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Special Project Title Adsorption of BTEX in Synthetic Wastewater by Ground Rubber
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Department Chemistry
Program Environmental Resource Chemistry
Academic Year 2005

Special Project Advisor Dr. Suwannee Junyapoon

Abstract

This project-studicd on ‘a removal BTEX. fromsynthétic, wastewaterusing ground rubber
tires (GRT) which is used as an absorbent using batch experiment. Factors affected on the
adsorption efficiency ‘were investigated including groundsrubber size,-pH, contact time, initial
concentration ofsynthetic Wastewater, adsorption isotherm and'kinetic, réspectively. The results
showed that the optimum.conditions for BTEX removal svere : GRTsize of 3040 mesh , pH 7,
contact time of 30 minutes and BTEX concentration‘at 50 mgL'l The*removal of benzene was
93.98% and “almost, all of“toluene, “ethylbenzene and oy w,” p-Xylene /were removed.
The adsorption isotherns)fitted well, with’ Fangmuir. and” Freundlich disetherma. The adsorption

kinetic was second orderrate law.

Keywords : BTEX, synthetic wastewater, ground rubber tires (GRT)
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AAS Atomic Adsorption Spectrometry

amu Atom mass unit

ASTM American Society for Testing and Materials
BIIR Halobutyl rubber

BR Polybutadiene rubber

s.to Life or Health

Health
NR Natural rubber
phr part per hundred of rubber
PI Polyisoprene
PPD p- Phenylene diamine
ppm part per million
psi pound per square inch
SBR Styrene-butadiene rubber
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SPE Solid Phase Extraction

4 Glass transition temperature

US.EPA US. Environmental Protection Agency
um micro metre
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2.1.1.3 Ethylbenzene
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4 1 v oW a’ﬂ =y u:!nsj wn’:c‘? @ a P rcaasj L] = o Y
WosnnounuiuAitiuas i lifid dniuTagaduiumsi i wu assunse due
usammﬂanma mﬂiwammwmﬁﬂwmmmuﬂuuumﬂwmawmﬂuiﬂaaﬁsnmaaﬁwsu
fuidui uazanaziu . yAauga s iinos i tes 18un V1A Tutana

Wasmsazao sndroe g MI9AYY BTEX Aot uiuiudinanninia s vila dludy
PBoAVIAUTUITUE
1) MagaanAnnadu 15,
o o 3 Y o = as
2) annsmihnaun el 1d TaensiiTnumessu (Regeneration)
Yordovean i
1) B9 WWa

2) MIRE WL unsauaaeandadiu uazowaadszansnmlunissisa

2.2 pan)sznouud s aeua
d o ar -3
p193ngud daududagist noundanoiIndaysa1d (Rubber composition)
Usznoud o Faqaosdalann 61385 3010 D ATIEAT 038 T oS s 1 1 duaan
v o 4 ]
Tavz Wudy davsynenusatnssneug (3UR 2.2) ais aunlsonniil
2.2.1 HYOEN (Tread)
pupn 1 o/ e i = J & oa 9 ar
ilnenadifinnmim s ony e (wear resistance) BnAmE o TinagIn s 1450159
] v 3 p' = 4 = 4 .
D819 011104 (heat’ buildip) A1 Hon Mo 190 s 131982910 815 (Styrenc-butadiene rubber,
= I~ o 1
SBR) 8 NB3THAIALNR) 1320131015 (polybutadiene, rubber, BR) 1T uadAlsEnon dauved
W74 (Tread) WilT20101 319% Tadiiwdn
v oy oA iy .
2.2.2 9NMUVNEHTBUNTEAI (Sidewall)
Wugilanuasg Tun i35 1052 466 Flex_reSistance) Tnnudanguga
=y o q) =1 o Qs =
wazinanuseuaaution Hollseirmuibess (BRYNUSNTITUYIN (NR)
2.2.3 WaEHIoTUANIY (Ply)
g g o - < 3/ @ A Y
WududlunTeaduloneduivaivdreeenay sdiduTassadrandni i
1 1 1 a1 9 @ =) 9 gl
anundansailuglielaseoasooud uazBadiusis q vessasnoud 1Adoiu douldhdu
ar 1 9 o o
Todauns 1z wu 1duloTuasu-6 (Nylon-6) uaziduleviedoamoes (Polyester)
d A & ar d
2.2.4 WaNHININIALII5EUA (Belt)
=1 1 1 [ . - 4 Y o = q)
p1Eon T uHuseafy nieduloman iuaie TanzuSedulodunsieiogusinm1d

@ ' 3 = A ¥ q o Y oA oA 3 rlww Y ”
HHIOW U AU AN NOUHAD Lﬁurlil!,iﬂ'ﬂu MY HIMANUADTULUITI LN UH U130

Toafuduas wuuHLD LY



13

2.2.5 TAH30U0UE4 (Beads)
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2.33 1931611 (Carbon black)
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2.3.5 asnszquifisenyealss (Activator)
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2.3.6 @15150ulee (Vulcanizing)
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5. ®150u7 15U Tanzeon lad HuodnisFu (Phenolic resins) 1Hudu
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2.6.1 aNYAUZNMSAFY
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2.6.1.1 MIYAFUMINEMN (Physical adsorption)
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2.6.3.2 ANBMLULINIPNAATY (Nature of adsorption)
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a o 9 = = o 2 e o

szaznallumsduda s Fealnnumiansan 3Rzt Tianumuiso lumsgadul
Uszaniamgeaa velituegiuaszgnaadudie

2.6.3.4 anuifuihu (Mixing speed)

Y U @ o or =4 s y ' o = oy
anuiluhudaidudmsimuadasuirvesmsgady mazminanuilutud daui

Y o @ - o q W @ ' A A Wy ” a ]
a@ll'ﬁﬂﬂﬁﬂﬂﬂcﬁﬂﬂ$ﬂﬂ?1nﬁujuﬁﬂ ‘V'I-IGI‘}’W]'Jﬂﬂﬂﬂr']fﬂulﬂﬁ1il']'§ama@ucﬂlm1 lﬂiuﬂ?ﬂﬂ“ﬁuqﬂ

u A

e SD.

U 3
= =3 @ o @ = as v =< o 9
UGN (Film transport) Sududaimuasasisrlumsgady minanmiluilngaiu agvinl

=

€

=) c; lc:: = o as ar dgl c; Y
Fuldundensovogiu innumnanas il Twanavesdigngaduanouid I luTns

as o = o Y ' w o o =] o
FaaFu 183 (Pore transpor) Aty Snawiluthngs dfmuadasuialumsgaduaziy



22
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Q = = KC% (2.3)
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2.7 auNamanI (Kinetic reaction)
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2.7.1, MsDaU5en0uaUs e (Zero order reaetion)
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Injection mode
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Pressure

Split ratio
Split flow
Total flow

Gas type

Split

250°C

6.68 psi

501:(1

49,8 mlfain-
53.6mL.min -

Helium 99.9%

GC Information :

Oven Temperature Program

Initialtemp's 34 C-held for's minsythen increase
the semperatuce with ramp rate 5 Comin unti’100°C

2

hold for 1 'min

Capillary Column HP5, 025 mm* 30 m* 0.254m.
Pressure 6.69,psi

Nominal Initial flow. 1.0.mE.min”

MS Information : ETlMode

Acquistion Mode Scan

Thermal Aux : 2
Initial temp

Solvent Delay
Resulting EM Voltage
Scan Parameters :
Low Mass (amu)
High Mass (amu)
Threshold

MS Zones :

MS Quad

MS Source

MSD Transfer Eine'Heater
2807C
2.50 min

1600

150°C Maximum 200°C

230-"C Maximum 250°C
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AN N-5 N’ﬁﬂﬁﬁﬂ'ﬂ1ﬂ’)’llﬁﬁllwuﬁ‘i%ﬂ’l’!ﬁ‘ijﬁ&ﬂ'ﬂ‘ﬁﬂ"lwtluﬂTjﬂ'ﬁ}ﬂ BTEX (%) ﬂ‘lJﬂ’NﬂJL“lﬁ'lI“fl’u

A 9 Na1 30 W

ANIUVU (ppm) Uszansnmlumssiia (%)
Benzene Toluene Ethylbenzene | o, m, p-Xylene
50 93.975 100.00 100.00 100.00
100 92.104 100.00 100.00 100.00
200 86.509 100.00 100.00 100.00
Mt n-6 namsiinun o TspesumsaasUIULIR LT o ldmas
AMINIY (ppm) Ce q 1/Ce 1/q
50 2710 0,095 0.369 10.526
100 5.995 0,188 0167 5319
200 21,655 0357 0.046 2.301
maei -7 wenhAaule Inmesumsapdiinamiunstolyma
ATUYU (ppm) Ce q log Ce log q
50 27710 0-095 0433 -1.024
100 5.995 0.188 0.778 0.726
200 21,655 0357 1.336 -0.448




M319% 0-8 mamsAnInNUFTve R RS uT U

AT
1Ian (mﬁ) Benzene Toluene
50 ppm 100 ppm 200 ppm 200 ppm
5 17.222 38.753 76.693 6.252
10 8.551 19.409 45.951 4.360
15 5.131 10.556 33.259 3.049
30 2.710 He905 21.655 2192
40 1:930 5.622 21.019 1.674
60 1.824 5.507 20.197 1.516
M31af 79 HANFANHTATI UM Fved s S UATTI
InC
1281 (mﬁ) Benzene Toluene
50 ppm 100‘ppm 200 ppm 200 ppm
5 2.846 3:657 4.340 1.833
10 2:146 2.966 3828 1.472
15 1.635 22357 3.504 1.016
30 0.997 1791 3.075 0.752
40 0.658 La27 3.045 0.515
60 0.601 1.669 3.006 0.416
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1/C

a7 (U1N) Benzene Toluene
50 ppm 100 ppm 200 ppm 200 ppm

5 0.058 0.026 - 0.013 0.160

10 0.117 0.052 0.022 0.229

15 0.195 0.095 0.030 0.328

0.471

0.597

0.660
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