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A STUDY ON WATER PURITY 
USING ELECTRICAL CONDUCTIVITY 

Prasert Songkitiguna and Siriwan Pojanart 

Department of Pharmacology, Faculty o.f Dentistry, Chulalongkorn University, 

Bangkok, Thailand 

Rain water quality was assessed by the use of an electrical conductivity and its 

reciprocal resistivity properties of water. Water itself is not a good conductor of 

electricity ; it is the dissolved impurities which will conduct a current. The theoretical 

ultra-pure wa ter has a conductivity of 0.05 microsecond/centimetre. The micro­

organisms, pH and an electrical conductivity of the rain water from inner area of 

Bangkok city(Chulalongkorn University campus) were determined during the rainy 

season in the year 1992, 1993 and 1994 A.O. The rain water sample in 1993 showed 

a higer electrical conductivity among the rain water samples of the other years 

(P<O. 001 ). The colonies of micro-organisms were seen in- the culture plates of all 

rain water samples. Each of the rain water samples were slightly acid ; the highest 

acidity was observed from the rain water sample of the year 1992 (P<O. 001 ). The rain 

water collected from the heavy traffic area is not only contaminated with micro ­

organisms but also shown to be an acid rain. It is suggested, therefore, that this kind 

of rain water should not use for drinking. 
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ut1u1 

i.h::L 'r1 Ahiu ~tl~1-11nHhrnt1::lL l1ci11J1 

o'j·i3H11 ITT L\~tlll\'ltlntJf11 'jtJ~foA Lfl '\Yfil'jfl'j'j1-J 

t1fimhlY11mt1m1m L~a-J~f11'jtJ11illLAm~J1ait1ri1l1~tJ 
r.1firnh~Y111Lt1::il'1tJ<j::tJ1tv.q~{t1" tJ A.A.1994 

f11'j'il11ill\Atl"J1~'j::tJ1yh l l'i'tJ<j::tf1tl"~1\i ll1qj'l.ltl\I 

fl'r13-l. ITTtl\I hlil'1tl"t1~foA lliltltl1filVt13;J tl~J1dii 1" 
flYlR~Arum\·1~ L \~ ti\l\'ltl~'1 :: 1tTt1~lm1 t111 A f11'j , 
t1m>Tt1fonnci1111 'CLEAN WATER MEANS 

BETTER H EAL TH' 11
' J1~1-1J1ttf~hlft::t11fil 

ifott1hAmm.nt11-11~mnHJ t11fati" lmfotiill .... , 
t1i1111i1fll'jA ilDi vit1amflt1'11nl1~a J 1ttTri1wfo 

ft'j::11vJ1~Lit1l1~avh 1 l'i'Lnlilmamaultil (adeno-
v 

virus conjunctivitis) 'li1'11nli1At1t1\ll1"t1\IU\I '11fl 

mtJ1 J1rnn~Lit1 '1fi"Yl~tl Lit1'j1trn::Llt1l1>Tn .... , 
(yeasts) mnarn·fo1mai t11 (tl :: ~U1) ' 2

' "tlf1'11ml 
:: d I a d I -

m ti:: t11 ti a1'jLAa-Jnt11-1 :: L 'j\I Ylt.11 nun n1 'jt1'1 lil t1 t1 n 

'11m%1 ~mnnlmm'r1 (nitrates) ' 3
' v1'J.l11rnt111L°llii 

o cl .. ddo 'l I .. - .. 

fl1'jtl""mu 'r11-Jmya::a1-1 m'j111n1u1-1ii'IYmLt1::am , 
"tl f1'11fl\lU\lfl1'jt1\tti'r1~EJ5ti1 a f11-11f13-lltl Lti" 

t1t1n hlllt1t111ri11-1::cfa (So l Lll"flT'Hhl'i'cyrit1 tl-1 
2 

Lnliltl"mlil (acid rain) llilt1~1ltlA1Dinv.11J1r.J" 
L UV. J1t1 ~~Yl if L l11-11:: ff 1-1 ri1l1~tl l '11t1 ~ l ll A llil tJ 

tJ<j1 A'11 nl1 fl' n31ii m111'r1 u1 A1 am{ t111 A f11'j 

t1m>Tt1 fan (WHO) 'j1£.1\11\i l "f11'jtl'j::tJH The , 
Mardel Plaza Water Conference tJ l'l. A. 1977 

'j1t1111ii 11tJ<j::tJ1 fl 'j fa nm n n11 1 ooo ~1til'l" 

tJ ~ foAJ1~3-!~li.JtJ tltllilJl tJ Im:: ltiltJ<j:: f11 AYl f'11 'j 'j'\Y 
I \' ,cl d ..., 

IL l111ti1lil1-!Yl ~fl ~ti ti fl '\Yrn:: (An International 

Drinking- Water Supply and Sanitation De­

cade) A.A. 1981-1990 <
4

> Q::Jv.~111'11'jA fl'IY1 
l'1Cl!fl1\'l'llt111J1r.Jv. Tlilvnw)lill'i1~t1'1-i1'l \1lV11 (elec-, 
trical conductivity) 1'1111-ILU\ifl'jlilLU"ITT1\I 

f11'jL m ::Ltt1 L \?it1ii1ltl~1lt1An 'j::i'111 v.n1'lt1~l11A 
J1r.Jm uii~lil*l11-11v f11'j'j1 tJ1t1"r~ t1 f11'j1~ mi' 
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fl 1 'l L n tJ vi 1 ti ti 111J1 r.J "vi' 1 tJ fl ci ti"'~ ti 1 a ITT fl 

(PCC 14 DR U.S.A.)'il"11il 50 ~Hi \•1ft1mh 

lJ lil ait 'r1Yi11'1111-1 a:: t11 lil v11 vJ1 v1 ~111 '11V. 1Lt1:: 

~1\lvl1t1J1tb::th IL~11LtiJ1t11Atltl~ti 5% 20 mfi 
" . ... ... 

'li1t1t1nma111til1£J'li1nfl'" 3 A~" Yi111Ll'i'11 lllilth 

aitm·1f t11-1'1-i1 'l tlm'l~m1t1v1\IJ1r.J" 

J1r.J" l1fl\1'11ml"urntl'j::mrn 1 t11-1. 'li1ncit111 

Vltl1flITT fl~ Lfil~ tJH l i''jt1\l~t1il'1th~ t "~mrn lL~llL ~vn11 
J1tJiin t1111m1 Liiu vi1 t1u111J1 tlii ~tl ~ L 1rn'1w1-• 

1. f11T)lilA11~ltl~f!Yl1ftrn\IJ1 ltfLl'l~t1\liit1 , 
Pure Water Test (Hanna Instruments) ~11ltT 
l1fl'nil'1t1~~Yl~Lll"~t1'1-i1lvH'h~Lt11 L~t1n11 Poor 

electrical conductivity fl'j&J1ii1h1Vh'ltil 
' d tl !. d d 'f I 1Lfllill1111-ln1'j tiLutltiAtl Lfltltl fl'llil 1Ltl::Ltll1::1i11\I 1 

Ltiv. rn::k1 tbt1'r1 cl1v. (carbon) lLti::5v. 1 
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i5ltl'LA~rNilEl ~~LA~El\lilmN l "Gl1ElU1\I~ 
" ~ - ~ ~ d 
VIEl\ln1'l1!il!il'lLl'l11L'l~'l!mnn 0.01 tl\I 99.9 uS/cm 

I cl' tl d iJ" 'l" '11'1.l.'ltl'l.l.ft1m'lm l'ltJUL 'l.l. mg/L 'llEl\I NaCL Iii 

f •. I Ud a d " o Lmrnnn (!!]~ 'Y1 1) mruLA'lEl\l~ eivinmnl'l(Ln" 

99.9 uS/cm) LlLEl\1'11m%1ila1'lL~eitl"~\I thm'l 
d ~- f " I O O" ~ 
L'1El'11\l'l.l.1meit11.:1mt1nl'IEl\l\'11'11afiln Lfil~'l.l.1nl'l'l.l.l'l\I 

lm1~1'l:: n~ei11l1'1Lllmhmu'l1~~11ti~!il 20 ~~ 

~ \Ji]"' ... d 2. 1!ilA11~L lln'l!ilL UU111l (pH) !i11tJLA'lEl\I 

Precision pH/Ion Meter (ecm 201) 

1'1ilm1~LU"mlil Luiwl111 ~'l11J~1'1ei.:1 20°c 
- ~ d " 1' 

'111'lll'11nfil\ILA'lElll ILl'l::'Yl!ilftEl'U!il1tJU1tJW1fil'lj1U 
d I 

(buffer solution) 'Y1 pH4 pH? 1rn:: pH 1 O (El~ 

lu~111\11.:1nu 3) ii1G11eiu1.:1J1~&i'ei.:1m'l-l!i1Lnulr 
'l ... 'l I • I d d mtiei..i 20°c ~mm1 1 'lnL L\'rnm1m'Ylt111m11 

1rn::ltl'L11'11-l!i1hhnu 3 mYi ~ei 1 ll11ufl1.:1J1 

3. Lvn ::L1fu'11nll11uu111J 1 

m1::L~u~1t115 streaking l?J,·rn10i\t'~~tl 
(platinum loop) ii1oi'1u u1.:1J1tN'ltlL~t111L?f EJ l u n) 

!111 rm::m{ (agar plate}lll'l:: ?.J)u::mfoa~L~tl!il 

(blood agar plate) m.J~ 37°C !ilr~l'l'Yln 24 '11~. " . 
LUUL11'11 72 '11~. 

1. Fhm'lth~eih-lvh (Electrical conduc­

tivity) 

Fi1m'lii1 ~u 'h~vh'llu.:1J1rJu Lnu lii'1ei u1.:1 ti 
A.A. 1991 1rn::Lnull11uu111&i'"ci!!lrfa A.A. 1992 ii 
Fi1 8.39 ± 0.60 lLl'l :: 67.90 ± 0.75 uS/cm 

filw~11llu L tl~t1uL vitiul!ilnuFi1m'lii1 h l vh11u11 

NaCL 5.0 mg/L ILi'!:: 30.0 mg/L fil1~~1tilu 

L \Ju'liu~l'l~'llii'11nn1'l'l1tJ\11llF1~\lu 'l nnei11tn~t1 l u 
" " 

11'lfl1 'l~tl.fillLVl'YltJA1ft!il{ ll~ 15 QUtJ~ 2 '11it'1 

69- n (A.A .1992) ri1'11fooi'1u u111J1r.JuLnull11 

t1u111tll'!1t1ll A.Fl.1992 ilFhn1'lii1~ahHh 64.12 
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tl
d d !'1 ± 5.89 uS/cm (L 'ltl'UL'YltltlLuU NaCL 28.0 mg/ 

L) tJ A.FT. 1993 1'1i1lliiFhm'lii1~t1lvlvh 94.93 ± 

0 .92 uS/cm ( Ltl~t1tJLYit1tJLUU NaCL 40.0 mg/L 

lJ fil .1'1.1994 lli'1t1u111J1r.JuilFi1m'lii1~fl h!Vh 82.61 

± 2.39 uS/cm (Ltl~t1tJLYit1~LU\~ NaCL 35.0 mg/ 
d d d 

L}(fil1 'l1\l'Yl 1 ~tl'Yl 2 ILl'l:: ~tl'Yl 3) 

Electrical 
Conductivi ty 

(uS/cm) 
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Note 1. Stars represent significant level from the rain 

wateroftheyear 1994, 1992, 1991 and1991 

(late) (P< 0.001 )(unpaired Student t- test) 

2. The numbers at the base of histograms refer 

to the number of experiments performed. 

3. The vertical bars represent standard eror of 

means (S.E.M.) 

'lU~ 2 Ltl~t1t1LYit1uFi1m'lii1~flhh~1 (El ectri-.. 
cal Conductivity) 'l!ElllJ1rfa 'Yl!ilflfltl 

'l::'11i111lJ Fl. Fl . 1991-Fl.Fl. 1994 
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NaCL Equivalent (mg/L) 
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Note 1. Stars represen1 significant level Form the Others ( • P<0.025, " P<0.001) unpaired studen1 I- test. 

2. The numbers at the base of hisograms refer to the number of experiments performed. 

3. The open columns = pH 

4. The solid columns = NaCL Equivalent (mg/L) 

5. The vertical bars represent standard error of means (S.E.M.) 

~ti~ 3 Ltl~urnYiuum1mU'\.\n')fil - ~1'3 (pH) 1rn:: NaCL Equivalent 
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U11'rnl~ 1 uamilr.rnmc.i1£il electricql conductivity pH lU:l:: NaCl equivalent 'llcmt'1r.Jn 

Rain H 0 
2 

Fl.Ff. 1991 • 

A.Ff. 1992 • (ci'ncil!Jrh~) 

A.Ff. 1992 (tln1tlCJl!Jr.Jn) 

Fl.Ff. 1993 

Fl.A. 1994 

Water Purity Test 

Electrical Conductivity 

(uS/cm) 

8.39 ± 0.60 

(n= 12) 

67.90 ± 0.75 

(n=6) 

64.12 ± 5.89 

(n= 11) 

94 .93 ± 0.92 • 

(n=6) 

82.61 ± 2.39 

(n=9) 

Note ' ll£Ujff'11n C. U. Dent J. 15(2) 1992,69-77 . 

pH 

5.99 ± 0.036 

(n= 12) 

5.63 ± 0.140 • • 

(n=4) 

6.40 ± 0.130 

(n=5) 

6.53 ± 0.060 

(n=9) 

.. Stars represent siqnificant level from the other rain l'later samples 

(P<0.05-0.001, unpaired Student t-test) 

uS/cm = microsecond per centimetre 

mg/I = milligramme per litre 

NaCL Equivalent 

(mg/ L ) 

5.0 

30.0 

28.0 

40.0 

35.0 

2. Fl1m1mthinc.i m-~1il (pH) 

Fl1m1a.iLtlunc.i £il - ~1iltJEJili.i1r.Juci'nci l!J r-lu tJ 
A.l'f.1992 lrn::tln1t1CJ1!]r.lu tJ A.A.1992 ilFl1 

m1muun'lm1n~LAtillnu 'llEJlllJ A.A. 1992 a.iA1 

LYllrlU 5.99 ± 0.036 ~1U'lJEJll tl n1t1lJ Fl.A .1992 

r.Ju~ll'iltlllU A.A.1993 un::'iltillU l'l . A. 1994 ilF11 

m 1m UUnc.i£iln£ilM~'1'1ElllU lLndlFl11n~LAtliJ nn 

Fl1m1muun'lmt1a11J1r.hiu A.A. 1993 ilFi1LY11nu 

6.40 ± 0. 13 tl!NU f'l.A. 1994 iJFi1LYi1nu 6.53 ± 
d I I ..,. t ~I \" 
a.imLmnu 5.63 ± 0.14 mm1mulrn'l£il'ilElll"1 

d ' 
0 .06 (mc.i1'1Yl 1 lln::~ t!Yi 3) 
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3. nT'mn::L~fl 

r.mnTn m::Lia o11aci111J1r.h-1.oi'uC]~r.h-1.lJ A. Ft. 

1992 rA'1rrn::n1{ (agar plate) 'l~mHia?titL~fl 
uiHia1u~uumu 24 1Lri:: 48 'lfH. u.ITT,'lrniu~u 
ii'at1n-:l110 IAfoti L~flUHLiummllurnn 72 'lfH. 

ri1unTmn::LiurA'1ua::n1{r~flmftm1 (blood agar 

plate) 'l~ihtu?tu ~111::u::n'11umiu 24 48 Ufl:: 

72 'lfH. 

J1r.Ju lJ A.Fl.1993 L1'11::LiurA'1rrn::n1fa~u 
u::n1fr~amftt1 uiY1a11~.nnuHLiu 24 'lfH. hhrn~ 
J'J' 1J'6J'uo ... I tt"' L'l!El'll\.t U.VJ L'11EJL1H'1l\.l.L \.l.~1"1\.tl-l.Eltln'J1 30 A '1\.1. 
doJ' d o.f 

LHflUm'lfEJA1U 48 'lfH. uri::LHEJA1U1::u::um'l!El 72 

Agar plate 
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J1r.Jit lJ A.Ft.1994 Y1~11~1numiurA'1uo11 
uci111J1r.JULU\.l.L'J'11 24 'lfH. 'l~ilfA fotit1t111LtEl~'1 
1m1::mf lLri::u::n1fr.iamftuui u.v!V1a11~1num1"a 
vlahHimuurnn~11'r'IHUJ 48 'lfa.i. ,·1rni1mutA foii. 

L'~H~\.tltITT~1"1\.ttAtmi~u'l~l~Ln\.t 40 tFJfoti ~" 
1 uu::n1f IL'1::u::n1fr.1amftuUJ 'r'la11~1num~ufil1u 
72 'lfH. ~1mitffilfot1'1Jfl'1Lim,~Hmn~'"n-l1 40 

IA foti ~" 1Ufl::m f 511Hm llfl::fl::mfoaHLftfl ui 
d 

(Vl111'1YI 2) 

Blood agar plate 

24 'lfH. 48 'lfH. 72 'lfH. 24 'lfH. 48 'lfH. 72 'lfH. 

J1r.l\.t A.Fl. 1992 (ITTUCJ"1f.JU) 

J1rJu fil.Fl. 1993 

J1rJ'" 1'1.Fl. 1994 

+ 
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= hiiiTFlfo\1 

= ihSotH 1 -1 o f Fl lfn1 

= ihSotu 11 -30 lfl Tm\ 

= ihSotu 31 - 40 fFlfo\t 

.. ,r.r ' ff d = mnm1mnn011 40 1l'HftU 
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a if ti L &i >.i Fl it 1 l'l u u a >.i -r u 11 il1r.Jita :: a1 lil 

L 'r1m::amh'r1fo hi'~>.i oiam3'.i'l1t1nw.nnm'lAnm 

!il1au113J1r.Jit t \.\u~nru nl'l>.i. utl::v1nu1it~lil­
a1'r1n'l'l>.i (u~nruri1 hil) ·lrni1i!1d\.\3'.iu m ht>.i~ 
v::L tl\.\n'lma mt'ati utl :: ni'lAn~1li'mj,FJ ~'llEJll 

th ::'ll1'1lHl'1ui1tl~mrum'l ttiil1rfa 1 itm'lu~tm13'.i 
um ht'>.itllilti~ <

51 3'.i'l1t1il1u11,·1rntfmTmlil1tui!1 

rJit~Lnuhj,~LL~ilu~nru ti1L11atl1mn~lil '1il'r111il 
d cf.,._ I l' J J'a f'I 

ititl1tp uanv1nut11ll~m1u1r. uu>-1m1muitmlil 
!'1 '1 ~ ., ., cl lLtl::Fl11>.J L uUn'l lil El~ U 'l::lilUl'l11>.J L'll>.J'IJ\j, l'lal m 'lll 

tl :: tl1mA~arn~uhi' <
5

> i1v~umilm'l1l1t11F11a!il{ 

'l ::rA'u font im1>.iri11'lruutl::a\t'uaitum'l1'1mMt11 
v , 

nU~ilU11il~El>.JLUUBU1ilmn 'lvi'~lil1iil Environ­

mental Protection Agency (EPA) 1rn::3'.in1'la\t'u 

aimm'lW£J~ilvl1Un1'lL~itLLti::lt'n1l1tl1Fl1'11il{ (7
) , 

am1::'1lt1il~ilU11il~B>.i ~iltm'ltlifo~rumy1'1lEJllt11mA 
i!1 Tlilmm·n::1uLiiBilL'r1aj~3'.ith::'ll1m'r1muiiu LLtl:: 

3'.ihiil1\.\~mt1'r1n'l'l>-1 n>.i~ilJltJLi'l'l>-1'111 ~ L'lln 

m'l'l::L Ulil'llE>llJJL'll1 l ,·11,fl 'r1irth'8 1 Lrn::m'lLr-nua 

il1iru Lu'11ll'l'l1>.ia11L tla{L Ylt1' 9 > emm'll11iltlBll'r11 

1'11 m1>.iL uum1i1 - u11" ''1ui1il1r.hunu !il1au11ltltl1 ti 

u Fl.Fl.1992 3'.im1mtJumlil'1il'11i1LYiuunu!il1 " , 
au113J1r.Ju~ru ti l'l.Fl.1992 ti Fl.Fl.1993 1rn:: Fl.Fl. 

a \' ~ .¥ a 
1994 n1'lL tlitmlil'llBilmrJuLW>.J'll\Utlm::t1::ntl1 

tn~LAtJilrltJnl'l'l::LUlil'llt1ilmt11 'l l·J\Ju1111 tu (Mount " , 
Pinatubo> tl 'l::L l1Fll'~atlu\.\a tlciat1a1'lLF13'.i n1'£l 

-a'mlfofllilat1n1'llm (SO) au~1ltlLulaJ1'1lB1ltTu 
2 " 

U'l'ltl1n1FI (atmosphere) lLtl :: FlllB~LUUL 1tl1"1it 

1-2 U < 
10 1 n1'l1-a'tlLl'lt1fllilt1Bn 1'£wh1>-1nui!1v:: 

ntl1muumlilri1>.i::()\1, (H so) mlilri1>.i::«it 
2 4 

L tlitmlilu1fotl::3'.im1>-1Aillii'1 th::naunutl 'l::L l1A 

l l'ltivYlla~hJlntltl'l::L l1Avlfitluua clilr.m t iil1rHi 1 u 
tl'l::L l1Fl1 l1t13'.im1>-1L lliimlil th::naunu3'.i'l1t1il1\.\ 

l'IUiLn1v1nn1'l'l!:LUlil'llBilJJL'll1 hlrA'llnci11 t \.\U'l!:Ll1FI 

flill'l hH LLtl::mA 1ui'valltl'l::L l1Fl'l l1t1anvi'1t1 itEJnv1n 
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dtTil3'.i'11'lLFJ3'.i5u 1 Ltl\.\AtlEJ1un1'll L~El'l1>.JrlU 
lEJi!1tuEJ1mF1v::ntl1mllumlil1vi'Ltlitnu 1Lliitfimru 

'llEJllfiltlEJ1uaEJnmv1nm'll1 l ,iJUm111 t u3'.itl'l::mru " , 
hJmn\t'n'101 antJ'l ::n1'l'r1itilAtlEJ~Url1'£ltl:: tl1tJJ1 
u~1ntl1mllumlil HCLO ~il'1tl1t1!il1lvi'~1t1 Q::~it 
m 1::m1m uun'l lil'llullil1r.hi~llii 1v!:Ln lilv1 n n'llil 

0 - 1( - .. m>.i::nu1rn:: co lLfl:: so v1nm>.in'lnuumLa:: 
2 2 

L 'r1ii EJll cl1wi~u !11 ttii!1r.Ju~3'.iql15°L llitn'llil 

~>-IL tJ\.\tl'l::~1EJ1v3'.irrnoimF1~t1rn~u flilr.m 1 il~ur~ , 
'lvi'~1£1 fii'ilnci1Tii'1ilul\.\ 

~llnl'l L m ::L tf EJvau l11tJ'r1~ El ni'l~1 u un Ltf a , 
~aul1~6v1n!il1EJU1ili!1r.Ju tJilhl3'.i 'l1£1il1uv1nlii1il­

tl'l::L l1FI 'l1tlil1itif LUU'l1tlil1\\ll1tl L utl'l::Ll1Al l'ltl 
~ d t..Q .., I d - o e.J 

A'lill1'1Bllv1 nr.nvu nftmlil u1 nu r-rnninvmrn 
" . 

~1miitA foihl~>.imn~ul'lnU L~>.J~illLITT u A.Fl.1992 , 
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