HPLC column. A Zorbax Eclipse XDB C; column (Agilent Corp., USA), 15 cm x 4.6 mm
i. d., containing 5 pm diameter packing material was used.

Samples were injected onto this column via an injection valve filled with 20 pl loop.
The mobile phase system was the mixture of methanol/water containing various amounts of
sodium chloride, sodium acetate or ammonium acetate at flow rate 1.0 m! min™. All
chromatographic elutions were isocratic and carried out at room temperature,

A HP 1100 series mass-selective detector single quadrupole instrument equipped with
the orthogonal spray-ESI (Agilent, USA) interface was used for these investigations. The
fragmentar voltage, nebulizer pressure, drying gas flow rate, drying gas temperature and
capillary voltage were set to 150 volts, 20 psi, 10 | min™, 350 °C and 3.500 volts,
respectively,

2.3 Sample preparation

Prior to HPLC analysis, water samples were subjected to purification and
preconcentration on the Sep-Pak C;y cartridge (Waters, USA), The cartridge was
preconditioned with 7 m! methanol, followed by 7 ml ufdninnim:lwamrm&ﬂmdmmln
was passed through the cartridge. The cantridge was washed with 6 m] of the mixture of
MeOH-H0 (30:70, v/v) and was eluted with 3 ml of methanal.

3. Results and discussion

The optimization of LAS separation using reversed-phase high performance liquid
chromatography (RP-HPLC) widinﬂminnatMnmwasa:hiwad,emphﬁngEdipu
XDB Cy column with 15 cm x 4.6 mm dimension and 5 jum film thickness. Optimum
separation of LAS homologues containing 10-13 carbon atoms was obtained by appropriately
adjusting the composition of mobile phase, type and the concentration of salt. The emphasis
was placed on the use of common salis (sodium chloride, sodium acetate and ammonium
aceiate), instead of using sodium perchlorate, in order o avoid capillary blockage and high
background signal when using mass spectrometric detection.




3.1 Effect of mobile phase composition

Mobile phase compositions in the range of 70-80% (v/v) methanol in water were
investigated. Separation of a mixture of Cyp LAS, C; LAS, Cs LAS and Ci1 LAS was
carried out as depicted in Fig. 2. LAS compounds were separated using 70% methanol in
water as mobile phase. However, most peaks obtained were broad, particularly C;; LAS. It
was also observed that the LAS compounds containing 10 and 11 carbon atoms were not
resolved completely when using 75% methanol. No separation was observed when using the
amounts of methanol exceeding 80%. 1t is evident from these chromatograms that the
composition of mobile phase affects peak resolution and peak shape significantly. It was
noticed that peak resolution deteriorated with increasing methanol content. This could be
explained that surfactants are hydrophobic in nature. The hydrophobic characteristic of long
chain surfactants is suppressed by increasing methanol resulting in reducing retention time
[27].

1.2 Effect of type and concentration of salt

Preliminary experiments were undertaken in an attempt to find suitable salt adding
into mobile phase for improving LAS separation. Sodium chloride was common salt used for
separations of LAS mixture as shown in Fig. 3. Four LAS compounds were successfully
resolved within 6 min when usingth:ﬁﬂﬂﬂ{va}mixu:mnfmnmmnlmdmtumnt:imng
3.5 mM NaCl. When using the 75/25 (v/v) mixture of methanol and water containing 3.5 mM
NaCl the same four LAS compounds were separated in over 12 min. It was also observed that
Cio LAS and Cj; LAS were partially resolved when using the amounts of methanol exceeding
85%. The mixture of methanol/water (80/20, v/v) was therefore selected for further method

As demonstrated earlier, the selection of a suitable common salt is a eritical factor in
obtaining optimum resolution and short separation times. Three types of common salts, i, e,
sodium chloride, sodium acetate and ammonium acetate were investigated at the
concentrations ranging from 1 to 10 mM adding into the mixture of methanol/water (80/20,
v/v) & long with a mobile phase flow rate 1.0 mLmin"'. It was observed that the resolution and
their refention time increased with the concentration of salt (Figs. 4-6). The minimum
concentrations of sodium chloride, sodium acetate and ammonium acetate that could be used
lo separate the four LAS compounds (resolution 2 1.5) in approximately 5 min under
1socratic condition were 1, 2 and 1.5 mM, respectively. In comparing the data obtained in this
study to the data reporied elsewhere [28] indicated that the developed method provided a




significantly improved resolution, peak shape, particularly C); LAS, short analysis time and
simple approach for confirmation results by mass spectrometric detector.

3.3 Linearity, accuracy and detection limir

All experiments were carried out under the optimum mobile phase containing 80%
methanol and 1.5 mM ammonium acetate in water. Linearity, accuracy and detection limit for
individual LAS compounds are summarized in Table 1. The accuracy expressed in terms of
percentage recovery was done by spiking various amounts of LAS standard (1 ng ul™') into
the water samples collected from wastewater in Chiang Mai and Utraradit, Thailand. The
percentage recoveries of this method for Cip LAS, C} LAS, Cj2 LAS and Cpy LAS wers
found to be between 91-101 (n = 3), 92-99 (n = 3), 95-99 (n = 3) and 94-102 (n = 3),
respectively. Satisfactory recovery was obtained. The Cjg LAS had the lowest detection limit
of 1.43 pg ul"'. The Cy3 LAS, which is the last compound to elute under the conditions
employed, had the highest detection limit value of 11.35 pg pl*'. From the observation, the
peak shape of C3 LAS is rather broader than that of C;y LAS,

3.4 Analysis of LAS surfactant in real water samples using HPLC-UV

In order to demonstrate that the method developed in this study is suitable for LAS
mpmaﬁmh‘&aﬂ”mlmmwmmﬂmmwm“ﬁ:wm
depicted in Fig. 6(b), an increase of methanol from 75 to 80% is expected to cause Cy LAS
and Cy; LAS to elute close to some interferences present in sample extracts (Fig. 7). The
mobile phase containing 1.5 mM ammonium acetate in methanol/water mixture of 78 10 22
(v/v), instead of the ratio of 80 to 20 (v/v) methanol/water, was used in order to avoid matrix
effects arising from the water extracts. These effects cause a 2 minute increase in the
upmlinnﬁm:nfuﬂcunmuunds.ﬂndﬂr&mpmmmdmndiﬁmmmw
concentrations in various water samples determined using a Zorbax Eclipse XDB Cj column
in combination with the methanol/water mixture containing ammonium acetate, were
reported in Table 2.

3.5 Identification of LAS surfactants in water extract using LC-ES-MS

It is well known that the identification of LAS compounds using chromatographic
techniques is based solely on retention time matching. As a consequence, errors can result
from using this approach, especially in the case of co-eluting compounds. Also of particular




interest is the numerous unknown anionie surfactants that have been found in environmental
samples when analysing them using HPLC-UV [17-19].

To overcome such problems, the negative-ion electrospray (ES) — mass spectrometry
was used for confirmation of LAS compounds in water samples, The mass spectra of water
extracts (Fig. 8) show the m/z 183 ion common to LAS compounds. In addition, the high
intensity of the molecular ions observed at m/z 297, 311, 325 and 339 originating from the
water extracts are similar to those originating from the LAS standards (Fig. 9). These ions
correspond to Cyg LAS, Cy; LAS, C;; LAS and Cis LAS, respectively,

4. Conclusion
Th:mﬂmmﬂhuduﬁHEHlpHinﬂfﬂmﬂhﬂmﬂtﬂisﬁm,i:.ﬂﬂimplﬂ
method, significant improvement in resolution (R > 1.5, indicating a complete separation),
short analysis time (7 min} and using less amount of common salt (1.5 mM ammonium
acetate) under isocratic condition. With this regard, it is easy to use this method with a mass
spectrometric detector without any blockage of MS capillary, In addition, the use of low
amounts of salt also increases the column’s life and only requires very short re-equilibration
time between each injection. Overall, these features demonstrate that the method is suitable to
bnmdfnrmﬂincmalysisfmhmhiheidmﬁﬁcaﬁunundqmnﬁﬁuﬁﬁuﬂfinﬂiﬁdMaufﬂm
-cummmmmﬂmlm
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Table 1 Analytical merits of the proposed method (linearity, accuracy and detection limit)

Compound Concentration range  R? Linearity cut-off %Recovery Detection limit*

(pg i) (pg pi")x10° (pg ul™)
CinLAS 6-310 0.9984 4] 91-10 1.43
Cun LAS 20-1030 0.9997 137 92-99 7.92
Ciz LAS 20-1070 0.9994 143 95-99 1.07
Ci LAS 10-5%90 0.9979 78 94-102 11.35

*Calculation based on three times the background standard deviation,




Type of water Concentration (pg ui™)
Cio LAS Cy LAS Ciz LAS Cia LAS
Wi H53£27 3032479  |g44+350 819422
w2 30003 11734446 114504 129 4244 +50
W3 5001 234405 265211 211+15
W4 n.d. n.d. 13.0+09 148+05
W5 nd. n.d. nd. nd
W6 344007 128+09 15.1%1.3 16.7+1.6
W7 MIE19 12001555 69 +48 66452
W8 n.d. n.d. n.d. n.d.
W9 nd. n.d. n.d. n.d.
w10 BE£03" 309+07 3B5:17  252%17
Wil 145408 480+24 469+35 289123
Wiz 65+04  278+19 30342 226413

W2. Wastewater from Center of Medical Sciences, Ministry of Public Health.
W3: Wastewater from Khuy Hospital, Utraradit Province.

W4: Domestic wastewater released into Thorn canal, Utraradit Province

WS3: Natural water in Mae-Ping River, Chiang Mai Provinge.

W7: Wastewater in Mae-Kha canal, Chiang Mai Province,

W8: Natural water in Ang-Kaew reservoir, Chiang Mai University.

W9: Water in Chiang Mai Moat, Chiang Mai Province,

W6 and W10 — W13: Natural water from inigaliununaLChinngMaivainm,
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Fig. 2 Chromatograms of mixture of four LAS compounds obtained using various
mobile phase compositions of MeOH-H;0: (a) 70-30, (b) 75-25 and (c) 80-20.
Peak identification: (1) Cy LAS, (2) Cyy LAS, (3) Cj3 LAS and (4) Cy3 LAS,
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Fig. 3 Chromatograms of mixture of four LAS compounds obtsined using various
mobile phase compositions in the presence of 3.5 mM NaCl and MeOH-H;0: (a)
75-25, (b) 80-20 and (c) 85-15. Peak identification: (1) Cys LAS, (2) Cy; LAS, 3)
Cyz LAS and (4) Cj; LAS,




(b)
10 | 4
i 3
3 5 1
E "J'l .
_ J UL
0 2 4 8 B 10 0 2 4 6 8 10
Time (min) Time (min)
(c) {d)
10 2 104 "
3 | N
= g ' =
q: E | Hr
ARV IFEREEETIE
. n_4 -
0 2 4 @& 8 10 0 2 4 & 8 10
Time (min) Time (min)
(€) (0
10 10
b |
= 2 gl 3
E 5- -E 5 1 )
o M o LA
O 2 4 6 8 10 0 2 4 & B8 10
Time {min) Time (min)

Fig. 4 Chromatograms of mixture of four LAS compounds obtained using 80% (viv)

methanol in water contsining various concentrations of sodium chloride: (a) 1,
(b) 2, (c) 4, (d) 6, (e) 8 and () 10 mM. Peak identification: (1) Cyy LAS, (2) Cy
LAS, (3) Cy; LAS and (4) Cj3 LAS.
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methanol in water containing various concentrations of sodium scetate: (a) 2, (b)
4, (€) 8, and (d) 10 mM. Peak identification: (1) Cyg LAS, (2) Cyy LAS, (3) Cy;
LAS and (4) Cy3 LAS.
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Fig. 6 Chromatograms of mixture of four LAS compounds obtained using 80% (viv)
methanol in water containing various concentrations of ammonium acetate: (2)
1, (b) L5, (c) 2, (d) 4, (¢} 6 and () 8 mM. Peak identification: (1) Cio LAS, (2) Cyy
LAS, (3) Cy; LAS and (4) Cy3 LAS.
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Fig. 7 Chromatograms of mixture of four LAS compounds in standard solution and
water extracts obtained using 78% (v/v) methanol in water coniaining 1.5 mM

ammonium acetate. Peak identification: (1) Cyy LAS, (2) Cy LAS, (3) Cyz LAS and (4)
Cis LAS,
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Going with the flow

Gary D. Christian*

Department of Chemisty, University of Washington, Box 351700, Seattle, WA 98195-1700, USA

11th International Conference on Flow Injection Analysis (ICFIA 2001), Chian Mai,
Thailand, December 16-20, 2001. (] E:ujﬁr Science B.\E'. All rights ]remrvacﬁ

Since 1998, the conference venue has been

"Tel: +1 (208) 543.1635; Fex= +1 (206) 6853478
E-mall: ehristtunifichem washingson.edu

D5 PUMNIES - sot dross rewfics
P11 S0000-0000400)00-

{'I'hdh::d},mﬂmd Lendl (Austris), Isn
McKelvie (Australia), Shoji Motomizu

JAFIA), Jarda Ruzicka (USA), Tll:huuﬁ
{Japan, |. Flow Injection Anal), Rolf Sara (Fin-
Il.nd},md!{nuimﬂu:lm{&:um.ﬁfﬂuj.wim
&mmmummwm
mittee is charged with selecting international
venues and dates for the conference.,

ICFIA 2001 was hosted by Chisng Mai Uni-
vensity in Northern Thailand, and was sbly
otganized by Professor Kate Grudpan and his
ndhgmminﬂtﬂtpum:nfﬂhaﬂmj,
There were 120 partici

m:lnd:umthtm.Thu-n:m&n:n::mpm-
dlih:ﬂ:lhhumtufﬁnuﬁﬂﬂpm_hmmgi-
tion of his being named the Oumstanding
Scientst of the Year in Thailand for 2001, the
hrst tme in the 19-year history of the award
that it was piven to a scientist from outside
Bangkok.
The technical program consisted of 36 oml
presentations over threc-and-z-half days and
72 posters. This repont summarizes the oral
presenmations. A copy of the entire list of ol
and poster presentations can be obtined by
contacting Gary Cheistian at christan{@chem.
i The E-mail addresses of
authors can also be provided, if senders wish
o obtain further information about & specific
paper.

i 2002 Pebdished by Ehevier Scnor BV, All ghts sescrved.
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2. Instrumentation

The opening lecture, “Microsequential Inj
tond A Versatile Approach m fﬂiﬂ}l:hml_ﬂ_
Assays Using Lab-on-valve Sysem”, by |,
Ruzicks (University of Washington, USA), was
well presented by E.H. Hansen (The Technical
University of Denmark), since Professor
Eu:thwmnﬂ:mumm:ppﬂuhniq
of the kb-on-valve SYSiEm  was  presented,
including use with bead injection.

5. Motomizu (Okayama Univers ity,
and President of the _IAFM} [gpufnjjzﬁ
P?tuhhmhuﬂwmmupnhhufl:nmpﬂ
tillion detection  Hmits {(10—% M spectro.
photometry, 10~ M fluorometry) ss a result of
hitving & very stble pump system. Flow chan.
rﬂsmﬂiimmdt;mmpmnh:hlEuLud
the flow cell is 8 pl.

P. Worsfald (University of Plymouth, UK)
d-tf:ﬁhu:llpﬂtﬂﬂtmmmﬂﬂidhm:ﬂu-

minescence detection for shipboard monitoring

Mo pages 5, DT D= 401
Fernban 795

Erends im amalytical chemistzy, vol. 21, mo. 3, {2002)

developed,

Cu{m-ﬂtpdﬂ'l}innﬂrmw_

3. Sequential injection analysis (SIA)

_I-F.vatndmﬂJnivuqi:yanmnq'u.,Smd-.
ﬁ-ﬁﬂb&ﬂcdhndﬂmmuﬁgmﬂnmnfﬁl
and FI w achieve multi-component analyses.
H-:uu:ISL'tEnﬂ::ﬂmium“dmim.
tion or specistion of metsl jons, inorganic
anions, and arganic compounds,

A. Tvaska mmmunm:,,%d}
determined Fe(ll) and Fe(ITl) in pickle baths
oeing sutomated SIA.

J. Jakmunee (Chisng M University, Thai-

simultaneous determination of Cd*, Cul*,
Pb**, and Zn®*,

4. Atomic spectroscopy/mass spectro-
metry

The separation and pre-concentration of trace
metals was used by several investigators prior to
Messurement.

M. Burguers (Los Andes University, Vene-
zocla) determined total and scluble silica in
silica followed by precipitation with ammonium
chlotide and collection on the walls of 2 knitted
coil and then dissolution 1o determine soluble
silica.
j,LBurgueu.{LnlﬂnduUtdvﬂdqr,Vm:—
zuels) developed on-line FIA microwave
ted mineralization and on-ine precipittion for
determination of 3 ppb Mo in 05 ml serum.
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The enrichment in the knotted coil was 3.5-fold
with a detection limit of 0.1 ppb in the ]

Y. Zolowoy Moscow Stare Upi.
versity, Russia) used on-line combinaton of F]

with emphasis on the use of FIA for process
metry.

5. Electrochemistry

B. Deotre (Yamaguchi Uﬂﬁﬂlﬂ}’._m
:q:u:mdnn:mph-pnhelmpﬂmm "
tion of underivatized amino acids at s poly.
pyrrole modified copper electrode. The partially
overoxidized film allowed measure-
ments in acid mobile phase, rather than the
N. Wangfuengkanagul (Chulalongkorn Uni-
versity, Bangkok, Thailand) described the
determination of penicillamine using 4 boron-
doped diamond (BDD) thin-flm electrode in an
FIA system. The BDD electrode provides a
much larger response compared with a glassy
carbon electrode.

Ne pages 5. OTD= LN
Fersion 1518

a

R.-I.Stnﬁn{ljsivaur;' of Pretoria, South
AE:iu}_ dm:ln;?a;l i hi 5

5. Nakano (Totmr University, j.npnn;u deter-
mhﬂi?ﬂ'?]mdmulﬁmdjumbyﬂchmi-
h:mn'mhuadmﬂulj“nfﬂ:nniuum

7. A applications
Several variations of FI were used for specific
applications.
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D. Nacapncha (Mahidui University, Banghok
Thailand) determined total iodine using a kanetic
approach, based on the canalyoe effect of iodide
on the Ce(TV)/As(lIl) reaction In-line reduc-
gon of lodate was

J. Iroh (Kitami Institute of Technology, Japan)
utilized the inhibition effects of some metals on
the ascorbic acd-copper-porphyrin  reaction
mm&tmzmzﬂv:km:md:mumgr
Co(VD, FeI, V(V), and Hgf@).

N, Teshima (Aichi lnsdtute of Technolagy,
_:Inpm} determined copper and iron photo-
metrically in serum using long-path absorption
cells, with damper coils placed before detection
o provide a smooth baseline.

L McKelvie (Monash University, ﬁmtuh]
disclosed @ number of new FI
study the squatic phosphorus cycle, by :I:n::

inotganic and crganic specics.

J. Simon (Free University of Berdin) used
chromatomembrane cells for sample pretreat-
ment for PAH and EOX monitodng in waste-
WakeL.

8. Separations

M-R. Fuh (Soochow University, Taipei, Tai-
wan) determined Free-form etamine in
rat's blood by in-vivo microdialysis and liquid
chromatography with Auorescence detecoon,
The pharmacokinetics of amphetamine was
examined.

FSuuiumrnH:{lhummUnmeang-
kok, Thailand) determined polyphosphates in
seafood by indirect spectrophotometric chro-
matography, using an anion-exchange eolumn

R Chantwas (Chiang Mai University, Thai-
land) reported on the use of gravitatonal field-
flow fractionation in combinaton with FIA for
sized-based speciation of silica particles. Iron on
the particles was monitored by reverse-flow
injection chemiluminescence or by ETAAS.

B. l(.m:ﬂ:-::g (Stockholm Um\rtrm-; Sweden)
described titration and extraction in CE capil-
laries, in a miniarurized, monosegmented fow
analysis system. Weak acids were ttrated and

No. pogpes 5, DT =4 1.}
Fersine 751

irends in ansfyticof chemistry, vol. 21, mo. 3, (2002)

pha

pH indicators and spectrophotometric detec-
tdon. A sample volume of less than 250 nl is
required. Octanol/water partidon cocfidens
wete screened with the system using 3 gl aqu-
mﬂlumwkuﬂliﬂnlnin@m:phm
The 72 posters presented numerous examples
of innovative Aow techniques and applications.
Tites may be found in the complete program,
which is available from Gary Chrdstdan on
fequest.

9. Social program

A wonderful Thai coltural evening was
enjoyed on Tuesday evening, with a Khan Toke
dinner, traditional Northern Thai musle and hill
tribe dancing by students from the Chiang Mai
College of Dramatic Arts.

Wednesday afternoon was free for touring
and sightseeing, with all participants invited o
en elephant camp, and the Queen Sirkit Bomnic
Garden, a true gem of the coontry. That eve-
ning, refreshments were enjoyed at the Chiang
Mai University Science Faculty Obscrvatory,
where we were able to stargaze, and plan for the
ncxt conference. Some participants were sdll

sceing swrs the next moming,

10. Publication

Manuscripts of presentations and posters
submitted by participants will be reviewed for
publication in a special issne of Talanta,

11. Sponsors and exhibitors

The conference was sponsored and supported
h:rﬂmngMuUmuﬂqr1th&, the Japa-
nese Assocation for Flow Analysis
(JAFLA), the British Council the Chemical
Society of Thailand, the Post-graduate Educa-
ton and Research Progmm in Chemistry
(PERCH), the Scence Society of Thailand

{Chemistry and Nocthern Divisions), the Thai
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Ministry of University Affairs, the Thailand
Rescarch Fund (TRF), Constelladon Technol-
ogy, Corp.,, FIAlab Instruments, Inc, Foss
Tecator, Metwohm Sam Co., Lud, Perkin
Elmer, Inc., and Thai Unique Co., Ltd, (Lachar).

12. 12th ICAA
The Sweering Commirtes has seleced the next

venue for the ICFIA to be Los Andes Uni-
versity in Mérida, Venezuela. Pioneering FIA

¥, papes 5, DT D =d 1.}
Feraien TS 1e

3

colleagues José luis Burguers and Marcells
Burguera have graciously agreed to organize and
host the conference. Professors |. F. (Koos) van
Staden and Raluci-loans Stefan from The Uni-
versity of Pretoris will be co-orgeanizers, in
chasge of the technical program. The wmnmiive
date is T-11 December 2003, a very pleasant
time of year in this beaudful sub-tropical
country. Information will be posted at www.
fAowinjection.com, and direct conwmcts are
burguers@ciensulave and koosvanstaden(
chem.up.ac.za
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Pioneers host success high in the Andes
Report on 12" International Conference on Flow Injection Analysis

(ICFIA 2003), Mérida, Venezuela, 7-

Gary D. Christian®

1. Introduction

Following the 11" ICFLA held in Chiang Mal, Thailand,
in December 2001. the 12 ICFIA was hosted by Pro-
fessors Jose Luis Burguera (Co-organizer) and Marcels
Burguera {Co-secretariat) from Los Andes University
(Universidad de los Andes), Mérida, Venesuela, The
local organising committee also Included P. Carrero,
M. Gallignan), ¥. Petit, C. Rondon and M.R. Brunnsto,
with able assistance from their students, The con-
ference was held jointly with the |apanese Association
for Flow Injection Analysis (JAFIA). Thers were
18 countries from five continents represented.

2. Bocial events

Opening ceremonies were held on Sundsy evening
{7 December 2003) at the University’s Aula Magna
(Great Hall). Rector Genryl Vargas formaily welcomed
particlpants. and Dean of the Faculty of Sciences
Fatricia Rosenzwelg expressed her mppreciation and
suppart for the conference. As Chair of the conference
International Steering Committes, | oxpressed the
appropriateness of holding the conference in Venesuela,
since the Burgueras are pioneers In the early develop-
ment of flow injection analysis (FIA). Jose Luis
Burgoera welcomed all to the conference and the city of
Meérida. The participants were then treated to a firing
quintet concert before adjourning for s fine reception.

On Monday evening, we were treated to & show of
Venezualan dancers with colorful costumes.

On Wednesday, all participants went on i fascinating
tour to the high country in the Andes, which at 4100 m,
literally took oar breath away.

A gals banquet was held Thursday evening. It began
with u demonstration of Latin American dances and
concluded with participants dancing to Mexican and
Venezuelan music late into the evening.

dem.mmuwwmmm
WA SRR, LUSA

Tel: +1 006 5431635 fax +1 [0 rY-3478,
E-nail chrisiianigi chivn W isshenguon sy

13 December 2003

3. JAFIA's 20% Anniversary and Awards

The JAFIA celebrated itz 20 anniversary in 2003,
Shojl Motomizu, President of JAFIA, and Tadao Sakal,
Hﬂmﬂm:]mmthnmm
{JF14) presented & pictorial history and acoonnt of the
Association lndlmpunlutnunt-rﬁhumuﬂu

The oocasion of the ICFIA was osed as the venue
for presenting the annual JAFIA awards {for 2003).
Professor Kate Grudpan, Chisng Mai University, was
awarded the JAFIA Scientific Award medsl snd
Professor Duangjal Nacapricha, Mahidol University,
received mmmmmammw.pw
in [FIA. Professors Elo Hansen, Jacobns (Koos) van
Staden, Jose Luls Burguera and 1 wers preatly honored
to recelve the JAFIA Sclentific Honor Award medal
and certificate, which JAFIA and the Division of the
Japan Society for Analytical Chemistry (JSAC)
grant only every Rve years, and Sue Christisn was
speclally honored with the JAFIA Special Gold Medal
for her years of contributions and devotion to the
Conference, These awards wers particulary spectal as
20" anniversary recognitions.

4. Scientific program

4.1. Flenary lectores
Professor Jacobus (Koos) F. van Staden (Co-organiser)
and Raluca-lona Stefan (Co-secretariat) of the
Unwmum-wmmuﬁ:m
that began ou Hnndngmmlnganﬂmnduﬁudmﬂay
afternoon.
[twﬂ-pmd.hiﬂ:ﬂuﬂntnﬂiﬂmlwimmm.
h]ﬂ.ﬂmmﬁmhmmuntmqiﬂmmlﬂ}-hn
spoke on the impact of FIA on modern analysis.
Plenary lectures throoghout the week Included
pregentaiions on:

# the compact disc analyzer, by J.F. van Staden;

¢ development of flow-blo-detection amperometric
unmrnthu&mﬂmmuumljm.bj
M.L Karayyannis (University of lonnina):

- mulurpumplngﬂnuqnmrnrmmm.hj
I L. F. Costa Lims (Universidade do Porto): mnd,

V65U S - e Fromt mstis bk DL W S RS- S OS5
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* ﬁﬂemﬂnﬂnnntmimmmuulnﬂtupunﬂ:d
walers and chemicals at parts per trillion
levels by flow-based analysis, by 5. Motomisu
(Okayama University).

M. Burguera presented a comprehensive, Informative
lecture on analytical applications of organized media
for on-line spectrometric determinations of parts per
trillion metal jons: T. Sakai (Aichi Institute of Technol-
ogy) described the development of new devices for Fi
detection for environmental and bological analysis. A,
Ivaska (Abo Akademi University) presented a sophisti-
cated mathematical modeling of fliow-injection systems
in straight tubes, including sequential Injection
analysis; and, | traced the origing of analytical ehem-
Istry and the development of analytical methods and
textbooks that led up to the development of FLA-based

|. van Staden presented Ralcua-Tone Stefan's Plenary
Lacture in her absence; it was on the use of electro-
chemical sensors for multi-component analyses in fow
systems, particularly for measuring enantiomers.
V. Cerda (Universitat de les Iles Balears) described &
Bexible multi-syrings, multivariats system for muld-
commuted FIA (MCFIA), along with sophisticated
Windows-based software for instrument control and
data acquisition. K. Grudpan deseribed novel, low-cost,
How-based systems, Including the “Lab-at-Valva"
concept. In which a detection device is attached to ons
port of a conventional mult-position selection valve,
E, Zagatto {Universidade de Sic Paulo, Piracicaba)
emphasized the importance of explolting prior assays
for reducing the number of analyses needed, For
example, low molybdenum content in plants results
in low nitrogen fixation, Analyzing for maolybdenum
only for plants with low nitrogen (an easier analysis)
increases the efficiency of the laboratory,

The Plenary Lectures concluded with a Comprehen-
slve presentation of the use and power of FTIR (Fourber-
transform infrared spectroscopy) in flow analysis, by
M. Gallignan! (University of Los Andes),

4.1. Oral presentations

There were 25 lectures covering various aspects of flow
analysis, Including novel developments in Instrumen-
tation. and spectrophotometric, luminsscence, atomie
ipectrometric, and electrochemical appilcations.

4.2.1. Spectrophotometry. Optical methods continue
o represent the majority of FlA-based applications.
B. Karlberg (Stockholm University) described how IR
detection in microflow systems, including capillary
electrophoresis, achieved picogram detection.

F. Suliman {Sultan Qaboos University) reported on
an optical sensor for micro-sequential bead injection
analysis, with 9 ppb detection for aluminum.

Masting repons

Simultaneous determination and speciation of heavy
metals in waters was presented by V. Cerdi. nsing
on-line UV oxidation of organic matter,

Multivariate analysis was used to snbtract free ligand
contributions, |. van Staden used SIA {sequential
Injection analysis) for metal jon, Inorganic anlon, and
organic compound speciation.

M. Almelds (Universidads Catélics Portuguesa)
speciated phosphorus  species In environmental
samples, using microwave oven digestion for total
phosphorus determination,

5. Meneses (Unlversidade de S50 Paulo, Piraciceba}
determined sulfate in soil extracts at the pg/L lavel,
based on reaction with the barium-dimethyisulfanazn
(1T} complex.

K. Oguma (Chibe University) reported an the deter-
mlulﬂunulhtunlteln:lhdll:hj'ﬂ:ﬂdlﬁm of the
iron{ll}-1.10-phenanthroline complex. Bromide and
lodide were diferentiated by reaction with chiorite at
selected pH walues,

M. Zenki (Okayama University of Science) described
the repetitive determination of aseorbic acid In the
presence of oxidants osing a novel clrculatory fiow
injection system and an inhibitor 300 repetitive
determinations could be made with & 30 mL reservoir,

J. Prior {Universidade do Porto) determined anti-
thyrolds by reaction with Pd(II), with UV detection,
or by the Inhibitory effect on the PA(I) catalyzed
reaction between pyronine G and hypophosphite lons,
monitorsd at 548 nm,

H. Ukeda (Koichl University) determined the anti-
oxidant capmcity of compounds in food based on
scavenging of the ABTS radical cation (ABTS=
I.I-IHnnhIlH-ﬂhrlbmﬂhhmhn-ﬁ-lnﬂhnm]}.

I Lin (Kitami Institute of Technology) described the
hnm:dtmmumufnllﬂuﬂnithhhhmﬂmthﬂr
mtllpﬂnul’aﬂ.unlh:mndﬂmumm
15.10.15, 20-tetrakis[4-{N-trimethylammaonia) phenyi])
porphyrin with copper ions.

A, Cdceres (La Universidad del Zulia) described the
on-line analysis of linear alcohols uging microwave-
assisted derivatization.

4.2.2. Luminescence, Y. lida [Kanagawa Instiiute of
Tochnology) determined ures in alcoholic bever-
ages using an acld-urease column and fuorometric
detection of isolndole derivative from the smmonis
produced.

D, Mecaprichs (Mahidol University) usad gas-
difusion FI for the selective determination of lodide in
pharmaceutical products, uging the loedine-lumingl
reaction for detection.

Taipfeew o comfocaiaitias XV
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T. Imato (Kyushu University) nsed magnetic micro-
beads and chemiluminescence detection for the

immunoassay of the endocrine dizruptor, vitellogenin,
im Aak,

4.2.3. Atomic spectrometry. P, Carrero (University of
Los Andes) determined bismuth in urine by successive
retention of Bi{[IT) and tetrahydroborate(Ill) on an
anion exchange resin for hydride generation AAS,

|- Chirinos (Universidad Cemtral de Venesuela)
described fast. on-line determination of selenium by
hydride generation and ICP-OBS (inductively coupled
p]mnumdmmnmw}mmmt.

4.2.4. Electrochemistry, . Jakmunee (Chiang Mai
University) reported on an on-line standard addition
sequential injecon method for the simultaneous
determination of four metai lons using anodic stripping
voltammetry.

T. Nagaoka (Osaka Prefecture University) used a
boron-doped, diamond-coatad electrode, coated with
A molecularly imprinted polymer, for the selective
voltammetric determination of aming acilds et +2.0V
ve ApfAgCl,

0. Challapakul (Chulalongkorn University) used an
anodized. boron-doped, diamond thin-film electrode to
determine tetracycline antibiotics, with 8 10-nM dstec-
ton limit. The diamond electrodes exhibit low back-
ground and enhanced stability, as well as wider
potential range, comparsd with glassy carbon electrodes.

K. Vytras (University of Pardubice) reported on the
development of biosensors based on carbon-paste gub-
mtumuﬂﬂndwllhlmpnu:diuﬂd:pundu
medlator for detecting H;0; in ensymatic reactions,
Disposable screen-printed electrodes can be prepared,
with enzyme entrapped in Nafion,

L Zatoh (Kanagawas Insiltute of Technology) descri-
Hmﬂmhmlﬂlm'ﬂlﬂﬂunmﬁﬁm
immobiliged alkaline phosphatase; injection of a sample
containing sinc lons regeneratad the engyme activity,
andrhur:vmihl:pmﬂmnumndfnrﬂ::dﬂﬁnmv
ation of nanomolar concentrations of gine ions. with
spectrophotometric detection.

H. Tanaks [Tokushims University) described a new
concept: feedback-based fow ratlomsiry io delermine

4.2.5. Amalytical Sciences Digital Library. | introduced
participants to the US National Science Foundation-

XV s whseer comilockaira

Tmuhhﬂuumluiﬂwmmy.vm.n.hh.z.m

spansored Analytical Sciences Digital Library (ASDL), &
new website database of URLs dealing with all Bspects

of analytical chemistry. The websites re peer reviewsd
hrmbmtmdrﬂu!lnﬂ::mcjr cover categories such as

pedagogy, laboratory experimen

4.3. Poster preseniations

Thers were over 60 Pposter presentations by participants
form Brasl, Greece, Japan, Oman, The Philippines,
South Alrica, Spain, Turkey, Thailand, Uruguay, USA,

4.3.1. Best Poster Awards Certificates for the most
outstanding posters for sach of the threr sessions ware
awarded to;

* Mirvet Volkan (Middle Hast Technical
University, Ankara, Torkey):

* Muaisés Knochen (Universidad de la Republica,
Hﬂmﬂdm,ﬂrunujr}:md.

¢ Ricardo Rives (Universidad Centro Occidental
Lisandro Alvarado, Barquisimeto, Venezuela).

d.4. Pulrﬂrﬂjm-m"ﬂul’muum
Papers st the conference will be submitted for a Special
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The 1" Annual Symposium on TRF Senior Research Scholar on

Department of Chemistry, Faculty of Science

B30 - 9.00
2.00 - 9.15

9.15 - 10.15

10.15 - 10.45

10.45 ~11.15

11.15 - 11.35

1135 - 11.55

12.00 -13.00

13.00- 13.20

13.20 - 13.40

14,00 -1530
15.30 - 16.00

Flow-Based Analysis

At Buaru—l{:mthung Room,

Chiang Mai University

Registration

Opening session

- “Symposium Objectives” by Assoc. Prof. Dr. Kate Grudpan, TRF Senior
Scholar

= Welcoming address by Head of Chemistry

- Address by Dean, Faculty of Science

- Address by Director, Institute for Science and Technology Research and
Development

= Address by Director, Basic Research Division, TRF

= Opening address by Director, TRF

Plenary lecture

“Advanced Chemical Analyses Using Flow-Based Techniques™ by Prof. Dr.

Shoji Motomizy, Department of Chemistry, Faculty of Science, Okayama

University and President, The Japanese Association for Flow Injection Analysis

{JAFIA), JAPAN.

Break

“Some Recent Development on Flow-Based Analysis in Thailand : Examples

ﬁmutTﬁFﬁﬂﬁurRmm&hullrﬂmnr‘ by Assoc. Prof. Dr. Kate

Grudpan

“Simply Tri-lodide Starch Chemistry in Flow Injection™ by Assist. Prof. Dr.

Duangjai Nacapricha

“Flow Injection Voltammetric Systems with Repeated Use of Mercury Film for

Simultaneous Determination of Cd Cu Pb and 7n® by Dr. Jaroon Jakmunee

Lunch

“Electrochemical Determination of Tetracycline Antibiotics by Pulsed

Amperometric Detection Applied to Flow Injection System™ by Assist. Prof.

Dr. Orawon Chailapaloul

“Flow Based-Reduced Volume Column System for Thalassemia Screening” by

Dr. Supaporn Kardtap Hartwell
Poster session / Break

Discussion / Comments
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Research Scholar on Flow-Based Analysis




The 2" Annual Symposium on TRF Senior Research Scholar on

B.15 - 830
8.30 - 845

8.43 - 0.05

0.05- 925

9.25-9.45
0.45-9.35
9.55-10.05
10.05-10.15
10.15-10.25
10.25-10.35
10.35-10.45
10.55-11.05
11.05-11.15
11.15-11.25
11.25-12.30
12.30-13.30
13.30-14.30
14.30-16.00

“Flow-based Analysis”
At Seminar Room S¢B 2

Faculty of Science, Chiang Mai University

6™ September 2003

Registration
Opening session
- “Symposium Objectives” and
“Progress on Development of Flow-based Analytical Technigues under the
TRF Senior Research Scholar Project” by Assoc. Prof. Dr. Kate Grudpan,
TRF Senior Research Scholar
= Opening address by the Director, TRF (Prof. Dr. Piyawat Boon-long)
= Address by the Director, Academic Division, TRF

(Prof. Dr. Vichai Boonsaeng)
“Flow Injection Analysis for Determination of Trace Air Pollutants”
by Prof. Dr. Tadao Sakai, Aichi Institute of Technology, JAPAN
“Ultratrace and Trace Determination with Flow-based Technigues™
by Prof. Dr. Shoji Motomizu, Department of Chemistry,
Faculty of Science, Okayama University, JAPAN
Break
Oral Presentation | (for poster nos. | - 3) Dr. Supapom Kradiap Hartwell
Oral Presentation 2 (for poster no, 20)  Miss Maliwan Amatatongehai
Oral Presentation 3 (for poster no. 21) Miss Teeraporn Charoenraks
Oral Presentation 4 (for poster no. 16)  Dr. Jaroon Jakmunee
Oral Presentation 5 (for poster no. 22)  Asst. Prof. Dr. Supalax Srijiranai
Oral Presentation 6 (for poster no. 10)  Dr. Winita Punyodom
Oral Presentation 7 (for posterno. 7)  Miss Siripat Suteerapataranon
Oral Presentation 8 (for poster nos. 11-12) Miss Lalida Srivichai
Oral Presentation 9 (for poster no. 9) Mr. Narong Lenghor
Discussion at Posters
Lunch
Discussion at Posters (Continued)
Discussion in overall

* Note Oral preseniations:

(1) Some from the all posters presented
(2} Should be within 3 slides
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The 3™ Annual Symposinm on TRF Senior Research Scholar on

B.00-830

B.30-8.50

8.50-9.20

2.20 - 945

9.45-10.10

10.10 - 10,35

10.35- 10.50

10,50 - 11.00
11.00-11.10
1L.10-11.20
11.20- 11.30
11.30- 11 40
1140 - 11.50
11.50 - 12,00
12.00-12.10
12.10-12.20
1220 - 1230

1230 - 14.00
14.00- [5.15
i15.15-1530

15.30 - 16.00

Flow-Based Analysis

At Semuinar Room ScB. 2
Faculty nfBﬂi;n::,ﬂﬂmgMaiUrﬁvmil}r
23" September 2004

Registration

Opening session

- “Symposium Objectives” and “Progress on Development of
Flow-based Analytical Techniques under the TRF Senior Schalar
Praject” by Assoc. Prof. Dr. Kate Grudpan, TRF Senior Scholar
= Opening address by The Director, Academic Division, TRF

mhm;afnm mmmumt:hmmw
. Dr. Elo Harald Hansen, Department of Chemistry
Technical University of Denmark, DENMARK '

“Flow Injection Solvent Extraction for Some Water Maonitoring™
by Prof. Dr. Tadao Sakai, Aichi Instimte of Technology, JAPAN

“Some Flow-Based Analyses for Air Monitoring”

by Prof. Dr. Shoji Motomizu, Department of Chemi » Faculty of
Science, Okayama University, JAPAN G

“Macronotrient Mapping in Estuarine and Marine Waters™
by Fiow Analysis™ by Assoc. Prof. Dr. Inn McKelvie,
Monash University, AUSTRALLA

Cofee Break

*Oral Presentation 1{for P01, Dr. H. Tisbashi)
*Oral Presentation 2 (for P-02, Dr, HL Lleesls )
*Oral Presentation 3 (for P03, Dr, K. Higuchi)
:ﬁl’:mﬁnn ;ﬁhl'-m.l.hmmhm]
Presentation 5 (for P-05, M. Amutatongchai
*Oral Presentation 6 (for P-06, T. Charoenraks) :
*Oral Presentation 7 (for P-O7-08, O. Tue-ngeun)
*Oral Presentation 8 (for P09, 5, Sommam)
*Oral Presentation 9 (for P-10-12, R Burakham)
*Oral Presentation 10 (for P- 13, Dr. J. Jakmunes)

Lunch
Discussion st Posters
Caoffee Break

Dizcussion in overall

*Note: Some from the all pasiers presented and should be within 3 slides
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