit 351.85 °C

J Integral -8783.38 m)

1 normalized -692.33 Jg~-1

1 Onset 327.67 °C

] Peak 366.73 °C
% Left Limit 252.37°C

Right Limit  399.74 °C
SDTA

s

%60 0 100 0 130 160 180 X0 70 2K 20 200 30 W0 340 %0 W0 A0 00 40 40 40 S0 S0 5K S0 S0 60 60 640 60 610 A0 70 70 760 70 T

(28 13] A E7[ollM el Elall Zetite] TGARA Z 3} (Heating rate=10 C/min,
sample=12.69 mg, scan = (30~800) C, purge = 50 m{_N2/min)

(% 8) EEIZEMO| TGA AR Zt (R4 2971

T o
AlgE= 22| [C] wt. loss[%] for mass loss
[c]
o= A
(TGAE%/;/NZ) 30~800 - 99.2 329.9
wtloss @ T4+ d&AsE(+:57F —34), T o : onset temperature

—

a9 14 B <& 9ol w7 ZH7I0M Y] dAY sEEHEAM T EFE(TCA)=
A

AAEE A3= eldth SDTA(Single Differential Thermal Analysis) 23, 2F 250 CTeollA
S3to] og FA(536I Jiglol Tt sl ATt AlZFE o] 38 TolAe A%
Hago] B %R NdstH T RHAT &I Al EE gAY
AlZE(SF 250 O)e s2&%d o ¥ & Qo dukxo=wm SF&5%71 F7F
s dEga AR EE S AEES AN 231 29171 WY 7R/ Aol
U AbAEe] Wsh e Qe Wkl JEks e ¢ Atk olof o] Hiy =
gake] ek ofy] 7RA| g3 aclo] QAIRE A A JRAR = el A
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A oHEZEA F0 1000 T olde &4 EFo] 7Hell A A ¥+ 49 250-3380 C
o exoA ARASE 4% EwE 9 ENgEst =8 Aow dadh
Phid Step -98.9304 %
] -13.2918 mg
=0 Residue 0.4911 %
| 65.9749e-03 mg
wl Onset 329.54 °C Left Limit 250.48 °C
| Left Limit  241.90 °C Right Limit 384.96 °C
ol Right Limit 351.95 °C
| TGA

Integral -7200.38 m]
normalized -535.92Jg~-1
Onset 330.75°C
o Peak 367.95 °C
1 Left Limit 290.31 °C
] Right Limit  385.05 °C
W]

| SDTA

o e ® w0

120 140 160 180 700 0 290 260 700 300 WO 40 0 I 400 420 40 460 400 S0 W0 540 560 560 600 620 640 660 GO0 TO TH0 T4) 760 TEQ °C

[O8 14] 271 E97]|0llA 2| H 2| =erte] TGAEM A1l (Heating rate=10 C/min,

sample=13.44 mg, scan = (30~800) C, purge = 50 mf_air/min)

(B 9) HizZ=Ae] TGA AR Zat (B7] 29Y7))

T_o
ANEa= 2cHS [Tl wt. loss[%] for mass loss
[C]
o = A
(TGA —;-’:'\/Ail’) 30~800 - 98.9 329.5
wtloss : ¥ &7 A& (57 —74), T o © onset temperature
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Low sensitivity to ignition. Earth plant when ignition energy is at or below

100 mJ < MIE < 500 mJ
this level.
25 mJ < MIE < 100 mJ |Consider earthing personnel when ignition energy is at or below this level
The majority of ignition is below this level. The hazard from electrostatic
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discharges from dust clouds should be considered.
High sensitivity to ignition. Take above precautions and consider restrictions
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bulk powders of high resistivity should be considered.
Extreme sensitivity to ignition. Precautions should be as for flammable
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