~
UNN 6 ,
U3nasimsiz
(Volumetric Analysis)

https://wwy

https:/ i
concept-chemical-titration-acid-1424s40174

snnUs:zaoa

1. a'lsaza'wuqm5§'1uua:nflsm§au

2. guaaunisininsa T T

[ I

3. mMsaudmuwan1sininsa B B U’ :’

https:/A

6.1 a15az218N1M3§1H (Standard Solutions)

v

a13aza1gNINIgIU ﬁﬂ minzmﬂﬁmmmmﬁ’iuwﬁgnv’imuaz
1 Aad = ad A
UHHBHNITNITAIYN 2 IT NO

1. 35A39 (direct Method)

2. 35003 (Indirect Method) Jaed 93%ieny q

a

Y o Y Y oA o
nmamvlﬂmmmwumummuﬂu ﬂTJﬁ"Iiﬁgﬂ'lfﬂlgilﬂN

U

3anI5HN  standardization

6.2 miﬂgugﬁ (Primary standard substance)

d
a

1. flRalANNLIgNEYa

U

2. feadluansi hidimsnlasunlasvaz ¥
Yy As @
3. feadlimiinluanaga

v Yy Ao
4. ﬂ@ﬂa$ﬁ1ﬂll€ﬂuﬁﬂ13$!!’Jﬂﬁ@uﬂ“1ﬂ1§ﬂﬂﬁﬂ\3

v
IS4

5. Ugiseniinavudeailudnsiaruvesavasdi
e

02/12/67



M20910N 6.1

0@UdMINGD0TGd1S KPH (204.23 g/mol; %assay= 99.8) i
nsu Tun1simSsvdisazana1dudu 0.120 M 92UuduU 100.00 Ua.

Os.__OH
0O
OTKY

KHP

Potassium Hydrogen Phthalate

aUnsniiaSaound

E

T

[

Preparation of std (BASE) of std (ACID)

/——lh Ay ~ | a

10.6g Na,CO, 10.6gin1L

Pipette filler

Volumetric flask

B sp

Burette

Molarity- 0.aM Na,CO, Conical flask Volumetric pipette
Titration Set up
— Retort stand
Burette
Titrant /Tt rator
Conical flask
™ Analyte/Titrand
Indicator otihiuiiie
| f (ACID) with
h i i i

https://wwy

EX é \5";9 [
B 4 )
=1 y :
Vo i L
a} ) e} " I
Mohr  Serological Volumtrc
Poette  npatts pipeiie
{todiliver) {tocontain) (25-mlL)
Indicator
dicato i 0 olo nla
Video on indicator u
Methyl orange 346 32-44 Yellow
Bromaphenol Blue 410 3.0-46 Yellow
Bromocresol Green 4390 3854 Yellow
Methyl Red 500 | 4.8 60 Yellow
Bromothymol Blue 730 6.0-76 Yellow
i oot g T HE SRR ot Phenl Red 800 | 66282 | Yellow
Phenolphthalein 950 8.2 Colourless
100
hitps:/ww h trati d-ia-on-titrati
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A0813N 6.2
IMIANMANTUYD 9815 Na,CO, Fa1 21.0500 N5
n3e3111531a5 100.00 mL (105.99 g/mol; %assay 99.8)

M081aN 6.3
230 EUNIAILNATS Na,CO, 11T 2.50 mM
250.00 NaaanInaIsazaIgIU

P

AI9e197 6.4
aamna3inasvesnsaluasnundunlFinsesnily
msazae 1.50 av.anJaginnuunvulszane 0.15 M

(Y]

= A Yy Y 10 =1
INVIAVITIYAIANNIANADLVNUU ISVBINATIAN ] AU

63.01
68.00 %
1.51 nSuAeaL. .

vinluana
d & d H %
wesidunlaeimiin

ANNHUMUY

10

10

NAMANUHHWMHUUTAIN
30 HNO, 13dumiein 1.51 n3u 92833105 1.00 aw.a1.
nsatnaaintu C n3u  aziifSinas = Cx 1.00

1.51

= D au.asu.

. 41n3a HNO, iinduaf3anas D au.wu. wsenlila
gsazang 1.50 av.an.a21d HCl Ninudndy 0.15 M

9
9
(51A09MIA3N HNO, 0.15M  $1431 1500 av.a5u.
naaandedldiidensa 0.15x 150805 = A Tua
SBnansamaeild Ax 63.01 = B 03w
nesiualagimin = 68.00 % (w/w)
HNO, 68.0 N33 ogluansazaignsanae 100 N3
n3a HNO, B 0¥ eglumsazmansamae C 03w
11
11

12

12
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nsARIUILSNNNSALNARANLLLWNG A

MM’ X 100
Pd

(63.01) (0.15) X 100

(68.00) (1.51)

= . AV 4./ 1.00 dA5

= e AW/ 1.50 N5

14

14

MM’ X 100
VvV = _—
Pd
Yy v Ay a
V= 15105903050 UHAeIm 3N e
M = anududu Tnaneau.a. 0.15 M
M’ = mwrnlana
¢ < d & %
P = weiiiualagiviinves HNO,
D = ANNHUIMHUYEY HNO, 13ty
1.51 n3uA0aL.wl.
13
13
Y o v a ¢ a J
GUE]ﬂ‘lﬂﬁﬂuﬂ‘lﬁ?!ﬂﬁ‘lzﬂll‘ﬂﬂﬂ%inﬂﬁ?!ﬂ5131’1
1. Ufifsendeunavuednssias auazidaedsanysal
aai G4 U 4 a =
2. gagAnueuiudesdsingiuedisiion 30 Jii
3. Ufifsendesannsagaaumslduazlinalfisendnafes
4. gagAdiedldlndiReanugaaya
15

15

6.3 mi?ﬂ@ﬂqﬁ ( Detection of endpoint)

1. saanamesnula
(Visual method 130 Chemical indicator method)

L1 lauasun wihidudufmnes 1wy KMno,
d
1.2 duAAIABS NSA-1UE (acid — base indicators, HIn )
a da a d :, A
1.3 I09NBOUAIALIADT (redox indicator)

1.4 manamsdsznevunazaalfuazfiaasesnly

16

16
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1.5 dunanmsmelivesmsazaneiignlanse

1.6 '&Jﬂlﬂﬂﬂ]iﬂﬂﬂgﬂﬂu !‘]h,j Pb+ hitps:/fen.wikipedia.org/wikilLead(1l)_chloride

« Soluble lead compounds
« Lead(II) nitrate
PB(NO3); + 2 NaClgaqy — PbClygs) + NaNOs(aqy
» Lead(II) acetate
Pb(CH3C00),(aqy + HClpagy — PbClyg) + 2 CH;COOH
« Insoluble lead compounds
e Lead(II) carbonate
PbCO; + 2 HCl(,q) — PbCly(gy + COy¢qy + H,0M10]
» Lead dioxide
PbOy(sy + 4 HCl — PbClyrgy + Cly + 2 H0
« Lead(II) oxide
PbO(gy + 2 HCl — PbCly(g + Hy0

17

2. 359 lvlvh

Buret containing
NaOH (ag)

Beaker containing
HCI {aqg)

—

pH meter

18

17

18

pKa = 'IOQ Ka T pH
pK, = -log K, =4.7

BH

KECH o
K, =10*7

P g OF atitn

K,=2.00x10°

a0 a5 S0

25 a0 a5
ml of NaOH added

Turatiers Baa

27 58 = vol. of acd solution = 25 mL
wglurpe of HaOlf gl endpaint

Exntur the conc. of NaOH used
o0 1
= Erar NaOH tis g1

I Smkaof the ocid = 1805

1 mk 6.4 o
' The conc. of thgfacd solutan
'1 i deturminnddh bee 77 M

Good Ja;:!

watchrit.blogspot.com/2010 01 01_archive.html

19

19

6.4 M3ulertaveIfSnasdimiz

aan
1. U§n3enmslnmsn nsa-wa
(Acid-Base titration)
a d
2. Uisen nmsnuuuSaends

(oxidation —reaction %30 redox titration)

3. dfisenmslnmsnuuuiamsilsznen
1Fagou (Complex formation titration)

aan
4. 1JQnsmm‘s‘lmmmmmnmnau

(Precipitation titration)

20

20
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ﬂ’i%&ﬂ%ﬂ]ﬂ\‘lﬂ"lihl‘l/]!ﬂ/lﬁ@

]
2 oo ]

\ wiiveurfinualfAsaAiAndu

1. M5 INmMsasZuININSALAZLLE
(Acid-base titration)

HCIO + H,0 ——= ClO™ (g + H30" (g

NHs + H,0 HO™ + HN}

21

21

Titration of a strong acid with a strong base

HCl+NaOH —— NaCl+ H,0

”

Hof the ’
Avalae "
Solution ¢

NaOH  titreat
n

Titration of weak acid and a strong base

HC3COOH + NaOH ~— ——» CH;COONa + H,0

PH of the ¥
Analyre :
Solation ©

NaOH  Ftraat
n

v
T
L

4 : . CHytooH

as 50 7 L anclyte
Volume of Titrant Added. [ )

hitps://www.khanacademy.org/test-prep/mcatichemical-processes/titrations-
and-solubility-equilibrialalacid-base-titration-curves 23

23

|
[
a =
. .
Volume, of Trtrant Added ( v‘)““ AhlgR
o e 22
22
Titration of weak base and a strong acid
NH,OH + HCI ——  NH,Cl +H,0
A
R4
(s 4
PN o the B iy Hiteont
Aml@e / )
Solution, Obl g it P
(B!
|
t t f >
* 50 k]
Volume of Titrant Added . “w aaelgfe
T T T e 24
24
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Titration of weak acid and weak base

NH,OH + CH;COOH —— CH;COONH, + H,0

ChyCood
it

¥ b Pt

Hopl‘he.
F;knahﬁh /,

Solukion "

|
»
0
0
\

‘
35 *’ lufe
/c’mc of Tfmn‘f Ao(d.l'-d- 1 el

s 25

25

2. nslnunsauuuaandiadu — s6nafu
(Oxidation — reduction titration)

sznauera 2 UfAsanda aandinaiu — 3andu

anc

Loss of electron (Oxidation)

o _o - te
°+?ﬁ,o+

Gain of electron (reduction)

26

Fe?t - Fe3t 4+ e~

MnOZ~ + 8H* + 2e~ > Mn?* + 4H,0

®

H
MnO, + I —— Mn? + |,
+7 +1 +2 0

L Reduction T N

2Fe?* + H,0, + 2H* — 2Fe¥* + 2H,0

Oxidation half-reaction: Fe** — Fe3*" + e~
Reduction half-reaction: H,0, + 2e- — 2 OH-

27

26

27

sodium thiosulfate and iodine
titration

* The half equation for reduction:
l,(aq) + 2~ =2 2l (aq)

¢ The half equation for oxidation:
25,0,% (aq) =2 S,0¢% (aq) + 2e

* The overall chemical equation for the reaction is:
2Na,S,0; (aq) + I, (aq) = 2Nal (aq) + Na,S,0¢ (aq)
= p— 28

pa/?utm_s

28
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1. Direct titration

21_(—>12+23_ w % 4 v

lodimetry

2. Indirect titration or Replacement titration

lodometry

3. mslmunsauuinAnarsilsenainziveiay

(Complex metric titration)
EDTA is Ethylene Diamine Tetra Acetic acid.

HOOC-CH; CH=COOH
. s N=CH:~CH=N:
HOOC-CH; CH;-COOH

EDTA = H,Y
Metal-EDTA complex >

https://www.slideserve.com/lmessner/tybsc-
paper-iv-uschas-analytical-chemistry-
‘complexometric-titrations-by-mr-p-b-thakur-
powerpoint-ppt-presentation
htp:/fwwsw.chm bri
https://www.dlt.ncssm.edultiger/chem8.htm

30

[(EA

jiki.ucdavi ical_ClI Che 29
mistry. 2.0/09_Titrimetric_Methods/9D_Redox Titrations
29
Mg?*,Ca%*,Sr2*,Ba?*,Mn2*,Cu?*,Zn?* AI3*Y3*, La3*
Ca?"+ EDTA — [Ca-EDTA}*
31

kku.ac.th Answers.com wiki Cyberclass Chemguide

30

31

4. mshunseuuiAnasnau (Precipitation titration)

1. Mohr ’s Method :
color precipitate

2. Volhard ’s Method :
water soluble complex WA

3. Fajan ’s Method :
Adsorption Indicator Method

w®

32

32
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Mohr ’s Method
* Measures [Cl-] —————__
» Titrant = AQNO; (burette) — -
» Analyte = Cl- ions (conical flask)
* Indicator = K,CrO, (conical flask)

® AgNO5(aq) + CI"(aq) - AgCI(s) + NO3 (aq) ="

A=NOUANAVDS

Excess AgNO; used for titration (279 reaction)

@ AgNO3(aq) + K,Cr04(aq) = Ag,CrO,(s) + KNO;(aq)
33

https:/mwww.youtube.com/watch?v=CP27BcyDras

Mohr ’s Method

Ag*
Ag"
Ag*
Ag

https:/www.youtube.com/watch?v=rijEMcWslss 34

33

34

Volhard’s Method

{;".\

» Measures [Cl]
» Excess AgNO; is added to chloride solution

» Filtration: filtrate is titrated against NaSCN
(burette)

» Indicator: Fe(NOs); (conical flask)

htps:/www.youtube.com/watch?v=CPxBcyDrxs 35

Volhard’s Method

@ Ag*(aq) + CI"(aq) - AgCl(s)

Filtrate l Excess Ag* used 2" reaction = ﬁ -
+ - Excess Ag* Excess SC_N'
® AT (aq) + SCN~(aq) — AgSCN(s) ﬁ a g

- rd i
Excess SCN- used 3" reaction . - sesae

d1sazangdnao

@) Fe3*(aq) + SCN~(aq) - FeSCN?*(ag)

36

https:/www.youtube.com/watch?v=CPxBcyDrs

35

36
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HO 0 OH
Fajans Method dichlorofluorescein O O
or Adsorption Indicator Method cl (o]
fluorescein : dichlorofluorescein TUUDUMIAINDS __/H H H - O
uanaov:=lalossu FI” 2:0d1dg01na00 p | 0 M
2. o "0, I u [
Ag® + Cl — AgCl i Agel 3 }“ ) i1 }ni
; ® b
AgCl + Ag" + In” AgCl:Ag'In” et '
gCl + Ag" + In gClAg In ; |
.@@@q’m 4 .3 —
At %  — L e—— b
In" : dichlorofluorescein %% @@@’@.
37 38
37 38
n1s@aludn Ce Ly ) A T
X = snnuvesluavedlauasuifiau X = Cs l\:;v'!i sy
snovlwavesansfdesns Vv 7
CoV, GV
= (6.1) TGV
A 2V2
CQVs f1ms lapsada litageauga X < 1
o = (6.2) ,
Vot Ve Nyaauga X = 1
CRV,
C — t V't Y a
t V. + V; (6.3) DuUNUYATNAD X > 1
39 40

39 40



o 1A
MI9819N 6.6

IMANMINTHVBIEIIazare NaOH Tl 10.00 av.asa. ul‘i.ﬂ”ﬂ!‘ﬂiﬂ

fumsazany KHP 9394 1.25 M 1dauadgminy 9.20 av.a.

9Ty ihansazaie NaoH lilinlfdsentuasazaie HCI 10.00 mL &3
1¥ansazais NaOH 9aemHY 4.50 mL 23 NMYNTHYBIAITAZAE

HCl

o

g’J o S dw
mumeu‘lumimmmu NH

A+B — Products

%uﬁl mol A = mol B

HCl(aq) + NaOH(aq) — NaCl(aq) + HZO(I)

41
41
aA + bB —— > Products
MBVB Mava
b = a
aMBVB = bMAVA
43

43

42

42

aA + bB — Products
(MV)a = (MV)g
a b
NaOH + HCl ——> H,0 + NaCl
NaOH + CH,COOH —

44

44
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i 2
NaOH + CH,COOH —— H,0+ CH,COONa

[NaOH] = [CH;COOH]
MVygon =M VCH3COOH
2 AgNO, + BaCl, — 2AgCl+ Ba(NO,),

[AgNO;] _ [BaCly]

2 1

45

45

105 + I~ + 6H* - 31, + 3H,0,

Ip + 25,02~ > I~ + S,0%

(MV)a = (MV)g
a b

(CV)IO3_ e (CV)SZ 0%~

Ui 3 snnarieSidudivesmsiignlamsa (B)

YU
B(g) = (no mol)) (MW,) = V,M,RMMW,)

v

° d s d =
mmmmsﬂmwummmiﬂgn"lmmm (B)

v
[

Yun 4

B
& X 100

%B = g Sample

47

47
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1 6
46
46
asl B(g = V M R(MW,) (mol)
VAMARMWp)
(1) — _—
%B = g Sample 10
48
48



&a0enaft 6.4
a) msm’%’ﬂumimmgm AgNO, (MW =169.87 g/mol, »assay = 99.0)
Tﬂﬂ%@AgNosaﬁnnzﬁﬂﬂu1850M)n%ﬁ azagluviafSinns
VA 100.00 AV.HY. IUAITALANLWDAUA VIAUIUKIANYNYY
VOIA13AZAYINATFIH AgNO,
(2) ¥ansazag BaCl, 31 10.00 1a. Tnimsaiy AgNO, 15 AgNO, 1y
10.20 313. 9HIAIMANYUVDI BaCl,

49

ad o
I8 y
. Wminida
dquouluageo AgNO, nldiaSsu = MW
S o erran e Popoc mol/100 mL

50

49

ANUANIUVRINTAZAE AGNO, =

51

51

50

msauausladmsazars KMnO,

ZMnO4- +16H* + 5C2042- —> 2Mn2* + 8H20 + IOCOZ
dquouluageo MnO, /2 = $1uouluaveo C,0, /5

MViyno;  MVe,o;

2 5

52

52
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msmBna Fe2™ lumsazaadiaodis

MnO, + 8H* + 5Fe?* —— MnZ* +4H,0 + 5Fe®*

snovluaves Fe?* = §nnuluaves MNO,

5 1

(MV)pez+ = 5(MV)yn &

M29810Nn 6.5
= = & .
son1dsunnuinanTuunadoso

- InS8Ud1sazans KMnO, (158.034 g/mol) (190n1SI0S8UN
A2WITUTU 1.20 M Govdoarsu1nnsyu Tudsuias 250 mL

- UwWaduiviaiava 10.00 va. Ininsanvaisaza1s KMnO,
Usuaasininu 9.50 va. Tuinuaanaiiinan (26 g/atom) NASU

54

54

53
53
ﬂTﬁTﬂl’?N‘lm CuSOﬂuﬁ"lﬁ@&'f@‘lﬂﬁ?@fhﬂ
2Cu?* +4I- —> 2Cul +1,
I, +25,032 — 2I+5,0.*
Sulua Cu* - 1
$aulna S,052°
M2 = V(S,05%) x M(5,05*)
10.00
55
55

298101 6.6 0n1USUITUNBVIAC TUUUAIDE10

- I0S59Ud1sazand Na,S,0, (158.11 g/mol) %assay = 99.4%
M20N1SIASIUNAIMUITUTU 0.250 M (199508 1SUNNNSY

- UwWaduvui 25.00 va. Tninsanudisazais Na,S,0,

18.72 ua. 9on1AdUIdUdUYavlaaauaalidasluuy

56

56




