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Preface

The o National Conlennees ol Vietim Analytien] Sciences Saciety (VASE) woe seevessiully
arganized in 2000 gnd WS Vietaam, Thiz time Vielnemese soentisls being conzerned uhour the
avnlviical seience snd techiology bave & chasde 0 meet pad svehonpe their resently latent jezeurch
achizvemesis 8 the Intometmn] Conference on Anaiytics] Sciceors end Biolechnology called Aralylicn
Yietnam Confesence 2009, This Conference fs an inipenant evenl to mazi e metured develnpiment of a
rriultl-disetplinery. feld in Vietrum. Amalytice Vieinam Conleresce 2000 will be conaldéred us the third
Mativnal Conferenss of VASS with the participation of many scientisls comizg from EU, China, Japan,
Singagore and other reglonal courntries.

Fhin year-vee will organiic o scientific conference in pamlle] with the Fird Imnerratiopal Trade Fale for
Analynis, Motechnology, Giagnusties, Laboratory Tachnolngy and Services spemzored by Ministoy of
Selenae and Teehnology (MOST-Vietnam) and suppozied by Internatlenal Fair aad Exkinition Seniee
otk (VAT beienging to Munich Trade Fairs intemational Groog(MME) in Ciermssany.

Together with the Trede Fair, the attendonis will have a chonce te oin three separats werishops on (1
Technology Fschenge and Relpled Sepport; (2) Uncdortasdme ond Implesenting 150 17018 and (3
Analytics Vietram Confcronce 2000

ft zae Se sald thin the M_n'.}-'l*.u Victnaim Corference 2KW is a wignilicen svent aliracmg abeol 260
panicipants from narional and inlermxtsongl rescare Enstilutes, unvenitics and wienlilic mstitulions. On
beaalt ol the Organizing Committes, | sould like 19 send (he srmest greetings snd bess seishes to our
distinguished guests o join ke Conterance this dreeand exchange their sowritrc® resells in the izl of
analytical science and technodogy, hotechandogy, foodd safety and dlin‘ani diagnostivs.

Muanleh Trade Faizs Internacional Ceaup in gencrel and Internationel Fair see Exhibiten Soovics Ltd
AMAG) iz particular j2 oce of the Warll's Lesdiep Trade Stow Ovgentrers. [MAG Fes ospanizad 40
trade fairs on poodoclion materinls, domestiz ang Bigh techaclogy produsis Annaally, aver 34,000
gxhibiters Trovn moze than 100 coactries and sve milllon visitors foin the wads falbes i1 Rlunieh 1=
addktion, MM hzve cegenized the 1mde (tirs 'n Asiz, Rusaie, Middle Hes: and Socth Ameriza MMI bag
s own global epwork with-4 sulsidares ind 52 representative offiees iz 86 oversens goenines,

This tme, BIME chose Vietmam us s destnation it South Ezn Asis. The Analytize Vietnam 209 hay
marked the wising peint sand the iecogritios af Imemational demmudity 1 the patentSel mprket ol
Wietnem, especiully when Viettnmese Government nas offerad the imvestinent policies en scientilie
eseareh, the exiablishment af by lsboratorles e the improveesesl in schenlific ojuipmen: fur roseaeh
Erdililes mationwsde.

A D s Dngw, ok la thee’ fiest thing ot Viemam organires o sciemtile condicremde in pacelic] with an
eqquipment eshikition. The scienific confirence 5 held tngether withi the exhibition since the scionfisls arc
the main cllens whn will vse Ihe scizetific 2auiporent for their reseprches asd then will creste the
pebemmeed seintitie works to meet the demangd of Uie socey.

U wondd like 10 ke iy appeeunity (o expreds oy thankfiness i Reseireh Centre:of Eavironmesntal
Technalngy und Susliineble Developsent (CETASDY wlemging (W Hangl Urrversity. of S2ierce.
Vietram Nabooal Universily, Haooi asd InsGiute of Bintechnolegy (1011 belosging w0 Vielzamisse
Academy of Reience and Technalogy (VARTY who havs made their great comtributions o palding this
Canference, | world i Fighly sppreciale the eoordization fukes of Praf Plam Husg Vizt Head of

for Imternational A Miirs of VASS and currestly the Co-Chairmen of Organizing Comminee,
Prof. A Kettrup (Teshnical Universiiy of Munich) end Frol. = Tras il (Fermer Qirector, 18T). In
addiglon, we would highly appreciate (he organizing eommittes membert for el softee wirks”
marsgirg the peeroviewed activities el submit=d papers.

I owould fike 1o sey the thaak vou te all the selentiss fo contsiticg thelr research wooks 1o the
Canferenee. ‘The Conference Procesding will be pubfiskéd inglucing all the abatrechs of mitm Usd fEnes,
and sclected Engliss fll-tex papers with govd peer-viowed svalustion ol Vieinemese ard intermaional
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Program for Analytica Vietnam Conference 2009
Hanoi, March 19-20, 2609

March 19 morning: Analytical Session
BA0-H.50 Regivtration
§.30-5.40 Welcoming speeches

Session In: Chabred by Prof, Pham Hung Viet and Prof, Antonius Ketteop

EANI Vilidation Analysica Mathods and Wroeedubey
L. Einihierg Fuber, Labeomplionce Lif Oberkineh Germioy
2.10-8.30 Seare Lxperience in Trace Analysis of Osgicic Compounids by Chromatograpsic Tocleiguics

fpar O Cha Pham Npee Nan Centre for Edvcatiof and Sevafopment of Cheomatography
(ELC), Hockinink O, Vistmce

L Mew Appticetinn Poasibilities of High Resolulon Comtines Soorce AAS (HIL-CS AAS)
fir Audrely Cloms, dnafyiil fons A0 fomm, Germem

D= {2t [rrominated Farme eetandanzs in Visthamese enviromniens: Contemimatiog stitig in the somext
of the Al Pacifle reglan
L. T Bivily Sfieh CEVASI Hoonl Dnivariity of Sciepce, Fiviean

10.20-1035  Colfes hireak

Sesslun I Chaired by Prof, Cha Pham Negac Son and Prof, Jiang Guibin
13.15-10.55 Hevwy 1 sipail-a riven e Treomd of Water (Qamlity in the Thi Ve Eivers
Praf v L Cucc fiomg, dastitite of Clemnifrn FASY Yittnom
105501 258 Rusgent Free fon Chrumtography (RFIC) and s Apalication in Crivironricnial fon Analysis

D Junehing Weis, Dighox Carpavation, Ifeeadional Operatives, Am Wavizgrien 10 D
AI8L 0 olstain, Sarpmany

18250145 Developme: of & Salid-Contect Joa-Selective Bleciiods fou the Dzipotion of Cadmium &l
Nanano'ar Level
O, Fha Phuc Cnn, CETASEY, famal Universine of Schimce  Fetbeda

1hdi=12.05 Drevelepment al Mereury=lree Sewt Fitm Blectrade for Stippicg Vahlummenric Maasoremen:
ol Teaee Lleavs Wetsly
Asgpe Pral Fsupen Van fap Departeiend of Chesusrry Hue Collegs of Selinces Hae
Cimiversify, 77 Nypawen [ Soe, e Goiy, Vactaoss

12.05-15.00 Luneh

March 19 alternoon: Analytical Session (ConL.)

Session le: Chnired by AssoclProf, Npuyen Van Hog and e, Jonchim Weiss

130013 50 Impurities in Herbs

. Clerolf Fitsel, frtitaie for Phlarmacenicn Anabei el Caiicis B n
Dadies ”ﬂts‘ﬂ!ﬁﬂ:-’muﬁ Gzrmany o e s T
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03 -P-001
FLUORIDE REMOVAL PERFORMANCE OF LATERITE ADSORBENT

Moang ¥rong Si
Coflege of Medicine and Plarmcy, Hus Urivaralty

Dang Thi Thank Loc, Dinh Quang Khicy
Callepr of Sciences, Huw University

ABSTRACT

Lateréte iy uied ay an edvorbend for removel of fluoride from oguvsir Sofurton. The luterite was
characrerezed by XRI, SEM and isotherm advorption gf nitregen,  Boteh inetica and sotherm
stidips were carrled out av a function of comtacs fime, fluoride concentration and pH. The
segessary e fo reach eguilihrivm was 40 minutes ag e Initial congentration of fhioride ts in
the range of § to 15 mgil. The flucride removal was the highest of pHf 7. The Freundlich and
Langnalr adsorption. modéls were wed for the mathematical deveription of advorption
equilibrivm and it was found that the experimental data firted well to the Freundfish model
Batk adsorption models, bared on the wsumption of the prewdo-fiest-grder and paetdo-second-
order modals, were alva apblivd 16 examine the kinetics af the adrarption. Resulls indicaved that
the proceis followed prendo second-order bmetics,

Key woridy: laterite, adivepeion equilibeium, Frewnlich mode!, peeido sjecond order Pguution

1. INTRODUCTION

It is found that long-term mgestion of fluoride rich drinking water lzads to serfous health
disauder, the fluorosis. Release of Auorids in ground water occurs due o both naturg!
dissalution of mincrals from subtesrancen straty and indugiriz] discharge, Flioresis results In
molting of eeth, sofiing of bones, ossification of tendons and ligaments and also the
nourniogical damage in severe situation 1], World Health Qrganization has set a geidance valus
of 1.5 mg L™ for Nuoeite in drinking water 2]

Addserption his bieen comsidercd as the most cfficient and spplicable technelogy for Mueride
removal from drinking water compared 1o the technologics like reverse csmosls, sancefilvation,
electrodinlysis. Activated alumine, activated carhon and some other comt muterials have been
used @ fluoride absorbents [3], Among these adserhents, some Inorganic minersl containing
iron oxide ruch =5 diatomite, clay, and laterite huve been intensively stidicd, In prosent paper,
the Interite, the ted seil, aveilable in plenty n different parts of Vistnam was siudied on fhe
remival of fluaride from aguesus solutian,

4 EXPERIMETAL

Larerie from Quang tri provinee-Vietnam wes-uged s tn adsarbent. Stack solution of sodium
fhroride [NaF, Merck) . of desired concentration was prepared by dissnlving eppropriuto
guimtity of sodium fluaride in distifled water,

A textural property of laierite was determined by plircgen 2dsorpionidesoeption isntherms
using Micromeritics 3t TIK. The plisse of Isterite was identified by Xy difraction [XRDY,
pecerifed un 8§D Advance Hucksy, Gennany with Cuk, radlation with a sczn stop siee of 0.01°
am! 2 soan step tme of 0,05, Morphology of Interiic was observed by Scannlpg Elestoon
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Mierssoope (SEM. ISM-5000 10 ) Element annlysis was conducted by Elecuinn [isparsed
Spectrometry (ELSSSEM, JMS-5300 V)
In the bath adsorpfion peocess (Meoeids solution of known concentration was agitmed with
Taterite in an ineubatar, The experiments wens gonducted in thermastet in 23°C= 1. The solution
was flteved and the Momide conenteation in the filtrale was messured by wtandard] methed
(SPAND - Reapent) The adzorpticn capacity (g,) was caloulated using the Fgn. (1)

=0y ¥

g == 217 () {1
L]

whire (', snd £ are  fluoride concentration {mg/L) sf initial time and the time recordad; ¥ the
welume of solution (L) and m weight of the adsarbent (g

Kinctie experiment was done o three initial concentrations of fuarfiz. Initlal Huorite
concentrations wers 3, 10, 13 mgil. The lnterite is 12750 ml. for each experimental. Initial phl
of solution was 7. The experimental wos continued for 180 minutes and samples ware drown
from the mixtire 8t predetermined fime intervaly for analysis. Kinetic of fluaride sorprion was
modeled hy the psendo firs-order, psetdo’ second-onder equations presented bhelow ns. Egn, (2)-
(3}, reypectively:

Inlg, g )=ing, —&4 (2)

f 1 1

S e ]

9. ka g,
whete g, tnd g are the adsorption capacities (mefg) mt equilibrium ot time recorded,
respectively: C, Is the Muorde concontiation af equilibclum; &; s the psoudda First-order malc
constant of adsorption (min”'); & the pseada second-order mte constent of adserption (gmg’
‘i ) (4]

i (1)

Table 1. Adsarpiion dea farivothieem ot O 50 mpl and different 1 ratie

m gl Coime/ly | g (mplp) 11, Vg | topC. | logg
3 742 .86 0,11 116 D87 007 |
4 G.64 0.B4 0.13 1.19 0.82 008
L 6.12 074 o015 .}, 129 0,79 0.1
i 5.40 017 .19 |.30 G713 0,12
10 299 072 0,36 §.39 0.43 0,14
15 1.36 0.5% 0.74 L7 .13 -0.24
20 0.57 DA7 1.74 2.12 -0.24 033

Kinetic experiments presented thal masimum tlme required to reach equilibrium was 40
minutes; therefore, the eguilibrium time for equilibrium experiments was chosen A0 minutes,
The initinl Auoride concentrations and the corresponding wmownt of laterite in arder 1o study
isothcrm ndsorption was listed in table ). The tsotherm of Muoride adsorption was analyesd
usirgg the Freundlich and Langmuir |51

The Freundlich equation Is linearlzed in the form:
!nq“:anF-!-lC, )
n

whare O, s equilibrium concentration of Muotide (merL}, & and » @z indicuars ol sorpdion
crpacity ol sorption intensity, rospectively
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The Lamgmoir equation i% lineariecd in the (orm:

I I 4
i _,_' 15)

g, M,C. o
1. it the maximum capacity of adsorption (mgfe) and & is a constant relaled 1o the

4"r|tu‘1- of the binding sincs (mLig)

3 RESULTS AND DISCUISSION

51 Charocterization of laterite
- ? Pagulbyal Cnamigip WaL) L8 AT0ANED. Bruess . 2u my
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Fig. I NRO af fmferite

Fig. 1 shows XED ol laterite. [ shows that the present Interite posses amaorphians striciiure.
Besides, the ymall amoun! of crystalline phase could be identified ss poethite n- FeO{OH)
(pateern; 01-081:0464) and of skaganefte-FeQyOH} (pattern: B0-034-1266),
The elemental composition of lsterite was snalyzed by EDS. Az can be scon from takle 3, the
main composition of studied Taterite is ron oxides. The latérite with large smount of iron axides
should be expectad the high capacity of sdsorption for mefsl fons nod other anlons
Fable 2, The ¢lemental compovitions uf laizrite
= == i B ; P "
[ 50:00_| 08 [ FeO,%) | CaO(®) [ M0 (%) | igution oss (0
“ T i n
A S S M N T T

Lol DL L
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Fig. 2. NEN odwervarion of larerite Fig. 1. Nlirosen isotherm for Irresdia
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Fig.d presunts SEM observalion of laterie. As ciin be seen Trom Fig 2, the hierite consists of
vary fine particles less than SO0 wm. The textwral propenties ol lsterie were also wudial by
nirogen adsorption isetherm, Fig 3, gives the adsarption and deadsorption isotherma of 15; at
TTE on laterite samplz, The obtained @urve 15 the isotherms of HI type, fts shapes is typical of
marereporous matsrials, This sample exhibites one well-expressed hysterisiz loop a1 PP, 0.4
corresponds to capiilary condensation in the inter-particle pores, The nilrogen physisorption ot
lowy relative pressure (WPo <0.3) is usunlly sssigned to monolayer adsoeption’ Therefore the
datn calleeted in this part of the Bothenm are vsed for the enleulation ol surfaes arca of material
with BET methud [6]. Thus calculnted surface area around 88 m'ig for the present laterite is
very high compered with sine olfier natural mineraly. The high surfsce sea of lnlerite has also
agreed with Uz finz particles with Jesa than 50U nm in sizes amd f3 amorphous struciune

1.1 Fluuride removal performance of laterite adsorbent

The initis! pH ol adsorption mediwn is one of the most important paranieters allecting the
nidgorption process. Fig. 4 shows the effect of pHoon the fluoride ndsorption. It was observed
that the uptike of Nuoride by luterile sample is continuawly incressed in the pHl ranpe of 2-7.
Then the ndsorption decrenses wilh the increasing pH und jt decreases from 049 mp/g ot pbl of
7 1o .42 mp/e at pH of 9. This s cun be explained a5 follows: the Muaride adsorption has been
considered 1o be refated 10 pl'ln_- {the pH point of z2ro charga). 11 is assumed that the pHpe of
laterite matches with that of 6.8 for a-goethile. At pH lower than pHye- the fllowing resctions
are suggested [7].

=FelH+H (aqgy = FH]H; (6]

-FEUHI FF{agl= =Tel + H,0O (7

As o redull, the uptake of fluaride increases with the Jncresse in pH due te the elecira-sntic
force. Al pH > pHype, the surface of lamrite posses negative charge and tends o repel the
Nuaride tons via columbic repulsion. In addition, the competition betwzen hydroey! lons and
fluoride the active adsorption sites also contribule 0 the decrease of Nuoride uplaks under
alkaline conditions.

The adsorption data for the uptake of Ouoride versus contact time at different initial
concentrations are presented in Fig. 5. Kinetic piramelers of kinetic modeling ol flusride
silsorpticn are shown In Table 2,
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Tabie 2. Kinetic paramolers for the o Mwm!m af fluoricde cnrs -I‘ntﬁrﬂu

i e e iy
Co(mgFiL) [ B | K (min") | experimental g, (mgfg) |theoretical g, (mafe);
lf.f- ﬁ om | ez | ‘_E_i

1] | 0.8% 0,24 048 1‘.'12-4
.. _ul_5_ ﬂ-"-__ﬂ-.;;- = 060 ___If 'ﬂ”

The pseudo-second crder nquahm

CotmpFay | &' | & (nggmin ]11:1.;!!!‘11“!!‘!01'. {n tmr.-’g} !tl‘mrnth-ui q.trr'r:.u

5 1 ] 463 0.25 ' 0.2«5

Wy I 1.49 0.48 0.50

T I 210 _T 0.60 0.61
Acconding Fig: 5, ﬂunﬂd:‘mhe is relatively fas Tor all the conceniration studied, At inilial
flueride concentration i ninge from 5-15 mg/ls the system reached 10 equilibriom within 40
min. The pseudo second-order described the adsorption with high correlation eoefficient (R*
1) anil better than the pseudo-first arder equation. The rsto cossmanis of the pretdo second-order
rate equation for fuoride sdsorption were obtained 4.63, 149 and 21 mg/gmin o initial
Muoride concestratlons of 5, 10 and 15 mg/L, sespectively.  The theorctical 4. velues were
closer to the experimental g, values. In the view of these resulis, It can be suid thal the paendo.
second-order kinetic model provided a good cocelation for the adsorpiion of fuoride onto
- Interite in contrast to the firvl-order-madei.

:} e

g - Ll L FEENE T
L 3 CRE L]

=
¥

&
E

H

\\

-’\.
X
\
PR RN
i

i

L
-
¥

——— E—— p—  — ———
an gl B RE B I8 X1 ke ar el

&
-1

—
LL] LE} [L] R L LR ¥
ol

-
-1

Fig. & Longmure plet for the adiorption of Fig. 7. Frewndiich plol for the advarption of
futrite onto lnterine flugete anrg laterite

Fig. 67 show isotherm modeling of fuenide adsorpiion by linear plots of Freundlich and
Langmuir, The mndmum adsorption capacities () end other constants were shawn n Table 3,
Isothern data sre basic requirements for the design of adéorpnion reactors, morcover aelysis of
ailserption fsotherm is impartant % develop an enuetion swhich seeuraiely represents the resulls
and which can b used for design purpases. The Fremadiich mmie] desoribed the fsathern of
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warite adsorption with high corrclation coefficiand {R*=0.97) and betier than Lasmin model

o et Langrois eguuiion is bascd on the asauomption thal maximum sdsorpion cormesponds 1o
a szturited monolayer of solute on the nidsorbent surlace, that energy ol adeorption is conetant
minid Ueat there i3 po rransmizration-of adsarption in the plone of the surface while the emplrical
Freundlich mode] based on sorption oo o heleropensous syrface, Henee, this is compatille with
thiz face that laterite posscsses "mhgh* suriness anid ity walls cantain many mictopores,

Tabfe 3, lsotharm parameters of fluorite advorption by laterise

Langmuir mudel (Linearized shape) Freurdlich misdel (Lincarized ':hap«:}- |
du == g N Ky R
0.R56 21018 I 095 4488 0539 ¢o7
4, CONCLUSIONS

In this study, the ndsorption of fluorite from aguenns salution was investigated using Iaterite as
an ndsochent. The resulis indicazad thas adsorption capacity of the adsorbent was considerably
slffected by initiol pH, inital Avonde concentration, contact lime. The resulrs showsd that the
wmount of Muarite adsorbed ipeceased with incressing initin] Muorite coneentration and uptake
af Muoride 1ok phace at n'pH' in-the zange 2-7. Then, the ndsorption of Mooride decrcassd with
incrensing pH. Equilibrium data fitted well in's Freundlich isotherm equation. The pseudo-
second-order kinelie model provided the betier correlation for the adsorption date.
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