UNAUIRY (Research Article)

n1sAnwIaRgsnINLazUsEENSAwAIsTYUYaIaYNIARAEY
MluansudmandmsuinszinesasnnuSunautas lul
Stability and Performance of Magnetic Particles for

Trace Analysis of Phosphate in Waters

TuUsslasy Wnswd wasnuaning wasuundy*
a1y13vued AagInermanikasinalulad umIveagsssumans
quesadn suanasmie sunanaamaie Sinuyus1ll 12120
WilA1 WU, Amanya Fyadinues Lavana Lusnunsens
augulumaluladuviend srinsuiamu vermansuazimaluladunsyi

onenInermansussmalng svanasamile Sunenasmads Sainuyuerll 12120
Vanpaseuth Phouthavong and Kamonthip Sereenonchai*
Department of Chemistry, Faculty of Science and Technology, Thammasat University,
Rangsit Centre, Khlong Nueng, Khlong Luang, Pathum Thani 12120
Panida Prompinit, Duangkamon Viboonratanasri, Supone Manakasettharn

National Nanotechnology Center, National Science and Technology Development Agency,

Thailand Science Park, Khlong Neung, Khlong Luang, Pathum Thani 12120

unAnge

muﬁﬁfﬁlﬁlﬂuﬂﬁﬁﬂmLaﬁaimwLLawixﬁw%mwiumﬂ%’aqmmLszmﬁﬂmﬁmmnﬁlwﬁ (Fe;0,) vJu
oumagadulumatiamsatadeigaduronds dsduaneituseBnmsmnazneusumaaiiieldarn
woanaIndogain nmsfigatiendnunifemaiayFeisumosudunsisaaningalnd wuuoy
@mﬂﬁuﬁﬂmaﬂé’ﬂwdmwwmm Fe,0, U84NM3duszninamuse Fe-O favadulugie 570-580 wufiuns’
MIeTEAvInRasNINIEIefTeteuMATAENTUIINNSEILATIZY 5 Yan1snnass deinadians

nszianas enadeuazandotuunnsgiueglugig 30.3+23.3 s 87.4+61.6 lulasiuns Weueynia

' v
aa o =

Fe,0, Nduasizilaumaasunisidauniglaannegmaaiinnauidudmsunisananoann Tagly
asavareunsgIuneae 1.2 lulasnsuneanesadesunia 2 fadindu wasfinwiriunszuiunmsnadu
Weduluarsazatsaniiznsa pH 3.0 Wuian 15 widl udeIunszuIuNITAIEdUId1TaEaTY

lgideulansonlamidudu 1.5 luanedns Usuns 1.00 8addns 1urian 1 wil wudteynia Fe,0, il

*HSURAYAUUNANY : ksereenonchai@hotmail.com

Y



i 26 atuil 5 AugIgU - gaIAL 2561 M5 rmaniuazivalulad

UsgAnSnmn1sgadu 4.9+0.6 Tadnsunoaesaroniu n13nszateiavesuuineyniaiidaassiiy
symhennanaestuliiUsyAndamiesazvesnsatinliuandsiuediedifoddny u seduauideiy
95 % FEANTIATILINARALUY ANOVA test (Fuy 2.08 < Foy, 3.48) uazilinmiiledlunisarings (RSD
=42%,n = 15) awmmﬁmumﬂﬂi’hmLLé’ﬁﬂﬁﬂid‘ﬁﬁﬁﬁzmaax%mmﬁwwxla% pH 3.0 1auitefuanin
mslfruuagiinduunldtildesretesia 100 aft uenanddaunsafiveynia Fe,0, IHldnulFogs

oy 4 iwiou Tuiluvis o gaungiivies

Addgy : oynAklndn; uunilvd; anuadesuazussavinm; nsadaneaing

Abstract

This work focused on the stability and performance of magnetite (Fe;O,) as a magnetic solid-
phase extraction for trace analysis of phosphate in aqueous sample. Fe;0, particle was synthesized
by the chemical co-precipitation method and confirmed by FT-IR spectroscopy. The FT-IR spectrum
of the synthesized Fe,O, showed the characteristic peak in the region of 570-580 cm™ corresponding
to Fe-O vibration. Size distribution of Fe;0, was measured by laser scattering technique. The results
varied from 30.3+23.3 to 87.4+61.6 um for 5 representative batches. The synthesized Fe;O, was
then tested its performance with our developed extraction method for phosphate analysis.
Standard phosphate content of 1.2 pgP and 2 mg Fe;O, was used as the test sample. Under acidic
condition (pH 3.0), phosphate ion was adsorbed onto the surface of Fe;O, for 15 min to reach
maximum adsorption. Subsequently, desorption process occurs within 1 min only using 1.00 mL of
1.5 mol/L NaOH. The synthesized Fe;O, performed adsorption capacity about 4.9+0.6 mgP/s.
Moreover, the batch-to-batch consistency showed no significant extraction efficiency among them
by statistical analysis with ANOVA test at 95 % confident level (Fy,; 2.04 < F.; 3.48). The
reproducible extraction was good with the average RSD of 4.2 % (n = 15) even though particle sizes
were varied between batch-to-batch. In addition, the Fe;O, can be reused at least 100 times by
washing with acetate buffer pH 3.0 between samples. Under ambient temperature and dry storage

condition, the Fe;0O, was effectively used at least 4 months without diminished extraction efficiency.

Keywords: magnetic particle; magnetite; stability and performance; extraction of phosphate
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Ajax Finechem, fhduaus) asludnines udiu
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(dispersive magnetic solid phase extraction, d-
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auUnN1IA Fe;0, Fauwusiasumy pH V998158 aY
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LAAIENINUTEYaU (Fe-OH <> Fe-O + H') ¥inlwt
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w3sluansavaretwiwes pH 3.0 [10] Wusunu
maaawaxmaﬁaa&hqLﬁaiﬁtﬁmmigm%’wuﬁuﬁa
aunA wavldansavaneludeulansenlenusumg
1.00 faddanslunsaedu agrelsiniu nsAnw
Uix?{‘w%mmazmmLaﬁaimaqayﬂmiumuiﬁaﬁ
drulngldrrdesaznisnduAuvesnisaimiu
Yayausuiiiuna %qléjmﬂmiﬁmﬁmi@mﬂﬁum
AouafaLasndsatnuAuIMANENNST 2 uaz
3 faiuansazaneowealndeunisafinuayndanIs
afnfhiwihuAzeluavitiugasgnuiuanw
Thdunane wieldly pH vesansazanefianaiu
dawaroufiser saselihusaanlesouuiy
Yumslifiusunsgusindudu 5.00 faddns
AeumaNsaratunan A g ALTuRAn T uasly
lalasAann (Menuveuas 10 Jaduns USuns
nelu 700 lulasdns Hellma, aniiusansisusy
L3 Wionsratandnsmeiainiugiendes
W daaunlnstimes (V-1200, Mapada, @167150-
Ssuszrnvuiu) fanuenadu 890 wiluins
2.2.3 Mm3AnwiIalun1sgaduLazns
A8
Tupansasargunsgruloaa
Wudu 0.40 Hadnsuneanesanedans Usuing
3.00 fiadansadluviauivuiaidn fussgee
aunA Fe,0, niin 2 fadnsu Aandu 1.2 lulas-
nSuleanesareounia 2 dadndu) uduvgeiy
LA309LUE1@15aZ A8 RUURYIUDY (GFL 3006,
Gesellschaft fur Labortechnik, awﬁuﬁ‘mmm{g
Lwassy) finnusa 200 seureundt Wisfnwiial
lun1sgaduiluiian 1,3, 5 7, 15 way 30 undl
mnﬂy'um%fqaymﬂﬁéf’mLLNLL;J'mﬁﬂm&Juamﬁam

wonatsazateiiell udivvaunindisansazane
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lghsulansanlenidudu 1.5 luasedns Usuins
1.00 fadans Wuan 5 udl Annud 200 seu
dounit anduiharsazareiilaluiiufase
Tuaudtiuug e iargandunasdsazulsnseiu

AU uTUTRINaaaNgnandulalut19dy du

RV
o

N15AN®ILIaINITANETUNY nnassludnvue
WAearu Tnedmuaatlunisgadulia 15 und
wazAnwnalunmsaedusaus 1 89 10 undl

2.2.0 NMIANYINAAIIULTNTUVDIANS
avanslodeulansonladiifidenisaedu

arsazaelufoulansenlan [Wudu

0.05,0.1, 0.5, 1.0, 1.5 waz 2.0 anadns Usuns
1.00 fadans dunldd@nwiused@nsnimnisaedu
Weawlnlosousanatnaynia Fe,0, eldaniiy
nsgeduUsinameas 1.2 lulasnsueanesa
foauN1A 2 adndu AVuUAIaINISIvEILaY
AUSITaUAST fie 5 wIT waz 200 seusowd
AIUAINU

2.2.5 nM3fnwUszansnmnsgadu
g9anva39UNIA Fe,0, (adsorption capacity)

Yupansasargunsgruloaa

aanduduisudiu (C,) 10.00 fadnduleanlesase
anslutwes pH 3.0 Usuns 3 fedans (V) aglu
YIAUAIYUIALENTAUTIOUNIA Fes0, ntin 5
fladan%u (m) 9nduiildivgndreiaie e
ANTATANERUULIILEUTIAMIEY 200 SoUsBT
Junan 15 unil uduenayninesnaInansazany
Fresnansuindnmeuen Tnansazateiin
150 faddng Lot luviufATenuislauaus-
Thiuguaziarinisganduuas drAnsgauasitle
Tudaduanududusonsvusasgiuiiai

JUNETATA18UINTTIUNDANATNNIIUAIY

@
o
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Woawlnilignaaduvueuniauazduniengly
#@15a¥a18 w Latauna (C) NITATUIUN
adsorption capacity (q.) bandbuannisn 1

(CO'Ce)V

o= T
2.2.6 NMINAADUNANIINIZANUAIVDY
YUINBYAIA Fe,0, siauszdnsatnlunisadia
Wodawn
N3duATIEROUNIA Fes0, 7813
annzneusaunnaiiiudsiivhléde (eswin
annmsduaswiiinluaisazanenanildinu
Aviazany gaumgilligain (20-90 asmivaLgea)
vhmeldanusuussenme wageynaiiduasisi
AN19AT218IUINADULIILAY (relative mono-
dispersed particles) [3] pehalsiniu nsdaasizn
ANYANITNAABIMI N IUYANITNARBURE I
thu deuillomaldvunveseyniafilavihiuiniy
DATIVAOUNATDITUIALAZNITNTEAIEFIVD
sumafiduaneituiifdonisthlldatneas
dusuinszviusinasoly lunuideizadiou
WiguUseaniainnisadaneainnnigaynina
Fe,0, MdaAs1z9idy 5 YAN15nnass lngluusiag
ﬁqmmimaaq%ﬁﬂsgﬂ 3 ads udldAnUseavsam
SuaLNISNaUAUVBINITANA (% extraction
recovery) Batsuanesazvesneaiiniignars
sanulaluudazyanisnaaes (Aruialdain
aun1sit 2 wazaunisi 3) wndSeuiiieuiudie
adfLuU ANOVA test fiszdiumnundesiu 95 %
Soarn1sNaUAUYIBINITANA =
($ovarUszansnmnisaedu + SevavUseans-
AMNRATU) x 100
Soarn1sNaUAUYIBINITANA =
{[Abs, + (Abs, - Abs;) x 100] + [(Abs, - Abs,) +
Abs, x100]} x 100
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ilo Abs, Ao An1sgandunavesaisiiadeu
WaaL.WmﬁfﬂLﬁudaumi@meﬁwuawmm, Abs, fi®
ﬂ"]ﬂ139_]mﬂﬁuu,awmmiL%a%’auWaaLWmﬁﬂfﬂLﬁuﬁ'
wideluansagaiendinisgady, Abs, A AIN13
AANAULABIANSI BT uneaadTGuAignYy

U U

saelaifsulansonlan, Abs, - Abs, Ao USune

o 1

Weawnignaaduaguueynia

Y Y

NNYANIINARRIREYNAnwIngla
NILUIUYAFULALNTTUIUNTANEFULUULALIY
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