UNN 6 )
f3ashnsigh
(Volumetric Analysis)

Volumetric Analysis
o SCYA2102
O -

Indicator

solution bottle

cognibot.i ?id=3277

snnUsczaon

1. d15a:a19U1ASFIUNANISINS I
2. guaadunsininsa
3. mMsaluduwanisininsa

- T i < alt hitps://www.s

hes aqal

solutions-and-analysis/

6.1 a1saza8uINIFIU (Standard Solution)

Y

a1azagNINIg I de msazmﬂﬁmmﬂ31m%’umuﬁgnﬁmuazuﬁuau

Aad = ad A
FIEMaaseN 2 35 Ao
1. 35A359 (direct Method)

2. 3500% (Indirect Method) Jaed 93n%ieny q
Yy o Y oy A o
udriillmanududuiniueu fumsazaalgu

380354 standardization

a

NN

L'

a .
6.2 miﬂgugu (Primary standard substance)
k4 =S a Qd
1. o9l NNLIgNEYa
2. deudluasi luaimsuasunlasvaz s
Yy Ae  w
3. feadiimiinluanaga
v Yy Ao
4. fovazagldluanzndeniinnaass

a d‘ a 4" k4 3| v \J g
S ‘1]{] sennavuneuuonaivvetavan
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M20810N 6.1

P0@IUDUINADV(GFAS KPH (204.23 g/mol; %assay= 98.0) NASU

TunmsiaSsudisazana1dudu 1.20 M 97UdU 100.00 va.

0]

OH
o}
O K*

KHP

Potassium Hydrogen Phthalate

aUnsnilaSoouid

[C73

™ e
Mol Sersiopicl Velumetiic

pisats  pipente
frediver) {tocontain)  (25.mi}

n

identify-a-blow-out-pipette

Burette |

Erlenmey

Pipette Farbindik§or

hitp://www.chim lu/dch0216.php

hy-should-th

-change-

hitp: quora.

when-we-add-a-base-to-an-acid-in-titration

pH Indicator Chart

Acidic
T T

— T ———
Wclcabor |‘23“557?9'P‘."?‘.3

L

Thymol Blue
12-2.8Gnd BO-9.2

Methyl Orange
3044

Bromphenol Blue
3046

Bromcresol Green
3854

Methyl Red
4462

Bromthymol Blue
6075

Fhenol Red
8884

Phenolphthalein
82-100

Thymephthalein
93105

FLINN

aprasy
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A9enan 6.2
WMANMANTUYEEST Na,CO, T33010.5820 N3N
in3eulu31105 500.0 mL (105.99 g/mol; %assay 99.8)

g U c;
MeeaN 6.3
IHiinfAnbun3ana1s Na,CO, 191 1.20 mM 100.00 Hagan3ain

fsazaeve 6.2

Sulphuric acid

§7064-1-2501 210764-0225 l:

: Sulphuric acid 98%
R = “ Grade AR
.’A\'- ::"\ = @ @ ‘@ @ ’!“MI‘

O0roAUtChC2e1Km4wQV- 1 o

4545/11000339797003824

https://www.mpimpex.co.
6L4U2SiZa2AsORirJq-0n45fM08IQsZT

9
Y | d‘
A398197 6.4
dsmmnafBinasvesnsatarzmdnduilsmsen iy
F1302A18ANMVNVH 0.25 M YSanas 250.00 av. a5
= A % Y T T U dv
NNVIAVITIYANSIATNSANABITNYY 2ZVBNAIANI  Aa
Wriinluana = 98.08
d o  d 5w
wesidualaervimitih =  98.00 %
ANUHHWHY = 1.80 nSuAoaL.HN.
11

11

10

nsAUIUILTHNIASALNARANULLNLG AD

MM’ X 100
Vv =] EUC Y . =f

Pd
13317590 InTAUVNVHNABIN LA LN

ANNUNTY TuaneaL.aN. 0.25 M

mriinlaana
d g 4 S o
lesidunlagimiinues HNO,

\4

M

M
P
D

ANNHUUUYDI HCI 190U

1.51 nSuADAV.HN.

12

12
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Y o v a d a d
Gllf’)inﬂﬂcll!ﬂrj3!ﬂ§131"i!!‘]]‘1]1]%3ﬂﬂ53!ﬂ§1$1"i

aaa 4 a X v < a U J
1. ‘1]g{]ﬂiElWIEN!ﬂﬂélluﬂﬂ1ﬂ§?ﬂ!i?!!ﬁ$!ﬂﬂ'ﬂﬂ“i;nl‘lq.‘lim

Qd‘ < YV \ 4 a =
28 i‘!ﬂqﬂ‘YINﬂﬂ!ﬁuﬂﬂﬂﬂi1ﬂ.§]u1uﬁﬂ]ﬂuﬂﬂ 30 IHIN

3. URsendesaninsagaaumslduazlinalfnsen
NG

ay Y A2 %
4. ﬂﬂﬂﬂﬂﬂﬂﬂéﬂﬂﬁ!ﬂﬂﬂﬂﬂﬂﬂﬁugﬁ

a A Q

6.3 m‘i?ni]ﬂqa (Detection of end point)

ad v 4 '
1. saunadlanuda

(Visual method 1139Chemical indicator method)

1.1 lauasun winidhdufnees 1wy Kmno,
a a d

1.2 auAAIA®dT NIA-LUT (acid — base indicators, HIn )
= da a d . ;

1.3 I09NBOUALIALIADT (redox indicator)

1.4 m3thaamsszneviazanglduaziiaasesnly

14

13
13
1.5 dunamswgllvesansazaaiignlansa
1.6 FUNAMIANAZNOU 15U Ag
AgNO, + CI —> AgCl + NO,
15
15

14
2. 3539 lvlvh
il \ &
e
f \v‘:"_,)?:
https://www.youtube.com/watch?v=L1mB45Z7n6Q 1 6 ;

16




Titration of 40 mL 0.1 F Weak Acid (pK =6)

 [eiona ] |
]

L i o mm i imio I R

pKa = 'IOQ Ka = pH
pK, = -log K, =4.75

K, = 107
K =1 0478

K,=1.78 x 10°

D 0 1'D ZYD EYD 4'0 5’0 6Y0 'f;ﬂ an %
mL 0.1 F NaOH titrant ' j'
17
ﬂi%!ﬂ‘i’lﬂl@ﬁ‘ﬂ‘aﬂﬂTﬂﬂmﬁﬂ
wluveNLiauaslfAsenAAady
1. ms'lumsaszuinvnsauaziud (Acid-base titration)
Titration of a strong acid with a strong base
Titration of weak acid and a strong base
Titration of weak base and a strong acid o
Titration of weak base and a weak acid 1
19

6.4 Mm3ulariiavefSasIns i
1. Unsenmslnnsn nsa-wa
(Acid-Base titration)
2. e Tnmsnuudaends
(oxidation —reaction ‘Vi‘%ﬂ redox titration)
3. Ugnsenmslnmsnunuidamsisznov
a%a%u (Complex formation titration)

19

R
4. dgnsenmslnmsnuuuanaznou :
AN
(Precipitation titration) B 3
18
18
Titration of a strong acid with a strong base
HCl+ NaOH —— NaCl+H,0
1 1 To— —
S o o >
Volume of NaOH added (mL. Volun
{a) Strong acid titrated with strong base (b) Strong base titrated
b
"j"f‘
htps github.io/text_ge I-chemistry-principles-patt 1.0/520-05-acid-base-titrations.html 20
20
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Titration of weak acid and a strong base Titration of weak base and a strong acid
NH,OH+HCI —— NH,CI +H,0
4
HC,COOH+NaOH —— CH,COONa +H,0 d :
14,00 14.00
14.00
12,00 1200
12.00 -
< 1000 - 1000
10.00 2 £
§ § 3 80 £ s00
E] 5 800 - 2 2 .
2 2 T 600 T 6.00 —
‘s S b I
z - o * % 400 - < a0
a [} 400
2.00 200 -
200
o o o 0
S & P & PO © O & & 0 v R v BV TN SRS S
O ,\'Q' ..;Q' o ‘}Q‘ O .E.' 1’(\' o 4_’0‘
Volume of NaOH added (mL) Volume of HCl added (mL) Volume of NaOH added (mL) Volume of HCl added (mL)
(a) Weak acid titrated with strong base ) (b) Weak base titrated with strong acid (a) Weak acids titrated with strong base (b) Weak bases titrated with strong acid
githuboltext_general-chemistry-principles-patt d-applications-v1.0/e20-05-acid-base-tirations.html githubioftext_general-chemistry-principles-patt d-applications-v1.0/s20-05-acid-base-titrations.htmi
21 22

2. ms"lmmsmmuaaneﬁmﬂu - 36nadu
5Fe?t MnO;, s8H* 5Fe*t Mn?* 4H,0(!
(Oxidation — reduction titration) = lag) (o) +-5H" a0} = BFaTeg) - (ag) - 42:0()

Usznaueiu 2 UfAsunda aandiaaiu — 3enAU

Fe®*(ag) — Fe’* (ag) + e

MnO; (ag) +8H' (ag) + 5¢~ — Mn®* (ag) + 4H,0())

Oxidizing
agent

23 24



1. Direct titration

21" &> 1,4+ 2e v@ \«'\ *l‘:}

lodimetry

2. Indirect titration or
Replacement titration
lodometry

jiki.ucdavi ytical_Cl Y, ytical_Che 25.1-\
mistry_2.0/09_Titrimetric_Methods/9D_Redox_Titrations
25
3. nmslmnsauuinAna1silsznainziveiay
(Complex metric titration)
EDTA is Ethylene Diamine Tetra Acetic acid.
@ O (b) Q
- /k‘ -0 (o] 8\ 0 "
“\/\NT E""*-n:n"'")
o” Yo \_:_,(
o o © >
[ ’
e A
enerz;l_Lab}:c::qLesmxr:ﬁon/Co_mplexationq_PTrirt\:axim - 27;-\

27

I;(aq) + 2¢ = 21 (aq)
Ir(aq) + 1 (aq) = I, (aq)
I; (aq) +2e" (ag) = 31" (aq)

I, (aq) + 25,03 (ag) — 31 (ag) + 25,03 (ag) &

26
Mg?*,Ca?*,Sr2*,Ba2*,Mn2*,Cu?*,Zn?* Al3* Y3+ La%*
Me"* + HyY 2 MeY* ™"~ +4H"
[ Addition of EDTA
Mg’ * + Hind®>~ - Mgind™ + H* -
Blue Red
MgInd™ + H,Y2 ™ — MgY2~ + HInd*~ + H*
Red colorless blue
gefore Near E:l:;l’:laien(z After
https://www.youtube.com/watch?v=YL35QZismW |
01 Y = CdY?* 5 >
(ag) +Y" (agq) = (aq) [CdY?*]
=g ¢
[CaIIY*] s A
28

28

https://chem.libretexts.org/Ancillary_Materials/Demos_Techniques_and_Experiments/General_Lab_Technigues/Titration/Complexation_Titration
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4. mslmnsauuinAnnsnay
(Precipitation titration)

1. Mohr ’s Method :
color precipitate

2. Volhard ’s Method :
water soluble complex

3. Fajan ’s Method :
Adsorption Indicator Method

e

29

Mohr ’s Method

USuniu chloride
chromate ion [UUDUAIAINOS
VAYRV=INAN=NDUANA0DSUDV silver chromate
pH 7-10

Titration Reaction :
Agt+Cl -  AgCI(s) ; K,=1.0x105M

ASNABUL

Detection Reaction at End Point :
2Ag"+ CrO> — Ag,CrO,(s)

K,=84x105M

30

29

30

Volhard’s Method

N10as9ININS® thiocyanate
N10d9dU(indirect titration) :

ferric alum ﬁ]u indicator

MRV:IA d1sazaradnao Jao
d1sus:znoutdodou ferric thiocyanate,

Fe(SCN)Z*

31

Volhard’s Method

Titration Reaction :
CI + Ag* —  AgCly, white ppt

Back Titration :
Ag" + SCN — AgSCN, white ppt

Detection Reaction at End Point :
Fe3* + SCN- — Fe(SCN)** red solution

31

32

32
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Fajan’s Method

or Adsorption Indicator Method
fluorescein : dichlorofluorescein ﬁ]u?)uﬁlmmas'
uanaov=lalesau FI v:lididaoindeo

o "%,
i Agol

%o

%.,,g
1O

Ag't +CIT —>  AgCl

AgCl + Ag* + Inn ——> AgCl:Ag’'In”

In” : dichlorofluorescein

33
33
n1sal1uUd
X = Fumveslunvedlauasininimy
19U TNaVBIE5AI0E
CV,
= = 6.1)
CV
c = &Y% 6.2)
: V. +V,
C[ — C?Vt ‘
V,+V, (6.3)
35
35

Green suspension turning pink

dichlorofluorescein
HO o) OH
cl O O ci
-
o)

k. o 34
34
t
X =
CS e
o T NCTT
Y Y 122
s lawsadalifageauaa X < 1
A
hyaauaa X = 1
funuyaduga X > 1
| Y
36
36
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e I
$1108197 6.6

b % Y a\|
IMIANMINTUVRIANTazae NaOH Tagitiaansazaie KHP 31 10.00
VBN, ANMTNTUNTY 1.50x107 M T Inmsanvansazane NaoH ¢

AURALMNY 9.00 LWL,
0K hansazane NaOH lvin)§idenivansazais HC110.00 mL
#Fal¥a1sazare NaOH 0agmiv 9.25 mL 23¥ANMYNYHYDI

a1savargy HCI

37

U

g‘J o IS dq’
mumaﬂumammmu NH

A+B — — Products
ﬁl mol A = mol B
+H,0,

—p

HC,,+NaOH, NaCi,,,

38

37
aA + bB Products
MBVB MaVa
b a
aM vV, = bM [V,
39
39

38

NaOH + HCl —— > H,0 + NaCl

NaOH + CH,COOH ———>

AgNO, + BaCl, —— AgCl+ Ba(NO,),

Ba(OH), (aq) + K,SO, (aq) — BaSO, (s) + KOH (aq)

40

29/05/69
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10; +1" +6H" —31,+3H,0,

I,+28,0; > I +S,0

a o d o d a
UYUN 3 ﬂ11«!'3ﬂﬁ’i1!ﬂﬂi!“ﬂuﬁﬂ]@ﬂﬂ1iﬂgﬂ1ﬂmiﬂ (B)
B(g) = (no moly) (MW,)

= V,M,R(MW,)

annavinlesifudvesasignlaunsa (B)

gB

° = —_—x
%2 g Sample

MV)y = _(MV)g
a b
€V (CV)g
(i
M
41
asl B(g) = V M R(MW,) (mol)
%B VA1\/1*‘}{(1\/1\)&/3&100
g Sample
43

43

42
42
fveNaN 6.4
(1) MPBFENANINATFIH AgNO, (MW = 169.87 g/mol, vassay = 99.0)
Taeia AgNO, aevaziRaAIN 0.2580 n5u azaelunafsnasving
100.00 V.. AUANIAZTABNOATA VIMMIVHIANMANTU VRS
aNIaTMYNIAIFIM AgNO,
(2) ¥hansazag BaCl, 31 10.00 wa. Inmsany AgNO, 15 AgNO, 1y
9.50 39 3INANMANYUYLI BaCl,
44
44

29/05/69
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msauaum3ladmsazas KMNO,

2MnO,- +16H* + 5C,0,2- —> 2Mn2* + 8H,0 + 100,

o] _[c.o.]

2 5
M VMno; _ M VCZO;
2 5

45

45

msmiBina Fe2t lumsazaasiies

MnO, + 8H* + 5Fe2*—> Mn2*+ 4H,0 + 5Fe3*

srunuluaves Fe2* = dwnduaves MNO,
5 1
(MV)Fe2+ = S(MV)Mno;

M29810Nn 6.5
son1Usurnuinaniuinaoagno

- InSsud1sazan® KMnO, (158.034 g/mol) (190n1SI0S8UN
A21UITUTU 0.15 M fovdod1suinnsy Tudsuias 250.00 mL

- YwWaduivnaiau 25.00 va. Tninsanudisazaid KMnO,
Usunasinnnu 24.00 va. Tuinuaanaiiinan (26 g/atom) NASU

47

47

46
46
fnﬁ?’ﬂi]??flﬂ! CuSOﬂHﬁTﬁﬁ&’@”f]ﬁ?@Eh@
2Cu? + 4T —> 2Cul +1,
I, +25,03% — 2@+ 5,04*
snulua Cu?* =
$aulna S,052°
M2 = V(S,05%) X M(5,05%)
10.00
48
48

29/05/69
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f29819N 6.6 on1USUITUNVIAS TUUUAIBE10

- InSsudnsazan® Na,S,0, (158.11 g/mol) %assay = 99.4%
M90N1SIASIUNAIIVITUTU 1.50 M USU16AS 500.0 mL 619039
d1sunnsuy

-UwWasduvul 25.00 va. Ininsanuaisazais Na,S,0, 24.85 va.

0n10d1UIdUdUgaolaaauaadidasiuuy

49

49
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