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Abstract

The purpose of this research was to invent an air filter that would remove contaminated Benzene from the air using 5
different agricultural wastes: peanut shells, husk, cob, bagasse and chaff. The completed filter was installed in an
exhaust fan. The absorbing ability of the fiter was monitored using the ATR-IR technique. It was found that the
absorbing ability of the filter, arranged in order from the greatest to the least was peanut shells (25%), husk (20%),
cob (11%), bagasse (5.24%) and chaff (4.38%). Moreover, the best design for installing the fiter was a five-blade
blower with a diameter of 20 cm. The filter made from peanut shells and the other developed equipment was set up
at 3 different areas including a gas station, motorcycle repair shop and garage in Amphur Meaung, Mahasarakham.
It was found that the motorcycle repair shops showed the highest contaminated benzene (1.78 ug/m?) in the air.

Therefore this research indicated that Agriculture Wastes can be utilized for removing benzene in the air.

Keywords: Benzene, Filter, Adsorption, Agricultural waste

919138 AnInmansuazinalulad ymIneanagumssan sunaidas Ssniauniarsnu 44000
é]’]ﬁﬂ?ﬂrﬂm:?ﬁ?ﬂiﬁlﬁ’lﬁﬂ{1/1177?7’)5/75&/!1’)@7ZHZNE757°ZT&I\7W5?§@”I% dunaifiay J9ninvauuny 40000

Lecturer, Faculty of Science and Technology, Rajabhat Mahasarakham University, Amphur Meaung, Mahasarakham 44000.
Lecturer, Faculty of Engineering, Rajamangala University of Technology Isan, Amphur Meaung, Khonkaen, 40000.

Corresponding author ; Vitsanusat Atyotha, HYPERLINK “mailto:v_atyotha@hotmail.com” v_atyotha@hotmail.com



Vol 35. No 4, July-August 2016

o
YN
Hamsnasaulwaaaaduilymfvoersniigldn
NN Tadnazndunaie lwanmiea Tudn wazluin 9ay
mmmdqNamz'ﬂu@iaqmmwmadﬂsm’muﬁmﬁﬁaQ'Iu
USin e lagianizatnddauanunisannaduiiasnn
AMNENTDUNITNT=MB9 (Volatile Organic Compounds:
VOCs) 813 VOCs laglanziuudn iasannlusssuna
a | 6 a a =3 o v a a
Wwindwduasdsznavvaianstlasauy 39vinlduudnd
z 901 L a v a v 1 Qol L a
Tomatwitonluwsinduiuugwla magmﬂumuumwnu
fwududwleusgioanii 1 83 5 wWefidud lanliunay’
LRZANNNANITITUNNTATIDAIRITUAN S LUBTU I‘ﬂg’éu
a a e vy o & ' &
wazlodn lwlalFuanynoudnlminas NalunguInaud
wnuaslng? nudndanuduTura L uugn I‘ng'ﬁu e
a d' & A A e 1
lerdin azman@lmmﬂumm fa Jdvinny 12.11 &1
U 1 =1 &) U ] ld' a a
Tugwaan Fadnlyldagrsnnfiaswuiunduainlolde
YBILATDIUUA FORUINITUNTU I1UBONTDINTINULIUG
LLa:QSﬁamnyu@T uaﬂmﬂﬁluqﬁ%mmaaLLazﬁ_qlW’iﬁuﬂ'iaa
Jyseuiundulidnenu Aaddnads 68 £ 11 lulansy
danFupeIunIniwIn’ uazdiliisnunan1siduain
amﬁ'u%’m;wmstﬁ %aautﬁaws:nﬁ’wgﬂma Lﬁi”ﬁ”\hﬁ;mmtﬁ
Hdpinwal dasnanund ninduwnilluamzdide szuh
ﬂ/ dl Qs QI A a 1 = 1 v a
ﬂumﬂm@w”lmumugﬂsmumsnauma agn9kas 3 Tila
v 1 a a = a a
laun ssuudn a1y 1,3-0ladn uazsInad londn
walsandnlalasansuen (PAH) Warinmsasiataany
AAUNAURIALDULD WL FTAUNTUANANVDIALDLD LAY
8-OHdG IuLﬁﬂLﬁa@m’n“uadﬂmmﬁvlﬁ%fmi'ugﬂmﬂms
Ujtdnuluiagenitaunuluniinnuibiicmagd
U520 2 110 %aNINRANVENNIID MANTTONLTNAINN
a a a & dl s = > [
wﬂﬂﬂ@ma:mLauLmJauﬂumuﬂ"lmumu'gﬂmmma@m
WRZTINUBNINANVRUNGV0I0LE 1L TANUFNRUTIL
S2AUMI U TURD® 817 1,3-Tam ladn uazanIniaLas
mﬂﬂi'ugﬂ“ﬁaﬁﬂ%mmgaqmaomu%uﬁm:myﬁaag’lu
amauSmnvinewlaslinalimaaduasadaslaiiin
1 EIBIUAIWEIN WRTUTENIAIN K NITUMTRILIARDY
WAIT@ aufl 30 (W.4. 2550) 1389 MAUANIATFIU
PaIr T UwInInuIIEIne Tuian 24 T luatis daslan
A o & 6 v & =2
lavin 7.6 lulasnSudegnunadiuas® dsiwsismann
wulunGwlam i lngawadaunsluiaswanitinu easzdou
Jarnnuauad NIOSH (National Institute for Occupational
Safety and Health) Muualdwinaudusinduluaand

Filtration of Contaminated Benzene in Air Using Agricultural Waste 377

vsmsiniu Sszduiunduwlalaitin 0.1 ppm mslaSufe
wwudeSuiunaiasunaninslésuRuinnududu
61 9 unawn A laSuRsfianududu 1,500 ppm lu
1l PuarnliszuudszamAadnd Aenududu
7,500 ppm 1w 1 2 luse3enia 20,000 ppm (el 2-3
wifl andusnailfifodiald mmqmslﬁﬂ%ﬁm‘%"ah
finnnnsganalaszmevauuiu wonaNITI N
ANSANY WU Qﬁvlﬁ%fué'uﬁmuu%uﬁumiﬁum"m
ﬁ@ﬂﬂalumsﬁuqﬂsmgﬁu Tuwaefienuaansavasms
TaNUTUANUAAUNGVBIEN IWUTNTINAARS f‘ﬁuflummq
AnalwiAauzle nnMonudayalull w.a.2554-2557
PAIFBNIBRDGTIRTANAIEIANN WuT8Lnatlesd
ANTVENETITIAUEINY LNEATNTTY LATAARINITINDLNY
e AlduaRemeemeadingsunmniwayllds
é’dﬁyfuﬂmz;ﬁ%'ﬂ Fedaanitiasnuduanoaniuuduly
21MA MNNANUITEAN TN TR AR wilawuuTy
T,ﬂﬂminiad%amwﬁ’saléf'mmdnsaaLﬂwi'aqmummm
Aowdandidsuazunaunuin Ussansanwlunsinda
wuduveaaeniiaas Aa 100% sruunay Ié 61.38%
Aanududu 50 AREy dasimslrasasenmadhszuy
Wi 0.42 8a3/win® é’aﬁummmz;ﬁ%’aﬁaﬁamﬁaq
aUnyod LLa:ﬁ’mmdﬁlﬂumsﬁnﬁuLuu%uﬁﬁswmgﬂ
a9 waemlaluitashin Lﬁalﬁﬂsz“mmiuﬁaaﬁuﬁwﬁ
uazinlaledne mminﬁnam’ﬂmwg‘fﬁvlﬁﬁwuﬂuqﬂmtﬁ
Adlasiuduanediinnnmawionvosannunduls
o mMeadrsuRasiuvosdasle
Jaa aunInluazisn1iive
Tnawddouit Idadiunuse 3 dunon aait
1. Twnandaldandansasssundn
LAIHUAINANNNLABTRQLNBAINTTY lag
mivaniadaliiivwe 4w oy 5 7ia laun Waaniaa
udas wnau wIawdant 1 Wedd Fetalne
gs:uunsaaﬁaamwuﬁu Fafidowlanasoy it Ao
1. mmzmmuu%uu’%qw§ 99 % UFWH 5 AT 2. LWAEY
ABAANNTY VA 5 30T 3. ABANNTBITINW ¥ian
riafifumaidurugudnais 2 i myluuii@ﬁm
GINANNTDY (LAMIFANIININEAT) §9 50 LTuALNaT
FormasdiUinaTuesdananinsestszanm 1 3as dewndle
aaanil 4. 148953 lwaenea 0.5 §as/wmfl 69 (Figure 1)



378 Patapong Panpiboon et al. J Sci Technol MSU

Filter from

| BA4 e B EY

Agricultural waste

Filter in

ATR

i
e
5
]
B
- 1

and sources of A o a4 A
LUBILATIENAINTBITUAAN ) NQATURITLUUDY
moisture (water)

wldnaassnIdragng saSsuisuiunIwaag

. . . IUBEHINAI3 I A 1650 — 1450 cm™ (WerTusan3y
Figure 1 Filter prepared from agricultural waste for @ 9

. . . . VaILUWTW)' @3 (Figure 3
adsorption efficiency investigation ) (Figure 3)

v
2. Fueawmiaswadnsainsniasasundn
aivgdnsnianivannunduluainma lag

]
]
)
)
' B 1
doaduguniniimldie dnegn eldifaniaauga . ! 1035.02
1
]
)

9 o h 1

2 mawn 3 uuy gunynifildnsssaaiuudu A = uuufl 1 Y . 17833

o o ¥ T 5 IS =5 I

WaauuuLNaunluWe LEuHNuguINa19 20 om, B = uuu ; Vv

a o @ o v & “ '

n2 wwgmmunawﬂuwm LEUNIUGUENAI 20 cm Uz cac T 1650 - 1450

= s <3 s ¥ [l 6

= wwufl 3 Wasuuuunaudalunae §uruguina1g 15 ;

cm ¢4 (Figure 4) N
o 670.22
-.:ltﬁ{}ﬁﬂ 000 2000 1500 1000 [ 14

Figure 3 ATR-IR spectra of standard benzene

TauazaN1ITnAIWI A YT NI MR TL U NTUN
dnsasniiadng g Ngadulild minaums

P (1)
¢.=C, A,

B

e A, - AQANAULEIVBIFNTEBLN

Figure 4 Benzene fiter Ay = dnganduusswasmannasgu

C. = denudutusaiaisaiating

m’aefqﬂvlmwnswuumaommﬂma.,Laﬂ@ i C. _ fenadiTusmINa T
a & v .
lAeneAawaiad Fourier Transform Infrared Spec-
trometer (ATR-IR) .Eu Spectrum 400 Perkin Elmer 813130 uaslia Absorbance A= logL =log P,
wmuSinouuduiigndinsasgadu’ly s P,

[, = Mazae [ = ssazansdiadiein
\wWaanm@as (dansasfifidszaninmlunisgaduiinga)
laluaunsnldndumauuduns 3 uuy vhnsnasey lag



Vol 35. No 4, July-August 2016

donduszuvla arugu amafi awau anudan
USinmdansad (asiagminianeeas) tSanuansuudu
¥10337% 99 % lFamlumInaass 30 Ju ushldnsas
ﬁiﬁuﬁw;ﬁumumﬁLﬂi']:ﬁmﬂ%mmmimu%u
arunaka Attenuated Total Reflectance (ATR)

3. %%mauﬁﬂ&y'aqﬂnmfmaaLnuﬁuiuﬁuﬁﬁ‘a%’ﬂ
\Aaniuft fiazyinmsfad lasguindnmmus

Wt imaaddes wiamswionsasamundn
atilutszdwial ?ﬁammm:;ﬁ%’a'%avlﬁﬁmaﬂmﬁaﬂ

%

o o

@ (Figure 4)

FONUNGAA

Figure 4B Motorcycle repair shops

Benzene filter

Figure 4C Garage

Benzene filter

Figure 4 Area of benzene filter install

Filtration of Contaminated Benzene in Air Using Agricultural Waste

379

]
Aa o &

A & & a X

AaasglnininTaauudy TuiNunide 1Juszes
1281 30 A% waAUAINIed (1WRantafas) e
FATTAMY T U LU D UNAINTOITNNNTOANILLL UT U

1aluanme sramaia ATR

NAN13398
1. HANIAALABNAINTDIRIILUNBTUINNLEAY
Taansasnssaluiasd fiidns
ﬂ’%mmmaamsmw‘%uﬁgnﬁanmomni’aq
insasnssngaduly lavhluiisuAusnaTuuaze
ANUTUTUDBITIUUTUNIAIFIH 99 % fisuas 0.1
fafdas Mwrmanauns 1 duadsuaasly (Table 1)

Table 1 Adsorption efficiency of benzene filter from

different adsorbents

filter frequency Benzene in | efficiency of
(cm™ filter (ml) absorption

(%)

bagasse 1603.08 0.00438 4.38

cob 1630.66 0.011 11

chaff 1628.37 0.00524 5.24

husk 1633.85 0.02 20

peanut shells 1634.76 0.025 25
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Table 2 Adsorption of benzene from different type of

equipment
Type of frequency Benzene in | efficiency of
instrument (cm™ filter (ml) absorption
(%)
Type 1 1610.67 0.005 5
Type 2 1630.66 0.024 24.07
Type 3 1635.95 0.0053 53
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Table 3 Contaminated Benzene in Air

Research areas Benzene in Benzene in air
filter (ml) (ug/m®)
Gas Station 9.59 x 10 0.16
Motorcycle Maintenance Shop 2.14 x 10* 1.78
Car Maintenance Shop 4.27 x 10* 0.71
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