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Innova-Eth06: An Ethanol Meter for Gasohol

Thitima Bhusn’som"z*, Phoonthawee Saetear"z*, Jirayu Simnurak"z*,_

Duangjai Nacapricha'”, Natchanon Amomthammarong '?, Juwadee Shiowatana’,
Nuanlaor Ratanawimamwong ', Piyada Jittangprasert'” , Nathawut Choengchan "7,
Sasithom Muncharoen 7, Kamonthip Sereenonchai'?, Warawut Tiyapongpattana'”,

Weerawan Waiyawat '7, Patidta Sastranurak'?, Saowapak Teerasong'”,

Thitirat Mantim'? and Veerasak Srisukanimit'

'Flow Innovation-Research for Science and Technology Laboratorieé (FIRST Labs)
2Department of Chemistry, Faculty of Science, Mahidol University, Bangkok 10400 Thailand
’Department of Chemistry, Faculty of Science, Srinakarinwirot University, Thailand ‘
“Institute for Innovation and Development of Leaning Process, Mahidol University,
’ Bangkok, Thailand
Mahidol Wittayanusorn School, Mahidol University, Salaya, Nakom Pathom, Thailand

*Corresponding authors: oicaom@hotmail.com, psaetear@gmail.com, jsitanurak@gmail.com

Abstract

Like in some countries, a mixture of gasoline with ethanol is used in Thailand as
automotive petrol to reduce the amount and cost of imported gasoline. For Thailand,
ethanol is mixed with base-fuel gasoline to contain ethanol at 10 % (v/v). This is known
as ‘gasohol E10°. Gasohol E!0 is available both with octane numbers of 91 and 95.
For gasohol, ethanol also acts as an octane booster and therefore is employed to replace
the traditional compound called ‘methyl-tertiary-butyl-ether’ (MTBE). Supplement of
ethanol into gasoline also reduce cost for imported MTBE, since ethanol can be produced
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locally, from natural resources of the country.

Since gasohol has just been recently launched to Thailand, there are still doubts about the
quality of gasohol as compared to the conventional gasoline 91 or 95. One suspicious is
that ethanol may be lost during the storage of gasohol and that might cause drop in the
gasoline quality, due to lowering in the octane number. Also there are some fcars from
customers that gasohol might be greater than 10 % (v/v) and their engines might not be
supportive to higher level of ethanol than the labeled value.

According to the customer needs in the quality control, we thus developed a prototype of
a mobile meter for measuring ethanol in gasohol. This meter is named ‘gasohol meter’,
model: Innova-Eth06’. Innova-Eth06 is very suitable for on-site analysis both at
production sites and at gas stations. Innova-Eth06 offers automatic sample preparation
with direct introduction of gasohol into the meter. The meter is suitable for mobile
laboratories belong to oil industry and the government sector, which are involving in
monitoring of the quality control of gasohol.
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In-line solid phase extraction/pre-concentration-capillary electrophoresis: comparison between
polymeric-based monolithic and silica-based packed-particle phases

PATCHARIN CHAISUWAN*'? DUANGJAI NACAPRICHA'™, PRAPIN WILAIRAT"2, ZHENGJIN JIANG?,
NORMAN W. SMITH?

'Flow Innovation-Research for Science and Technology Laboratories (FIRST Labs)
*Department of Chemistry, Faculty of Science, Mahidol University, Bangkok 10400, Thailand
'Micro Separations Group, Pharmaceutical Science Research Division, King\'s College, London. SE1 9NH.
United Kingdom

Sohd phase extractions (SPE), based on monolith and packed particle, were investigated for in-line pre-concentration of
capillary electrophoresis (CE). SPE sections of polymeric monolith and silica-based packed-particles were prepared in
situ at the inlet end of separation capillary. Terbutaline (TER). 4-hydroxy-3-methoxy-methamphetamine (HMMA) and
henzyl alcohol (BZYEOF marker were used as model compounds for investigation of SPEs’ performance. CE separation
was carried out using 100 mM tris-buffer in methanol, pH 8.2. Pre-concentration and elution test showed that of two
monolithic SPEs, polymeric based, gave imreproducible results for pure-aqueous medium, but the reproducibility was
mproved by addition of 10%(v/v) organic solvent such as methanol or acetonitrile. However, irreproducible results
(migration time and area) persisted when coupling polymer-based monolithic SPE with the non-aqueous CE. In contrast,
the silica-based in-line SPE exhibited a remarkably reproducible CE system for TER and HMMA with %RSD (n -20) of
<0.3 and <4.5 for migration time and peak area, respectively. Pre-concentration factors for TER and HMMA were
«atisfactorily achieved at 333 and 1,000 respectively. Acknowledgements Scholarship of the TRF RGJ-Ph. D. (for PC via
PW) is gratefully acknowledged. Financial supports of this research from the Center for Innovation in Chemistry:
Postgraduate Education and Research Program in Chemistry (PERCH—CIC) Commission on Higher Education,

Ministry of Education is also appreciated
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A Continuous-Flow for Extraction and Colorimetric Analysis of Ethanol in Gasohol Fuels

JIRAYU SITANURAK '2, THITIMA BHUSRISOM'* PHOONTHAWEE SAETEAR'?, NATCHANON
AMORNTHAMMARONG"2, JUWADEE SHIOWATANA?, SASITHORN MUNCHAROEN!2, PIYADA
JITTANGPRASERT'?, NUANLAOR RATANAWIMARNWONG'"?* . NATHAWUT CHOENGCHAN'*

'Flow Innovation-Research for Science and Technology Laboratories (FIRST Labs)
2Dept, of Chemistry, Facuity of Science, Mahidol University. Bangkok 10400, Thailand
*Dept, of Chemistry, Faculty of Science, Srinakarinwirot University, Bangkok 10400, Thailand
‘Dept, of Chemistry, Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520,
Thailand
*Institute for Innovation and Development of Leaning Process, Mahidol University, Bangkok 10400. Thailand.
6Mahidol Wittayanusorn School, Mahidol University, Nakom Pathom, Thailand

This work presents a continuous-flow system for quantitative analysis of ethanol in gasohol. The flow system
provided the following multifunctions, i.e., (i) extraction of ethanol from gasohol, (ii) mixing the extracted ethanol
with reagent, (iii) separation of gasohol and (iv) removal of bubbles from the colorimetric detection. Linear calibration
(r2 = 0999) was obtained from 0 to 20 % (v/v) of ethanol in gasoline. Analysis time was 6 min/sample.
Acknowledgements The Center for Innovation in Chemistry: Postgraduate Education and Research Program in
Chemistry (PERCH-CIC), Commission on Higher Education. Ministry of Education are gratefully acknowledged. We
are grateful to the RGJ-Ph.D. Program for the scholarship of NC, KS and WT. Scholarships from the Commission on
Higher Education for NC, SM and WT and from the Project for the Promotion of Science and Mathematics Talented
Teacher (PSMT), for ST, are grateful.
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