
C + AR cc= Pl +P2 (12.1)

c = m~aJnil~cnol.l~~ul~  ( constituent)

AR = il~l5JUd~l~u~J~d  ( added reagent)

P = r&%Uiiu~~r~n~U  ( product)
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indicator

Titrant

Buret

- Stoocock

/ ’ \

Titrand
(or s&stance  titrated)



12.3.1.1l~atalUamI7~lU  ui4aDn,~u

(1) iW7atZi1MJl(RspdpJ~~ ( Prlmary  standards)



LD  X
Equivalent x grams

L Equivalent

moles of titrant
liter of titrant x = moles of titrant

liter of titrant



@bJniwh.mxwilU  Ba(OH)2  &I& 0.10 N dx.r~u 500 mL  olnvoJll~J  Ba(OH)prist+

LD X
Equivalent x grams

L Equivalent =
lhNkmfkJl (g)

o 5ooL  x 0. lOEquivalent  x 85.68 grams
4.3 7-h

L Equivalent =

I?J  Ba(OH)2  Y&7 4.3 &.I  ~cR~UUA~~~~~~~~U~RSL~~W  500 mL

6~JnlXdUM'lXX~lU Phthalic acid lu’uui 0.35 N +U?U 1 L ~ln‘IlElJlliiJ Phthalic acid (FW =

166.14) u%yifd H 2 Amul5o?nunu~'lu~~iiin7rA

, L  x 0.35Equivalent  x 83.07 grams =
L Equivalent

29 ni’u

$J ilinuoJll?iJ  Phthalic acid (FW = 166.14) $ni:  wii7 29 n~~~~Rluub~l~~~~~l~~ lh 1 L

&~u"nLilun3'u~n'oJ&J = LD x MD x Fw,,~

= 0.500L  x
0.15 mole

L x
40 grams

mole

= 3.0 n?u
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ni&7JfllX9lh.Ml7FCfWJ  NaCl 0.1 M  100 mL  %;t7ltJlXl7hbktilJ~7  (Na = 23. Cl = 35.5)

hl~e~a~U  1000 mL  i NaCl  0.1 hi = 0.1 x 58.5 n?u

hrlra:a~u  1000 mL  $ NaCl  0.1 h = 0 . 5 8 5 0  nG

hlxPliuUms~:~lu  NaCl  0.1 M 100 mL %r&J~J NaCl  &thK~Jtl~J 0.5850 niuRLRlu&

lM~6~aJlol~~JnlJ~lilu  100 mL

&xl$lJ4  1 2 . 5

1 OT2 ppm = 1 Oe2  mg/l = 10-5 g/l

nuwmiuii %r&JlhJu  naors&flooou~u’n?lulu’uuir  1 Om5  niir %~QJ~‘J  NaCl dinT’u

Cl 35.5 ?-I% uloln  NaCl = 58.5 n%

Cl 1 OP5  ns’u ui%in NaCl = (58.5 I 35.5) xl Od5 ns’u

l?J NaCl  1.64 x 1 Oe5  r-&J  LLRjAtAlU~u~,~.Vir~~Ul~~JnUR  1000 mL



‘%ahd  12.6

oJtRiuuR73R-Aiun5~~~~~~~~a~~  (HCI) rlkuic  0.5M  +lu?u  500 mL einm~~ralunsn~a~n7

main  (HCI) r&~ui  12 M

-I 0
15111

MBX”B = MAx”A

12.0X”B  = 0.15 x 500

“B = 6.3 mL



&mh~~  1 2 . 7

%lLRiUllm~~tllfJ  H2SO4  L?bJ’uyU 0.50N filU?U  2L QlnmSRzmu H2SO4  l&h  36N %&Kil,l~~

wngn7  NB x VB =NA XVA

3 6 . 0  x  VB = 0.50 x 2.0

vB = 0.028L  = 28mL

ii7msa:aw  H2SO4  tu”u?h  36Nu7 28 mL l~~~ln~~~~7’nAiuoud~~l~~l~u  2L

Equivalents x moles moles=-
L Equivalents L

f&i?nh~  1 2 . 8

m3xmUn5(il  H2SO4  l&h 36N dhlllJ~u’ulh+~  M

Equivalents x moles moles=-----
L Equivalents L

36. OEquivalents lmole
X = 18 moles = , 8M

L 2Equivalents .  L



hIhi  12.9

Nitric acid Sp.qr. 1.420

M W 63.01

Assay 69-71 % W/W (&I 70%)

I I .76n7

wn M =Vsd

V = M/sd = loo/l.420  x 1 mL

%I~R:RILI  100/l  .420 mL  kff~ HN03 o$viirh  70163.01 hi

wlmzmu  1 0 0 0 mL  i!& HN03 O~t?ilti~  15.8 ha

hlEilJf/  1 2 . 1 0

Sulphersic acid density 1.787

M W 98

Assay 96% W/W
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Add 12.11

tdothhshkadi~  (0.5350 g) ulwwhm  H2SO4 W~I  Fe3+ ~n?h?htih

Fe2+ ~LR~L~a~l7lmlfR~~lU~u~l~nLnS~~~t(l3R~RlUUl815yJlU K2Cr207  ~J%Jl’3l?l  K2Cr207

0.4836 g ~ltmuhil  1 L rrasht&flraralo  K2Cr207  28.46 mL  ‘lunlsbIln~nau~J~&l~~  w

v&w=cuo.ttnc?n  (%Fe) hti<ia~h~ (Fe = 55.8547, K = 39, Cr = 53, 0 =16)

-10
76ni

i+ih.biwqawun75 6 Fe2+ + Cr207 2- + 1 4 H+ + 6 Fe3+ + 2 Cr3+ + 7 H20

ww.m&cl&i

ncr2072- = (28.4611000) x(0.4836/294.1 8) = 4.697 x 1 Om5  mol

nFe*+
-5

=6x4.697x10 mol

% Fe =6x4.697x10
- 5

x 55.847 x 100 / 0.5356

= 2.927 %



n”?&J$ 12.12

hnlT^arnnz6~‘Pc73~~;7oli75  Soda ash l&~W~lk~tu  Na2C03  ltJ Soda ash Ru’n  0.5203

n?u  &nsn~% msazaiun’iw  HCI &J~u O.l167Ni1u?u  36.42 mL oJfhuamurLk&%um'

Na2C03  'LUNl3&otilJ  Soda ash

% Na2C03
L”,, x N”,, x E%a,CO=- ’ Xl00

sample weight

% Na2C03 =
0.03642 x 0.1167 x 52.995 xloo

0.5203

% Na2C03 = 42.25%



AmhJC/  12.13

rtilvhibIdlJ  5.5536 niu  Rtalu~un~nlr~r~lniTi2i?~~~u  SO2 own&J Fe3+ diuu

t&4  Fe2+ ~JVWI  1J7suifu  SO2 fhriibwa  Taun75~~KlSArIiuttRtYJini3mrnsol  Fe2+ chTl3

A:RIU  KMn04 0.2035 M 8J~aJ’l&1xcxw  KMn04 15.55 RU.  W.J.  BJiltiiJ?~ilYyaJniSrntnsel

‘i~~d~ulfun~%XlR::  Fe b4ll%khJ (Fe = 55.85)

llf+ninan~. : MnO-4+8H++5Fe2++5Fe3++Mn2++4H20

=  5 x 15.55 x 0.0235

1000

= 0.01582 mol

%Fs = 0.01582 x 55.85 x 100 = 15.91 46

5.5536
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d~n”s”ldtfiat8unmaU  : Ag+ + CNS- + AgCNS(,)

NCNS- = “Ag+

25.25x1.555 = VAgNo3  x  0 . 2 5 0 0

VAgN03 = 25.25 x 0.1555 =  1 5 . 7 1  mL

0.2500

AgN03(35.00-15.71)  h@?ihiil Cl- b.H'W:Fil~n~~~~Fl~~d

lqji%oliiR"liJuwmb  : Ag+ + Cl- + AgCl(s)

” Ag = “Cl

( 3 5 . 0 0 - 1 5 . 7 1 ) x 0.2500 = 50.0 MCI

M C I = 1929 x 0.2500 = 0.09645

50.0



12.1. m5hfhJM~n  0 . 2 2 8 4  g  drtnauniu NaHCO,,  MgO  ~~R:R~&Iu  ~.~JIA:AI~~I~

RXIU  H C I  lu’uuir  0.5000M  +IU?U  2 0 . 0 0  mL olnt.fuah~d&&filo’n~  C O ,  E)on rh .

m~h~~~~xxxwn~~  lkl  hJlnrfiuwo~~umrat~lu  NaOH  ru’uuir 0 . 1 5 0 0  M

hnu  40.00 mL tii~%&.w~~n  0.1142 g fwmhwa HCI uthhrn~ pH lloJ~73

azw~h%illti~% 10.00 h.1bik15~~~1u~~l~~~  NH,-NH&I  uEbhndhlnsn&uivs

R~WIU  EDTA t?b~U  0.0200 M ixb-~u  0.0200 mL tW’lm’  Er iochrome Black T

tfh4~utrfllnoi  oJFilu3rwnl~~oilau&aJm7l~au

mau 8.79 %

12.2. rrrJt~uubbxiiJnu'n  0.2508 g @www&$i~  BaCrO,  oln&hlsn30J  IjlJ UA::

I.hmc3taluh-m  rthbni~hnsa  Cr (VI) 63u~17a:a1u  Fe”  ru’uuir 0.1001 M ~luw

3 2 . 1 2  mL ~Jdlu~IWHlt~uil'llu~~iZIJtLUl~uU~uUBi7~eilJ

@lEnI 58.78 %

12.3. &&JW~J  fuming sulfuric acid ( mmt'&dJlh:no&~U  SO, hi H,SO, hnmln

n?iu&~  ) Hu’n 0.2500 g ~~n~s~ina~Jsi?u~lL;LL~~Y’lnl5~Wlns~~~Li~~~1R:RlU  NaOH

0.2000 M ?hU1u  26.74 mL  TtJ+ilUXU~llltf~ilW&lE~J  SO, h+‘~f~dlJ

(Aou 3 5 . 1 3  %

1 2 . 4 .  &3adlJl&MifJMw’nfI 0 . 2 9 5 8  g  b:nouoiu  NaHC,O,  tt~r  Na,C,O,  Qnbwls@lb?l

nFllJdLijUn3~~~ul~~3AL17u  KMnO,  lu’uui  0 . 1 2 0 6  N  ~lu?U  4 0 . 0 0  mL

( MnO-,  +Mn*‘)  ilJdlU?rUVddlaUb~J  NaHC,O,  LLR:: Na,$.O, hhXilJ

amI NaHC,O,  ‘=  47.22 96;  Na,C,O, = 52.18 %
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mm 712.2 mg

1 2 . 6 .  m~&-aa~lJnsGlwarJs~~i?5  H,PO,  ttw: NaH,PO,  +lW?U 3 0 0  m g  h~‘lbllns+lW~~&~‘Kb

nirJmaara1u NaOH  &~?h  0 . 1 0 0 0  M  ,do’l~~Uoav3nltU~~U~U~~“~“~~  ‘l< NaOH

hU?u  21 .OO mL  oJfhU?~WItdailW&lflJ  H,PO,  LLar  NaH,PO,

Glclu H,PO,  = 34.30% LLR::  NaH,PO,  = 83.99 %

12.7.  ~lX?datilJ~aJ  MgCI, bh+&u”n  3 0 0  m g  ~1~1~~~~~~111~~1~~~~~~~~~1U

&NO  3 rlh-h  0.1000 M dlU?U 45.00 mL  ~JdlU-XIb~lt~&SUm;JoJ  Cl  LLQr  MgCI,

ZuoTaad1.J

01au 41.46 %

12.9. r?ia~a~xwr~~  Ca(NO,),  bu”du  0.1 OOOM h4?U  50.00 mL  RJhfl3&afhJ  NaF  YLcn

1.000 g n&Join  CaF, nnnrnaU~ln?an~aJaaflr~  Ca(ll)~?l7ns~Uwa~~n~~l~,~~~~~~

RI‘~R~RIU  EDTA l?h.~u’l  0.0500 M hU?U  24.20 mL  eJdlUatXMla~a~r~U&‘usJ  NaF  IU

8lou 31.83%

12.7  0. QJfhWUuvll&hZ&d?I~J  Na,CO,  ~un”7alhJkJ~~nh&l  510.0 mg ldla&~RIX?ZilU



AgNO  3 rhui  0.1111 M +WJU  50.00 mL  r+h~n~~nowl~u  Ag&O,  tilnl3nro~oon


