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Abate] A dAST o] BA Fo| oJe] el radiationo] A A SEMeO] A

= Al 7 B Jhhe dHo A wHASE o] 2 A (secondary electron)E ©]

1) E7tEH|

(1) ¥ S-300N

(2) AZA} - HITACHI INSTRUMENT(Y &)

() FNTH - AFS AT ATHE, YAUN T TFHE AFA LY A4,
AAFEAR, A=, FARY o PR AR P4

(4) 78] ARk ¢ resolution : 3.0 nm (high vacuum mode)

magnification : 5x ~ 300,000x, Max. specimen size : 150 nm

electron gun : Tungsten filament

b 010 KV / #EuE 0 100x ~ 2000% / AEAE 0 (10.0 ~ 11.0) mn

S EEIREREE S IR

- Jon sputterg ©]&3dlo] Fo0=2 Axm Y



3. MXtFAEEA (DSC)

R olg EAo] 22 W (Physical parameter)E <59 34E UERE EA
otk & Ao Lxg AYsA WaA el el el 93 54 wae 24
gt glolth of W o' E2lH We] WistE B ZA7be wpe} oy 7hA] W ol
glor YEAQ WHES <E 83 2k £ AY FrolAE DSCE o] &8 ARAL
A8

<E 8> Y24 zYueel 37
==k BEY 7N £
DTA(Differential thermal analysis) N N AT K
DSC(Differential scanning calorimeter) oo Aq Joule/s=Watt
TGA(Thermo gravimetric analysis) = g(%)
TMA(Thermo mechanical analysis) 20| AL(%) m

A ZFALE FA(DSC)= S48t
ZaIae wel HEA7HEA &
$<% #}o](Difference in heat flow)E =743t}
SFEMW)HHE Aes e oA s
o7 AEH mW - st mJE Yebdth oy A= A7 dlety] (Enthalpy) 3}l

g2 Asol Wi vy AHHRES Alwstd wld, €4 53 A ol(Glass
transition), 3}titg, w=4 AE 53 22 2¢A WHEEFs 72 F Av 72
o WA AN 2E T AL 7 W] Wl =

a9 Ame AR
_]



1) A= EH|

GBEA AFo| AlLE A AFAGHAE A9 29 METTLER TOLEDO(E €4

DSCDel A Al&st Addn= [29 8lo YErd At DSC= AlE7F 9320 crucible
(pan)¥} EF=EA 2 AbgE+= 4l crucible(pan)©] £9]7}= measuring cell, A57F ©7
crucibles A0 2 cello] FY3a5+= sample robot, (-90 ~ 30) C 9| & HYYE zZt=

coolerZ A% o] 9t}

(28 8] DSC(Differential scanning calorimeter) ZEH|

o

— - g e —_—

(a) aluminum crucible (b) High pressure crucible © Seal for HP crucible

[23 9] DSCE& crucible(pan)

<X 9> DSC measuring cell A2F

5 2 Spec.
2 B9 (-50 ~ 700) °C
2 JE: + 02 K
g &= (0.02 ~ 300) K/min
Calorimetric resolution 0.04 uW
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A HEX7](TGA, Thermo Gravimetric Analysis)©E YA 22 225 WA
AL W] A7 AHFHEE Algtoju 229 42 SAH3TH Alge At
<" (vaporization) ©] L} 7Pi\-§ A 3}—‘5 3} 8 uk-3-(Chemical reaction), -3l %H-3-

ZqH Ak, ¥ 5o B9 Nl ToAd e A2 4
).

gl wE 23 AsS BFET ¢ don, AR ddA gAY ¢

ZhAle R 2 24 HE 58 ¢ & Ak E=e ZREAUI(MS, Mass
spectrometer)?t AAE o] TGAoIA 7F~7 dAeA MSE FHo] o]&sd I
Mass spectrume €3l A&FS TAste] A E 7f~E AAEA & 5 ok

1) A ZH|

Az FEN7l= 2929 METTLER TOLEDO®IA  Alzte  AlgAu) (2 dy
TGA/DSCHE [ 10]e] YebiATE TGAE Furnace(7}E E), Microbalance(# ),
Age 58 4T & A& TGA sensorz 74 E A module?} (15 ~ 150) T
o] AW E 2zt circulator, 3'TE 7tAE A A= Mass spectrometer® -

o 9l AFgS <E 10> #Zt}

(a) TGA (b) Mass spectrometer(Pfeiffer vacuum)

[28 10] TGA(Thermo gravimetric analysis) ZH|
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[33 11] Siwek 20-L Apparatus
B4R AUBRG Py, PAZFUARKIE HE37] 08 AGAI5S

S ((dP/d)may), FE3FSHA(LEL)= Siwek 20-L Apparatus® 43¢t 44 k2
23S 6 g B4 A Adoluo] ¥ 20 bard 715 B Wo X Ao
VoA £FA7E, M08 E0AoR do] $71-37] £RES 20 96 7Y §
7] el R BAAZL o, F AFAR A4S QbS] a1 S EaA)
oo AE7Y Fd Fel A Brede BA-F7 EREY Fd oy 9w
Aol wAsE gEe HAsn BAEUe BE Hugysses) Jugde =
Aake Ptk RAHIE ANBURY B AYSAAAYSEE 2 Ao
10 kJ&, &t 54 Aol 2 kJ= AREshH, A2 60 ms2 AT
ok ot SxdEE wele) NbE AlgE Fohe] A, HdiEdatd, S
Fog, ToeA eo Fd S E SAMC 2GS A H8H =

<E 11> SNZUEH Aol HB8EH MY
ANEE S M4
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/d)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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DSCE Alg¢t B84 7EE24S Y3 &5 z2 o ug} HIA7|HA &%
o} Azt A ZAH A5 VFEAY dEFS Aol(difference in heat flow)E

2R BrHad 18] A¥ExALS <X 13>3 2u, 238y AdS F3% 23S

7tEHES S25k =171 Pan EtQ| ANEEY
(30 ~ 600) °C 10 °C/min 27 JHErS pan (1 ~2) mg

T., = Extrapolated onset temperature
T, = Onset Temperature T
p = Peak temperature
Temperature T g: Eeat ct>f re’:ctic;tn . L/ F
g Exothermic
© 29 Area Q
3
I
1'["_"; g’i;T’VRT . Endc%hgi;mic
eatton ° i — T
w104 ™ Toi Ty
Tims Peak integral -> AH
Temerature / Time
a) DSC E& ¥zl b) DSC &RZE OfAl
[128 18] DSC S&™ | & E/E oA
<E 14> DSC AEH&AT
& To(2EIHA 2 &) Te(AMEEHA 2 E)
PAC-1 333 474
PAC-2 394 513
GAC-1 414 513
GAC-2 273 404
To= 7154 (baseline)& ol€st= =, &6 R Tl T2 whso] AlztE= #xe 7Y
NEEE, Tax 7ISA% TE/592 2829 HAE 94h(extrapolation)dte] Rh=
AR 2EE oudin. 24" 4 AlRdl I d24 A, A7) wEA =
ol M-8 Abspubgoll o7k Eh o] AlZE T, GAC-2(0AHA 47 ) TEIA
S27F 2713 T2 7P St "@as w7, @abvks, Ada sholA EA el o)A



g 2210 -2 dY "ot
AbslE = A 400 Colstoll A AFAe] 38& 2 (chemisorption) &2 B2 -2F4
o 3 K ALl A= X
[e] y o I il
® 9 3}3E (carbon-oxygen surface compound)®] FA ¥ 400 Col oA = ®H
559 Ral7t Aoty Bl shashsh SAsAT,
C+ Ozﬂ’C(O) Formation of surface compound
C + O, 2%c. CO + CQ, gasification
C(O) 2400t | —==—CO + CQ, Decomposition of surface compound
(38 19] &AEte| M35t iy [14]
"1 PAC-1 DSC curve
351
30
251
201
15
Onset 473.82 °C
104 Left Limit ~ 332.61 °C
. Right Limit 526.95 °C
(0 —
.5—'I""I""|""|'"'|""l""IV"'I""I""l""IVI"I
50 100 150 200 250 300 350 400 450 500 550 °C
[23 20] PAC-12| DSC Z=
Wi PAC-2 DSC curve
201
15-
101
] Onset 513.21 °C
5] Left Limit ~ 394.36 °C
; Right Limit  549.88 °C
0]
50 100 150 200 250 300 350 400 450 500 550  °C
[O3 21] PAC-29| DSC Z=}
v, Za 2 am 81
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151

10]

1 Onset 513.44 °C

51 Left Limit ~ 414.26 °C

] Right Limit  555.55 °C

O G

50 100 150 200 250 300 350 400 450 500 550  °C

[38 22] GAC-19/ DSC Zxt

mw] GAC-2 DSC curve
40
30
201
] Onset 404.11 °C
10 Left Limit  272.87 °C
] Right Limit 447.61 °C
50 100 150 200 250 300 350 400 450 500 550 °C

[28 23] GAC-29| DSC Zxt

A ety g kgL 22 = (SIT, Spontaneous Ignition Temperature), Ak

2% (PIO, Point of Initial Oxidation) F+ 7FA 34 7|&S AR&ste] H7bsE &
H Suzin 5(1999)2 dE8AS B3 49 IS5 FAolA S HegAHe &=
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<E 15> TGA A[&=H

o s2a £2917] Pan Efgl NEZ
(30 ~ 1,100) °C 10 °C/min 37| ik pan (6 ~ 8 mg
<E 16> TGA AlgZ 2

2475
1EH| (82 A 25HA| (CO; W)
AlE2H
2CHe [C] | HIULS (%] | LW [ | HILLAS (%]

PAC-1 32 ~ 70 -5 412 ~ 676 -93
PAC-2 34 ~ 83 -2 458 ~ 721 -93
GAC-1 32 ~ 95 -10 483 ~ 801 -83
GAC-2 32 ~ 80 -8 318 ~ 698 -88

TGA A& T3] 279 ad=ZEs d& F Jed EaFHSH(TGA, Thermal
Gravimetric Analysis) ZL#|Zo| A 71do] & Ftoly 725 AASF= 3FshukS
ol soll oa] FTHFWUSIE LS microbalance(A &)l ol ALHHom FAIE
ZAHY, ot 1T AFEEA(SDTA, Single Differential Thermal Analysis)
g ze vhde] mE dFEHsE YEhle deuAs AR gy Wt 49

o
o
A AR VA E ERAY §Y TEAY el A

2
o}ﬂl . o] % 3] (ash)o ﬁ%%i Jo} glom PAC-1& 2%, PAC-2& 5 %,
GAC-1& 7%, GAC-2= 4 %o]t}. 2 S| &2 800 CollA mulE S
AEtEE WEAIA SAEA HH, ﬂ—“fsfi T2 Ag7tet dFvEeE 7Y 1
G AFE Akl AHEEHE VEdE wet g2 o



e 2T Sixf-EY Y "It
%QKLPAC']-
80| Step -4.7986 %
| -0.3263 mg R 0
6ol Leftlimit 31.99°C Step a2 % TGA curve
Right Limit  70.88 °C . : 9
Residue 15.7568 %
40- 1.0714 mg
] LeftLimit ~ 412.40 °C
20- Right Limit  675.90 °C
07 T T L T T T T T T T T T T T T T T T L T T T T T T
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 °C
Wg/\_l,
10-
: SDTA curve
o
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 °C
[O8 24] PAC-1 TGA Z3}
i . TGA curve
1 Step -1.5072 %
801 -99.9476e-03 mg Step -93.4377 %
oo, Leftlimit 33.63°C -6.1960 mg
Right Limit  83.14 °C Left Limit  457.90 °C
401 Right Limit  720.66 °C
21 PAC-2
ol | | | | | | | | | | | | | | |
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 °C
g™-11
154
101
5
] SDTA curve
0]
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750  °C
[38 25] PAC-22| TGA Z I}
V. 2ot 9 o 35



et 2219 Bxf-Ze M EIt
%l . . TGA curve
807 Step -10.1871 %
] -0.7097 mg Step -83.0808 %
07 LeftLimit 3223°C -5.7883 mg
40- Right Limit 94.83 °C Residue 5.5269 %
] 0.3851 mg
201 LeftLimit ~ 483.21 °C
| GAC-1 Right Limit  800.68 °C
0_
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 °C
97-11
5
o
/— SDTA curve
5750 100 150 200 250 300 350 400 450 500 550 600 650 700 750 °C
[28 26] GAC-12| TGA Z=}
%l . TGA curve
80- )
| Step 7.9113 % Step -87.7154 %
0 o Limi '30'5;9me9 -5.7586 mg
| teftLimit —31.59° Residue  3.8615%
40, R|ght L|m|t 79.47 C 0.2535 mg
2] LeftLimit  318.31 °C
] Right Limit  697.97 °C
1 GAC-2 ghtLimi
0,
. Sb 160 150 260 2‘50 360 3‘50 460 450 560 550 660 650 760 750 °C
g7-1-
10-
5-
0-
_55/ SDTA curve
7 Sb 160 150 260 250 360 350 460 450 560 550 660 650 760 750 °C
[a8 27] GAC-29| TGA &1}
36 orHmAZE MYNEAETY
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CABOT 2

oH

oMol ZEFT WA A VA" R “D-2-2012 ¢ S FHAAM]
Ao A3 7EAH” 55 F2d As AFIG

SAFETY DATA SHEET

NORIT ACTIVATED CARBON

2.3. Other Hazards

This substance is classified as hazardous as a combustible dust by the United States 2012 OSHA Hazard Communication
Standard (29 CFR 1910.1200) and the Canadian Hazardous Products Regulation (HPR) 2015. The signal word, hazard
statement and precautionary statements in the United States and Canada are: WARNING May form combustible dust
concentrations in air. Keep away from all ignition sources including heat, sparks and flame. Prevent dust accumulations to
minimize explosion hazard.

Activated carbon (especially when wet) can deplete oxygen from air in enclosed spaces, and dangerously low levels of
oxygen may result. Prior to entering a confined space that contains or previously contained activated carbon, the space

should be evaluated for oxygen and carbon monoxide concentrations, and any other hazards, by a qualified person.

Workers should also take appropriate precautions when dealing with spent (used) activated carbons which may exhibit
hazardous properties associated with the adsorbed materials.

Avoid dust formation. Powdered material may form an explosible dust-air mixture. If transferring product under pressure,
avoid generation of dust if an ignition source is present.

Activated carbons have high surface area which may cause self-heating during oxidation. See Section 5.

Explosion Limits in Air - Upper (g/m?): No information available

Explosion Limits in Air - Lower (g/m?): 50 g/m? EN 14034-3

Autoignition Temperature: No information available

Minimum Ignition Temperature: 630-640 °C BS EN 50281-2:1999 or IEC 61241-2-1
No information available

Minimum Ignition Energy: >11 BS EN 13821 or IEC 61241-2-3

Ignition Energy: No information available

Maximum Absolute Explosion Pressure: 9.3 bhar EN 14034-2

Maximum Rate of Pressure Rise: 539 bar/sec EN 14034

Burn Velocity: No information available

Kst Value: 149 EN 14034-2

bar.meter/second
Dust Explosion Classification: ST1

[28 33] Cabot Corporation(o[=)2| &MEI MSDS







W 7o Nk ~
L.O —_ —_— 7_l ‘q HT._ ~ o
= ENE g FECoEES o ] W W
B 5~ T 2 AR N &
W o s 0 %w% KT oo TR R 3
Oﬁ QO . n_AIO S n_Av_l ﬂ o — R jo Lt \\m M.M VI m_.n_wo _ZTI |
w o ,ml M oo — % =~ J;Tw IJ_/H nH B OA XN | o A n T&e
N X _ e X o NI 2 Al ¢ g
" RNS=U )i O -~ © o pE N O Y o| oK
ﬂmmm i 0 S CS - TS g NE )
o %0 gr G TR s OB E S Q9 m poa i
TR w0 = No X SRR g
~ N g o L R W oz & oA T W SIS BN
of B e 4 m @ o ¢ o T oM o oo
{F NS < & <0 N W= "
& T S b~ O m B K T o &
' ~— 0 = = .o e oo o — Aqr ey XY~
o 0 m oz XA @ﬁa NS K o X0 o o * 5 o Alo R oD
LER o iaeM wT ok e W ow T2 F o578
= % ZH < o = ol L= ”1 ~ S ™ q A wr - = —
o s = | N ) o my! ay =T g
o= < oW m N i} @) ~ -~ 0 R B o o O - N
TE %o M Reox TxamEol oA 7o N
he w o R N 8 SR T
EoWOR = N ® o} X < ©° © | F oon
— To = - = = B < T ¢ ~ = H
o] ~ N ~ H_T._ 0 Q ~ — o ‘Ig_mw‘_ [e) ;Iv,_yl — Ny Tl ..:1_
e T T B EFa g w2
AN HOR Jo % B R 3w N e © N =T Fo
- 9 g —_- =N ~] o & = I ny v ® = 7o
= T o D g B L%Pxomxi%m/m 5 2o B L
—_ <=\ Ut < o j ~ — B
- - B T) S o _ B o B e S Ny T
Wom oM E R ST YR LT B E
o = o M ol B olo ~ i mK G % of - o mﬁ_ o mr WA mmzﬂ
— —_ — 0
P g a g xm_ o o ol M o= N T4 24 N NS
T T ome W g G AR ol ,MaLmoaLmA B oA ody BT
poodm  ow DI 29 ~% B4l ES T
oo ofaz oED @&1%%%% wﬁmfﬂﬂ
P X Gl o g N _ S
NI aﬂ% [ mm),wewa Mﬁimwﬁ o~ ﬁMETH
7AO ME ‘a ﬂA| - m: ° ~ ‘mWL ﬂArO H_T._ ._W G - ‘\m _'OT O_L ‘Nﬂ L_,uA_i A
< ol — X i NE T o o o o X B o w7 W
~ o) o < i ol - — — A
- coRT KB _E oow e Oy Q o 59
»A‘.* o) Lo — H_T._ < W_.E = %O t - »A,.* juy OW o QO & . -
<



i

ik

5]

lom Stlo

=
T

85 bar 9]

o
47

1
) -

—

0
"I

N

—_
file)

on
i
i
ol
=

o)
o



10

11.

12.

13.

14.
15.

St AbAQbd B g, e SN b A ek 7]&x %, KOSHA

D
=
o
o)
)
to
bo
S
e
[\

K
=
)
AL
35
[t
2]
o,
!
o
e
1E oo
et
(S
_Nn_‘,
AL
N
i
A
Qn
offl
ofk
[\
(@)
(@]
0

2Hd; 2003;36(2):99-105 p.

Chaemsanit, S., Matan, N. Activated Carbon for Food Packaging Application:
Review. Walailak Journal of Science and Technology. 2017;15(4):255-271 p.
Dasgupta, K. Sathiyamoorthy, D. Disordered carbon - its preparation,
structure, and characterisation. Materials Science and Technology. 2003;
19(8):995-1002 p.

Biscoe J., Warren B. E., An x ray study of carbon black. Journal of Applied
Physics. 1942;13:364 p.

. Garche ]J., Dyer C., Moseley P. Encyclopedia of Electrochemical Powder

Sources. Elsevier B.V. 2009;634-648 p.

Castro-Gutierrez  J.  Energy Storage in  Supercapacitors:Focus on
Tannin-Derived Carbon Electrodes. Frontiers in Materials. 2020;7:1-25 p.
Junfeng Wang, Xiangbao Meng. Suppression of Aluminum Dust Explosion by
Ca(H2PO4)o/RM Composite Powder with Core - Shell Structure: Effect and
Mechanism. processes. 2019;7.761.

OSHA Hazard information bulletins : fire hazard from carbon adsorption
deodorizing system

Roop Chand Bansal. Activated carbon adsorption. CRC Press;2015.

Suzin Y., Buettner L.C. Characterizing the ignition process of activated

carbon. Carbon. 1999;37:335-346 p.



8l

il
a3
70
0
oF
ol
oF

g1

B

Lo

~ 2021. 11. 30.

2021. 10. 02.

g s e ol [




o QI B}

HH-5

-864

#

__I.L

Bl
|

.I

&

.I

<
od
foll
<d

b

t

2021-

Ho

I

-t

KO
ol

~

N

K4

od
ol

—

<d

od

10

ke
ofl

20224 3E

F0
vl

K
4

K-

042) 869-0334

2} :

H

042) 863-9003

A X :

http://oshri.kosha.or.kr

Hompage :




