ﬁ,o,k,mem (1)

Potentio mesric.  liwedion

I e |
Reducing , : Ghemical e clgt St i
b N Oxidizing agent  (€aCkior]
%en i ! ag . Flecwrcivy G
c‘j A teUl ol ¢ N -
St 21 lear cslo c:-}a-u.sb
=— X.Jc_‘j c_»u.g-L.«qu S
. S— ST PL
BRI I L R 7 ‘j J = ’}u_a-\i- *
@ m @ Ghermcal reacton (3¢
e'—> B e_ ST N B f: - o

(BICCH’ICJj ) = LAJ cao Azl
i Cherm@_[ J ,uJ_yU

X oj.J c;u/vLﬁﬂ' -’&UJ?C—P R o
| Y oJ.J A i B .
[w{mhem’{ﬂ d‘ch (Pol-a'n-:ome,m’c. ) ;gb/baip'é
,ln-l-fahon

tevo G/CCffdeQJu ;_QLMJU‘ cJ—U :Iﬂdldbfofd/ A iomi/b,l DLip
Gsbs Soluition J L Ana/yfe J CL -4 /,-Q}J d»-ﬁZU


https://digital-camscanner.onelink.me/P3GL/g26ffx3k



https://digital-camscanner.onelink.me/P3GL/g26ffx3k

“ e W ,chem»(al cscion +o moke

riene o
e i ‘ g}

!,_aecma AR, e T L

«vL JQH <— .Mr_"_,“___,__,-- ] WL

e (OX' P 1@ ~-tzl’,_i;;--ﬁ_sf-»,---—(~.'-’éd¢ﬁﬁ€‘*:)----v s

————— HEERHESE SRR e = e . —J G : :
: L 5 l_O’__*fLiuM_’Z U _____ {_.\ _L_t_d 5L7_C. c:_y—n—’ ac_p) 3P 3»5 ?/#Z'L J C a2 I-L..u_b

| : i
PR Laﬂlué_mupvdﬁewb d5 Qeﬂd‘réﬂ-ei EES TR
Lo : St EL T ST MR AR NP N A ST O RE Y.

/ . CO Ploe;( » MRS - f %02 {
ot _._%‘__m 6"4-‘ KNG __’;_; SR WL A 2

(%1 CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

e e

U"/‘ } G’f ¢ - Potentiometric titration requirements: e (;P‘
6“ ST el (o)
3 g J C1 :

Ubyq&:’“ L ' e 5199193}0r electroae
=-—J 2y 2) saltbridge ;
e e A g

dndicz
mLHaalJ(bAnoA.eJcJ..L “

'E\ﬁdard reference electrod g% alk

%ﬁ

yotential)’

r any. other ions.in the s olution undér '

/ 'ﬁn‘alcﬁwrzelectrod

@bwcu
mla-l.ﬂlqd.él

(ba'lm c jreference electrode. Potassium chloride (KCl) is a nearly ideal electrolyte for the salt bridge

Salt' bndge Prevents the components of the analyte solution from mixing with those of the

because the mobilities of the K* ion and ClI" ion are nearly equal. Thus canceling the potential

that develops at each end of the bridge.
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Galvanic Cell
Voltmeter
LA =
1 v
[-]
- PR, - if +
Anode Salt bridge
(oxidation)
Zn KCI

Zn(s) + 2e—» Zn**

Oxidation
(half-rxn)

Zn is oxidized
to Zn?* at anode.

Cu? + 2e-— Cu(s)

Reduction
(half-rxn)

Cathode
(reduction)

—ClI- K+—
Salt bridge

Cotton

plugs
bindza

Cu?* is reduced
to Cu at cathode.
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' Reference electrodes:"
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Requirements

_dll-"'—i,dew &-Easy to assemble

Has a known potential
Has a constant potential = — O U o
Completely insensitive to the composition of the solution under study di

Rugged - ﬁuuL:

Gl Elgctiones: He | He:Cilsat'd), kAl = [y hal] .

qrst ol
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Examples

Fow

.CJSVL‘adﬂ

Hao KW(J"\"‘J

o ¥ |5 clextrode) | £ (9o 20 0

Sllver-Sllver Chlorlde ElectrodesySilver wire coated with a layer of silver
chloride that( |mmersed in KCl solution saturated with AgCl o

Ag|AgCl(sat'd), KCl W)LPO*M'*C‘-‘&LP) )
R Junctioh "y
. g go 30l <o
‘)A%le AW S _pP
| wyeudt’b lpt Slly
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Yy s gl 3 ow“
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i —=KCI, AgC] soludian

T -Prrolsiuncton

'The silver-silver chlorrde reference electrode develops a potentlal’
Pproportional tothe chlon"\ tration/and remains constant as long as
the chlorlde concentratlon remains constant.

x4

LT T e

ugh th urdljunctron |n normal USEﬁhIS
[éxtra bquer of KCI extends the tlme before the reference cell starts to drrft
‘due to the depletion of chloride ions in the electrolyte

=z

Advantages of Calomel Electrodes:’
React with fewer sample components than do srlverxronsh,

b

/r:’/ f G lh lgu
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alndlcatorelectrodes l) ”U(,l a0

Responds rapndly:and reprodumblyft

Requirements
> v Metalllc:«r
Types »
X nrad ¢ activity of partucular ioRS.d
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Example on ISE

Glass electrode (GE) for pH measurement

Ik (NS T Saa e

irteennal Bl —

Ol T

Y 2 e
_—-r-_-_rl-,u.,l, PRECIEN Lii i

b d sz e D sty s
il as prsn il s

Si-OH groups.

Glass is a network of Si-0 bonds.Some Si atoms terminate in
Sio"+H”
Charged

Relevant equilibrium: Si-OH =
Neutral

Both the inside and outside surfaces of the glass membrane in the GE bulb have
SiOH groups. The interior surface of the glass membrane is in contact with 3
constant concentration of HCl, and so the number of SiO~ groups on the interior
surface remains constant. By contrast, the number of SiO™ groups on the exterior
of the glass membrane will change when the pH of the solution, in which the glass
membrane is immersed, changes.

The difference in charge on the inside and outside of the glass membrane results
in a membrane potential.

Since glass is not a conductor, an internal reference electrode (Ag-AgCl) is placed
inside the glass electrode.

Advantageg;f' of
the pH glass
electrode

Accurate (£0.01 pH umt)
Fast respondlng ,
Suutable for turbld" colored Or viscous solutlons‘ﬂ — Gelbr) L-;UL:" L
vCan be used for smaII volumes of solutions’ (down to 1 ml)

Can be used to measure pH of physnologlcal systems,’

Eesy to use, portable and inexpensive.

Operative over a wide pH range:.

VVVVVVYY

DlsadvantagESv of
the pH glass
electrode

e

- Slow response in dilute solutionsy/

(,_nghly fraglle — 1\P) U}\jjzw
Frequent calibration is necessary., ——a Z)’P J@W‘D“
Alkahne errors at(pH > 9)and ac1d|c errors at(pH <0. 5)
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weak acid + UaOH _ — S T, W

moles HA = moles Je-OH
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