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Module No: Module Title:
: pH \'\. . ’

A Topics: /

/

—p—

I ®Definition of pH .
Approx. Time: - pH Measurement System ; ,
o pH Measurement - g
_Electrode Maintenance

fBuffers

~

0bject?vés;v . P
Upon completion of this modufz'the participgnt should be able to:;

1. Determing<%be pH of a sample, using a pHgmeter and electrode. = _

o

Instructional Aids: - . ‘ ) ‘
Overheads ‘ - )° ,. . |
Handout <\ . }
) . ' s “ns »
) J /.
Instructional Approach: \ s . .: o
Lecture ;Y v ST
Lab - T ., - . . L. ‘
s ° [
References: . - - - o, “4a
1. Willard, Merr1t Dean - Instrumental Methods of Analysis,‘Sth Ed., Chap 20
, D. Van Nos trand Cq.
2. Modern Chemical Techno]ogy, Volume 3 American Ch°m1ca1 SOC1ety.
: ; ‘ . AR T -
Class Assignments: 7 , . ’,-“ : .
. N » bl LAY
\ N ®
T - - ;
Ty . r ) i v '
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Instructional 'Aids ' | )

Overheads - . S * _
Typed overheads are an examp]e of overhead Tayout.and content. For
classroom use the overhead should be constructed using cb]ored "1/4 inch

dry transfer Tetters. : C S
Other ovefheads may'be copied directly. | _ :> .

Handeuts .- ’ A

Handouts may be copied directly.

S

Supp11es and apparatus shou]d be supp11ed per handouts so that partﬁc1pants

Lab supp]ies and apparatus

-

may work in -groups of 2:or 3. - S
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Page 5 of _37
Module No: . Module Title: ‘ Lo
- - , - ~ ~ . ’ .
pH Measurement /- !
o e \L -
Submodule Title: . - '
Approx. Time: h
b . 1 Topic: ‘ .
30 Min. Definition of pH , - o ‘
! Wt
Ob_)ectives toos

-

When the ;;rt1c1pant completes this modu]g, they shou]d’be able to: 7

-

1. Willard, Merrit, “Dean - Instrumenta] Methods of Ana]ys1s 5th Ed., Chap.,zo;'
D. Van Nostrand Co. ° ’

',2. Modern Chemical Techno]ogy, Vo]ume 3, American them1ca1 Soc1ety

!
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N ‘ Y i
o -

: . '7 ' -
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- . o
. .
.

~

Class Assignments:

~S
v 1s Def1ne pH o
2. Indicate that pH is a mathemat1ca1 expre5§1on for the actua] hydrogen ion
‘concentration in water. -3 .
3. Explain that water dissociates into hydrogen jons and hydrox1dg jons' and
. that the concentration of those two ions in pure'water is 10'7 molars 3
4. Indicate that a change in A pH unit 1s equivalent to a_ 10-fo1d .change in
hydrogen ion concentrat104&& . e %\ . | )
T - - — > —
InstructionaL:Aids: - ‘—i ' : }A B
. * " . 3 .
. "\ i \
- Overheads . : \a T
; 2
' : -, } L
r M &’:* . s
' 1& }
- : - - 2 - -
Instructional Approach: ) R RS N
- . : - . | *§§%%§¥
Lecture . ’ . A
. - o
L4 1 F
. . ) ‘k"
\ __ : - ' ¢ - T .
References: .. . - ‘ T
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30 u e 0.. l ’ K 0”) c. . \// . : .Q. '.’\
o o4 . ¢ &
. . Definition of pH ¢ A
. = = R N . 'S ?
© [Instructor Notes: . { Instructor Outiine: ' 3 s
z > - -
- . '] . 5 N
: Overhead Page ) 1. Define-pH _ _
' 2. “Indicate that pH is a mathematical expression
e Co  for the actual hydrogen ion concentration in
- . " water.” ; N
" T Overhead Page 3. Explain that water dissotiates into hydrogen
. ‘ 3 ' ~ ions_and, that the concentration of those
’ . . two ions in pure water is 107 molar ¢ -
Overhead Pace : 4. Indicate that.a change'in 1 pH unit is -
. equivalent to a 10-fold change in hydrogen
) — ion concentration. . " , .
1 ~ / . « '\\
[} I % \ : 5"3 ’a
« Review Toas ‘% <
~ . ,"‘ \ ‘ -
- v L a s
) i -) IS [} - - 4 N |} .
. - . . i “n’ \. v./ \‘
N ,/‘ R ] .
‘ A . . . s .
. ) ! o ' T
+ - St ( . -~ h .:
= ‘ L. .
. 8 * * -
) C ' . ~ ) :
H 4 .
- - 3 v}c, L]
/ ‘ ’ v -~
-— -~ o - ‘,4 ¢ " ::‘
. * :-(\ , A o ’ N . b
y ” | e
- | // . . . ! ‘ ;
) ’ o % /,g LIS ° . 3
‘. .. ‘ i - ¥ ‘ .
. AN \7 . ! K b .
o / - - [




et

-~ i . - . 1] . - R N
A . @ . o LAy~ . . "
. ) . . / “ *
: o o m : _—
\ o . . . -
R - o
. - Ly 0. = - - :
- : L : : b .
. . . . s .
¢ , , .| 0 , . . - <0
o ~ r - . - ° . -
. - 4 . rE : -
) .
‘ . : : .o ) ’ o

[
.
.
.
R - e Lo
. |
° 5 y—— o a—
. = - ‘
.
. - - -
. .,
- '
- S, ‘~




]

. .

0 . S S ‘,7 S A - . 7
. . / .
-
o~y . = ‘» \
. , .
< N N . . . .
. . g .
3 ) . ¢ ]
¢ - ° - .
B bl Page 8 of 37
. \ : {
’ f
. s -
. .ot . ex
. Y
' . [ -
¢ ¥ ’ ’-a e, <
. . x \ . . } ) .o
. .~ . I
) B < . . ° .
\I . + . d ' * -
. , ’ .
’
e . ) ¢ . ’
) B . . ¥ )
J - ’ .
. ¢ P
. . : ‘ o N T ‘e
. ' \ . A :
» * L3 4 - .
- . -
’ 2z .
' i \ o
' Lt . ) ¢
gt -
. . 2.
. t
0@“A . OH
= 2 : |
P ~ P
s e . 2
- .
. > - . N
. e * .
— ———— : A - ’ ’ >
& Y
’ h . ) ¢ .
' ‘ == 0.0000007
‘ = . .
. -4 . ‘ " : o .
i M e 0’ - = " - e
~ - g . N .
. . ¢ | ) .
» : . .
.77 - ® ‘
' . N ’ . . .
. <o . F7¢
| | ~ == 41X10 "
1 '. BEEER _
. \ .
: . ! L - -
- . » A ~
- . & N
co * B ‘ '
N Y. T T — .
‘I L . -
P . . ' .
. . * . .. .
/ ' A
. ) . B B
. M \.
‘ ot .
L
] - S . ~ .
o\ . . L
, N ] - £
. O ) . 9 N ) .
ERIC, - - ST :
. . ‘ v .
N » .
\ N 4 v A d




. \,: R o .
c “  Page 9 of .37
v ! . -
TRANSPARENCY - :
. i t | ) \
¢ TRBIE 23 | -
. Revationstrp o H, (OH')I, PH anp PH
_ Ce RN o W
; , y
7 1x1p 0 1xI1ol o
- 10l 1 108 01WHL -
N 102 2 w2, , v
103 3. ol -
104 I 1010
| 105 5 9
6 6 ..v 108 . - —
. 107 \ o i Disfiuen -
Neurral 107/ 7 > 0'7 WaTER
B A S L |
0% 9 10>
100710 - 10 © 1071 ~
11 _]l ]_0-3 - \
S (1 ¥ 0z .
0B B 101 0.1 MAAOH
01w 100 é v
10.. . ) i L ,




"‘o ~ ° .
) ] 0 <
. t. , . .
¢ )
. v p h
1Y N \ -
E3 v N ¢
© * "‘ - J "
. . . . Page .10 of 37
¢ - ettt | —
- -
: h ) * e g \ ; .
+ ! '
o TRANSPARANCY, L. ) -
3 ‘ - ®

———
_—

Neger © 1 2 -3 ‘4 5 & 7 .8 .9 -10-

L3

Iloswin 0 .0 8. & M 78 489 B L0

‘' »

. ,100 e 29 i. :
| T

- .
' , t
<
. - N L3 -
4 . O.ml . _3 ? .
; . g "
~ ] . ~ $g % ¢
- !
ST ) i :
-y
) & .
. N » ]
.
- * <(
r ~—
. S » I3
’ ' B
L
4 . ’ \
- t
' Wy » “ 1]
. . .
:\ , - & €- .
. ! = - .
~— ™~ v i »
- \ [
€
# ) -,
19 A .
& i
~ ’ " ’
: 11 . o .
E) -~ 4 > 4
7 v ¢ . * & - -
. .
- " . oot N > '



e .
N . , PN
' ’ I ‘ ». A N ~
. ) . . '
¢« N » N [} \ ' .
. - . . . ‘ ‘ N
e t ** page -11 37. .
) Module No: . - Mo‘dule/‘ritle" , - , RC R o
PR - Measurement S -
Subnpdule Title: - . S T
Approx. Time: R ) . - .
( o . . .To"p‘c: ,‘, R . N . . .
M ‘ . ; - oy N . . -
7 30 Min. "pH Measuremeni System ) T .
Obje'cti'ves: S . . s,
- {pon conp’letmn &F th1s modu]e, the part1c1p nt should be able to:,
v -
1. Ident1fy the parts of a pH e1ectrode, reference e]ectrode, and comb1nat10n
~ electrode. * ‘ .
~2,- Ident1fy the .4 parts of the pH measurement system and 1nd1 cate the weak
- - links in the system, '
3°.(4’I'dent1 fy the controls and connec’aon po:gnts on a common pH meter.
.o s N - g T ’
AR s . '] - ' . . v
- . . N 4° -
> - PR X \_" . . » - .
Instructional Aids: , . . . _ ’
: e . RN . N - . ‘ . . 1
-| Overheads @ - T e SV
v - ) . . - ( e LT -
‘ ‘: A : - l.." (N ° ‘ ' e o "
! - . é - <. « R Ry .
3 g . . -~ . N . , ) |,
. s c ] 6 - k } . < [ - »
= ~[instrultional Approach: .§ ° _ . T ;
”.'/T" - ' ‘.‘t o * . i “ e o
Lectire -, = - . ’ ch oyt T
- PR . . S, .
. o oL e { . : . _
H ~ 4 % N ‘ N o R ¢
Iy L . . "'.1: . — ) - - - . \: ‘f‘“}::. v X o j
y References:’. . - X MU S SO ) )
ﬁ ) 1 . j. ‘ ) _q'-o ) “ ,' - e N N\ . e
[ “1.” Willard, Mermt Dean - .Ins{ rumenta] Me,thods of Ana]vs1s 5th Ed., Cbap 20
. - DoNan Nostrand Co., ‘- S RS
i \ 2., Modern Chemi ca'i TechnoTogyA, \(61ume 3 Amem can Chem1ca1 Soc1ety Lo
T2 e o ‘,‘_- T os \ \ i *. IR ?; , . ..‘ o0 p. L.
' s A - SR T Ty v, w X S
* P . S i I — ->—
5 Class As]signmen-\ts: / el . - s . “ o
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ModuTe Jio:

>
14 -

Instructér Notes: ‘ "1 Instructor Outiine:
. -~ ‘ ‘ . .

-

K '; o i
. \ .

‘Ovenheed Page ' 1. a: Descrrbe the g]ass pH e]ectrode .

Overhead Page . .. .l,Ind1cate how the electrode functlons

-Overheqd-Page‘ . ' B Identify the parts of a pH e]ectrodes .

-

‘Overhead Page~ ) . Cod. Identify the parts of a reference e]ectrodef
Overhead Page ) -t . Iden\\fy the parts of a, combination electrode.

. Identify the 4 parts of ‘the pH measurement
. system. ‘

Identify the controls and conneet1on points on. :
a common pH meter. . . .

Liat types of plugs on pH electrodes and on
ferencp electrodes.

N Qqﬁn N ) .
.

L st the!tontro]s and’ use.
1 a. D1scuss-expanded sGalepH meters_

-
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' THE GLASS -ELECT RODE COMPRISES, A THIN‘WALLED BULB OF. CATI(N"
RESPONSIVE G]_ASS SEALED TO A STEM OF NONCMION—RESPU‘JSIVEJ

‘ 0 ' HIG-I RESISTANCE GLASS. [HE ELECTRODE IS - FILLED WITH AN

ELECT ROLYTE OF HIGH BUFFER CAPACITY AND INTO THIS BUFER

4

DIPS AN INNER REFERENCE ELECTRODE, .

¢

»

~

BOTH SURFACES

F THE- GLASS MEMBRANE ARE CATION-RESPONSIVE..

CHANGES IN THE ELECTRICAL POTENTIAL OF THE OUTER MEMBRANE -
SURFACE, ARE MEASURED. BY AN EXI’ERNAL REFEPENCE ELECTRODE
AND ITs ASSOCIATED “SALT BRID%. . A

L

14
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INTERNAL
ReFERENCE

ELECTRODE .

INTERNAL
BuFFER

In\rréENAL GLAss

MENBRANE

STANDARD
R UNKNOWN
SoLuTION

TRy | HyDRATED
GLASS GLASS-GEL

SaLT EXTERNAL
"BrIpeE

. ReFERENCE
‘ ELECTRODE

STANDARD
OR lkvonn
SoLuTION
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Page 15 of _37-~
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~GLASST~?Q 
§ ODE

_Internal
- Buffer.
~ Solution

. .
- .- N

N

‘Internal
Element

“Glass
- Membrane
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pH ‘Met er
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Elecirode Eihactmde
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- ] .
o o ‘CONTROLS .AND CONNECTION' POINTS ¥ ‘
\"1; Off - stand-by, - read switch . j
11. Calibration control )
111. Témperatur control_(slope)
. IV. Glass electrode input
V.  Reference electrode input ~ - ]
A ‘ . -
. Optional o
" Milivolt switch . ) 4
Auto-temperature contro] ] .
Expanded scale switch - Cy
Secondary slope control ) —
N _,/
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For PRECISE WORK; EXPANDED SCALE EH METERS ARE AMAI U\BLE
IN WHICH THE ENTIRE STALE "COVERS onLY 1 or 2 PH iNITS, . © -

. . * ON THESE METERS THE PH CAN fs rem T0 0.5, - M
ra ) ) C— ‘
. AR B (‘AUFION JUSTBECAUSE?\MEFERCAN EREADTOnmSLNITS &=
\ . . .
moes NOT MEAN IT IS ACCURArrE TO &0’)5 UNITS, THE NETER IS
‘ \ ONLY AS ACCURATE AS THE STANDARD USED TO CALIBRATE IT

e e . -
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Module HNo: Module Title:- .
° | pH Measurement . : . _
S o ' Submodule Title: . . e
- Approx, Time: .
, - Topic:~
7} thour 0 % | pH Mﬁaéurement
; T — .
Objectives.: . _ : S N

Upon comp]et1on of th1s modﬂ]e, the part1c1pant shoh]d be able to:

: ' 1. Standard1ze a ph meter using a single buffer. N : Co.
o 2. Standardize a pH meter using a two buffered system.
"XL ) 3. Determine the pH of a highly. buffered solut1on and an unbuffered so]ut1on.1
q / 4o h T
" Hnstructional Aids: L e
pH ‘eter and electrode - ‘ ' T
j pH buffers*4, 7, 9 : e A
: Distilled waterer ¢ - R
kcetic acid 1% + Sod1um ac1tate 1% solut1Qn °. T
Instructional Approach: R ' '
Lab N, T
* . 3
. . ' . ’
' R??ErenceS' S T ' S B
A 1. 1. Willard, Merrit, Dean - Instrumenta] Methods of Analysis, Sth Ed Chap 20,

D. Van Nostrand Co=x
:)2.‘ Modern Chemical Te.hno]ogy,JVolume 3, Amer1can Chem1ca1 Soc1ety ‘.

y

ol « =

N o Class Assignments: - L m— s _ ;
' . \9 - . '
\ # y
23 o !

| A -
I -



LSO

Ve s

N ) Page 23 of 37 -.
P'!odﬁle Ho: Topic: ) T
- - f .
N : . S -
4 . o ‘ .
Instructor Notes: 1 Instructor Outiine: . ‘ '
’ - . ‘ 3 , V
Ld -o ‘ -—
, ‘. ~ ’ . N
. Y . . . .
Qvgrhead Page 1. Standardize a pH meter using & single buffer.
~
’ 2. Standardize a pH meter using a two buffered’
* system. , )
. 3.' Determine the pH of a h1 ghly buffered solution
N ¢ - and am unbuffered .solution. _
2 .,
4, Have part1 c1pants standerdize..a pH meter. P N
’ 5. Have participants determine pH of some common
" solutions,
~ . . b )
N ) - h S . {
| T L \
‘'3 o S : .
- . . . _.’,,,. \
) 1 “' ®
‘o - . .
F : .
. v g s
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To CALIBRATE THE METER, ',THE ELECTRODES ARE Pl,pACE'D IN A
SOLUTION OF KNOwN PH AND THE M:TE\R IS ADJUSTED TO READ
THAT- VALLE, > ~
To CHECK THE OPERATION OF THE METER AFTER CALIBRATION .
YHE ELECTRODES ARE PLACED IN A“SECOND BUFFER SOLUTION, -
N
IF THE METER DOES NOT READ THE PH OF YHE SECOND BUFFER
SOLUTION, A SPECIAL FINE ADJUSTMENT CAN BE MADE. _CHECK
THE' OPERATION MANUAL BEFORE YOU MAKE THIS, ADJUSTMENT, = .

-\

&
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Cog . - ’ . " . , ., . - .
-Meagurement - e o .
Submodule Tif1é: . - . ' o S
i o o ’ , « 7 ' N
“Topic:. . .- - .
Electrode Mairij‘:enance,' S , .
Objectives: T “ Lo ‘ Lol
. N '3}5%1-1:
Upon cF/{pTet]on of th1s module, the part1c1pant shou]d be ab1e to, I LS
‘ 2 X ’}‘ “ - A Ve
1. Clean and recondition a pH electrode, -, o T
2. Check the _fiber junction of a reference, electrode for flow. LA ¢
o3 Clean and recond1t1on a reference electrode e
A A - & ~ Lo NN >
N 3 ')‘ A J B ¥
7~ ) hd J N ) - . . . ' N ' .
- . ~ " - H‘ - /’ ‘_r"‘ - 'y Ta
Instructional Aids: B . ({ § * N
. . ' ’ . . il ) : . 4 R ot
Handout- i - , A o - .
rj‘ . ~ . - ’ ’ .’ ~ f\\i p r_sv-’t‘ - Al '
' . Ng ‘ ’;\' » ) - i ’> N .. . >
) '3 = 4 . ° ) . - . - - \. - k)
Lo~ Instructional Approach: - ] " . .
Y ' Coa L ! Lo
Lecture, ¢ T K \ N
) : , k \ . -~ P o o
; References: nl 5 v o R -
v | 1. willard, Mermt Dean - Instrumental Methods of Ana]ysis, 5th Ed., Chap 20
T D..Van Nostrand Co: « > . _))
2, Modem Chem1ca1 Techno]ogv, Volume.3, American Chemica] 50c1ety‘ -
[ R s -l ‘ -:“J’
v/ 3 S . . . LT -
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Module No: Topic: s o : L
. Electrode A - ‘
© Instructor Notes: Instructor Outiine:
. — - ’ - ~
Handout Pages - 1. Clean and recondition a pH e'lect%odé.
~ - ’ toe )
2. Check the fiber junction of a reference
electrode for flow. \2
- ’ - N
. 3. [ Clean and recondition a reference electrode.
N ! M -
- -3 . -
) . \ 2l -
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COMBINATION ELECTRODES

Principles - _
' ) pH fﬁxa measure of the ac1d1ty of a solution and is def1ned as: \

PH = -logjp + ayt+ is the activity of the hydrogen ion. The g]ass membrdne
"“of a pH electrode responds to the hydrogen ion act1v1ty by develeping an.

) electrical potential at the glass/liquid 1nterf@ce. At a constant temperature,
‘this potential varies linearly with the pH of the solution being measured.

The change in potentiaT per pH unit is known as the'slope of the electrode.”

This value increaseselinearly wfth'temperature. TheoreticaT.sTOpe is known

as the Nerst1an sTope and is 1dent1ca1 to that deve10ped by ‘the hydrogen -

' e1ectrode. Slope value for, pH e]ectrodes approximate theoreti cal values very

closely. . ‘

The comb1nat1on e]ectrode _contains the pH half-cell, w1th a

by

buffered salt solution sea1ed into the e1ectrode body, and its own reference
half-ced1. The actual potent1a1 observed will be the sum of the separate
potentials of the pH and reference half-cells. Since the potentials 1ns1de

the pH e1ectrode are fixéd by the filling solution. and the reference electrode

A Y

potent1a1 1s constant, any change in the potent1a1 -of the electrode system

at a given temperature will be due to changes in the pH of the solution be1ng

A

measured.
{

Temperature Effects A

1 e .
The effect of temperature on pH measurements depends on the

reference electrode uszd, the pH of the solution within the pH eTectrode, and

.the pH of the test sc’tion. At a certain pH temperature will have Jittle’

28
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‘ " effect on the potential of an electrode system. This is known as the
J iSopotential point. Also, at some eH,'the system will exhibit no potential.
Thi; is known as the zero potential point.. Both the ieopotential and~tre
zero potential point:are features designed into the electrodes Most
e1ectrodes are designed so that the 1sopote9j4a1 and zero potential po1nts are-
both near-pH 7 to minimize the temperature effects at this ca11brat1on po1nt
a _GeneraT Infonmation ‘ \' (< -
' A11 combination electrodes have Ag/AgCI 1nterna1 e1ements for both .
. ) " the pH and the reference half- cel]s and all have ceram;c Junct1ons .
Precautions . : - -
1. Prjor'to uge; remove the protective éap aq&:tt11 ﬁole dpver to alloﬁithe .
] flow of e]ectrolyte - L K
2. KCI crysta1s in e1ther the/eﬁectrode or in the't1111ng soTution contatner ’
. }‘1‘ will not adversely affect ejther the potential orloperatton of the.
electrode. At room temperature, 4 M KCI is véry.close to;séturation,‘an&}
Tow ambient temperatures are sbfficient to cause precipitétton of some
be’crystals from‘the e1ectro1yte soTuttgn. :Extess KCI erystals may be
‘ removed by Rrocedure No. 1 Section 3.3.W Brown Earticles in either the
N electrode or the filling solution are silver éhToride. Their presence
. is an ind%cation that the e1ectr01ytersp1utiop is properly saturated with
: ‘silver chloride. : ‘ _ i ,
- ) 3. If it is necessary to make e1ectr01yte fiﬂ1{hg solution, high purity water
T shouﬂg be used, a]oné with reagent‘gréde chemi cals. AgCI is d1?°1cu1t
to dissolve in 4 M KCI. - Care should be taten to ehsure_thqt ths o]ut1on
Q' - y T
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_effect on'the potential of an eltectrjode system. This¢is known as the
%sopotentia] point. Also, at some pH, tﬁe system will exhibit no potential. .
This is known as the zero potential point. Both the 1sopotentia] and the
zero potent1a1 point are features des1gned 1nto the e]ectrodes Most
‘electrodes are designed so that the 1sopotent1a1 and zero potent)a] points are

both near pH 7 to minimize the temperature effects at this calibration point. .

-

) " | General Information

“ . ‘, - g * Y . - \
All combfnatiqﬁ electrodes have Ag/AgCl internal elements for both

~ R ‘ v -~
\

the pH and the reference hal f-cel1s,, and all ‘have cerapﬁc junctions.

()
Precautions

1. Prior to use, rennre the protective eapkand fill hole cover to allow'the
f]ow of electrolyte. ‘
KCI crysta]s in either the electrode or in the filling so]ut1on conta1ner
. will nqt adverse]y affect e1trer\the potential or operat1on of the
- g electrode. ‘At room.temﬁerature, 4 M KCI is very close to saturation,'and
Tow ambient temperatures are sufficient to cause precipitation of some
KCI crystals from the e]ectro]yte:so]utie&. Excess KCI erystafs“may be
\ \ ‘ ,removed by Procedure Np. 1 under,preventi;e maiatenance section. Browe~
. ' » particles in either tae electrode or the filling solution are silyer
s ) F‘ chloride. Their presehce is an indtcatfon that the e]ectro]&te solution
. . is properly saturated with silver chJor1de .o ;
3. If, 1t is necessary to make electrolyte f1111ng so]ution, high purity water
- ! ‘shou]d be used, along, w1th reagent grade chem1ca]s Agc1‘1s difficult

v

oot to dissolve in 4 MKfCI. Care should be taken to nsure that the solution

ERIC . . A
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is saturated, but not super-saturated, with AgCI.
When not.is-use, the protective cap that comes with the eleétrode should

be filled withka dilute buffer and replaced for storage. The'fill hole
enclesure should also be replaced to prevent evaporation and slow the

flow of e]ectrolbterolution'through the junction.

“& ‘When transferring electrodes from one solution to another durind'

measurements, rinse them with the solution to be measured next, or ~

distilled water

To optimize e1ectrode performance, e]ectrodes buffers, and unknown samples

should be equ111brated at the same temperature prior to measurements.‘

Electrical noise pick up. may’ resu]t if filling solution level is too low.

“

A]ways maintainﬂyeference electrolyte above the fill hole. -

For all side arm electrodes, if a high flow of electrolyte solution is

- e

desired or the e]ectrode is to be used under externa] pressure cond1t1ons

the side arm enab]es the electrode to be 1nterna11y pressyr1zedz

b

®

9

Pressurization may be accomplished by connecting a length of rubber tubing

to’thezside-arm and the other end to a.reservoir.of electrolyte filling -

_solution above the he1ght of the side arm Differential-pressures of

greater than 3 psi between the sample and the internal so]ut1on should

¢

be av01ded.

1.

Preventive Maintenance

~

The solution .Jevel shou]d be ma1nta1ned above the internal e]ement at "all

t1nes,hAIf the solution 1s.a110wed to dry out, the excess salt crysta]s

can be removed by r1ns1ng out the e]ec- ~de, farst w1th hot d1st111ed

water,. then rinse and refill W1th 4 M KT saturated with AgCI.

2

- |

-~

After th1s

-
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. treatment, the e]ectrode should bb a]]owed to soak in e; 7 buffer for
several hours before being used agaln
Under some c1rcumstances the ceramic reference junction may become
They

junction may be tested by taking a resistance reading (No. 3 below), or by.

clogged. This may result in unstable or\dr1ft1ng meter readings.
»wiping off the electrode tip and observing %t after an_ hour of air drying.
A high resistanee or fai]ure\of saturated crystals to appear at%the
junction indicate a ciogged juﬁction. A clogged junction may be caused
by AgCI precipitate in the lunct1on Ang is highly insoluble in pure~
" water and 1s best removed by soak1ng&the electrode tip in hot saturﬁted
KCI solution. If the Junct1onlrema1ns clogged, place it in a warm

solution of dilute hydrochloric acid until it flows freely.

.. The resistance of the reference junction may be tested with ah ohmmeter.

—

Immerse the electrodéyinte a beaker of saturated KCI. Connect one lead

of the ohmmeter to the referedce.cohE;Etor and the other lead of the
ohmmeter to the referen;e corﬁector and the other lead of  the ohmmeter to
the KCI solution. The.resistance measured should be less than 50K.
If the pH bulb becomes contaminated or'1eft dry, it may be reconditioned
by p]ac1ng the electrode t1p 1n aloM so]ut1on of KOH for a few minutes,
" and then 1n a 1 0 M HCI for a few m1nutes R1nse with distilled: water

. and soak 1n buffer solution. ) .
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, | Modyle No:“:-‘ T Module TitTe: e b
’ ’ . }' pT_-! Measurement . - . ” , /
: * Submodule Title: : ‘ ) .
L - e - - ¢ ‘
- Approx. Time: ——_ :
~ v TOpr:
; "} 30Min. -\ [Buffers
,f\\‘ ' : \ 2 -
Objectives: . D
' Upon completion of th1s module, Athe part1c1 pant should be able to:
“' 1. Differentiate between ac1d1‘ty, ‘atkalini ty and pH by discussion buffering
. . and defining acidity, alkalinity, and pH. -
- - 2. Demonstrate schematically how a s1m;ﬂe buffer system works.
' % A
y -
. |Instructional Aids: .
. \ - ¢ ‘ 1]
. O;Igrheads L ‘
\9' -‘ ) . : . / ;

Instructional Approach:

Lecture -

Referénces : , . :

1. Willard, Merrit, Dean - Instrumental Methods of Ana]ys1s 5th Ed Chap. 20,

D. Van Nostrand Co.
2. Modern Chemical Technology, Volume 3, Amem‘can hem1ca1 Soc1ety

- : . ‘
. - i . ,

Class Assignments:
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Module Ho: Topic: 4
’ Buffers,
Instructor Notes: ' ' Instructor Outiine: i ) : )
Overhead Pages 1.

Differentiate between acidity, alkalinity, =
and*pH*by discussion buffering and defining
acidity, alkalini tyand pH. .

Demonstrate sc’eméticaﬂy how a simple
buffer system works:

-
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ALKALINITY - THe CAPACITY OF A son.urgor‘ TO NEUTRALIZE ACIDS, [T IS MEASURED
BY TITRATION WITH STANDARD AGID TO A SPECIFIED FH, -

1 ' ’ PO
NN .

¢

p—

ACIDITY - THE CAPACITY OF A SOLUTION TO NEUTRALIZE ALKALI, [T IS MEASURED'BY
TITRATION WITH STANDARD BASE TO A" SPECIFIED PH.

. ~ S
. .

IT IS EXPRESSED IN-MILLIGRAMS PER LITER OF -EQUIVALENT CALCIUM CARBONATE,
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A BUFFER SOLUTION cQBSISTS ‘O.F EITHER A WEAK _ACID;A].I?NG WITH A
SALT OF THAT ACID OR AMWEAK BASE PLUS A SALT OF THE BASEL.
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TRANSPARANCY
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IN ORDER TO MAINTAIN A CONSTANT PH, A BUFFER IS USED,
A BUFFER IS A SOLUTION OF A SUBSTANCE OR COMBINATION bF °
SUBSTANCES WHICH RESISTS A CHANGE™ IN PH EVEN WHEN A STRONG
* ACID OR BASE IS ADDED. Yo
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e Module No: - Module Title: .
R -
Col " .. [Submodule Title: \ 5
\ Approx. Time: - /’\
! ’ e " EVALUATION -
i bjectives: . : R <
E Determine the pH. of an unknown buffer solution given a pH meter e]ectrode and standard
\ buffers to an accuracy of + .1 pH umt .
. ‘ |
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