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Principles of Analytical Chemistry
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A o Al aladinly Glld 5 J glaall 13gd Calizai )
1000 / o o)l x sihlally aaaldl x 45 )Y gall = ol jadl Bas 50 ¢ 350 >
Wi, = (M XV, x M Wt) /1000 »

Gl Jla )
€0.25 M o 3S i Jslaa juaailcudall (0 2 L



5 3S_sal) &) guad) J3) gaw Cpa Jullaall julans

Aol 3ale 4313 32k e AlesS]) llaal) uiaady laty 6 S Gus e
AN 5 o (mbea DU Alal il jpmaty laty L (K15 (dall b
5ol Ay g) e 38 5 e (s siaidald dnla Sl 5o (88 85 (5SS
oaleay) 028 (4a (Baans

Oina Sl 3 5 led Galaa¥) 03] Jillan jraad 4 dae )l die 13l
A alal) arain

(sl il x Z8ESH ) / (100 X a0 x LY sall X JSI anall ) = (gllasll aasl)
Vi, =(V, xMxM.Wtx100) /( density x percent)

+

TheSCIENCECompa?! ¢

N —— |
Nitric Acid

v Vv



Dilution of chemical solutions Asileas) Jullaall Ciudds )
Sy axy ~Uay Aistock solution S Al Adle il jucand o5y Qllall &)
Cauddl] Alalaa aladiuly @l g Aalall s 35530 Jollaall oda Cagas]
- Ul
S anall x Caddall 38 il = 3 alall aaaldl x LY 350
M, xV; =M, xV, »
» I\/Ioriginal X Voriginal = I\/Ifinal X Vfinal




Sllaall judaad Jdo o jlal g ALia]

¢ 0.15 M s xS 5CaBr, (s« 500 Ml 4esa Jslan juani o5 (i o Jlia
€ 0.05 M I S il Casdas 2l el el (e anall gl Caliay oS o
:Jad)
108N (e 4l G slaall ) sl Canai Y
Wi, = (M XV, x M Wt) /1000 »
Wt = 0.15 x 500 x 200 / 1000 »
Wi =159 »
:O sl At Caddll o) ay Ll
M; XV, =M, xV, )
0.15 x 500 =0.05 x V, »
V, =1500 ml »
4dlzaly @1y 5 1500 Ml Y 500 Ml oo Jstaall aas s sy il iy
hidll Wl 5« 1000 m

v

v

v

v

v



wanil Lgahadiind 53 S pall HCI Giaes (e & yililall e aval: JBa )
Caid 13) 3 5l e 20 25 350 Ml 4eaa 50,1 M o 38 5 ol J slae
1.19 g/ml sl de ol AN L lle € 2.5 L ana ) il sl
38% (raaallslas dpig
:dadl )
Osal a5 3 yall (meall 3 )5 )8 (he 02 (o sllaall anall Wl il )
- i
Vi, =(V, xMxM.Wtx100) /( density x percent) »
Vi =(035%0.1x%x365%x100) /(1.19%x38) »
Vi =127.75 [45.22 »
Vi =2.83ml»
0l Gy e sl Cla LG )
M; XV, =M, xV, )
0.1 x 350 = M, x 2500 »
M, =0.014 M »




1Adld) (el )

3g] e 5ill 485K 5 709 Lt sl dass HCIO, paes (e 4 )la33 )58 (-1 )
saaall 138 (e 0341 o 33 anall Cuial ddle 51,66 g/mI s 58 (aeall
€ 0.5 M s3S 5is 1.5 L 4ana dia il Jslan ucanil S al

4

0.8 M 23S 5 NaOH 33c (10 (i J slae (ol cany a1 () (-2 )
£0.05 M o35 5 Caiia Jslan haas i 15 Ml 4ena s
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Introduction to volumetric analysis and titrations

Salaill 35k 2381 5 Jesd (3 VOlumetric analysis (seaall Jalail 5,k
s stitration 8 el ddas Capka 58 e 48 a5 sl 400 SY)

paa lele il 3y )k e e Bale 5S 5 (pami g &y Al ALl O3l Ll
(28 Jslaa (e (are

titrand 3_nleell salalls Lelalas o) yall g 508 y3l) 4] geaall 3ol _ausd

salall sl reagent sl 38 il a glea !l Jslaall sy (s 8
titrant 3_nlzall

alail 4 3Y) CadlSl (e 4l Ladie Cilial il Ayl ol ddadil) (o g LaS
i<l ddadyy Je )

dpanall 5kl aladin) & S (alls Joasy a3 AV 3 il a8 )
Sl aall Goarn dpeaal) il jilaall ) and @lld aa g oSI Jalail) 8 4o sl
S ey DAY (s (e Lgwladind et A




Omre Gu Y sl dgale 3 A ain W g Adap s Al dpale 43y 5h 8 )

Bagjmj(@jj\)aéw\dh)g&\waa\ﬁugé.g,_,m )
HLERY daild Aol Cadl S

douluall gde ol Jia Judanll 1oy 82 ga doall (e 4l Glaal s Ll )
%T sl Ay ) Sl g Al acad) o 4 gl

L' >
y Acid with

Qphenolphtha'ein :\_\AA;]\ ) ):ﬂ.x.d\ IS )SS >
s 3 5l A glaall CadlSN Balall (he 3 Fhe laeS el dlee E )
B 2 g pasadl 1S 5l Jgeaall Jslaall ) buret daladl ¢ Lgidloal
Jpa gl die Legin Jelaill JaiS Jin 3 pleall dilee jaind 5 flask 3_jlasdl
sl ddass )
Gl (Say CadlSl J slaall (e AS1gtall 40aSl) aaa Gl e b 22y )
Al genall Balall 5S 3




ideal titration 4l gai 5 ylaa )

dalaudl (e paeall Cilizay Cus NaOH 3228 20 HCI (iaes 3 julae Jis )
8_dleall (353 (A 32 el Jslaa ) 2 Haie S8

& dai MO il Jiiall Jala Jie 4 jual) AaY) 2] d8lia) any )
¥l ) s (e Jslaall (ol L sty Al Adaall) 8 sal<il) ddas:
s peal e gl Jeaiph, ph. el J sdl) Jids aladiad Jls d )
(o) paae




MM\ELN‘ ).\SJ.\&.\L»AQSA.\LJLAA‘ UAAAS\?ML)»L\SJ&.\) >
ZAR\PIA|

aclall Y e 2o = (liaall Sl (meall &Y g0 220 )
(M XV )naon = (M XV )y
4

(EJ.G\AS\ a2 0).1\5).1} ua.q;j\ e;;) 4\3.1\.»4]\ alaledll (e gaa 4\3)\4?19 ‘J\ﬁ >
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v

equivalent point Jalxill /5lSil) ddass

oSl Jslaall (58 53) A (560 Ladie b _plaal) dplee o) Ahadill o )
Alla ) salall 4aS Lol (5 5k

(i Jadd Sy (1 Ly jat la 0@ g Ladnaat Sy W Gy 4y plaiadass a9 )
Jslae (sd aad e 4l 58l ol il amy dua ) (335 (e Ll sl
5 el

end point 4l adads

gzj.Eﬁud\@m‘?j@hmj@gée@g\w\ﬁ;ﬂ\j\w\g‘s >
Cua (il 3okl ddlial e B o3 Ladie 3 el dlee 8 Ada jal) 5l ddadill
Oistaall 3l 3l Gl A1 02y £ alia i ¢ gaan Lede oSl S

Ak g 3l A0 ) g sl a3V maall G Jaad sala Y ladl )
Uady 8y Lo 138 g Laba il ) oS Y (5 all 13 oK1 o yua A0l
. titration error 3 izl




Indicators —adl Il / 4 yadd) 1Y)

e AV il (B s Jsean iing () (B) 4d5le 4ilaasS DS ja (o
) Allaal) Balal) claid) s oy glll yumd cann Ula) Algal) ddassy ) J g
Jeldiadl je ciliaal) CalilSl aga g 8330 )

ujlj.uug_\.umgﬂ\ﬁ ddw\mwu\ﬁ‘ﬁ\&.c)ﬁ)ﬂ\@)ﬂ\ KY.9"
Ldalall

) visual L_padl AV e paell aadsios Al llasl (3 jhll Yl
Jie) sl i sl (ph. ph. dids i) sl Jseda pae ol ) seda ) 525
BolSe @il gl el 5l (M.O

SV sl (§ yday (8lSil) A e K

Adlal) Ay 5sll al &1 5 ol il dia ) el A0V Allall 5 jeaV) andius
Al o) agall 38 st sl Ll 3ad e Aledl) ddasi ) J gaaa sl
Al 5 yeSl Jalal) (9 )k

) da) i ol Calani) ) Galiatial (ulad dpaall 5 k) Ll
&) yaall Chnd j doaaiyl
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standard solution (bl J slaall

S A s sleall reagent el J glaally atiand a3 le ga bl J sl
o aial (Apaaall Gl jleall 3y b e) (SLeasSl Julaill 43y Hla JalS
el Jelés L Alaal) of gal) aal 580 5348 yea

axa il (3 yh e Jsenall S 5 dasi s a5 el Alee () oSy
o s Jslaal 138 S e dad] ci S o gleall oS J glaal
A8 Aa )y o shaa s 35S 5 (35S0 () g IS 5 Ay gl dnna &y ¢

(il Jgladl) juiaat
43S 4303 335k o direct method 3 silad) 48 kil (1) @ pasy of W)
aslxa Jslaa 8 1355 primary standard 4 s 4uwls sale (e 482 45 ) 5a
t0 el aaa% Ba g (58 Ji e;;]\

Wi, = (M XV, x M Wt) /1000 »




19S5 O Aplil) Balal) 8 o iy g

A g et Sy of JBY) e 5l 99.99% Ay 5 laall Alle

Ll )l e Ala 5 CO, e s ol sl il W g o ja00 2ie SSEH Y 5 4l
one LS e Lgale ) 4 gha 1) e aliill Cadail) wie Lyl e A5 (5 )
(42 2

Cpmni Uil 5 00 elad] e JIES (s € s 005 W s o) Jemdy
4aal)

L jnmad Jean sl Liylad 38 sia g Gl dand ) (55 )

soplaall Jglaa (8 Ay paa g Ba Al 53 Led (5 oS5 ¢




Claall g (al sall sda alel 5 JS gaas 4 ol dpuld sale J3 68 () o gleall (g
bl e A8kl oo g le s SISV AR phall aadiud 13¢5 jdaie Ukl

standardization sl /el 48 ) (o)
i e Y ssecondary (Adsl o) A sl Al e (il g adding G
3] Ll o glaa yae 38 5l 068 1A (Ao sha )y (5 53a%) NaOH e Ui
Al Balal il J slaay Lt pilae 320k e (Jseall) DS 5l 128 2a
e < i b (e sPotassium Hydrogen Phthalate (KHP) 44l
A dlie daladl andling o ) g2 (52l 5 (Galaall S il
axiiy sl 5 KHP (0 ol Jslaa a1 JUIS il dlaall Gl
Dy (el Lgaladi) V) (S Wa ) 530 138 s NaOH S 8 (sl apaa]
e giall aleal) dillae (e jnS dae (0S5 3aal)

CH,COOH, H,S0,, HNO,, HCI

v



tdulll) Jallaal) judaad e JUa )

Al 5000 4ins cexs 3550 A 0.1 M e)S SKPH (e Yslaa jas )
FEE YL JPREN
Wi, = (M XV, x M Wt) /1000 »
Wi, = 0.1 x 5000 = 204.2 /1000 »
Wi, =102.2g »




types of volumetric titrations 4sasal) < paall (§ b Ciyias

Jealall Sl Jeliill dapla e ol d 5 ok dag )l ) st dleall
-alls ) Balel) gl 3alal)

(Jalaill ) ilaa) el sall 5 (mlaa¥) el jlaa (-1

i Al G yalea (-2

a2l &) yilea (-3

JI AN 5 308V &Gl plaa (-4




ac ) g8l g Lalaa¥) &) laa e JAda
Acid — Base Titrations

eaall Qaladll &l e ST e neutralization Jokeil) ol s i
Apaaal) 5kl and] e Les) LS Tl g (da

Ciila ) dflacadll s ABall (he Baa A 2y e gl g palea¥) il e Sliads
AT 68 A8y yha Lelaa Jeow LS dand g Algn g day o Led S
j\mmuuwtgju_d\m)md\ j\m}.‘ud\a\}d\fmemsmj
m

Cliall 2 L derivatives 4l cliiia M) W et Sy i) &l
Lo e ol Lene ity Al 3 ala) s 3yl A Lealadind (K AIX
Ol HY

4
4
4
4



o) g4l g alaay) byt

allad) 45 plai Wy Sl (4a g B2c 4l o aeadl paatl dpdde Cay et sac a5
o siad ) (5 sl
i gl i elall Ll gd il saladl asly (rmeall Goye Cua
Al oa 52ell ol G (G (HF 5ol Ol i) HaO* posais el
OH" 23S 53l 034l (antl (o5 31 Ll
HA+H,O <« H,0" +A )
B+H,O < BH" +0OH »
allall sl 13¢] g Jath Ailall Jillaall e pald 4315 omaa Golud) Ciy il
aaall Cay i (saa e IS (558 Al pall alladl g 2i g 5 SlalY)
H o9 all dlitasal) 3alall Lol sacall g H* o s s 5all davilall saladl ol
;L;J\ﬂ\s
(acid) HA < H* + A" (conjugated base) »
base) B+ H* « + BH* (conjugated acid) »




eLanSll Jlae (o8 (a yadly () X0 g 0 Ry p2i g gt ) iy 23 DS
wet analysis adlall Llu oY) & Gl 8 55 Al dades]) 4ullasl)
s S e allall a1 5 JaliV) Cay paill 5 LEY) (e aile Y clld pa g
Aoyl Sl g SN (e 5 ALY Jia Led A Bl adly meall
e sV 138 sl ] L8 1e 1 Ll L3l aald) b sac il Ll Buaales
AgatLual) ddag) ) (5 oS3l s 5 I
Ol Y Al (e ag Jll pmes yiiny Boron trifloride BF; oS e Ui
i1 ¢S ) Ua i G s A ) Al (3 el g an g9 4l LS HY and
" k) Jilaa) 3

BFy) + NHg <> FsB-NHg ) »

amphoteric (333_ie) 4tk 5 3 sa 2 53 43l ) 5 LEY) jaad | pal
HOH clall Jic 48 2a 55 (53l Jawe sl) o 330 B ) (jaaaS o jual
CH,0H Jsbull




acid — base equilibrium 4sital) lu g¥) A so) gill 5 (alaat) ¢l i
48La) dind (32e & S Jelihy Euua 500 yic 4dia 4l oLl () U S5 LS
o By a5 LS L) i it 5 ellall 8 g2 el a) 3ac 8 gl jans
" sacldl §f aeall s @
relall 8 LIS ol iy (g 58l pmaalll

HCI + H,0 — H,0* + CI- »

ol 13 S8 s aa s IS8 IS 4 oWl ) 5 LEY) jaas oK1

3

+ i g
2H,0 <& H;0" + OH »
L A Jelatl) s Javy o) (S g
H,O <& H"+ OH »
1OV ) Gl aaad Sy ) B Al 8 Jelal) N ) oS
Keq = [H*] [OH]/ [H,0] = 1.8 x 1016 »




55.6 585 laa uall elall 3 yiy &5 i lan AL 4S8N plall 4uaS G Cum g )
OSar dile 5 ([H,0] = (1000g/18)/1L Al 48Mall (e s (521 5) M
s el S g3 o) )
;guﬂ@}j‘y\ Jalall o) olal) IS8l s Lo b (S lia (g )
K, =[H*][OH]=18x101x55.6 »
K, = [H*][OH]=1.0x 104 )
4
elall (o SN H (55 ) Gsal 58 8 Sl (S | il g )
[H*] = [OH] =K, = V1.0x 10" )
» [H*]=1.0x 107 M




measuring acidity pH sl y i gasd) (uld
O Yy gl Jiia ddpmiiall (alea¥) gl elall (e Galiadl H 508 55 ) Las )
(PH (ia) faaanl) ol o3850l (35555 y2a (5, sall 3S il plaiud
Jslaall acld gl dacaen e uill o a1 & Jeusd 5 4cdla i
Ol DS bl o3 sle gl sa (g3 5 pHalaatal el e il (S )
1 shaall (5 )Y sall G 5 H2ed)
pH = -log [H*] »
1O a3 agliie 8 ) gars )
pOH = -log [OH] »
Laaaad 48 jae () oLl GSE ol sl s yo [OH] 5 [HY] Of sSaas
(AS AV A8 e e S
K, = [H*] [OH] = 1.0x 10 )
Jlog (K,,) = -log [H*] + -log[OH] = -log (1.0 x 1014)
» pK, =pH+pOH =14




4 48 2o gil) g palaal) Jullaad pH 31 Gl
pH of strong acids and bases

bl Al sl 8 100% JelS s ol 4 gall ac ) gall g alaa)
oY sall Sl bt g olall AHY (sl S 55 ld AN OH- 5 HY
0ol 8 50l 2t il 5 o il
pH = -log [H*] POH = -log [OH"] »

5X 102 M 23S 5 NaOH 328 J sladl POH ijé\.A..)SL_w;\ - Jlia
:Jad)
POH =-log [5x104]=1.3)»
PH=14-13=127 )




0.2 M 238 5 HCI Jslas 8 OH- sl 38 5 ol 1 Jla )

:Jad )
K, =[H*][OH]=1.0x 1034 )i ales Ll Lay )
[OH] =K, /[H*] »
» [OH]=1x10%/0.2=5x 101 M
s Jla )
[H*] 355 sl 18 pH = 2.2 4iians dad HNO, paeal Jslae )
:Jad )

pH =-log [H*] = 2.2 sl aadsins )

[H*] = 1022= 0.0063 M »
(INV — 10g) Aeulall AYL padis )



Al 2o gil) g (alaadd pH ) Glua
pH of weak acids and bases »
Akl Jiladl) b IS Gl g 55 IS8 0l laSH IS yall 00

O pSay s Capmiall (aaall 38 55 (5 sbay ol SSaRal) [H] 58 5 Sl
ASEl i Qs (K9 AilaasS o) 31 s A o cplill  Sal Alee

v

v

- il
CH;COOH « CH,COO + H* »
[HA] > 0+ O before decomposition »
[HA] - X <« X + X after decomposition »
)Y die Camall (caeall @€l culi CQlus dalea ol oSa0s )
K,=[H][A]/[HA] — x>
4

[H] = [A] 05V aic 4l agledll e )
» K, =[H*]?/[HA] — X




PH'] 0 (i Lo a8 a5 K, A (b has Climida paeal) IS 13) 5
ledlea) (Sd[HA] ae 45 l8a lax 4L
K, =[H"]?/[HA] »
4la g
[H] =K, [HA] »
[H]=vVK,.C, »
dpaaall Clua (Ko | pal e
» pH=-log VK, . C,
pH=-logVvKa.Ca »
Agmaall ae) @l (POH @il A ) pH ) s of Sy il Lt e
» pOH = -log VK, . C,

» pOH = -log VKb .Cb




o) gil) (alaadl pH I Gl Ao o jlad g Alia]
5328 (50 0.025 M 538 i Jslad pOH ) 5 pH ) 4 ol Jla
¢ Ca(OH),
[OH]=2%x0.025=0.05M  JuS s 0ell (o S 5 :Jadl
POH = -log [OH] »
POH = -log [0.05] »
POH =1.30 »
pH=14-1.3 BYNELPY
pH=12.7 )
¢ 0.2 M oS 5 HCI paaad Jslan (8 OH- sl S 53 ol 1 Jlia
K,, = [H*] [OH] = 1.0 x 1024 O alas Wil Lay :Jad
[0.2] [OH]=1.0x10%4 )
OH]1=1.0x10%/0.2 »

|
. » [OH]=5.0x 104

v

v

v

v Vv



O 385 caalipH = 3.5 208 HNO, e Jistase clial (IS 13) 1l
4l a5 5 el
:Jadl
pH = -log [H"] e
3.5 =-log [H*] »
[H*]=1035=32x 104 M »

Sb Wle 0.2 M 38 5 Al oyl 32e 6l pH ) dad a1 Jla
K, = 1.7 X 1079 (s sb Led S il dad
:Jadl

pOH =-log VK, x C, »

POH = -log V1.7 x 10°x 0.2 »
POH =-log 1.8 x 10° »
POH =4.7»
=14 -47=9.3




:JBa )
al (PH = 3.26) 4 (e s uell (81 (ubiie ad JAll (aeal Jslae
K,=1.75x ol lle Jslaall 383 ga sall HY Gl s (5 5Y sall 38 53l
¢ 105
:dadl )
pH = -log VK, x Ca »
3.26 = -log V1.75 x 105 x Ca »
5.5x 104 =+1.75x 105 x Ca »
3.03x107=1.75x10°x Ca »
C,=0.017 M »

.



dbld) G lad )

HCOOH asall élia ) sl (jmea (10 Jstadd pH ) dad cosal (-1 »
3el8 (e Jslad Gy K= 1.8 X 104 48Sé5 i 5 0.25 M o S s
Kp = 9.5 X LS8 <uliy 0.08 M LS5 H,NNH, Admall o5l el
¢ 109

4

Caale 13) digmazall el 5 3l penzylamine saclal K elSall el cawal (22 )

© pH = 11.44 4 s 5 huel) a8 31 4ad 0.35 M oS 5 L Jlaa
4
4




Al ao) g8l g palaal) MY pH ) Claa
pH of weak acid and base salts

it Ay gl e gall 5 alea) Jelis (e A8idall NaCl Jie 4358l 2331 (1)
a8 IS5 Gl aelall (Y el jeSl alin ga g Al 5 3iSH Lelllas

NaCl — Na* + Cl- »
NGy g saclig (5 8 e (e el CIF 5 Nat i) o3 43 Cam s
H sl SGOH: e Jeliall Juas ¥ Nat oY el daeally Coa
(O AY) ) SE sl 4 i Y JULGCE ae Jelall Jia Y

H,0 < H* + OH" »
e Jalaie i cld Ly Sl KBr s NaCl die 4 sall ~3Y) o2a 13g] s
pH=7




Jie ddmia Bacll g (5 @) aeall Jeld (e dsilall Z3WY) Jilaadl 4 (2) )
NH; + HCl — NH,CI »
s s (s K& Al Jeasy NH,CI zlal) 128 o 2235 )
NH,Cl — NH*, + Cl- »
SV e (HCI) 58 paead dlaa 320 Cl- 2 5180 sl o s 85 )
A 32e 8l Jilie aes g8 NHY, Lisel) ol aas ad) 3 L gae
IS il 5 SISE, sed Apmen 4dia 4l il s (NH)
NH*, — NH; + H* »
3oL ) e Jamy Lae H gyl any 48885 i) 53 (0 NH,CI el Ol (Sixas
Jshaall dpiaas
38 e e Al Ciua g Al 2ol mle ) g paall (g
base B+ H* — BH* conjugated acid »




> » J"S_)"M “.—‘Lméj‘g[HJr] :&_ua\;]\ Sl M\ men e &)_m 1 Jial
y -aalldl) Adaladl) PREGI dpiaaall
» pH =-log \ (Kw/Kb) . Cs

» pH = —log .Cs

o Al 320l Jolis 0 ) el g Y 5l S50 58 €0l S s
REE I FEVEN




a5 geall COA Jie 4 8 300 Capia (e (e 4L #3LY1 (3) )
CH,COONa*
IS elall iy g sy 10 Camaall raeall 2le )
CH,COONa* + H,0 < CH,COO + Na* »
o aeall Y aae (NaOH) 458 sae il i (aes 58 Nat <X Uay )
o aeal (4 i) s 520l (4 CHLCOO0™ <D of s
1g2eld Jslae ani g dpaclBddia Ld ML s (CH;COOH)
CH,COO + H,0 < CH;COOH + OH" »

wmﬂdw\o&\ﬂ\éu)uﬂ >




el dll Gl Al ~ el (e ¢ sill 1aa Jiad [OH-] S 5 ded lual s )
A Ualaal) aadios Lacldll )
pOH = - log V (Kw/Ka) . Cs »

pOH = —logJ% .Cs»




o) g8l (alaal) Z3aY pH ) Gilaa o o jlal g ALl

K,=1.8x10° amall el S @l oL lle &Ll 0 25 g e

:Jadl

zhell (5 Y sall 5SSl Cuni Y

n=wt g /M. wt Y sall 220
n=25/122 =0.20mol »

M=n/V, Y sall 58 il
Molarity =0.2/045 =044 M
OPE (e camaall aeall =l pH )l Glea
pOH = -log V(K,,/K,) X C; »
pOH = -log V(1 x 1024 /1.8 x 105) x 0.44
pOH =-log 1.55=4.82 )
H=14-482=9.18 »



:JBa )
O e IJHONH, el s 5 y0a ddinal) sac 8l @l il Casal )
Al s s Hnell 8,11 408 0.05 M DSl 53 HONHLCI Yeale Jslsse
¢ pH=3.63
:Jad )
A FIEFAIRECHREN
pH = -log V(K /K) X C; »
3.63 = -log V(1 x 1014 /K,) x 0.05 »
2.34x 104 =(1 x 104 /K,) x 0.05 »
548 x 10° = (1 x 1014 /K,) x 0.05 »

1.1x10°%=1x101 /K, »
h » K, =9.1x10°




dobla) (ol )

0 348 i o g3 guall ol yias mle (ge Jslaal ia g sl o8 1 da coaal (-1 )
¢ K, = 7.5X 10 4SS <uls5,0.4 M

4

o3 e 15 g LY (e o pas () 3208 Ll pOH V1 3 aa (-2 )
sac lall @<l culd b Lale el (e 250 m s A dam.all 3ac )l
¢ K, =4.3x108 gl




Buffer Solutions 4akiiall Jallaall
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