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An Automatic Titrator Based on a Photometric Sensor
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Abstract

This research presents the design and the development of an automatic titrator using a red
green blue (RGB) detector for the detection of the endpoint with colour indicators. A monitored
colour signal may be displayed red, green, blue or both of thesecolours, which depends on the
characteristic of a sample. A titration curve is plotted and used to calculate the endpoint. In the
developed titrator, a syringe pump used to deliver a precise volume of titrant into the sample. The
developed titration result was compared with manual titration and did not show statistically
significant differences between two systems when the paired t-Test at the 95% confidence level was
applied, and the results was provided a good repeatability (relative standard deviation (RSD) = 1.54
%; n = 10). Moreover, the inter-laboratory comparison was performed to evaluate the developed
titrator for quantification of iodine value in palm oils. The inter-laboratory comparison result showed
that Z-score value (0.84) is less than 2, regarding as satisfactory. The developed titrator is inexpensive,
simple also minimize operator error and improve operator safety.
Keywords: photo titrator, an automatic titrator
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A15797 1 wanananishnseaalalefuluinduuidy menseslninsnonlulflaeldinsiainwas
Wiguiguiunanisnmsnile

alalanu (nSulalafu/ 100 Au)

n IMUIUGIVBINI5NAGU (n=10)

wiedlninsndaluda Tnnsnile
1 56.52 56.90
2 58.52 57.83
3 58.04 59.40
4 58.46 58.30
5 57.73 59.54
6 60.05 57.89
7 57.69 59.26
8 57.72 57.48
9 58.10 56.42
10 57.74 59.57
Mean (A"ia) 58.06 58.26
sD (Audiaiuuunsgu) 0.89 1.15
%RSD (Andeauuannsgudunims,anausiugn) 1.54 1.97

afUseNaLazdaLEUBLUL

nadldainnisinmsamadlelesulutiulidy deedednmsnsnluialagldinsaain
LLmLﬁ'aﬁwmmmmU’%mm o amEJa(5’;EJI‘tJiLm'ﬁuﬁﬁmmﬁ'fw,l,é’aﬁﬂmﬁmammlaiaﬁuimé”miuﬁa
muaumiw 3 Lﬂsaumamuwaﬂﬁlwmimua WU SeedeiilndlAsstunasauuluguansae
Andsauunsguduims wndndssuuiasguduinsdadesuansiannuniugivewa
ASNAFDU mmamﬂwmmmlaiamummmaﬂwmmamiumumLumLuummgmauwmﬁuaamw
mslumsaile 91nm15797 1 hransmegeuiildanisnagoufisnstudunuioudiousenadsnia
ad® tTest Aon15iUSsuUTiBUAILRE HU0INANITNAABIIINI S NAaDT LAN 197U Taeld excel
TUswnsuad Data analysis $8 t-Test WU @1 t AFIINNISAILINLUY one tailt cal = 0.44 uay
A1 t INMITWUY one tailt critical = 1.73 wuin t cal< t critical aiﬂmmamimaawmmaamﬁ
Lifeuusnsnatuegeiidedfyiisssuanudoiu 95% wanadsmnsd 2
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AN5199 2 LaRIHaNTISIUSEUBUALRAEYINANITNNABIRINIONAABRINLANAINNY t-Tests tagly
excel TUsunsuadd Data analysis

t-Test: Two-Sample Assuming Equal Variances

Inmsniie w3aslinsndaludd
Mean 58.26 58.06
Variance 1.31 0.80
Observations 10 10
Pooled Variance 1.06
Hypothesized Mean Difference 0
Df 18
t Stat 0.44
P(T<=t) one-tail 0.33
t Critical one-tail 1.73
P(T<=t) two-tail 0.67
t Critical two-tail 2.10

wona Nt n1sUTsuisunasEnI1iesUuinis dmsunisvaasuailaladuluyidulidy
Wisuiiudu 2 iesufjuinisiiadssiunadin nanisveaeulelafuilaainiesaalnmsndnlud
wazlminsadlonuidunsgiu Wunumelevieold nsusediunalden Z-score

Z = (Xi-X¥)/s*
o Xi o mﬁlﬁmﬂﬁawgﬁ’ami
X* Ao Aady
S* fio Standard Deviation

1A8ANIUNAINENNT LNUINNNTUSELIUAT Z-score WanIsanIsIen 3 wagnsiSeuieuna
srinaesUfuRnsdmsuailelefuwazAl Z-score WanRanTg1l 4

A15197 3 LauainsUsELuAN Z-score

A1SUEASAT Z-score anaﬁmiﬁlau%'u
|z|<2 nasfufitnela (Satisfactory)
2</z]<3 waLdufitnasd (Questionable)
|Z]>3 waliduiiunela (Unsatisfactory)

a wa &

0 : @uns9 4 wag inaeinsUseiue Z-score 910 QP-RES-004 sutlauiBUuRisenisnsisdeukasssiunanisnageu
atuil 20 drtinnIaalioInemansuarnISNAFEY L.aUAIUATUNS

dl bl I U 4 a wva o o 1 a 1
M990 dmsilSeuiiisunaseninsiesufuinisdmsualelofuuasel Z-score

alalafu (nsulalafu/100n5%) Z-score
w3oslnmsndnludf 58.06 -0.84
Inmsnile 58.26 1.45
ViosufuRnnsdu (1) 58.10 -0.36
VioaitAn158u (2) 58.11 -0.25
Mean (Fiad8) 58.13 -
SD (Adsasiuusnnsg) 0.09 -
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91915197 4 WU Z-score vasualelofuiilaanniniadlmnsnsnlud® Wi -0.84 Wl
Ussidunaininasinsuseidiunudn | 2| < 2 uansdn warduiitinelauaglidnddninainua
mslnnseile luvasfinanslnmseiielian Z- score Aoudnegendn Ae 1.45

InNansageun1sihaurennsasdlmnsesaludflagldmnsaiauadaenisnageum
Anleledulutiiuundy naannsisulioudienaismneeda tTest sewinsaeddsnuin Tuuansig
AusgeiitiodAy wagkaannsUsziiiual Z-score mwﬂwanmmsauwmw | Z | < 2 uanei
narduiivnela aiﬂlmwmiaﬂ‘mmeamiumimaiﬂummummLLawweumﬂuummsﬂiﬁummﬂsmm
iaiamuiuuwuuﬂwaulmLﬂuamm dreliiniTeduianvansiniitosas ammuwumnmwamiaa
Innsnonlusifsiang
JolauaLug
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aLaﬂimmﬂwaﬂmﬂ‘vxlﬂﬂLﬂﬂumimammlmmﬂu TneNINAINRTIENed Y uBanInTALAS
dousatululasnoulnsaass PIC18F252 wiosuen noudwoyaliunasuiiineiUssuianaseoly
ﬁnwumaiummawaammamiumﬂmmmwwmmnmaLwﬂuﬂmmu wiu ArslmsaiemyUsuna
uﬂumamaumﬂmﬂmmmﬂ Karl Fischer method Jugu

#3UNan15Y

T TT APVRITPRC I IIRIE 7 0 ORI APHIE, KA. PV B
nansnaaeuusiugrlunismanleledulutiudidy TnedAndsavuinasgiuduinidosndn
nslnimsedionuisunsgrudndes WeluTeuiisusie t-Test nuin ludanuuansisegied
ﬁaé’wﬁ’msvmwﬁﬂaaﬁ%‘ fiszunnudatiu 95 % wavdlowSoudisunanageudmsualelefuly
vhafutnduse mwwmﬂgmmsﬂ‘ulmaa"l,mmmamiuumﬂsvmuwamam Z-score WU AN
Z-score tounin 2 wansnlinaduiiuiwela venaniiednmsasnlualngldfnsiatnuauy
RGB faduwadasdiedniunisnsadasziiiauisoadielalusailauns auisathunlduny
wdediledmsunisnTinziiedslnmsaldegnsUsemda waz e UymIn1snneAniun1ves
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ﬂmﬂNUﬁLﬂﬁax‘i
ﬂiuﬂlIUGl‘U’fNLﬂiadli’]mi@]BG\IUNWIG]EJI‘U@]’JW?]‘U’J@LLE‘N mmu
FEUUNTIVN : TCS230, Photodiodes array with red green blue filters
Sz‘uuﬁu : VersaPump3, Syringe dispenser module with six port valves
dn3la :0.01 - 1.30 mL/s
SYUUAIUAN L AMUANMIVINNUMIEABNTIIADS UAASHAWUUNTINGN
nsideusie : USB Port
PIAFNASEY  : 25.5x 21.0 x 16.5 cm
N9 : AC220V 50/60Hz 50VA
AUNUNTWER  : 42,900 UM
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