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Types _cné Buffer scluten-
On +the basis  of ‘camlposf-ﬁon" " -Haeng are 2 types of
huthen éOIU~ﬁon: - . - R ‘.
. %)-f.}]c.,rc{fc. v bu-FFQ-,_ g.';‘c.:»lu-{-fon" _A . - .
.'R)A.Qc'\sfo buffer. coluticn " ' o R - B
“1. | Aadic . BufF@JL SalvEon T ", . -
- 6udn type of buffee gé-oluhon wohich s Pre,panecl bg_.
. m.xmp weak ‘audia. and 'r+5 sak.  oith . 5—{-mng base ,
| s known a,s acidic, buFFe)v. éoluhon; ’Itsr’--‘work-t}ag-_ .PH -
_value . is___below . F . | ' _
L e.p. cHJcooH + CH;,COO Na - ]
i HCOOH + Hcoo r\lq ,ei‘c-‘_
~ 2. |Basic Cu{-rer L.‘:aolu‘noﬂ : ’ 5. _ _ ‘
'} uch type of buffer 5olu-h on cohich - i P"repcmecl bcLl{'
| mixino . weak base and s salt with 'sfirpng “actd
i. is Lf?owr\ as  basic  buffer édlp‘l-l’on."l'(:"s pH value
i1|5 obove F. . . |
B ' i e.o. NHqOH + NHycl
C ' o NHyoH + CNHq)iSOq
e ,NquoH .4— NHg N O3 ,
blood : ‘ .
'I Sea waten '
: g,) Jnlhe g _!rvut::.c-r-_ ‘.‘.Gluilic-rs T MAerden vlw L:J.,' Hr-m\. s lrie C"i
RN LA r st meid e fodiyen frutnate | acks. as  buaffern foluten
i \ ._Té' otk g
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| Mechaniem _of Buffer solution
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T ———

+o reslet

j——"-
Mechani¢m of . buffexr solution

change in .PH

oven addi‘l"oﬂ of _smal) w Shong acid £ S'hr'oﬂg_
1»190__53 s known as bUFF@'L action . This bu'f-FQ)z. at-f-\on maml

e pad clee
-moa.lcs‘ t‘L}} t = -P ‘”9“ e"}‘ﬁi)__l;e’;ihdw”‘—"‘u

P..HT'(.. P"’ﬁ t

L ——

»D Common on- eFFec-t-

Mechanlem of - aeidic” b uhter soldkon-

e

RCLY A B —=—H70 —
CHg coor T—— CHacoo~ +HT[ | ... 4
‘CAHSCOOAINQ —_—s CH:}CO.O'_‘ '{-NQJF - i ‘ o i

‘SU!’JIPO\S@, an._asadic buffern solution & o repared bg mixT0

<
: weak acid (CH3CO0H ) ,cobleh s Fxln_‘{'lm Jonized, in
1_ | | sak  with cs-kaﬁng base (cHsCooNa), wh.ah s completel
h ,'c’mzed When small  amount of <Steono acid is. added,
’ then  adde - | > -
H —Den. adcled acid  weachs  with acetete jon (CH3C007)
= |_produce  cHzcooH  ohich s weak add a wely as
_r ?LOI’nPOS-‘i‘HOH of bselfF bupfep_ Jq, there € no Céhs:f,dek&fb’
1; 4’¢@'g$ in_pH valie - : . '

On_additon  of :qman

Amount o‘P'&%&onp hase , added had
>

(oH-
D _reacts with Wt _fon 4o foem  aatern ( H20)  which

| C -t
| angg_k__c@g’%e_{he__PH value of. solution .
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SUPpase a basnc buﬁe,m solu{—lon ."._c,' ' Pre_Ponecl by, 'm’i,x?'pg P
S T ) AR - “——.
ncoeak bqase y which fonizen paﬂha!lé]; and  Its ,galt_ ggllfh nE

' WHqQC) - . X - ‘ _
Sﬁcﬁg a.Cld(,' Z.Dhlch S oomp\e {-G’.l(kj JonizZzen Wheﬂ Lsmaﬂ____ |

: 0 small ___J
cunoun-b _of cu:\d (W) le aaoled {—he achlecl acid (HY)
- : Yescts with OH- fon and <E-orm$ | - {e)t HZO wh;ch .-

‘--cannot changg He pH _0{3 'jH')Ae.SO(U_‘hOﬁ

Snmnlo_mu_, cohen 3 small amount of base (o) I

?added ,qdded bace reack with cunmoniom ioh { nNda)
%;’EO Lom  NHgOH  (ammonium hﬂdmx?de) which & -
i ua-ealc base and f.omPosi-Hon o 'bu#gn _SOllJHO'ﬂ-sQ) -
|

_+there is no considerdble . chanps tn pH valoe

| pH : The 'Jo+enhal ~of HL|chrog§n‘ ion concen‘h'-o{—\on s .

—_— |

) K/a PH_ value. M3'{*k‘ﬁ.rnai-fc_alI%'_J it 6 necalive loﬁb_ﬁl{hm ,L

. ch hqdmﬁen fon Concenlcral-\on e ' : _ —
—— : ~+ [
o ie pH = —Iop[H+] t-)her\—_. [_H‘j |.S CDnCC""'h'Q'th of H_ N
- ? o e o - - W Rl H_
: i poH = —lop [DHj ) [OHJ [ . © =
— : - & — _ : :
.._7 _ F\r) : PV' L Ay —=
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calculate the pH value of 'Fol[ocDmp rerd

) i), ©0-0001 M HC . . Vi) 10 6 M Ca(Dng- '
| )] 0.00001M" Fa80qy - yir) A TM HCI
V) 102M L H3POg R IX) 159 M. ;NCIOH : —djj
w]aoim neon T Ty LolOM - Mp(oH) 2 3
Dl cHel === nt + cI”
| p.ooo1r 0-0001 . 0.0001 |
pH- = —lbp[H{I = -|loso (O-Odéi) =9 .
R = S —
. 1
E‘L HzSOq —— ")H+ +SOL] :
6-00001 - 2xo. 0cDo1  6-00001 :
= zmc-s g
pH-«—IoE [H'*‘] 'loo('nx 107 ) S Y- GCJ
) HNO 3 = Ht + NO=”
1073 1073 1073 : - ST o
. pH = ~tog (WY = —100 [107] = 3 ,
P ) &)
Y 4
W) | H3Pdg &=—= an' + poq "~ : . ]
L 10% IX1g? 152 . ’ | |
i _ -
pH = “log [(nt] :—Icg [Ax107%]) = 1.52
v)| Naowe== ot +oHT _ Vi) caleH)s == o't 4 20n!
' . ~2 , . . : :
T o 1072 -LD - | : 1076 1076 2x1<'3’

'5'69
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T Y e e

pH of _buffer solution .
F buFF@L solN- can’ be Aelﬁhmmed bq vSinp 0.

| The pH_ o
eohich i called . Henderncon equa'hon.

i

- 1) Fc‘r Judaf- bLIFFQ)z, sol0: ;Hénr}@-ns:m- g_—;_ggf‘;:; e oivel ast;
‘ ]

Pm loo (salt] - '—#:'Com":- “mink _be in . molanit
A ) A . - )
| _ [aud]] . .
_ Cﬂhéb@: . .
pKCJL = —lop Ko 5 Ka i mmza-hon con:“:dcmf o-{l Oﬂ\d
[53&] = rnolah_ COnLQD’tYCrhoﬁ o-F sakt o
fqud] = ! . ,‘-’ - aud

2) oy bag‘c'j'buﬁ"en 5ol , Hendenson q" is piven o
| pH = 14 ple—lop [salt] e

[eare]
cwohere .
PKb _—l°9|\b 5 Kp i jonization COFLSTCUH‘ O‘P bcue -
ESGHZJ moiﬂﬁt, concantvation of saHt .
[base]) = " i " basxe

Al

DEET(VaHOh O"P Haﬂd’.:n-z SO s =g n.

i'ozf Aachc C’LIF(\\_)L uofo{1on

1 Suppese acidic EufFeh: salh Ts E Lcwed m_ mixfnpl cocak  ad
D

HA ancl i+ -SaH- BA', mh‘ch ane.

onizes 8 followds:

Ky : ‘ d

| HA rT——i HY + A= Cweaklﬂ fonized )
BA ;:1 }" + A (complefelq

ionized )

___ ],__.7_. _'_——.*—_T_.—N d _._l__J
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law of mass action -, kg ls. gien @b

Ka = EH*] [A_j.

-u L]

18ince BA s _c,cm.ple-{-eJL{ ionized -Eo';orue'm‘ [Aj EBAJ
5o, ' .
L = [(At] rBAj = [Hﬂ [sal{}
I . [acid]
' ov, Knlogdd - [ut]
[sa®]

TaKlng_ lop_on both 5(de/:-,

IOé_[H‘P] = foo; Ky - facudj\

k - [5al+j )

i fog.[H+| = !ogka -+ '}og fc{dc{]

K [salt] -

‘ Taki np —wve, a0 both sicen, | -

| —lop (Hﬂ = —lopKa A - lop Lsait] S
[C\(_ud] ~

PH = PKQ + |0g [58&]

E\C'd]

.iTR;S 55 ’-the, Hendexsonls. eqh- for acidic . buffex Solution-
. . . . :

lr:of- RBaric Buffes soluodaon '

Mixing weak
&)

,__——ﬁ-_———r——«—r——*—‘ BT _ e )

Guppase bowic buffer ol is prepaned by
=1 g )

He s3lt BA, which are ionizes ow ?ngﬂs;_’

basre BOH and

—_— gy

- BOH T—= B + on (weakly

' '_ BA —> 6t + A~ Céofﬁple+elﬂ___“70r)ized lm_‘_‘___"m_h___
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{(b be ‘l.'he lOﬁlZ.O{'\Oﬂ CDM_GCU\'L' O-P weah bqoe A'C—oofdf;)ﬁ

~ llaw of mass den ) Kb s phven s 3 '

- . ez (BOCny

| R R BoH ' R I .
- Do L E . l: ] . .- .- » el _L , S LA s i gt ;&d

" S.nce B8A s cOmpieJre!L( :omzed +to- guve B+ [B'U '[GA
| Ky = (BA] fDH] T '
v, Ky = [‘-58'%]-‘[5'3'
T I:bcwéj
on, Kp[baseT] - [OH 1 i
(eart) D
E : TaK‘”E 1‘50 on bo+h srden |
loo (on ] = log /Kb [bmej \
. = (s3]
i | _ ' /
i °g [on] = fOEKb + (op [bmc’]
' ‘ | (satt]
' TCLk‘”? v on_ both <ides, .
B - For 1 = —lopke + (op [sar] "

q SR N " [bose] T T
. oY, 4_44—PH = _E_Kb ¢ IOF [salt] - e R
-: : : [’DCUJGJ

‘*“ — f""‘“ﬂj

]
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E Ty 3

% 1 = ie the - Hendercon’s. e for koo byfRen .pltion
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—— Loy = - . -
: L) B

1: | T s GPPI[CCLb'G 'Foa* determinin g ' ‘pH QF value ,DF t;l-nknou;n-
buﬁ:@,i SoluHon - - B :
2. | xI‘l‘ \5 vsed - o calc_ula-te {*he conc_ertra-hon DF cott  used |
;z,,_.,_,;_.-i LD bugte,m soluﬁon . - Lt - :
|I—t— 15 U_ged %o C_a!cu..'aya khe Concen'tm{-won 010 o.Ctd o
'_‘ . ban e '.vs_ec[. buHé)-L soln - ' |

N ! » ] ] . -- " . »'-. ‘-. ‘. :
A T‘I{: ‘can be vsed +to delexmine. _fonization co:\,stg.m‘:-, vele-

-

‘ USQA of buFrdia Solution

1. T e vsed 4o calibrate _ pH_meter:
[:H: s used -l:o mam‘(tnln water QU'ah'f.‘H,

3 I{' LS vsed in wine makmg .

4 I{- is Lied 4o mumm«ze ae—d—ﬁ:n—ﬁ e,{;){ged: o-F cu:\d
lyadn  in 50|(. . .

55-?1.%._75 veed "fo c‘orﬂ.—c’oi -lpH df S50me 'read—fon in
: Tndus-l_-ag: :

Euffer capacity. - f
;BL\ flax chPcuCH‘éL is  défined as the ne. of moles ‘OP _
acid oy base odded pex litre U’F Jche buffer reqm red -

4o conee  wnit c—ho.nge in PH

,’%M‘iﬁ&mtﬂca%_; . o K | . -
L '  buffer cO.PGaC"(}J{ - no- of moles of ocicli/(?o_oe added pen ity __r

PH cbcmge ‘ - ‘ . |

s : : : . S
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Some _oumericals _related to buffer Solf-

300 m) f 0.2 M Tformic add s mixed with 400 m|

Sodium 'ﬁsrmcrhe Calculcﬂe the pH 'Q'P r{gsulﬁng soiuHo%Nznil
[E :{pfr *Formncacud = 3.4 M L g
R ﬁ_;_'_*.__k___’_,,, L PO A T Mﬁ__m_‘_‘\
Sol“' o
For acid oo By mixtue
vy = 300ml s e Vo = 300+L&00 = 700m|
Mpz=o2M Mz_ [Hcoon
M = Mj&/z |
 oc| 300 X063 = [HCOOH] X 700
HCoo_] f55 ™M _ '
¥ .Fr':_\’rsa calt - T In mixture
| vizgo0 ~+ Vaz 700 ml|
M1 = 0-1 M ‘ My ['H_CO_O(\!Qj
| © My Vg E Moy
m-" 5-1 X400 = [(HcooNa] X 700

[HcooNa] = 2/35 M

Now, we have,

bW = PKo +_log [sait] [plﬂa+ lo LHcooNaj

Az ' | ‘ [}mdj THcooH] |
A T = 37a+log [ /3"
i - . \ 24
f | . = 3-Se6

-~ The - pH of resultinp  sol™ s 3.56 4
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[ad i i o Sl Lo

TJ[J_E’._'J- : — |
9 ZDOmI’ oF 0-1. M C\Le{-c, acid s mixed LO\~H-, 400 ] o—floln

sodlum ocetate  solution. c'achnla+€. 'H-,e pN- D_p_ ngsul'hnp 5
| r;ﬁx-h(ne- Given ‘kg":“ 18 )<1o ' S : |
S| o L . _ ] I 3
i( For acid T Tn m\the —
' i ‘\)7..:;200 m - e u;;_, yo-e-rr 200+qoo éo‘om, . AL
‘_- M1.:-‘.O,;<A1 \\-fl - L - N Mg: [C_HJCQO}i]‘ -
1‘ “’\1\/1 = M?_Vz :
0.1 X 200 = [CH:,QODH] X 5@'0 N

S| (edhcooM ) = 1/m M

l : : ;
iL":D?f ';-c,al"c ) : :_Tn, ﬁlix{xm,a '_
\ Viz 400 m) . V2-.? GO»OKMI" -
Tr Miz 0-2 M : ' M, = [¢HycooNa]
l» M1V1— M Vs
P 2 X 400 = [CH:;COONE\] {xﬁoo

| ECHJCOONOCJ = 75‘7‘75\\"4 Yis ™M

R | We haveg

pPH = Ko + \OO [CH3COONG] o : e i - = . J
|

+ [cHz coon ]

; . !._A': - Zlo Kq;(-(op . '7/15‘
L ,! lop @%y‘) 1/30>

—l-og(1-.8x1-o‘5) + log (41)

]

B - 839 e, T
! SRS ERE
| AR s
A
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o184 of Q.‘L mole /ditre -of . both  §y

NH3 - Ca.lq.m;la%e the. -

pH of ‘sEluHon :.ahe,n 0.00L mole of H

| i odded o H—:

r
: Pkb = AeFY -Esr' ammon

P S S

o RE So\” e e e A i
. Im"c‘t al conc”- of WNH-4 = 0-1. molrg/,L
Y . " 1.;- | sy NH('C’ = OJ mOle/’L

| After addition of HCI 4

. -éoncr‘" of NH3 il dec‘reau:e ‘ NH3+ HO —= NWq(|

- N '©.00LM 0-001M- - O-00LM
Cotd’. of NH4Cl Tl Tncreane © B s

1- So, [(NH3]=Z 0. 1-0001= 0 09gM

| CUHQCIJ = o.1+f'o._ioo_1'":_',0.1_0_1 M

“We -hawe, ‘Rar baaic Bu{,jﬁe)v hgol"

= pKe + 'OP [MHga]

i N . T ' [NH:{J

= 4-F9+ loo r O'lOL)

© {0099
= 4.35
| pH- 19- pOH =14- 475 =9.25
1~ ] ’ ] ) T
| 4: A buFFe)t SolN- COFH\L'Lih.S 0.1 mole/,u [—Te_ CLCQ{“C, (\,de &-"-"

.'acem{—?_ What il be |‘L‘S pH 2 Also calculake chan

in pt

wheﬂ 0.001 mole NaOH ,5 'chded it

l SolN  for caue T :

. Tnitial cond of acetic acd = 0-1 molell [CHiCooH]

L 7] s R )

‘_-_JLU‘H.‘M,:_L!__; 2 - o. 1 ’:'»:\ [I_‘;:__jr:m(_'\ (\}ﬂ WA e

!
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-

—_— e For acidic bubtg)_q__égo(“ _’hﬂ\
i PH e Pkc‘ + (og_&HgCOOMO—] B v,
|- ~ (s cooH] '

ﬂq-LI‘i'!o,o [o.1\ - —— _
D-1 L
_ l, O S S k / s WIS T LI AT T SR B e <k L
' = 51 44
For cone I : 5 .
| When 0.001 male NaOH s added |
‘7 conch O‘P CH3.C00H . cdecrecw en
| ) ' i
cone” of  CHaCoONa  increares
S, [CH3cooMa] = 0.1-6.001 = .099
" [cH3Co0Ra] = 0.140:001 = 0.101 .
i .waj
— | \
. pH= PKQ 1 |opicH3cooMcﬂ
i ' . [cH3cooH ]
? = 4. FY + lop [-6-693 0.101
v (_) ———
| - \ 0-099 ) :
- 4353 9348
chamge 0 pH = _PH'- pW
i U ' ‘ '
f L T 448 Y-+
| P R
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P

= 5 T b ;S‘olln' wn{nru 0-1 moie/l«h'e NHqOH@i
K .~>‘éa':|w|g=&£ the pH of soloHon _ceb-@nf——o—o*m—mo-le—&-(‘*_—;—gc—;\@
< : LT
_ ded—te—H= What- to\\l be e pH ? Ao’ calwla+e ch%
RE ; o han 0001, M,,HCL, |5. " cbfed Ao L e -‘-_;;-...‘._'!-ii”
_\-f — 50\0 . ) L et
' r R couaeI '
B Imhcxl conc.. of [NHqO H] = 01 (-NH“O”]
R e _,-_-:(' " NHYCL = 01 CNHL{C']
-}_:Fo\‘ bcu)lc_ buFFe)c sol“ o
= Fﬂ“:biq— b _jog [NHy L
. . [MquHj
] :’m 434 = o, (oA
- ATy \MJ
j = 9‘-"2.6_. '
— Fof m/)e L
_ ‘When 0-001 M HCI 'c - added, :
Cénc. of NH4OH decreases

_ ;oan of NHqd (.nC-'—TQO»OE’/J".

_ o\_[MHq‘O.H‘J‘ 2 0-1-0.001 - 0.099
I R v[N_Hquj" = 6.1+ 0-001 = 0.101
e '.<""."}\Jo(d;_ _ A .
_‘ o | ! = 14 —‘P‘%'ﬂ;‘gj_[m'q_@'j‘ |
B S (R T [NHgor] -
B R e LT R
—t—— NI 0-099 /.
.)—*;;,__*_Lc,hanq,e;.;m"pH' = 8.26-9.05

https://civinnovate.com/



https://civinnovate.com/civil-engineering-notes/
W"}“ﬁ' P R IR A g S - : : LR L B o g "-2?7‘»“{‘9-:’2'7'2‘-“’"!‘—"%%
' - Electvochemisty Y
l :
1. :
I E}gc_;f‘xoiqfhc 4 _

LA bmncf\ of chermst‘n’q cohuc.h deqlg wth .géo\,e}(sron

_-OF e\ec{—m-ca_t _enerpu into  Ehemical 8“@‘8&! 15 Kf}oxah_ -
) ’ _as: | glec—h&dlcbe,r‘rifsimd S -
Electrochemical cell *~ A
The.device- 'c:')h\"ch-: S u;eci +o c:onvexk elec%mﬁ¢al‘
neney into: i : vice Vérsa
en>e,nlga _‘.“{_O- chem c;f _ eneﬁ% o 7
is. known an e’[ecb}oc_!'{emrcal .c_eH
I , |—ﬂ§e)ae are f:ﬂpe,s gF electrochemical Vcél"lav'l"ﬁeg'cg’té:'
o Ty E\ecbsot%a ceu R O
‘ t ) C-|cLlucu\|c ceﬂ o vol-&cuc_ ce,u )
- |
[ |
|
i
| .

1.1 Eled'roltlhc cell — Ertieny i -
mjeu osod & . whpe

s E-éathode ane. drF’Fe‘:l : o - — T
| same electzo ltic ‘SOIUhOn'. — _##— TN

14 5the Voltqmelaam_,’ e ' S AR BT

HerE., c.hermca\ R0 - - :*_ “_” _: — k : - i

ocoves "“n’n elec,troh-{-bcf' .' FER {-_1 = = _E Sl %‘. |
! - . I Ry

5olchon béf chssage —— ‘_ 'IL_“ o i TS T

' ‘; o—P e\e_dmufkl e Sl —— = e T e

3
l
I
1
L
|
I
|

A6 S

‘T‘W"’f w T
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¢/ ———>J<~/va
X/ — c/ AR

2T A" —>anrg
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