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6) Software m%%'u‘?u'ﬁayjamn Sensor i Software fidoutimassinlusunsy Visual basic 99
mm‘m%‘n'ﬁagauaz;ﬁui’ﬂuﬂauﬁd wwef mansodontuandszuaans ldiuiidlavmmessaade

wannIhsdunuusaiuilauassiia Super bright LED Andiausslviiuloufaviuss (Fiber
optic) thuaslds Flow celt Tuy m:ﬁmsa:mm‘f‘]s‘faami’i'mfi"lmigmn?mum'lmarfi'!u Flow cell WRafIdarm
m‘sazmn%zgnﬁumu‘lﬂﬂ'aluuﬁ’aﬁﬂumﬁnﬁ'mﬁﬁa’uaa Flow cell @'i'xLLmiaﬂmuzgﬂmaalml,ﬁ"zmuaaﬁa:ﬁ
299584 Photo detector AasaTaiauazuilasiarudiuadliaylugiussussiulnidd (D.C. Voltage)
IﬂuﬁmﬂmﬁuuaoﬁLLﬂsﬁum'soﬁ'mmﬁuﬁtmﬁﬁmaa’aws uazdeda ludadulasdyyimezwinaniiln
finan (A/D) LLﬁaﬂnﬂ’agaaﬁﬂaamaeﬁwm’mLﬂﬂ’mmﬁ'lﬁi]au'l;ﬁ’ﬁu Microcontroller ﬁLm@Tv!maa Controller
a:ﬂﬁagaﬁandnaa@iaiﬂﬁq Microcontroller WULauNsy (Serial Interfacing) A3eN10331% RS232 (RS232
Port) Warmalszaana

E&J 2.2 qﬁnsniﬁl*ﬂummswfm (Detector) luszuy Segmented flow injection analysis

2412 qﬂnitﬁfﬁlﬂunmﬁmﬂaommﬂ
o - s . .
lufitiacls peristaltic pump laz solenoid valve
2.4.1.3 gunsnialflumusnweasemasanainizuy

Qﬂnscﬁﬁl’ﬁlummunﬂaammﬂaanmnsxwﬁé’nvmé’agﬂ

Gas
Qutlet

U 23 qﬂnmfﬁiﬁ"lummun
TEFLON o
Membrane Wada I AaanINTL Uy

Infet Outlet
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2.4.2 N1IRIIVADUNITNNGTIUL @Y Detector
ANIATIIRALMIYNWIEY detector Aiaatunnusruulnadwanduarwadasznavsey
1) MIANNAMS Drift v83 baseline
2) T NITuEUATIT8INTIATIVIG (linearity range)
3) Reproducibility 28sdtyanmiinnadutusing g

2.4.2.1 MIANWUED BINMWIBIRYYI
vmmeses flow drwdiulussuoussiufindygnolugisanmils

2.4.2.2 m3Ans 9 uaTITe9N1393739738 (linearity range)
minsngasandmduaselanld 2 530
1) dahaRnnadutudne g llusruoInsdwandussmddan findunssuadan
2) Idszuulnsdueaduarwiddaantjisusenitelasaou(il) Nu salicylate

Manifold A1 1%

Mixing coil

Injection
Valve Waste

3‘1] 2.4 Manifold #%$UA373§0UN1TH9UDEI Detector

R = 0.01 M scdium salicylate 14 0.10 M acetate buffer pH 4-5 Mixing coil = 50 cm

Sample loop = 25 pl waaa LED : &ddu '

Ymidessazannvad Fe(ll) anudutu 2, 4, 6, 8, 10, 12, 14, 16, 18, waz 20 ppm Wil
NTUAAINITD9 0.01 M Sodium salicylate 1 0.10 M pH 4-5 acetate buffer laplf0a71n17Ma 2.5 mbmin
2.4.1.3 M3977988Y Reproducibility V8I8Tyqyn

Ymideasisazanuvad Fe(li) fanmdudu 4 ppm uaz 18 ppm it lulunszuadmizas 0.01 M

Sodium salicylate 10 13 wasynITiunn Figram tLa:'Y@ﬂ’J'uJE‘IN’J‘JaG peak

2.4.3 midnwnlfAsofiesianldiussuy sFia
2.4.3.1 U§f3eszuinslasean(l) Au salicylate
UiAssinAadudimums
0 0 2+
Lo §
O 4R CI)
OH O/FE(H20)4
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Manifold #i1%

Sample Bubble
M Separator

Waste

Injection

Pump Valve

Valve

N;

31} 2.5 Manifold 2893520 SFIA iia 1 fine fmIvUfATusEwinalafaau(n) fiu salicylate

R = 0.01 M scdium salicylate luotom pH 4-5 acetate buffer, M = 50 cm, Sample loop = 50
waea LED: #indu, sasmslna: 2.5 mimin

wnsdessacannaad Fe(lll) aadudu 1, 2, 3, 4 uas 5 ppm 11 Wlunszuadaniaas 0.01 M

Sodium salicylate lu 010 M pH 4-5 acetate buffer tinu manifold uuuidnemauas L@y ene
WRBAgUNW

2.4.3.2 jidmvesmniialaduddavg

u

- -1 = - < as Ly ar - -y F-3 J et
ﬂgnm’maam*sm@ﬂuaumuuugl’ﬁmmumwnﬁmmﬂamwa UHMIenAaBuaIsuMms
12Mo0, + H,PO, ——> (H,PO,M0,,044)

(H,PO,Mo, 035)' + Ascorbic acid ——> Molydenum blue (Phospho-complexes of I\/1c>"I & Mov hydrate)
2 4 2
Manifold fil%

Bubble
M, separator

Waste

Injection

Solenoid T

Valve —

31 2.6 Manifold 1893301 SFIA dmivUjiTonvesmaialufufivuug

R, = 0.3% (WN) LLQNIMLﬁ&IlIIHﬁ‘LILﬂﬂluniﬂ‘gmfiﬂ, R, = 0.5% Ascorbic acid, M, = 25 cm
M, = vary, waa®a LED: a9, 8a5IN1T A 2.4 mlimin

2.4.3.2.1 MIANHATEITUIA sample loop
msnaasslasdemsazamnasguwamwardudu 1, 2, 3, 4 uaz 5 ppm HI manifold KUULAY

amawaz hidsame lagld sample loop Tw1@ 50, 100 waz 200 i W3suifioy sensitivity 189MIze93s
2.4.3.2.2 MIANBIHATDIAINGTT mixing coil
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nmmaaaslasiamsazmoanasmwiamnaidndu 0.1, 0.5, 1.0, 1.5 uaz 2 ppm HIW manifold

woniduanmeusz bilinanme Tasld sample loop aw@ 0, 100, 200 uaz 300 w LWEBLATEY sensitivity
& -t
TBIMIFDITD

=

2.4.3.3 Ufi3srveslasaon() A 1,10-phenanthroline

maSanonanaslfjitorvesnsiiammlsneudsdauiy 1,10-phenanthrotine AIFunTs

7 N\__// . 13Fe . / N\ 7 N\
=N = =N N=
N 4
Fe /3

Manifold 7115

Bubble
M, separator

HN e

(® &)

QLLD

Pump

Solenoid
Valve

31 2.7 Manifold 18971y SFIA dwivljituaslasaau() Ay 1,10-phenanthroline

R; = 0.1 M acetate buffer, R, =5 x 10*Mm 1,10-phenanthroline, M; = 25 em, M, = vary

waan LED: ®idu (510 nm), 8ATINT WA 2.4 ml/min
2.4.3.3.1 NMIANBINGRTDIVUIN sample loop -

vnmnesaslasdamsacmsaiasguwledaau(l) iTudn 0.25, 0.50, 0.75, 1.00 uas 1.25 ppm M
manifold wrdnanmeuazliduaine lagld sample loop vune 50, 100 uaz 200 i wiuuidiou
sensitivity 789Ix0935
2.4.3.3.2 MIANMINETBININBEN mixing coil

rmsneasslasiamsnrmuunasgmledaau() udy 0.25, 0.50, 0.75, 1.00 uas 1.25 ppm KU

manifold wouiiinenmeauazlhdueinma laold sample loop 2wa 0, 50, 100 waz 200 w Wisuifsy
14 o
sensitivity 123M9I8237F
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]
unn 3

HAaNTIMARDY

3.1 HANIATIVADUNI TV INT DY Detector

3. msfnsnaissnmwrasdngam
- v - \ o v e Y v
nnmmesasiag flow it Wluszvoussiudindygrslusnnawiie wuitdygiaild

. w d
AauTnanah muﬂm'lugﬂ

0.0001 -
¥ 0.00005 -
=
1]
2 0
o
8
< -0.00005 -
-0.0001 . . T ; . . .
0 1000 2000 3000 4000 5000 6000 7000
nal (sec)

- -« \ .
31] 31 mmJaumuJmangrywmimmna‘mn'muwae Detector

] [ "
3.1.2 msAnezsanaiindnasetesninivia (linearity range)
1) 15iG
v g = :’ i L & ) o s oo d‘ » = o
ldvhniiahdRenututudasg T lwszuulnaduantuazwddaniblbidunsuadnnle

[V ' [ - =
anuABSTE I MuTWILR Y R MazUR 3.1

y = 0.4361x - 0.0375
R? = 0.9988 .

Absorbance

0 0.5 1 1.5 2
Conc (x 10%)

-
*v g o

32 franuiumduativaistuuanialan g
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wuiwiumwmﬂmﬁumwawzuuaﬂﬁﬂa:ag’lwﬁ'nﬁs:mm 0.05-0.7 Absorbance
2) ¥rvulnaduwentuacuddavanl Hiderssninatadaau(n) My salicylate

'ls‘fuamsmamé'a;sﬂ

1.40 -
1.20 -
1.00

y = 0.0638x - 0.0624

Absorbance
[ ]
3

sespsasesressatssssussrassentnananren Rz = 0.9944
0.60 1
0.40 -
0.20 -
0.00 T . T . ,
0 5 10 15 20 25

Conc (ppm)
71 3.3 taenudumduanzeszvvasvisnndjitoeslesesup)
wu:i'l'ﬁ'mm’mL:‘Jul.ﬁ'umwao‘szuumﬂﬁﬁm:a;j'lmmﬂ's:mm 0.05-0.7 Absorbance BUWLAEINU
3.1.3 M393798a1 Reproducibility 20ednme

avinmsdaansazansees Fe(l) Ay 4 ppm uaz 18 ppm W lUlunszuaswives 0.01
& - a -~ AN e
M Sodium salicylate 10 9139 URXTIMIUUAN Figram waziaATNFIT84 peak Aildnauaaslugy

1.95 4
1.45 1 16 ppm
g
c
1]
T 0951
173
L
LS
0.45 - 4 ppm L\- |
o or LRI
0 2000 4000 6000

d . -
31 3.4 Figram vasledaau(i) finnandudu 4 uax 6 ppm

IINHEMTNAFIWU TR ITLINUNATIUBBIFTY MR TITNEY 4 ppm 1A 0.003 Aa
I P v . - = e
1w %RSD = 1.57 % uarfinnandndu 18 ppm iy 0.022 faillu %RSD = 1.83 % enuday



32

we Y T § e ar o Hd . -
nnmmaassmTagidinesadistainiulidygursimsansfanasfiaiwsueiizag
at w N . d o & N - N I o
AMNLUEUATY (Linearity) NNJ1993UA 0.05-0.7 Absorbance uasdnuusinginia reproducibility Al
" d - L e - J Lo - .
sraunin wazanusmh Wt mnsudlueSasarainluszuy flow injection analysis

3.2 nsdnsnlfAsufiosianisiussuy sRa
3.2.1 Yjisunsznitolasean() fu salicylate

diszgndszuy SFIA AudfAsunszwdwlafeeu(lll) fu salicylate 'l& peak signat uas Calibration
graph @iy31)

50 ul sample loop
0.45 50 cm mixing coil
04 1
0.35 {
0.3 SFIA
0.25 -
0.2 |
0.15
0.1 4
0.05 L
04 L

-0.05

F1A

L UL

o 2000 4000 6000 8000 10000 12000 14000

31 3.5 wWipuifiey Peak signal wa93zu FIA U SFIA

0.45 -
0.4 1
0.35 -

y = 0.077x - 0.003
RZ = 0.9968

o

N2

W
1 1

X ddinaine
® (fuana

Peak height
o
N

y = 0.065x - 0.009
R? = 0.9983

o

Q@ =

=
i3 1

Conc (ppm)

31 3.6 \W3nuifiny Calibration graph 1893710 FIA fiu SFIA

; R A vd a e . ™ e . -
91N Calibration graph fldideaifiouifiny sensitivity Wui1wasszuy SFIA T sensitivity figs
' " p
miszu FIA dsasluansed 3.4
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@171 3.1 Winiisy Sensitivity sznineszuy FIA (Lidveima) Aussuy SFIA (Huenna)

a3 Calibration sensitivity RNt (i)
FIA SFIA
1 0.0557 0.0677 1.162
2 0.060 0.070 1.172
3 0.065 0.077 1.185
4 0.0603 0.0723 1.199
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322 0§ wasmaialafuAnuug
3.2.2.1 M3@NBINAVDITWIA sample

.- e . . . oA o . . ar
lavinmsfinsnavaisuna sample loop filida sensitivity lasld manifold Al mixing coil @
Flgram uas Calibration graph ﬁ‘@a'ﬂ

15 4
1.3 1
1.1 4
0.9 4 FIA
0.7
0.5 -
0.3 4 !
0.1

0.1 ' ' ' ‘ '
0 2000 4000 6000 8000 10000

50 ul Sarrple loop

SFIA

15 -
1.3 100 ul Sanple loop
1.1 4
0.9 - ‘ SFIA
0.7 -
0.5 -

ot J N \

-0.1

0] 2000 4000 6000 8000 10000 12000

1: ] 200 ul Sample loop
1.1 1
0.9 -
0.7 -
0.5 4
0.3 l |
011 Y y L L
-0.1 r r r . T r r

0 2000 4000 6000 8000 10000 12000 14000

Fla SFIA

-] b A =i 1] R
31] 3.7 Wisuifisy Peak signal 28932UU FIA nu SFIA Lia sample loop ¥1WI8AINU
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0.8 1 50 ul Sample loop 1.2 1 100 ul Sample loop
— 0.7 1 —~
> | ; 1.0 -
B 06 *FA -53 ® FIA
< ® SFIA w~— 08- esgra
o 0.5 1 &
% 0.4 1 '% 0.6
£ . = i
@ V< o i
a 02
% 0.1-
0‘0 . . Y 0.0 T T 1
0 2 4 6 0 2 4 6
Concentration (ppm) Concentration (ppm)
0.9 200 ul Sarmple loop
~ 0.8 1
B 0»7 T Y FIA
<< 4
~ 067 egrp
£ 05
< 0.
}T:; 0.4
] 0.3 T
g 0.2
% 0.1 -
0.0 : ; '
0 2 4 6

Concentration (ppm)

P [ i = , -~
311 3.8 W3suifiny Calibration graph 98335xU1 FIA NU SFIA Wa sample loop JTUWIAANK

. . R . .
1719 3.2 Wisuifioy Performance 3:win9s:uY FIA NUIEUU SFIA Wlald Sample foop TUIREII9) NU

Sample FiA SFIA

loop (ul) | slope R’ ANBME peak slope R anwme peak
50 0.138 0.9985 Una 0.1467 | 0.9999 Un@
100 0.2093 | 0.9978 Un@ 0.2093 | 0.9976 Und
200 0.1835 | 0.9798 tl.GlnLi'Ju_ 2 peak 0.155 0.999 | uaniilu2 peak

@179 3.3 WRBuifiuy Sensitivity 353195211 FIA AUSzUD SFIA Walt Sample loop 1wad119 N

Sample loop Calibration sensitivity st (i)
(1) FIA SFIA
50 0.138 0.1467 1.1
100 0.2093 0.2093 1.0
200 0.1635 0.1585 0.9
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nuansnasaswrinlussuuittail mixing coil MIRNVIIATDI sample loop Tailevinlw
sensitivity 289301 SFIA wandnallanuasszuy FIA e udarily peak Alduan usz reproducibiity i@
yaluszuu FIA wasszuy SFIA wlaanns dispersion tialdanifiuly nsle mixing coit ihazvinlwns
disperse Aaldunninlurma@orufl promote mixing lume

3.2.2.2 NMMIANBIHATBIAIINGT mixing coil

. . . Aa ) .y -
IdvnnmsAnsINaTeInImB” mixing col Aiflde sensitivity 1ot vary #3081 mixing coil
- 2 o v o
AU 0, 50, 100, 200 e 300 cm URE TUNADY sample loop HIN 50 UaT 100 pi TARRAIRITI

@719 3.4 (Wibuifipy Sensitivity T5Win932UD FIA Auszuy SFIA ald sample loop vu1@ 50 )

mixing coil Calibration sensitivity Rt (in)
(cm) FIA SFIA
0 0.1380 0.1467 1.06
100 0.1697 0.235 1.38
200 0.1437 0.2404 1.67
300 0.114 0.1959 1.72

#1719 3.5 1WSominy Sensitivity Stwinaszun FIA fuszuy SFIA (flald sample loop 2wa 100 pt

mixing coil Calibration sensitivity Lﬁui{u (i)
(cm) FIA SFIA
0 0.1324 0.1457 1.10
100 . 0.2405 0.2861 1.19
200 0.2296 0.3829 1.67
300 0.2048 0.3857 1.88
0.95 - 50 ul sample loop
Fia 200 cm mixing coil SFIA
0.45 I ’ ﬁ
-0.05
0.95 - 100 ul sample loop
FA 200 em mixing coil SFA
0.45 -
-0.05

. . o o v dad
E!J 3.7 Peak signal anat13va35suy FIA nu SFIA ﬂﬁﬂﬁ?:nﬁfﬂﬂﬂaﬂﬂlﬂﬂﬂﬂﬂﬂﬂ‘ﬂ



37

0.60 -
® FIA 50 ul sample loop 0.90 7 o FIA 100 m sample loop
200 cm mixing coil ) it
oso{ * SFIA g 0.80 { ¢ gra 200 cm mixung Coil o
4 oal ¥ 0.2404x - 0.0014 ~ 07%7 y = 0.3829x + 0.0198
- R* = 0.9988 £ 0.60 R? = 0.9979
ot L
'Y} -
£ 0304 £ 0.50
£ @ 0.40 1
% x
§ 0.20 1 E 0.30 1
y = 0.1437x + 0,0093 0.20 y= oéngo%xg;:}wa
0.10 R? = 0.9991 o
0.10
0.00 . : . : . 0.00 . . . . .
000 0.50 100 150 2.00 2.50 0.00 050 1.00 150 200 250
Concentration (ppm) - Concentration (ppm)

-~ . s - a9 v _dad
31 3.8 Calibration graph @8ti4w893:UY FIA NU SFIA Arnmzmanasesfidnafianas

L]

INNAMINAFDINUIIMIRLA MUV mixing coil =¥ sensitivity DoI5EU FIA Waz SFIA

. o oo - PR o A& - ~ P oA
ﬁ"l'lﬁ'i]J'lJQﬂ')'ﬂ'l'ﬂﬂdﬂ’l‘iLﬂﬂI&lﬂUﬂuNUgLWN'ﬂu I@UTZUU SFIA TNNGIYERTINUNNINLDTUIAD DI

sample loop Yinriuaazy

Slope

0.45 1 —*—S0utFIA
—e— 50 ut SFIA
0.40 1 —x—100ulFIA
0.35 1 " 100uISFIA
0.30 -
0.25 -
0.20 1
0.15
0.10 - T T T

0 100 200

Mixing coil length (cm)

300

o ' ¥
31 3.9 Sensitivity 7097310 FIA WAz SFIA NANU81IT849 mixing coil §199 A

~ e s 9 ' o & w~ . -
YUY SFIA fUT0LNN sensitivity Taunninszuy FIA Amfleunuiia 1.72 vin Weaue1ives

. , & a -~ - & i A .. N a X 4 a v o
mixing coil U'ln'ﬂul.lﬂ:llll.u'lIuN'il:lWUlJ'}ﬂ'ﬂulﬁalwuﬂqﬁlﬂU'I'?'llﬂ\'l mixing coil lﬂuqﬂ'ﬂu ‘ﬁﬁaﬁ‘ﬂﬁlﬂ‘lﬂ?qlua

- . ® ﬂl J 1 . - z g 1 Y J’ !
ANNLTITVEI mixing coil LWNTUMTUWINTEY (Dispersion) Tuna 2 szuuanfia e nauua lusELy FIA as

a & , = . & .
Lnﬂ'uu'ld’mnn'n'lus:uu SFIA ‘NQTI btock Iﬂ s nd mmwsn's:muumu’nm’m‘lﬁmnﬂﬂuni"n'nm
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374 peak é’e'ﬁﬂga’lumﬂd (va3s 50 pl sample loop 200 cm mixing coil W&z 100 Ltl sample loop 200 cm

mixing)

@171 3.6 LBDUINLY AR89 peak T:WIN9TIUY FIA NUTSUL SFIA fign1zdnag

AMVDUTU A#n711912957% peak NN IU peak

{(ppm} {50 11, Data point) (100 pl, Data point)

FIA SFIA FIA SFIA

0.20 101 135 114 107

050 198 198 251 215

1.00 232 206 342 267

1.50 264 226 339 286

2.00 276 240 401 358

& = . > ' v - ' a [y 4 w
uanniinadinnasenmassiistAnsuan e reagent numIRIatARa laaauin A
sensitivity 7893500 SFIA And1uadssuy FIA
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3.2.3 Ufjitsvaslafoan(l) iy 1,10-phenanthroline
3.2.3.1 MIAnyINat09WIA sample loop
v Ay g s v . L IRY; B .
dvinsAnsinazattwia sample loop NlAD sensitivity ta1% manifold 7l mixing coit usz

vary 7W1a783 sample foop \{ju 50, 100 uaz 200 pi l&f Figram uaz Calibration graph @43V

1.5 1
1.3 A
1.1 4
0.9 4
0.7 4 SFiA FlIA
0.5 -
0.3 -
0.1 -

_0.1 J T T T T T 1
0 2000 4000 6000 8000 10000 12000

50 ul Sample loop

100 ul Sarmple loop

SFIA

-0.1 ' ‘ i ' ' :
0 2000 4000 6000 8000 10000 12000 14000

1.5 -
1.3 4
1.1

200 ul Sarple loop

0| SFA "

0.7
0.5 -
0.3 4
0.1 1

_0- 1 ] T T T T T J
0 2000 4000 6000 §000 10000 12000 14000

T

o - P a N -
31] 3.10 WiowmAsy Peak signal 9233xuU FIA Ny SFIA 148 sample loop NUUINFH1INT
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0.6 1 50 ul Sample loop 1.0 4 100 ul Sample loop
0.5 - -
g ) ® FIA g 0.8 T ® FIA
X 044 esFia < ® SFIA
] £ 0.6 1
B 0.3 A °
] 2 0.4
< 0.2 %
]
g 01 e 02
0.0 T . | 0.0 : . .
0.00 0.50 1.00 1.50 0.00 0.50 1.00 1.50
Concentration {(ppm) Concentration (ppm)
1.0 200 ul Sample loop

8087 opa

3 * SFIA

b 0.6

2

£ 04+

.

g 0.2 -

0.0 . . .
0.00 0.50 1.00 1.50
Concentration (ppm)

31 3.11 WSwuifisy Calibration graph V8431 FIA 11U SFIA Wil sample loop fpunasnariu

ot v - - i . Ve e
#7719 3.7 Winuifisy Performance Ttw393:UY FIA NUszUU SFIA (ald Sample loop TUI9A 9 NU

Sample FIA SFA

loop (pu) slope R’ ANV peak slope R AN peak
50 0.384 | 0.9965 Uné 0.3933 | 0.9963 Un@
100 0.6813 | 0.9932 Un@ 0.7227 | 09965 Un@
200 0.6543 | 09852 | uamiwu2peak | 06173 | 09892 | uaniiu 2 peak

- ' o A - l ) w
1719 3.8 Liﬁﬂmﬂ g1 Sensitivity 7tH195:DY FIA nussuy SFIA LY Eﬂ'ﬁ Sample !OOP TUIAA G NU

Sample loop Calibration sensitivity Rt {(win)
(1) FIA SFIA
50 0.384 0.3933 1.0
100 0.6813 0.7227 1.1
200 0.6543 0.6173 0.9
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MNAM MWL luTzDuA LIS mixing coit MIRNIWIAUaY sample loop 1ailévinlw
sensitivity 18955 UY SFIA uanainalUainyasszu FIA Lay udazvi i peak Alduan uaz reproducibility 1id
MaluTzLU FIA uazszuy SFIA ileanas dispersion waleeoiinluBonad idsnmi st jiturveants
alududtuug
3.2.2.2 NM13ANBIRAVDIAMAYI mixing coil

ISR N INEERININNET mixing coil ilida sensitivity Tag vary AN 3989 mixing coil

r P w [
A3Ud 0, 50, 100 LA 200 cm UAE TUIRDI sample loop AR 50 waz 100 w lduasaanTe

yr ] Ly A 8.
@A719719 3.9 Wiuisy Sensitivity 7tWI 78U FIA nuTtuu SFIA el sample loop YU1A 50 pl

mixing coll |  Calibration sensitivity | 1ANAW (1¥in)
(cm) FIA SFIA
0 0.392 0.303 1.00
50 0.294 0.340 1.16
100 0.244 0.402 165
200 0.2231 0.4024 1.80

=l ) gl J &
A1719 3.10 Wisuiisy Sensitivity 7w 7193500 FIA NUIsULU SFIA LY ald sample loop UM 100 pt

mixing coil Calibration sensitivity Rutu (i)
{cm} FIA SFIA
0 0.600 0.600 1.00
50 0.624 0.776 124
100 0.464 0.7593 1.64
200 0.360 0.580 1.61
0.55 - 50 ul sanple loop
0.35 | 200 cmmixing coil SFiA
0.15 4
-0.05
0.85 - 100 ul sample loop
100 em mixing coil SFIA
0.45 - FIA
-0.05

. w ' w o 3 Py
31 3.12 Peak signal #1881918932 UL FIA NU SFIA nﬂnw:mmmaaﬁlﬁwanﬁnqﬂ
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0.60 1 50 ul sample Yoop 1.00 | 100 ul sarmple loop
200 cm mixing 0.90 100 cm mixing -
0.50 1
0.80 - = -
- y = 0.4053x - 0.0067 ~ y =0.7593x - 0.0858
@ RZ = 0.9958 @ 0.70 1 R* = 0.9936
8 0.40 £
< <
< = 0.60 |
= =
2 030 :;IFAIA 2 0.50 1 :;:‘;A
= £
gxg _: 0.40 T
g 0207 & 0.30 -
= 0.464x - 0.026
] 0.20 y=
010 y = 0.2213x - 0.0053 0.10 - R" = 0.9965
5 .
R* =0.996
0.00 T T 1 0.00 T T ]
0.00 0.50 1.00 1.50 0.00 0.50 1.00 1.50
Concentration (ppm) Concentration {(ppm}

L - - o] e v ded
71 3.13 Calibration graph @28t199833:UY FIA NU SFIA ﬂﬂﬂﬁ?:ﬂﬁﬁﬂﬂaaonluuanﬂnqﬂ
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Development of a novel continuous flow analysis technique
by combining segmented flow analysis with flow injection
analysis

Yuthapong Udnanakongkarn .k psu.ac.th .aroon Jakmunee"™ and Kate Grudpan®™

“Department of Chemistiy. Faculne of Science. Nareswan Universite, Phisanulok,63000, Thailand
*Department of Chemistry, Facuin of Science, Chiang Mai Universte, Chiang Mai. 50200, Thailand
‘nstinate of Seience and Technology: Research and Development Chiang Mai Universiy, Chiang Mai, 50200, Thailand

_Abstract—A novel continuous flow analysis technique by combining segmented flow
analysis with flow injection analysis was developed and will be applied for the reaction
between iron(lll) and salicylate. “In this work a novel method, using small scale of flow
system. for determination of mole ratio between iron(Ill) and salicylate in a complex was
studied. It was found that the mole ratio between iron(111) and salicylate was about 1:1. The
method will be applied to another complexing ion.
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Keywords— Continuous {low analysis. Segmented flow analysis, Flow injection analysis,
Iron(lil), Salicylate. Small scale, Mole ratio
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Mole Ratio Determination and Photometric Titration with a Small
Scale Continuous Flow System

Yuthapong Udﬂrm,l Jaroon Jakmunee’” and Kate Grudpamz'3

! Department of Chemistry. Faculty of Science, Naresuan University. Phisanulok,
65000. Thailand

- Department of Chemistry, Faculty of Science, Chiang Mai Universinv. Chiung Mui,
50200, Thailand

I nstitute for Science and Technology Research and Development, Chiang Mai
University, Chiang Mai, 30200, Thailand

A small scale continuous flow system for mole ratio determination and
photometric titration was developed. The system consisted of a peristaltic pump. a small
reaction vessel, magnetic stirrer with a small magnetic bar. flow cell and detector. A
continuous reaction was performed in the reaction vessel. The reagent was added
continuously by a micro pipette. The system was well applied for the determination of
mole ratio of iron complexes in various pH media solution and also for photometric
titration between iron(liI) and EDTA. It was found that the system yielded in high
accuracy and precision results. The total volume used in one experiment was less than
that of the batch system whereas the more data points were obtained.
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