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Abstract

Under the irradiation of radiofrequency wave, the dipole materials vibrate as microwave phase changes. This causes
friction between adjacent molecules and enables an unique characteristics of interior heating of the materials. Using this
principle, when harmful material pass through anthracite- bed which play a role as a absorber of radiofrequency wave,
the material can be easily decomposed by the microwave energy. To remove benzene vapour and other solvents in the
process of industry, we examined decomposition of benzene in this manner. It was found that benzene was decomposed
to the methane, ethane, propane and butane, etc. during passing through the carbon-bed under the microwave impinge-
ment and distribution of methane in the products reached about 85 vol.%. The decomposition rate of benzene was high
within 5 minutes from start of reaction. For a lower concentration of benzene gas, general cases in the field of industry,
almost complete decomposition of benzene is believed possible and this method is surely expected to be useful for the

prevention of air pollution and improvement of ambient condition.

Keywords :Radiofrequency wave, Benzene, Decomposition, Anthracite, Air pollution.

1. M =

A A AR AL Sl Al Aol mhEt Q1A T8
= =E, e 8 dllo] He At gerng A
oM e Az HFol AT AE st o, §-2 v
ShlM e =27|EE A4t iAlstke 5 2L Aol A3
Al gkE 3 ATH).

2 ATelM e A el wet £, vhAL 5
5 AEE o83t Ha AR WA S ek dEe
st gaFol AAuE mYdshd daiehy uke-s d
071717} A9AH, 53] thd=dol 549 A EA A
el 3 2 A E Sr) dxpute] SRt Se8 webr)
Al Fafo] Agto] AA L, T2 diste] AAdE FE T
A2, 3]. o2 A2 & oG] DY, TAMZY, ©AaF0)
7], WAl Freo] Wl od AdEE ko] faf=dd Wl
A By f-83k P EHR AT F e e
slsisitt. 53] f715kghEe] HAgoln datuE o8

Elj M, TREAIZE T 5 87)A ARt HALE
I o] &gk gtshi-go] Wigh A= FAAAN 7L
AAZANA o]FoIA AL FB IHIIIA] AF SEEHIL
oz ul$ 7 = A7Eoke) rH4~6).

S, AR} s} AR AN AREE o] AR A
ZlodslE S8 by o oF 80%E YHA|T low, A
HollA = w717 AR ek &, 2 Ald e dAie §45
A, x4 58 IHE

o ok 6

= o
71ofdhs AEEES oF

A AR E AA, A7) Faso] w A5
AR Bk B Wy s e, Axte) 1
Wsle] mhE B Aol A st ol we A7)

o) ATASLE Wb e 719% S Ago s 4

& o, F aARE FoAY S50 243 osiel

1gshe] Abelo] & ezl BAHTA FalErh10~14).

ok o oft £

N

=

ARG E Fig. ©IA Be vie) Zo] jdEde Bafd
F e A9 e B IASS BE
AR Wil ARTE ZARE 4= s A2HoR FHo 9t
AR 2 7= AAas YA7)E rlay|EE, WAk
< F53le] vlav|EES ePEATE ololagolEH, AR}
7], duiAb A8 S 28 ZUE, by ] 2
o] mE JHFALE 7Pk R7IE A= o U
=17)% W300X L400X H280 mne] th. == 2450 MHz,
# HUEH 12000 9)Fo A AgzAd ol &9 %=
T JAEE FHo Jut w7 A= A4 16 ek E

51cne|d, Ad-e it B2} geht-e-2 doy|x] ¢k
AXAE 27| 2R E ddAlo] glojof dittes HE
Hsle] HYaE AHE-sIAT)

hS7] Yol Axba) 4 2ol
AT 5 9= BA AZEEN FAES 2AAAEY,

BTN T e <
o =

R

=
2
p

rﬂi
oo
=2
X
rE
oo
3,



144 D.-S. Kim et al. / Carbon Science Vol. 1, No. 3 & 4 (2001) 143-147

1200
1000 |
I 3 800 |
& @ o7
14 A
[ | ) g 600
[_1
'8 400
. m
{
! 200
| @
0 ; :1 (; {; 1.0 12 14
@ N- gas & Regulator © Flow meter (@ Benzene Time (min)
© Heating mentle ® Thermometer (@ Power controller () Volt meter F|g 2. Temperature Variation Of anthracite bed by microwave
@ Ampere meter (3 Transmitter &) Microwave generator (1) Reactor heating.
@ Sample point ) Septum
Fig. 1. Schematic diagram of decomposition system. 22 A gy
WS Pk 750} gl BaNeR A3 A
o ©aFe) ol 20em, FuE 40.20M, A 30gel A Axvl A% AlGie) APS sk AXE 241G
. A &9 sl dofufie, ol Wrbste 244717
WAL Z7) oz Tpaf Ao oskel 500ceming 28 Apu} FAle] Aol WslE T FLnst ASso R A
B Are A8a eI AE BAE BN A A% §res) Wab) 7| Moz Ut 5, 4312
3 2 FAekaith ARg-ste] Wl e] %E’—ﬂ‘% AR ete A Z7)ds &9

ARshe | @ B RUHS W 7 vy B w9 A4 ghol 50% 4w el LELA erou), Alzke] X
F4, B R AR o) ety 2148 Ralsy] o me A 2 292 et

AeiM e AApaE Fste] EAbl $4E & 5 e 29 AL FEY Ayl AdS AAgste] EEA £
717} wolofgitt. o] 3t B9171E WA 717] Sl v & AAsT "aFe] A7) 9A AFE 5 Hddel F
7dolm At JF7t golsfar, 3 Balld et 44 A& A TS SUANA b YA 402 HA 3]
gk slehites doA AR v ok 5EE T AAAS A T vbe SRk 100 YAl 2R £
T e A FEAE ARSstofof it AAter Fae2 dste] Z15A Nz, ol WiAlo] ¥FHE 2 FHIE

AApatel] o]t & 3}e} uhgof ﬂt}ﬂ e 72, o4 8~22 vol. %]t}
A olg EedE LHF BAE ZreU7,9]. T
Table 2] A3 ZAF Folx RoiFE uhe} 7ho] 3)k-gleko)

W T Ao] BAelth. ol BUFo] Wol AmeM o) 3 AHAL Y N

rH

i}

mlm rl

89le) & £ 9lon} WAkE Fodhe 54% o8-8 4

@7hns} Z)so] 88 7 ZOItH10]. Fig. 2= A9 W 31 AHHs B WA ) 9E a5

ol upg whage] 2% WSkE WA 2ARA ] wEt vEr ARt 2y H %% 1000W~1200W] %912 $s}hA]7)
WAL, Az VHERFE oF 47 Q=] ol=2W 9] b WA WAuE ZARsle] wiAle] dslet nhgom Rafso] ¢
2l w5 Whg-o] olTOJ A g otk 2o 248 = oAE AYES] RES WA 2ARIZ) vet vebln A
Aol = 850We] 3¢ ©AFe] &7} 400C veR & Apuh 2ARARES] Aol mhe vlslE wiAle] wlgo] Srts)
Ak F4sel Dl%@# AAEE o] &7 dEs) EHoR AF = AR Ueiged, 27 FellEs aE fA A 23t
go] ofHrh. mEba Mg 1000W~1200V £ dte] A4 = A @aFolA whe] f-A[10100 whE A F4Eol
kATt GopAl=s 8913 WA A 7E A st = Z1Rlshe o=

Table 1. Compositions and Physical Properties of Korean Anthracite

Materials Composition (%) Physical properties

FC VM S As PV (crig) SA (nt/g) AD (g/cn?)  TD* (g/ent)
Raw coal (Korean anthracite) 70.8 7.1 0.7 21.4 0.1 0.5 14 2.1
*FC : Fixed carbon AD : Apparent density PV : Pore volume S : Sulfur

As : Ash VM : Volatile mater TD : true density SA : Surface area
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Fig. 3. Variation of methane concentration at different power.
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Fig. 4. Variation of propane concentration at different power.
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Fig. 5. Variation of butane concentration at different power.
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Fig. 6. Variation of benzene concentration at different power.
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Fig. 7. Methane concentration over the bed size at 1000W.
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Fig. 8. Methane concentration over the bed size at 1150W.
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Fig. 9. Methane concentration at the different benzene gas

concentration.
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