
.J 
1Jflfl 6 

n1,-!J LA,-1~,.;'~1!.1 f W Lnutifn UJ@l~ 

(Potentiometry Analysis) 

Potentiometry (LWL'Yl'U.;aLEJL11~1) Ltluii'na..1m1iL~11::~a~1i1EJci1..1L~r.Jm1iL~11::~ 

L~~lvHAl1 ~..,a~,.~1aci1..1~~a..,m,-iL~11::~Lii~tl~n1ml~~th~u1"lJEJ..1,f1lvJrh1~whi~a.., 
e:l1~r.JW~..1..11'U.~1n1l1 r.J'U.Eln L 'Yl~U~U'hiaJ1111rt l 'lflL~11::~L i..1~rt.l.ll1W L rtEJ..1';J1n11fh~1111 
'ii1..1fl'ntfLLthm11tlljmtJ1~Ln~;r'" 
("ff1lv-Jvh) 
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.a I ,... ... 

Electrode nLL1h1 Gl 2 ""Gl 

1. indicator electrode ~limn~~~~El .ff1,WlAl1LLn1 (glass electrode) 
~ 

~.:IU7::natJ~1£J .ff1'WiAl1L~mLn1 (glass membrane) fl1£JL~tJ'l7';1~1£J hydrochloric acid 'ti1 
~ 

'l~Ln~n7::LLH,WiAl1 1~£1~ silver-silver chloride electrode -;i11L'U.~7a::~n£J hydrochloric 
~ 

, .I "' ~..;.. ..l'l"' ac1d, dry glass membrane layer 1J'l::natJ~1£J membrane LLa::"lf~YI11~'la::a1£J L~El ~ - ...... 
membrane Ln9lm'l~ v.:l'il1911£J ~'la::~:n £J 

E = E0
- 0.0591 log (aH+) 

2 

2 (aH2) 

log (aH·) 
2 = 2 log (aH·) 

(aH2) = 1 
0 + 

E = E - 0.0591 x 2 x log (aH ) 

2 
+ 

pH = -log (aH ) 
0 

E = E + 0.0591 pH 

I ~.... 0 t.t. dl.olt.l • 
m pH -;,::Lmnnu electrode potential ~..,~~ pH meter ';1..111YI.:Im millivolt LLa:: 

pH scale ~1 pH ';l::LU'U.Li~~7..1~..1~U~7..1rltJ~1~1111~1..1~nEJ 

.IAAA ._1 _.._,.cf 
1J!)n'l£l1'Yl glass electrode LLa::~1a::a1 £111~-:IU 

+ + + + 
Na Solution + H glass -- - -- .... Na glass + H Solution 

L~u membrane i:IJe:l~nutn·n~::a1t.J sodium w1n anions ';l::,:J.iLU~t.JULLiJa-, pH 

LLa:: mass balance "l..u-,1 cation exchange -;J::~untJm'lLU~t.JULLua-,"l..u-:1 Sodium L'Yh,fu 

potential "llu-,1 electrode -;J::;tunu hydrogen ion concentration "llu.:l test solution, 

glass eletrode 'li1~ pH i.~~'lu pH range 1-9 tl1 test solution ~ alkalinity ~.:l';l::th'l~Ln91 
'II 
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alkalinity error ~-3~::rh1~Li1~ alkaline error ~-3~::rh1~1~ pH "ll0-3W1'Ht::a1£JL~~h~1n11 
~1111~'1-3 1~rh~Eh1L~£J1n'l-tL~W17a::a1£J~ii~112JLil~n7~a'\l~::vh1~Li1~ acid error ~.,i\~a 

'II 

1\Xi~ pH "1JEI\IW17a::a1£JL~a-.,n11~112J.,;., 
'II 

(.ff'11YH'hLdmLn'1) LiJ'I-t.ff1LWYhLL'U'ULL 7n~L"li1~~112JLiJ'I-tn1~-~1-3 .f-3LL~U ~.fl. 
1909 ~-3~::1~n17LU~m.uLUa-3"1JO\Ia'17a::a1m~o pH LU~£J'I-tLLUa-3 1~£J~O'Ua''l-t0-3';hLYn::~o 
H+ ~i2J~~nuL~od't~1~£J1"1i1~ pH ~1o~112JLil~n7~~1'11"ll0'11a'17a::a1£J 

t. Vl •• l.":1 ..M " • I " "" ff' "" ff' VI ff' :'1 t. Vl •• l.":1 
"111 LY'H't1L£JULLn1u7::nmJ~1£J Ag/AgCI ('llaL1El1/ 'JlaL'lO'l~aO L1~) Lu'\.1. "1.11 LY'H't1 

tl1'11a\l 111£JL'I-tiia'17a::a1£J 0.1 M HCI ~~111ii1~1£J AgCI LiJ'U.a'17a::a1ml1-3aMn£JL'I-t 1~£J 
H1'\.t"ll 0-3 L~ 0 LLTi1 L U'l-tn1::L U1:: 0 E.i H1'U. Ua1 £J a'~"ll O\l.ff1' w.Yh 

'II ~ 

na 1nnTnnG"tfl'11a.uJi1\IAmft~£hn~mu1'1 m1Ln~~112J~1.,~mf~L~mui1H1'1-t 

"l.IEh1L~ElLLn1~0-3a'12J11Clll1LWYhL~~£Jm1L~~o~~"l.IO\ILr11~7L~'I-tLOOO~LW.f'U.LLn (LrloLLn1 

~LLi'l~::'t3.iiim1LLamu~ £J'U.U1::~ L wvhL tta-3~1n~1"lh mLa::L000\1."1.1 0\11av.::-,::\t.,t;~-3~ 'U.r\ 0\1. 
~ 

1i'I1U~ El'IL ~LrlmLn1d-;iaJo E.il 1-ta-11a::a1 £J~\Ia'12J11t'IL i'J1u'1a''Yliv.~o buffer ~1 iLL "liL~o 
~ 'II • 

LLn1 LU'I-tL1~1 30 1-t1ti) L~otn1~,L~1-t'taaa'l-tLii~'tnL~,.a-~~~o"JiaJJ1,::Ln~n11L~~o~~1~£J • 
11J1L~ £J2J LEI El auLil'l-t'ii1ll Tv-nu1::~"ll1111o £J ~ o L~ a LLn1~ LL ~'~ tu u-31o £J ~ o ~n~1u ~ \i., c;i1 LL ~ u., 

~ 

~2J~ a"l.l 0'1~\1 a'0-3UDffi£J1~ ~1 LLnTrY-3 a'El\1~1'1-t "1.1 0-3 L~ 0 LLn1'11'1-tn'U~112J LL~ n ~1-3"1.1 El-3 ~1111 
" " VI 1 'I 'I t. "' ..M "' .¥ ' .., ft'...l 

L "1.12J"li'U."lJEl-3 Ltl ~rn-,u LO EJEJ'\.1. L 'U.a'17~::a1 £J'Yl-3a'El-3~1'\.t"ll O\IL£JULLn1~ "ll'\.t1~TI112J~1\If!n£J'Yl 

• ..¥ .¥..¥ .., .... • " "' VI 1 ll "' • 'I 
Ln~"l.l'\.1. '1-t"l.l~nu 0~11 a'1'1-t"ll0-3~112J L "112J"l.IU Lrl ~1L~'I-t LOu o~"l.l o-3a-11a::a1£J 01-3 0-3111 £J L ULLa:: 

a'17~::~1£J'ii1oE.i1-3 ~h~112J~1-3inrfa'12J11tl~1'1-t1ni.L~-;nna'2Jn11 

E
0 

= potential of system when all species are at unit activity 

0 2.3RT 
E actual = E + -- log aaxl arad 

NF 
R =gas constant =8.316 joules/mol-degree 

T = the temperature in K 

N = the number of electrons involved 

F =Faraday (96,500 coulombs) 

a0x = the actual activity of the oxidized species 

ared = the actual activity of the reduced species 
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hydrogen electrode(SHE), saturated calomel (SCE), silver-silver chloride electrode 

2.1 i'llvHh~ntauJa (Calomel electrode) tl'l::ntl1J~1£J'VI~El~LLn1~111 
... t ... t 'I ... ... 1 'I 1 1 tl ... ... '11 f' 
nU~El..1"1fU 'VI~El~LLn1"1f\HU11~1~~1';111L~~11.1.~~11"lltl..1 ~'VI:: 'ltlYILL~::L11Elfl1'l~fl~El L'l~ , 

" t !"I ..1..: "" (Hg2CI2) 'VI~El~LLn1"1f~~ElnLu~ KCI Yltl11~1 

tl•- ..I ~ •• 1.':1 !"I "" .J' 
lJn7£J1"11El..1fl1..1LIJf~~ LYH''l1Lu~~.,1~ 

-------+ 

....... --K Clsolution 

--asbestos fiber 

fl1'Wff 6.2 .ff1 L ~~1fl1L~ Lll~ 
~111 : http://www. Wikipedia.org 
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imi1nl'li"n,,i,ri,lTivh~ntauJa 
1. n1L;~1i1mh'11ilLEltlEI'\.1."11Eh1fi~EIL1~ LL~:: 1 Y-ILL'Yl~L.JimJ L3.i~13J11t11i.ff1"t~·V:h 

fl1 1~L3J~\'\.I.n111Lfl11::\{ ';l::fhn111Lfi11::\{~~W~1~ 

2. 1-a'n1.Jn11'Yl~~El..1~EltU.V11lDL3.iLn'\.l. 80 El..1~1LIJJ~L'fiu~ n111::LVIU"liEh1Lm.hEJ'YlLL~:: 
~ 'II 

L3JEJf~1~nlwff1"L~vh th'l~.ff1"1.~iAhLit1 

n111:i'"i'ntt1ti\ lTI{h~n LaLIJa 
t. '4 •• 1.':1 ..1 .. '4... .. .. .. ' t. '4 •• 1.':1 .... ... 

1. "111 ~rn'I1'YILm.J n'\.1.1'\.1.';1::3Jr.J~mn~EJ KCI Lm::m.J1El1..J"ll1 Lrn'I11..J'\.I.r.J'\.1...1VI~El~LLn1 
'II 

\~,j3J.ff1L~~11'\.I.J1ti'\.l.') (Eltu.VI1liiL3.iLrh~ 80 El..1~1LIJJ~L.JitJ~) 
1 1 ~ 'II 

2. nEJ'\.1.1i'l11'\.l.';l::.iEJ..1~11';l~El1..Jmmcu.L;~1~::~1tJ KCI ~~3J.i'1~El..1EltiL'\.1.1::.i'u~..1Wh 
'II 'II 

.ff1m 1~L3J~ n1L1i~'11Y-IEI~El..1L~3JL;~1~::~1tl KCI ~..1LU LLYi~EJ'I11"".ff1L~lAl1~~3J~~nEJ'\.I.Li'111'\.l. 
'II 'II ~ 

3. LdEJ1i'I11'\.I.L~~';l .iEJ..1~1..1.i1tJJ1mt'\.1.1""~::m~ LL~::LL"lf1'\.I.J1nt'\.I.VI'iEI buffer pH 

7.0 ~~El~L 1~1L vJEJ"1.3.i\~.ff1 L~~1LL""..1~..1';l::L~El3JLitl 

2.2 i1lvHh luLlil1L;'I" (Standard hydrogen electrode) ~1';1L7tln.ff1L~~1LLn~ 
..ol " I 01 w '4 1 'I ..1 .. '4 1 '4 d .,: .,. 01 "' '4 1 
IJJ..1u1::nEJ1..J~1tiLLn~ Lll ~1L';l'\.I.L '\.1.~11~::~1tl'Y13J Lll ~1L';l'\.l. LtlEIEI'\.I.IJJ..1El3J~1~1ULLn~ Lll ~1L';l'\.l. 

~~El~ L 1~1 imfl ~Yh"l1El..1Lll 1~1L';l'\.l.~ L~fl1 'Y11~LLU1~13JElni.VI1lDLL~::u 1iffim7::Wl1..1 13JL~n~ 
1 'II ~ 1 

"11El'11L;'11~::~1 mL~::ln 1~1L';l'\.l. "lim11n~"liEJ'11m1\ i.ff1"1.~~1Ln 1~1L';l'\.l. 
2.2.1 .itl..1iJtl..1LLn~Ln 1~1L';l'\.I.~~El~L1~1 

2.2.2 L;'11~::~1u~~El..,m11~fl113Jc;~1..,fl'nrj'~EJ..,"1.3.iij~1'""r.J~3J~';l::di~u!jn~u1 
1~EJnrlfL Y-~11::';l::'l'h 1 ~3.11~1~1'\.1. L ~~1Liu"Lu ... 

'l'\.l.m1'li sHE Lil'\.l..ff1"1.~v:l1a1..1a..1il"limi1V1'\.I.~-h LEJEltl'\.l."lltl..1Ln1~,.L';l'\.l, il~1LU'\.I.VIrt.., 
111 u1.if!113Jn~i'\.1."11EJ.,1LLn ~Lli1~1L';l'\.l. \ '\.1.~11~::~1 u.i El..1L~ El';11..1 3J1n ';l'\4~1LLElnil1~"11 El..1Ltl El El'\.1. 

Ln1~1L';l'\.l. ij~1LU'\.I.VItt..1111tJ1~fl113Jn~i'\.1."11El..1LLn~Ln1mL';l'\.l. 1 1.J11tl1n1~ CU. ~1111::L"liwU 
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:'I ~ '4 •• 1.':1 ..I • .1' • 1. LuWll1 Lrtrt1'Yll11"1.1\I.\11U 

2. ilfl111Jtlnc;la~LL1i,..U1tl~ 
'II 'II 

3. l-rt~~~~'lwrl1\l pH ~n11\l 0-14 hwl1i~fl1111~~"r'l~1~ L"liu. lli~m1 
L tl~ uu.LLtl ~\1"1.1 EJ\1 pH D'uL iiEJ\I-;nnfl1111 LLtl7tl71U"LI EJ\1 lEI EJ EJU '1. uff11~::~1 u 

4. ~fl1111~1u.nTu~ EJ l ~YJ1"1.1 E1\l.ff1 l ~YJ1~1Ln~tl!jffim~u.n~ul~ 

2.3 .S,lTivhinL1ili'-inL1ili'Rnilln;f LilwvlaEJ~LLn1fi~"LI~a1~ 1a'VI::L~u~11EJr.i'l.u 
~ 'II 

W11a::a1 U~~lli1"LI EJ\11 "r'lLL 'YlHL~UllflflEI l 1~LLa::~aL 1ElfflflEI l 1~ Li1UUfl1U"LIEI\I'VI a El~LLn1LUU. 
LL~U. "r'l1U. L U.H111"r'l1'U.LLii\l lfu.Li1U"LI El\11 "r'lLL l1 HL~Ullflfl Ell 7~n1J ff17fl::iil1 Ui1EJr.i1\IY1111 

~ ~ 

LL~U.111"r'l"LIEJ\I.ff1 l ~YJ1fl'n m ~YJ1"1JEI\I~iiiL 1 Elf-~aL 1 Elf filii tl l 1~ifun1Jfl1111L "Jili"Ji\1."1.1 El\lflflEI l 1~ 
lEJt!EIU.LU,f1 l~YJ1 

Ag 1 Ag Cl (sat'd) , KCI (sat'd) 

AgCI(s) + e· ----• Ag (s) + Cf 

,f1l~YJ1~EI\ILL"1iLUff17iil::iil1tJ KCI ~~11c;l1 LLa:: AgCI ~\1';1:: sensitive 111nnu 

Bromide ion LLa:: oxygen flf\ILL7n~'li';J::tfltl\ILL"1i electrode LUUL1iil1 30 -#1111\1 

1i'il~tlil\li11TI\hinL1ili'-innoi'Rnill ,.~ 
1. LiJu,f1 l ~YJTn ~"LIU1~L~n ff111THllt1 'tl'l ofl U\11\1.~1\1 '1 l~n11\I"LI11\In11,r1 

l~YJ1m 1aL11a 

2. iifl11:1Jfl\1~1 Linut1UL'VI11ijti\l ') Ltfl (LliLiiu 275° tl\1~1L'1!iiiLiBUti} 
~ 'II 'II 

3. 'l."lll.tfi~nunT~L~Liil1~Lll.ti17iil::a1urti.1itiJ111ilu~arti.tfi';J::tJr.iLwli1\l ± 10 ii\1 
'II 

± 2 iia~11a~ 'lu~1Yha::a1urtLiluJ1 LLa:: ± 50 iia~11a~1u~1na1-1rti.1iiiJ1 LL~tflrNLi 
H::vnuLn~ El 1 ~L 'V1111::1illtfl1 u 
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~ ::: Vl •• l.':l ., ,.. .. If' .. If' VI If' 
fl1'WYI 6.3 "111 Lnn1U1.,1El\l'llflL1El1-'llflL1ElWIGHl L1~ 

~3J1 : http:// www. Wikipedia.org 

2.4 i1l vHh Lll ili'~1;-Lll ili'~h-r6'fi'iH oWGl (Mercury-mercurous sulfate 

electrode) .ff11~~1ii'iifi113JLL~n~1.,1'11n.ff11~~1m LflL~~ ~1\1~1'1.1.1h::nt~u "lJfl.,lLn~El 
"lJEl\11hEl'Yl ~.,1LU'I.I.L~Elf~hi'~'Ji'~L~~ (Hg2S04) LLfl::~T~~::fl1F.J~3Ji1"llfl.,l LYm'Yl~L~mJ'li'~L~~ 

.. .d !Vi""".t 
(K2S04) L"lJF.J'I.I.LL~'I.I.tl1V'I"lJEl\lfi1"\IL'll~fl L~~\1'1.1. 

-2 
Hg I Hg2 so4 (sat'd} I so 4 (xM} 
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t: '11.,1.':'1 A ..r 0 'I "'.f'l t: '11.,1.':'1 "' A I ... "" I ....... ..~ 
"111 L nn1"11~~~rm~11J1 L"l1Lu~"ll1 Lnn1El1~Eh1 flilLIJilft111J11iHJ1\If11L~11::'VIIJ Lililil" 

'II 

1 .. I ... 0 'I ~ I 'I ... t: '11 •• 1.':'1 1 t: '11.,1.':'1 ... .. A .. '11 .. 
Aitil 1(;t£lE.J~1E.J 'Y11 L~ L1J~11J1~rl L'n"ll1 Lrm1TI1 ~L1J~LLL'I::"ll1 Lnn1'U~L1El~-'1JL'IL 1El'7TI~El L~~ 

'II 

2.5 i1lvHhunaLftUIJil::LLIJitrliJ·LLflitaftAaill1tl' (Thllium amalgum-thallous 

chloride electrode) .ff1'rJ~1LL'YltUaE.J1J£J::LL1lanaJ-LL'Ylai~ Tla£1'1~ ';l::th::natJ ~1E.J.ff1''W~1 
LU~1a~::LL YJaL~ ti1J~ii£J::LL1larl1J El ~ 40% LLa::El ~L ~~1~::a1 E.J~1J~1"11 El~LL 'Ylai~Tia El' 1~LLa:: 

'II 'II 

1 .,. '11 ,. .,. 4 ,. ... ..r 
YHL'Yl~L'UE.J1JTia£J L1~ L"liE.J~LL~~11TYiTI1~L'lJaa ~~~ 

Tl (40% amalgum) 1 TICI (sat'd), KCI (sat'd) 

Salt bridge (~::v·n~Ln~El} LU~i1L~El1J"liEl~m::LL~,yJ~11::W:i1~.ff1,rJW1 (electrode) ntJ 

~1a::a1E.J~1m.h~ ~~ 3N HCI ~~El 1N KN03 LU~ salt bridge~~~~~ ti1 ion ~ii Chloride 
~ 

ion ti~El~~El~L"li NaN03 LU~ salt bridge 
'II 

Metal electrode '~LLri platinum electrode, silver electrode, mercury electrode 

a. solid state electrode and precipitate electrode 

b. liquid-liquid membrane electrode 

c. enzyme and gas-sensing electrode 
I ..I. I ... 

L"l!~ glass membrane 'Ylu1::n£JtJ~1tl 

Si02 72.2 %, Si02 64.4%, CaO 6.4%, Na20 21.4% l'il H2 

Si02 71%, Al20 3 18 %, Na20 11% L"lil'ilNa+ 

" ..,.... + Si02 68%, AI203 5%, Na20 27% L"1!1~ K 
I 

"li'El~"llu.,1 ion-selective electrode ~El'li sensitive nu 

iElli'Hl1J 

redox interferences LL~::~n7~~ii 

2.6 i'l1vHhL~ilftn1,..::'!1ih'ILL;j\l (Solid-State Electrodes) 

LiJ~.ff1 1 rl~1~t1n~~~1it~m L ~a 'l "li'L';l1::';J.,n1JLLu ~ 1a a a'\.l.L rhJ''\.l. l'ln rfl. rl~1~ Ln 'il~ 
'II 
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LL~ll.LntJ,::iJf1111J i3J~U.nnu activity "lJ tl~ tn~~::fl1 F.J~'l tl ci1~~!ii t1~n11i Lf111::t{ "1\l.~Ll:J\1. 
active membrane "lltl~ solid state electrode 1.h::nt1lJ~'lF.J single inorganic crystal ~~ 
Lf1~tllJ~1F.J rare earth element L"lill. orion fluoride electrode LUll.~an"llEJ~ lanthanum 

' .. ,. " , .. !"I ..I 'I .. 
fluonde 'll~Lf1~£llJ"1 F.J europ1um II 'll~Lull. electrode 'YlL ~3.11:: Lll.n1~1" fluoride ion 

Solid-state electrodes tl.F.J3JLi1" anion 1h::Lfl'Yl C(, Br-, 1-, S-
2 

LLfl:: cation 

2.7 .f1lvHhL~il"llil\1L\U'i1 (Liquid-liquid Membrane Electrode) 

LUll. ion-selective electrode "11\t"~~\1~~1~"~1"\ll. electrode LUll."lltl~L~fl'l iJru~1 . .. 
~Ln"ifll.~tl t11l'li membrane "11\t"d' LdtJ liquid ion exchanger Ln"ifw;J::'thL~ liquid 

phases fl"~" 
- ~.. 'I .,.. 2+ 2+ 2+ - -

electrode "lfllo"U.UF.l3JL"l11" Ca ,Mg ,Cu ,CIO 3 , NO 3 

(Qa• tltdrod• Ag/AgCl 
reference 
eledtode 

Internal 
reference 

lon exchange solution 
f8Sifvoit 

POfOUS 

sensing membrane 
area 

.,l 
YI3J1 : www.ycscale.net/ phectdsmeter.htm 

2.8 .f1lvHhL~'" l'lfaf (Enzyme Electrode) 1i1"tn1~::~1F.J~i.1lilth::, ~\I • 
.ff1 1 y.j'W1~Li';J::th::n tJU~'l F.J Lau L'Daf ~~';J::L 11~ rm l3JL~n~~~ tJ~m~1" 'l '!Xil111::';J~~ tn 3J11t1L i • • 
nu.ff1 Ly.joW1~16) LUL~ L"lfllo n11lLf111:::~ urea ';J1n electrode "l1il."tll"F.J Lf1~tllJ 
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ammonium ion electrode ~"UJ uricase, urea ~~m.lLULfi'l~::~1£Ji1EJti1\I~\J';)::~hu. 
'II 

membrane L"li1't1-n1tlijffimnu ammonia 1.uJ1';l:: form i·uilu ammonium ion ~.,1~ L~t.l 
ammonium ion electrode 

..... Wl 

..; :: \'1 •• 1.':1 .. ' 
fl1'VtYI 6.5 '111 L Y'fY'l1"15'1.1.~~1\l ') 
..1 
'YI2..11 : http://www. Wikipedia.org 

126 FDT 2301 (FT 331) 



A t, 'I ~ .t A --~ A .:lie" 
\UJ1 r.Jth1m111ntn"l"~'Yh1V\11~ L \l.el1V\1"l"'lf\l"l"11l'Yhln"l"~ El\1. 'WYI"l"tl LL~:EJWYl"l"tl ~1f'l1111 

L iJum~"ll El\1 El1V\1"l"i'jf1111l ~1~ ru ~ EJn"l":'l.J1Un1"l"LLth"l"U El1V\1"l"LL~:f'l tlU'l1Y-l El1V\1"l" n1 El1V\1"l" 
.. 'II ~ 

~ijf'l1111LUUn"l"~~\lfiElthf'l1111LUUn"l"~~1\l (pH) 1XEJt1ni1 3.5 ~:~1111"l"t1t11.1.El11El1VI1"l"~\I'Yi1 
'II 

L ~f) m111"r'l El1VI1"l"f'l\l~ L i'!EJ\1~1n~ au 'YI7tJ1aJ ~ 111"l"t1"11 tl1 mhu 1U LL~:i:J EJ\In\l.n1"l"L 1.1~ tiULLU~\1 
~ , 

"!IEI\!LauL'lf111umVI1"l" "li1tlfl~mtln1"l"LntlenVI1"l"LaJL'I-L1Litl ~u7L11f'IL~El1V111~U~El~ntl Lai 
~ 'II 

"' - """ ...... ~El\IL~111~t1nUL~tl 
~ 

~.J' 0 ... ...~ ... " ... iJ 
'YI\I\1.~1111"l"t1~~~1U1U~"l"Lf'l1l'YIL~1l~\l LUEI1V\Tl n1"l"1~f'l111JL Un"l"~ 

"11El\!El1VI1"l"L~t11~~1t1Lf'l~El\lf1LEI"lJDL~Elf ~\1~1f1LEJ"lJ fiEJ~1 log "!IEI\1~1"~:~1 tl~i'jLrJL~"l"L~U 

+ 
pH = - log[H ] 

,• 

~-- :€ 
-----~~ hydteled layer '. ·; 

(approx. 0.0001 milt: 
+ 

acidic <~lealine 
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El1"A17'Yin"lfii.~~ L 11~\u~ m1u 'lu~i ~th::,i11u L'fUI17LLti~ a an 't.;Lilu~a~n ~11~111 
~ ~ ~ 

~W.~11~'YI1~L~ii"11El~El1~17~El El1~17~ii~1111Lih~n7~ (Acid-forming diets) LLa::EJ1~17~ii 
~ 

~1111LUU~h~ (Alkaline or Base-forming diets) n17i'uth::'YI1ll.El1"A17~~~j:.Ja~~Eli1~mu 
tfu~17L~EJnn~11 Base-forming diets 't.;mi tl1~nj:.Ja'tli~~ 1.1.11~~ j:.J~~Ji'w.'t1tt1L"A~El~LLa:: 

~ 

"li111JTlL~~ ~11ULVi7~7::naL~11 j:.JaLli'Yin"lfU~ LLa::Vi1nL~~El~L'Yifl~1~~L"liU Vi"inLfltl ;i~ 
~ 'II ~ 

LLa::EJlJ L "lftl 

"llm::Liltl"lnll.~17~~m~u~ El1~17~Lilu Acid-forming food L"liu Li'iai~inn"lfil.~ 
~ 

l"112Tu LLih L~~a~~11LLEJananaa "lf1 mLLvl ianlmLa~ tt1~1a,r~;. EJ1"A17i1L1~,-tJ ,.hli'u 
'II 

~"lf~l1il.;~1un77111nuuL~ll. (Cold Pressed ) LLa::cheese 

~~lfu~17L ~11H~~1ll."ll a~ U1"A17~"li1u~11J~11 ~ll11::fh~"ll a~i1~n1 u "lfii.~fla mtlu 
~ 

flaultJ (http://www.gnc.co.th) 

• 
~ 

4 7 10 pH 

..; . 
'YI3J1 : http://www.gnc.co.th 
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