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Abstract

The aim of this special project is to develop the sulfate analysis method by
determining area of barium sulfate cluster suspended on solution surface which is formed
by a reaction between sulfate and barium nitrate in reaction holes (each hole dimension:
1.60-cm diameter and 2.50-cm height) of a 24-well plate. The barium sulfate suspended
cluster was photographed by using a mobile phone and then the area was evaluated by
using ImageJ program. Various factors affecting the measurement were investicated
including volume ratio between sulfate and barium nitrate solution, concentration of
barium nitrate solution, concentration of hydrochloric acid, concentration of sodium
chloride, and reaction period. With optimal condition, the calibration graph can be
plotted between concentrations of sulfate standard solution and area of suspended
barium sulfate cluster with a linear equation of y = 0.0143x + 0.0051 and coefficient of

determination of (r?) of 0.9795.

Keywords : Sulfate, Barium nitrate, ImageJ program.
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2.1 Yawa (Sulfate)

2.1.1 <awa (Sulfate)

Fawln  (Sutfate) Hundefiietuannnsndaininihuifsentuanain  daln
duangy Jaewidavan loun lenouasiadaia (Sodium lauryl sulphate : SLS) wag
lginpuaaLsngalna (Sodium laureth sulfate : SLES) wanainuuasUlasiasuuayiy 1gu
uewwariduindy Shaulundnsariiaudseinuasnandasiveddaiusa wy I
wagiinsldnanstasivaniududd 1930 damnamnsafgaiinduasdildtanmsinty
huaziifuvidefsantsn uasvaaeeniinduns fds waeiuRald dauavimtifiduans
anus RS as It anusPNRIYewavian Wy Yulesth dagliinsyanasldinedu

ASIYUNENYDY SLS way SLES Aani1sasianeswazvantnsukazdsanysn [9]

2.1.2 nsaganasn (Sulfuric Acid)

nsagama3n (Sulfuric Acid) w3 asarwzey, lalasaudaa uasiniiiuguiign

CNDo,

[ ' A A A Sy  a a 1 | +
Junsewn 188 Snduqu svangluinle  deuldlugeainnssunisudasineg  wu e
Titloy Tave wuswnes a138unsd asetiuysd wazlun1rgnavngsy Wy gnamnssy
willeaws  anavnssullasiedl  gnavinssunenden  Usuussamniwinde ezl

Mo jURnIs [10]



2.2 wurssylumse (Barium Nitrate)

wusSedluwmsm (Barium Nitrate) Sendnegnein wuiseulaluwse, lulasuilsd vi5e
ndewudey Wuasusznoveiunsduaziluaseondladiin wilvillglaeiiuarlndide 14
fuograunsnanslugnanmnssuaenlsiln fdnvamidundnudsdvn Wuasszneuilidelsl
Wi nsivesesruszneufiaalnly  Wedudatuliidennudeuiunaiuiues

WAN1558L0nte [11]

23 sz (Water Supply)

1% 1% ,

sz Ao 11;1'1'71'193’mﬂﬁﬁmﬁmumiqu QUPIORE MMRIAY YA wazyng
nsvUILNINARVEEMINTeY Liosmnihiiinsyaens  vieguiuaniduiiiuinumdani
syanvR Vilvoreflussgilfusunsesedninie uandunsnsonendelse AsanUsniinay
Fevuegluthoon iielildusztnflazoramnefiazannsngulan vilna IWleglidondain

T¥huazdusunserasienie [12]

A137991 2.1 AINTINTFIUAMININAMENEUEIRATIURIIUSEUN [13]

378M13 A1AsgIulaiiiy (mg/V)
Usinasueand sfiavanesavus (total dissolved solids) 600
wian (Fe) 0.3
WLSAITE (Mn) 0.4
NoakAd (Cu) 2.0
dangd (Zn) 3.0
AAINTEAN eV (total hardness) as CaCo, 300
Fawne (SO,) 250
Aanlsa (CL) 250
Waealsd (F) 1.0
lumsm (NO3) as NOs 50

2.4 1Py (Drinking Water)

Y oo v
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AN AB UINHERIINUMANNTTAMNING KIUNITFUTBINAT LAEDIIHIUNTEUIUNITN
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bidnun ity Iegdudadeameguliihutuneutesiign  ielilauauniinunim
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WINTFIUANTUR [14]




M13197 2.2 AMNINIFIUANNTWAMAN BAIENILANVBIUNAY [15]

398N13 AnsguliiiiY (mg/V)

UStnaswe o 500
wian (Fe) 0.3
wian (Fe) 0.3
wnsnila (Mn) 0.05
y2kAg (Cu) 1.0
danzd (Zn) 5

AUNTZAN 100
Fawln (SO4) 250
Aaslsa (C1) 250
Tuwmse (NO3) Auaandu lulpsiau 4.0

2.5 Y3 (Mineral Water)

s Avtansssuyanfisglafuminiy ldamnsadiuuseonautunld Wwsaed

o (% '

£
= [}

wssngaee udulsznevinnietioetiutusgfuduiuiunlnediy - dussssumfusay
' - = oy = 1 = & i [ =~ A o =
Wasikssnkansneiy Jawssiinuidudndng loun wealey wuniiden lakew
Tnuna@en luansusius maslss wan wazdaun dussindus Anuluuiunadesldun
Waoalsa aluy wien1ila
H 1A o f Yy o = a Y o
Wstianunsatnusinalanesdinun s zauiazuslnalaeg19Uaenduniy
WNIPIUHIASUNNAIMNTTY Tegtusnndesdinuanuala lailiagnen LWTF lidndu 9
] a A a ¢ ' d a Acdogua N a
w3519 luUSNaliALNMeNNIRSIgIY Linudedursdnhiliinlsauasivsunnens
Yudowdu loun Audusamssdiy Ssdueath wen wagansiwnanloenlud luddiunue

UIM3197U [16]
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M990 2.3 ATUINTITUAUNTNAUANPEUSVBIUTS [17]

31UN3 AnsgIulifiu (meg/l)
Usinaswaudefiazanesianun (total dissolved solids) 500
wian (Fe) 0.5
wnsnila (Mn) 0.3




A13199 2.3 AMNINTFIUANNIWAMANBIZVDIUINS [17] fiD

N9IAY (Cu) 1.0
daned (Zn) 5.0
lumsn (NO,) 45
Fawne (SO,) 200
Aaaksm (C) 200
Wgealsa (F) 1.0
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Juadsdguasiludiieilalunisanenmaty - 9 wsizgallvsdnilededieaidunis
dngnnivanavaneuInBwunsdisessunisineatnlaviatesuluy T7935095UNS
dnann laidnagnisgy Wueaienmyeea  naedieniwnanehy [18] lagilesmani

anunsaunnUszendldlunisaienmiainlulesginidneimansla

2.7 1Usunsu Image)

[y

lJsunsy Image)  Aa  lUsunsiiAsieniuunnvasinguunInaevesan1 i
National Institute of Mental Health (NIMH) Uszmaan§goiasn Tdfuindosuunduney
weofidsssua  (Personal Computer) fiilUsunsy Java sawsiinesdu 1.4 Fuly
image) LHulusunsudifiusdlesiegannlumuisds Aswdufesiassesvdoiiuiivesinguy
AMTign8aNNdes  microscope  Wio  Scanning  electron  microscope  (SEM)
Image) ¥aulagldeds Analyze, Process wagfdsauy Guiinlaluguuuy 8-bit, 16-bit,
32-bit waglnldiflusunsusulddessuiindulsd TIFF, GIF, JPEG, BMP, DICOM, FITS
w38 RAW

image) annsadanimdieldlunsieseindon q fuvanenwldlunafeatu
annsodndndniiud wasfiufivosinguuamld lumhe pixel vesgUdu wie wiw
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Image] @un3an1vuA Scale, Rotate, Flips A1 gan1w wasilaninnsauiunane
awldl dofves Images Ao msMidulusunsuuanud (freeware) wagayaelvEldudlush
TWsunsuwazm Plugin Bu 9 diesnreudlalgmilunsiinseinm Tagawnsodnwild lu
Sulwsaes Image) Tuming Plugin Aidnswaunanliannllvanldls wazmndainisudly
code 103 fanunsavildlaenisinaniusunsy BBEdit Fulus edit code wiolusunsu ANT

Fa.9u Build Tool Bnuilsstelunisudle [19]

2.8 uIeMNYIV99

2.8.1 msaaszndanalnenislnnsm

Deirdre ~ Belle-Oudry  l#asungmsipsizsimenududuesdamalutilagns
Tnnsadae EDTA wuumisdey Ineiiognuinaglasunisiidadonuteunaslsadiunniiu
neilennngnauleseudamaliiiu Baso, snduwuiFeulepeuiliifimannaznauazgnln
WMy EDTA [20]

2.8.2 M3AATLTANALABNTINAIUYY
Breitlauch, K., & Cheng, C. latauaismamdamnlagnisiin BaCl, adlufeae9nd
Fawln Azlangnou BaSO, 2anuN YIMTINANNYUSILLATETIAAINNTN T slaunsaldly

Asygamnanuneule [21]

2.8.3 msasizidamalagnslfiadesie

Morais 1P IfnismnuSunndamialutisssundseds  turbidimetric  flow-
injection  Tngldmansrndusneanlesinlmussn  asiilddusnnnenaufoaisazany
wuSsunaslss 7.0% wav Twseululwdldaneanssed 0.10% wiv @1sazatedamnainy
i 100 me/L Tunsalusdn 0,07 M gawauiusetnanaudadinguilosud1 detection
imit, pH wagdesiumssumuresszaauuiswiin Andesuumsguduimdvomadndor
S1iNe 1.4 89 3.0% uardonndesiunaansilaainizends é'hasmﬁaaﬂmmmmlfﬁwﬁu
10-120 mgSO.Z/L @Sl IElaluensn 40/h. A1 detection limit Aa 5 MgSO.2/L
[22]
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3.1 @15Adl

1. TeRsudgainn (ACS — For analysis, CARLO ERBA Reagents, Italy)

2. laiheumaslsa (Analytical reagent grade, European Distribution Center,
Belgium)
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