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(Volumetric Analysis)
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- © fsazanuuinsgiu (Standard solution)
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© audwaas (Indicator)
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® angd (End point)

& 3InaNya (Equivalent point)
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1. 35A59 (direct Method)
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2. 1599U (Indirect Method)
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0.1000 M  (169.9 g/mol; %assay  99.8) 911U 500.00
faaansdeaFauinnda

et 6.2

0TUIINTIATINAITAIINIATFIU Na,CO, (105.99
g/mol: Yassay 98.0) ANANUTUTU 1,02 x 10° M 51171

100.00 daaans
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2 1Mt NT LY AT azale NaOH Milaaisazate
" NaOH  10.00 av.u. 1l lnmsaduaisazaie KHP iy

0.9985 M l@Aungaeminy 5.25 au.a.

Y
e 91miu hensazato NaoH lilvinlgnsenduansazaie
HCL 10.00 mL &319a15a2a19 NaOH (RASNINU 9.53 mL
ANV VT UVIAI1Taza1e HCL

fethai 6.4
MIAIENATAZANLINAIFIM H,SO, Tagmsml#

290NN TINATF TN

2311131175199 0.2963M  H,SO, fidesmsladen

250.00 AL.3. Y93 0.1000 M H,SO,
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a13aza18 0.25 av.a. JaaNn UYL IZIN0 0.150 M
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gasluana - HNO,
nvrnlana - 63.01
d & d < U
wesidualaginin = 68.00 %
AT Y = 151 nSNARAL.EN. | i

= = 5 ,
151999M 3R HNO, 0.150 M 31143% 250
HaAINA9F1aNTA 0.150 X 0.250 AAT = ... Tua

CoiSnansamasnly 0.150 x 63.01 = ... n5u

HNO, 68.0 n5% aglumsazaensamaeidnty 100 N3
130 HNO, ..ovves s agluansazaensanae
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\Y = 13 H1A5UDINSTALANTUNARINSLATEIN
A198za18 1 ARS

M = AMNLTNTY THARARAL.AN. (morality)
0.15M
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= dwuinlaana
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P = wlasidualaeuinuad HNO,
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\ (Primary standard substance)

=

[ { ! o £
aoq lifluastenaemsi1duigns shlduds

Y < ~ a =
1ade nazemnsony 18 luanizinennuusqns
1anana'lll

: i




Y -3 < 1 A 1Y
h . ﬁ@ﬂﬁﬂ?']ﬂﬂigﬂ‘ﬁgﬁ 1BU 98.55 % Ti'lﬂﬁllﬁ‘VIU’fJQﬁ@Q

livlnzensawaelumsinizy

9 I~ ~ = ~ o 1 i’
3. doadluaisn umsalasuulasvas s iy AANNNFY
aneond ladaieo1n1a

[t _—— "

\ ad v Y 1]
| 1. 3ﬁﬁ\3!ﬂﬂﬂ’33ﬂ]!ﬂa1

(Visual method ‘l‘i%’é)Chemical indicator method)
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1.2 suaA®T NTALUE (acid — base indicators, HIn )

= Ja A J . .
1.3 3ADNEOUALANDT (redox indicator)

1.4 manadsiszneunazaelduaziidasesn

5 dunamsmellvesnsazaangnleo

1.6 UNANIANAZNOU 15U Ag’

AgNO, + CI —> AgCl + NO,
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pKa = -log Ka =pH
pH
pK, = -log K, =4.7
-pK
k K, =10""
-4.7
pK 4 of acid Ka =10
4.7 4
3 -5
2 K, =2.00 x 10
1
0 RS R e e e e B B e T e o e r R T -
a 6 10 15 a0 25 30 5 40 45 50
mL of NaOH added
=7Ka of the ackd = 1.88-5
=pvaol. of ackd solution = 25 miL
Enter the conc. of NaOH used
i this Gvation 1 M
=7 Enlter HaOH 1o 1 miL Use: VM=V
= Theconc.of faci sowutian [T
% sl i b M
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-.\'5ur71mmas'f'iu]unsmaau (HIn)
H,O+HIn === H;O+In
(acid color) (base color)

- duaiainasniduiuaaau (In)

(base color) (acid color)

| ....' ."dr e

\ [H;O][In"]
[HIn] "

[InH*J[OH"]
[ln] "

_ M >
[HIn]

basic color

1 i
< acid color
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R UBIAnsAYANz NaOH a1 Wuesuadas aeaty NaoH i@y

Indicator 0 1 2 £ 5 6 7 8 9 10 11 12 ’
Alizarin yellow R Yellow N Violet
Thymolphthalein Colorless Wl Biue
Phenolphthalein Colorless T Red
Thymol blue Yellow N Blue
(base range)
Phenol red Yellow M Red
Bromthymal blue Yellow M Blue
Chlorphenol red Yellow 0 Red
Bromeresol green Yellow 0 & lue
4 | Methyl orange Red I Yellow-orange
Bromphenol blue Yellow M Bluc-violet
2 """—-lL.___.___' Thymol blue Red I Yellow
(acid range)
Methyl violet  Yellow N Violet
] 20.0 40.0 a0.0 a0.0
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2. “]JJ;Q] N38INITANAZNOU  (precipitation reaction)
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(complex formation reaction)
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1. A5 ININSASZUININTALAZLUS
(Acid-base titration)

HCIO + H20 _— Clo_(aq) + H3O+(aq)

NH,+H,0 =—= HO +HN;

e S m:m-

B Ty
lOUTA]Tl]S%ﬂ (amphiprotic)

Methanol, ethanol, acetic acid

HCIO+C,H.OH =——= C,H.OH; 4CIO"

NH,+C,H,OH ——= C,H,OH"™ +NH/,
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H,O" +ClI

HCIO + H,0

« _[H0"][CIO ]
e[ HCIO]

CIO™ +H,0 HCIO +HO"

[OH ~][HCIO]
K, = .
[CIO]
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K.K, =1.0x107"

[H,0"][CIO ] [OH J[HCIO]  _ k
[HCIO] [CIO]

[H,O"][OH ]=K

v Ky vesas KCN dlom K,=2.10 x 10°
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X|dat|on — reduction titration)
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- Oxidation Aa n1sTidanasau

Fe*" — Fe’™
- Reduction Aa A1ssudianasau
MnO;” +8H " +2e- — Mn** +4H,0

1. NaCl + AgNO, — NaNO,+ AgCl Non-redox
2. HSO, + HO —— H,0"+S0,>*  Non-redox
3. Zn (s) ——  Zn*"(aq) + 2¢°  Oxidation
4 26O e — -2H,0 Redox

5. 2FeCl, + H,S —— 2FeCl, + 2HClI + S  Redox
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metric titration)

"o Ca®*+EDTA — [Ca-EDTAP

Complexometric Titration

kku.ac.th Answers.com wiki Cyberclass 3§
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(Precipitation titration)
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1. Mohr ’s Method 98W& color precipitate tNAUAY U
g HUBINIG NN

2. Volhard ’s Method A$9aM1AALALALRINANIS

\ARURY water soluble complex

3. Fajan ’s Method 158 Adsorption Indicator Method
psaamangflasdunaanlasuliliiasainnis
AATU (adsorb) RuRsBUALALARTLUAZNAY

ﬁ;_m’lﬂums'lmmmmﬂ?mm chloride 1m
chromate ion LHudusiAmas qaaRaziinnznaudunidguag
silver chromate 17.| pH maamsazmﬂﬁmmmmwwL‘ﬂunma
( pH 7-10)

Titration Reaction :

Ag" + CI' —> AgCle); K, =10x10"°

ASNAUUII

Detection Reaction at End Point :

2Ag" + CrO42' —> Ag,CrO,();K,=84x10°M

— Mﬂmg_

A )l
' VG ha ’ S Method

AN1sabnnsalaansInae standard solution
224 thiocyanate Tudsazaansaluman wag

¥ o . = i L4 . (1
711922 (indirect titration) Taelld ferric  alum 11lu
aunAaslugIsazanEnsalussnnudInqnefaslu
d15aza18dung aa9d19UsenauLetdau ferrc

thiocyanate, Fe(SCN)?*

y

e~ T m,ﬂ.mﬂ-

A )l
' VO ha P S Method

Titration Reaction :
Cl + Ag' —> AgCl, white ppt

Back Titration :

Ag" + SCN — AgSCN,, white ppt

Detection Reaction at End Point :

w
T -

Fe>* + SCN —> Fe(SCN)** red solution
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- or Adsorption Indicator Method

n1suL3una halides Taeld “@aunas(organic
dye)’ \HludumiALAas 11y fluorescein %@
dichlorofluorescein WANAILA (ionized form) ARINTADAU
wanil (FI) azfididienivand

Ag+ + CI- S— C19HQOSCI2COOH

dichlorofluorescein

A

- 4 II https://campusvirtual.univalle.edu.co/moodle/mod/forum/discuss.php?d=45472&parent=90: 45
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1. aslnnsaiaunsy (Direct titration)

2. mMsnnsaiaudau
(Indirect titration 1i3aReplacement titration)

lodimetry 217 ¢ 1, +2e-

http://en.wikipedia.org/wiki/lodometry

http://chemwiki.ucdavis.edu/Analytical_Chemistry/Analytical_Che > 4)
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aA + bB =3 Products

(MV)A T (MV)g
a b

R = b
a

vy A
5 N 4
H20+NaCl

(MV)NaOH 3 (MV)HCI

_ (MV)q

I\/INaOH ol V
NaOH

NaOH + CH,COOH —> H,0+ CH,COONa

aasUsunilwunaidsulslasiouwniian (KHP;

M.W. = 204.2 g/mol) 97U2U 0.2500 ASU U1lu1
azanatmasllIninsanudisazana NaOH dold
TJinnnu 15.50 au.gu. 90N1ADIVITUTUTDO
d1sazans NaOH

e mm—-—-

10, +17+6H* 31, +3H,0,
l,+2S,0;" — 17 +5,0;

(MV), = (MV)g
a b
(CV),y  (CV) o
16

e mm—-—-
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AMnayaveIas A

no. mol A = VAMA

AMnalyavesals B
no. mol B = A.R

b
= VMR =VM, ._

a

v

nnamulesidudvesasignlmnsa
B(g) = (no molB) (MWB) = VM AR(MWB)

w
Do

Tun4  annasilesifudvesasiignlanse (B)
B
%B = —22 100 (6.4)
g Sample

a3l B

%B

\% AM AR(MWB) (mol)

VAMAR(MWB )
g Sample

(6.5)

x100

¥

g, WSS R -

d@15629810 NaHCO, nun 0.4675 nsu 1Joazanguad
unldIninsanunsainas Usangnaaldnsainasininu

HCO; +H" - H,0+CO,

40.72 au.vU.

YoNsalnaan1AdIUIduUIUNIUUOUNU 0.1876 NSU
Na,CO, TagldHCl AU 37.86 au.vu. V0N
wWasiFucyao NaHCO,

CO; +2H" - H,0+CO, -
sf

g, S R -,
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no. eq. wt. = N x V (dm3)

no. meq. wt. = N x V (cm3)

VANA :VBNB

1 Ugnaseniunsa-wa
form. wt.

no. of H'

NaOH + HCl] —/— H20+ NaCl

from. wt. NaOH
eg.wt. NaOH =

"H,PO, +OH~ — H,PO; +H,0

from. wt. H,PO,
1

H,PO, + 20H~ — HPO? +2H,0

eqwt. H,PO, =

from. wt. H,PO,
2

eq.wt. H,PO, =

&
” E
4
u

sain 2 gnsenanzneumazasil
1BIHOU

form. wit.

eq.wt. = —
cation charge




1. Ag*

2. AgNO,

3.Ag,SO,

4. BaCl,.2H,0

— 3I2 W 3Hzo

I2 + 252032' —_— 21+ 54062-
[S:0:%]1 = [I0;57]
6 1
[S:05%] = 6[1_?i_]

A+ B — products +excess A
C +excess A — products

[(\/ANA) - (VC NC )](eq-Wt-B) = Mgy

o Aa A v d’ o ann U o
sSunuiiaansuanyaves A Minlfnseniu B mssnu

o a Aa v d' a 4 [
TagaudnuiaanSuanyaves A fsnnduwediediuamu
Noansuanyaves A Niduaslianua

e et T

v

v

@13 Na,C,0, 1110 0.1429 n33 aazmeiuazIANNIa

waniliflnmsadoe 22.56 av.as. vea KMno, Ysingiudu

Han3n

9agh 9N Inmsadounauaie 0.1032 N veensaeenaan

H,C,0) F1Sanaslimiy 1.74 av.a. ssmanandudy

o d d
Y83 KMnO, tiuuesues

5C,0; +2MnO, +16H" — 2Mn; ++10CO, +8H,0
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