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Abstract

A simple flow injection analytical system for an automatic determination of phosphate in water
samples using the molybdenum blue method was developed. Samples were injected and mixed
with ascorbic acid used as a reducing agent. The absorbance of the resulting molybdenum blue
complex was measured at 880 nm by a spectrophotometer. The optimal conditions of this system
were 2 mL/min of carrier flow rate, 1,000 ulL of sample volume, 60 centimeters of mixing tube length,
and 0.020 mol/L of ascorbic acid. The proposed method showed reliability, high sensitivity, spend
small amount of reagents and samples, and fast sample throughput (52 samples/hour). The limit of
detection (LOD) was 0.015 mg P/L of phosphate. Precision obtained injecting a phosphate standard
solution of 0.50 mg P/L (n=10) was 1.81%. This system can be applied to determination of phosphate
content in surface water samples in Lopburi province by comparing with a standard method. It was
found that obtained from the developed system agreed well with the standard method using the
pair t-test (ty, 0.04 <t 2.36). This flow injection analysis system has no effect from arsenate and

silicate interference for the analysis of natural water samples.
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3.2 NMSANYINAVDIAITUNIU
\Hesnndanauazensdiundusisuniud
anunsaiinufisendusioaudlaiguifeduiu
Woanuazilusasuniuiidrdnlunisinssy
Fro81ath [14], [18] fetulunineasaiisedne
N135UNIUVDITALNALAZD1STIUndaUfAT Ty
sruumsiansirloamalaginieusasuniuiinng
WNTUse 9 AU NEuiuasaza1eNInI§IuAY
[Wudu 0.50 Jaansuroanesanodns uardnaclu
53U (U 1) Teansazarsuenluidonluduinn
R1) finsfiunsanisnniaasiuifiedisnissuniu
Msiasn [13] lunsveaesd Anwianududu
Yo9 5imunRLA 0.01-0.10 fadnfuenidinde
8919 (Mg As/L) waz@ne1AuUduduroI@amng 5 -
300 Haan5uTANAADENT (Mg Si/L) HaN1INAaBY

NUIITTUVAINITONUDITLYLUALANINATIT 0.10

a a & a

TadnSue153Unmedns warnuddinnleads 75

(3

o I a

fadnTuddinadedns U 7) Feluundeun

5550w Rl UTeNSwunwardainebidiiu 0.005

o s

faansuens

I a

28735 [19] ua1au

FANMpaAMS [18] way 28 TadnsuTanm

3.3 n1sANEIUsEANSAMNVaIsTUUInadY

LRAYY
1NN5BRasazaIeuInsgIuatiussuulnag
BULIATUNANIENNUNLAY bATIINT T UYD

n3lunsgIulugag 0.04-1.25 fiadnsuleanesa
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foans lnuanvazvesdya i (Flow Profile) way

o

= al o

aumsﬁumaé’mamlugﬂﬁ 8 AN 1IMVBINTS
#5297M U39A1 LOD UAvfiu 0.015 adnsu
Woanasanedns wazanNnIsAnEIAIAUTIBINTS
(Precision) 91n1N152A@158EA1811M551U 0.50
flaanSuvleaviadasiedns Tuszuusiuau 10 ade 18
ALLTiBs (% RSD) Wity 1.81 % lasszuud
Ausaluntsias1evidledne 52 drednade 1
flaa

aaa
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o v
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aaa ¥ a @
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ol
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¢ A

waamesUnluanssaag wWealSeuiieussuulnadu
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ANNLANAINAUVDITIHALLDUAVDINITOBNULUU
szuunsTuedouarstiAnudnfueiaisuszneu
Badeudthdunounsaindieiingatn Wy nns
PONWUUTYUU NIS9DNWUUEATINITINAVBIETT
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aududurensaueanosn \udu Seszuuiild
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Woalalalndidsaiy (51991 2) Wy vresyuudl
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o ¥

880 unluwns auddu [20] FslueAdeildonld
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f19n LU 9uITeues Auflitsch, S. et al Lo Ly
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(reversed flow injection analysis, rFIA) L i o
wandeeilymusinissununsiaseranay
wAnsasERIeAReditnve swaTinunSELaveq
Fregneinnsosuaritowausd [17] waveuiseves
Neves, M.SAC. et al lgUA3e1unluluduian
AsIATANARAuasdnans nglusyuuiinisly
Liquid Waveguide Capillary Cell (LWCCQ) Faflsnen

gateiinmmillunisnsiata (Sensitivity) [21]

3.4 N15ATIZHABEINULAZNITASIAEDU

v a
1544 10va93s
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=l [ @

drfgluwndnaaidios Yaminany3 laefinisiu

'
al

f081911 9 90 (5UN

Y

1 uazans197l 1) :9nRanIs
npasanuIfeg1eiiiuaingai 1-4 uag 8 fidn
WoawlaliAnAummsg iy diufedad 5-
6 uaz 9 fawoamaAuiasgIuieannuiim
AananindiuurasuruLaziuems 3901983
Udpgtihiisainaiieunsguranit uagainng
wWiguilsunanslasisivleanainseuunisiva
wuulWaduanduiuisimsgiuuuuinsgiuly
dAtuuguuuwund (batch method) ved Standard

Methods for the Examination of Water and

Wastewater (APHA) [22]
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arflag19aru U IEAaE AU WUIEAn

SovarnislanduAuaglugie 97-104 % wanis
naaesfiliaenndasfusuideonats 4 U 1wy
uATeves S. Auflitsch et al. [17] finu31szuy
msiATzeawmamesyuuluanuulnaduandu
a1u1sadasizineaaludiogratnldodidl
UsgdnSainuazlananisnnass@onnanaiunis

AATITwUUNUAY (Batch Method) [13]
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