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6milJA  15.1.

~fj~Pru~ni7Inmr~ba 2CN-  + Ag’ ===  [Ag(CN),]-

~an”Ttr7ua;rjubtntnaina[Ag(CN),J‘ = = =  A g  [Ag(CN),]  Hia  2AgCN

Y

(15.1)

(15.2)

wshaLiiJ  NaCN  ~lu?u  0.4029 n%  h~ll~A~ulj7tLat~ntnsn~~ms~l~~~u  AgNO,  ru’uuir

0.1002 M ku?u  20.25 cm3  ~~~fhu?fun~  %  NaCN  ‘lumn’7ariw

%NaCN ‘Lums&ahdfilth-h =

(40.25 mLx0.1012mmolAg  /mLx2mmolNaCN  /mmolAg  x49.01mgNaCN  /mmol)
x 100

402.9mg

= 99.1



fWlJ&JhlilU  M YRJR’lSR:RlU  Hg(NO,),  hilWiln’u

2~.5wN,c,  x
l-“lmo,)~

MwNO,)>  =
2-44,cl

58.44mg/mmol,.,aa  x 35.6 mL
= 0.04905 mmol/mL

15.04’mL#  x 0.04905mm01 HBf+  / mL  x 2molc,.  / mmolH8,+  x 35.45mgc,.  I mm01

10.00 mL

= 5.23 mgmga.  ImL.



nmtafitu’2na~iiu  lwastat-iifn  (Ethylenediamine tetraacetic acid) vlial%Jntia~  47  EDTA

thnmiauaiia  tetraprotic acid (H4Y) tfb hexadentate ligand Lknau6aoaan+%ou  4 asiaUttRL

btlmta4  2 ataau  ikpd~~h~~~Jwy

HCOO- CH2
\

/ CH2-COOH

N-CH2-CH2-NH2

HCOO- CH2 ’ CH2-COOH
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&,y  === H+ + HsY- : K, = 1.02 x 10
- 2

(15 .4 )

H3Y-  r== H+ + H2Y
2-

: Kp = 2 . 1 4  x  1 0
- 3

(15 .5 )

2-
H2Y  z== H+ + HY

3 -
: Kg 6 .92 10

- 7
= x (15 .6 )

3-
HY E== H+ + Y

4 -
: K4 5 .50 10

-11
= x (15 .7 )



4 7 1

+2 - 2
=== MgY - 2

Mg + H2Y + 2H+ LLIU

+3 - 2 - +
A l + H2Y === AIY + 2H nm

T h
+4

+ H2Y
- 2

=== ThY + 2H+ nmmn  7

0.6 -

0 2 4 6 8 1 0 12 1 4



Ty4-1Z(
[Y 1

(15.8)

do  Y’ n’aWRM~uaJn?lWru’u~U~irvo~  EDTA~~i~&ii”mrt~~qh  h&i&

[v]  = [HqYj+[  HsY-]+[  HzY*-]+[  HY3-]+[ Y4-] (15.9)

aY4-  =

K1K2K3K4
[H+14  + K1[H+13  +K1K2[H+12 + KIK2K3[H+]+  KIK2K3K4

(15.10)

I I

ozGh471fl1 ay4 _ &m$%~n?lulu'uuicuoJ [HI]  uRcfilnJhmt~n~~~oJ  EDTAwil&&  runlwilJq

I-ilMkll3fh.&7fUVllfilCL  %Jif

w+la =v K,K,K,[H+  1
3 - P 1 =[H+f  +K,[H+13+K,K,fH+lz  +K,K,KJH+]+K,K,K,K,

(15.11)

a
W2Y2-1

2- =
H2Y

IX’1
VW+l*

=[H+14 +K,[H+13+K,K2[H+]* +K,K,K,[H+]+K,K,K,K,
(15.12)

a
W3Y-  1

= t

K,[H+l’
H3Y- [Y 1 =[H+14 +K,[H+f  +K,K,[H+]* +K,K2K,[H+]+KIK2K,K,

(15.13)

nH4Y
[H4Yl [H+ I4

= t  = [H+14 +K,[H+13  +K,K,[H+]* +K,K,K#I+]+K,K,K,K,[Y 1
(15.14)
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PH ny4-

2.0 5.0 x lo-l4 8.0 6.9 x 1O-3

3.0 3.4 x 10-l’ 9.0 6.5 x lo-*

4.0 5.0 x 1o-g 10.0 4.1 x 10-l

5.0 4.8 x 10-l 11.0 8.5 x 10-l

6.0 3.0 x 1o-5 12.0 9.8 x 10-l

7.0 6.1 x 1O-4

oJcilumbl4lL%Jltu?JaJ  Y
4-

~ITRZW  pH  8.0 11~::  pH  11.0

K1K2K3K4
ay4- = [H+14 + K,[H+13  + K,K2[H+12  + K,K2K3[H+]  + KIK2K3K4

[zn2+  ]
aZ”2+ = ___

WI



1Rvl:: KMY log  hw

Aa+
A13+

Ba2+

Bi3+

Ch2+

cd2+

co2+

c"2+

Fe*+

Fe3+

4
2+

4
2+

tdn2+

2.1 x IO'

1.3 x 1o'O

5.8 x 10’

6.3 x 1 0
27

5.0x 10
10

2.9 x lOI

2.0x 10
1 6

6.3x 10
1 8

2.1 x 10
1 4

1.3 x lo25

6.3 x 10
21

4.9 x lo8

6.2 x IO
13

7.32

16.11

7.76

27.80

10.70

16.46

16.30

18.80

lb.32

25.11

21.80

8.69

13.79

Ni
2+

4.2 x lOI
18.62



15.3.3. d7~Jdn,rr7UcA’?o$,Ja~~~~~~  (Conditional formation constants)

L~aJolndl  pH xflwmia  a 4 _ ndWhIu’E1J’IUnlWhUm  LdaHlfh  pM i$~ilJ$4a6iti  EDTA
Y

F1ln (15.8) ay4-  =
w4-1
WI  -

KlK2K3K4

= [H+J4 + K1[H+J3  + KIK2[H+  I2 + K1K2K3[H+  ]+ K1K2K3K4

M
n+ 4-

+Y ===  [Myl(n-4)+

illft(l5.16) KMy  =
LMy(n-4)+  I

[M”+][Y4-]

w4-I
-Y4-  = ___[Y’ 1

===>  (y4-1  = ,g  4-(y’]
Y

KMY  =

LMy(n-4)+  I [My(“-4)+  ]

[Mn+][y4-]  = tM”+la  4- [y’l
Y

(15.17)

(15.18)
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K
&n-4)+]

MYny4-  =  [Mn+I[y’,  =  K*’ (15.19)

da KMy, t~Un~ldl~J~nl~~~~'?~lJd~~~U~~  (conditional formation constant) &&JF/?  pH

CH3COOH  + H20 = CH3COO- + H30+
2+ 4-

Zn +Y = Z”Y2

K,  =
[H30+][CH3COO-] 2-

KZ~Y  =
[znY2-  J

[CH $OOH] m2+ 1w4-  1

fW&Iu  (H30+] = [CH3COO- ] I
.

fW~pl~u[Zn
2+ 4-

] “[v ]

[CH3COO- ] = cCH3COOH
[ZnY*-]  w Czny2-

o:ln’ 5x16

C 2-
K, =

W30+12
KZnY  =

ZnY
C CH3COOH [Zl12+]*

[H30+] =



Zn*’  + NH, === Zn(NH,)”

Zn(NH,)“+ NH, === Zn( NH,), *+

Zn(NH,),*‘+  N H ,  === Zn(NH,),  ”

Zn(NH,),*‘+  N H ,  === Zn(NH,),  2*

ICI  q

[zn2+Iw31
(15.20)

2+1
62  =

[a(NH3)2

Pw43~2+I[NH31
(15.21)

2+1
K13 =

[zn(NH3)3

ta(NH2)22+I[NH31
(15.22)

2+1
K14 =

ww-I3)4

tznw3)32+lw31
(15.23)



KZnY
[znY2-]E

(a
zl12+

Pn91)(a
Y4-

D-1)

2-

KZnY  Ca
Z n

2 + )( a 4- ) = (~~~&  =Kznyl
Y

K
IMy(=-4)+ I

MY’ = Kwa 4-=
Y bfn+  WI

(15.26)

(15.27)

(15.28)
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~filu7n&  pZn2+ ~IXWW ZnY2-  ty”uh  5.00 x 1 O-3M  n”  pH  10.0

*
n1  aZn2+ = 2.0

- 7
x 1 0 LLR:  K

1 6
=

2-
3.16 x 10

ZnY

2+ 4-
Zn +Y =1= ZnY2

KZn’Y’  = KZnY
2- [znY2-]

a 4 _ a
Y &2 + =  rzn’w1

KZnY
2-

a 4 - a
[znY2-]

=

Y zn2+ WI2

(3.16~10’~)(2.Ox  IO-‘)(0.025)  = 5’oox1o-3
[zll+

Fn’l = d(S.OoxlO3)  / (2.21x107)
- 5

= 1.50x  10 M

kh [Zn2+] = 3.0x 10
- 1 4

M

PZn
2+

= -log (3.0 x 10
- 1 4

) = 13.15



Wftnr~f~%aJ  Ca*+ kmh1~~:~7Udi  Cay*- lu’uu’u  7.50 x 1 O-3  M wij  EDTA t?hh

1 .o x 10-*1ulf%J7IwJvlc%.kwD  rfl#wlld  K&,2-  = 5.01 x 1o’O -3
UA: nCa2+  = 4.2 x10  ,

ny4-
= 6.4 x 10-l

K CaY ’ =  K-,2-  ( a ) = Dy2-l

Y4- P2+IrY’l

( 5.01 x 10”)(6.4  x 10-l)
1.5 x loJ

=
[Ca2+] 1.0 x 1o-2

pa*+1 = 2.3 x 10-l’  M



M+ + I” === Mln

Mln + EDTA = = =  M(EDTA)  +  In- (15.30)

Er iochrome Black T pH  < 5.5 pH 7-11

llLRJ i%h%4

H,In- Hi”‘-

pH  ,I 1.5

ii&J

in3-

Pyrocatechol Violet ph c 1.5

iU@J

ph  7

Irni=laJ

pH  2.6

G?J

pH  ~10

IilQU



Kf M%  KMY  =
[MY”-4]

[M”+  J[Y-4]
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-w
Eriochmme  Black T

8

0’”  N=Nw

O H H O

Arscnaz.0  I

so>-

C”, C”,

Xylenol  orange

Murcnidc

PK. - 1.33

H>ln’-  _-_, Hln’-

PK..  - 9.2
“Jn- - H,3  -

v-+.-w !-

pq - IO.9
H,ln’-  - H&I’-





4 8 5

K
[CaY  *- ]

CaY
2 - = FCa*+liy4- -1



K
[CaY2 -1

Ca’Y’ = Wa’I)(tY’I)

K
[caY2-]

CaY’ =
[Cdl2

[Ca*+]  = a 2 + [Ca’]

Ca

KCa  Y’ =
[caY2-]

P2+lVl



4 8 7

&-a&~~  1 5 . 6

2.00 x 1 O-‘M  i pH = 10 odrnr~nb  pCa’+  I&Ialnt~u  EDTA &ii  0, 20.00, 31.25 11~::  45.00

mL fhwnld  fiwh-rwwn’7uo~  Cay’-  = 5.01 x 10” LLAtfi’l a

Ca*+ LLata*4  -

%I  0 . 1 4 0

LLA::  0 . 3 5 0  n1u11Gk

1, f+~'h  ( ~d~rj~%iu  EDTA dd)

[ ca*+1 = 2.5 x 10.’  M

PCs = -log (2.5 x lo-‘)  = 1.60

2. tdarh~  EDTA 20.00 mL

[ Ca2’]

Ca &h

Y’kiU

= ca2+  lrjyhnm  + Ca*+  uiainn7~rr~nm’?(riollu7n)

= 25.00 mL x 2.50 xl O-‘M = 0.625 mmol

= 20.00mL  x 2.00 xl O-‘M = 0.400 mmol

( =Lt%nnbu0~  Ca A1dl.J)

= ( 0 . 6 2 5 - 0 . 4 0 0 )  /45 mL = 5.00 x 10m3  M

[Ca”]  = a 2 + [Ca’]

Ca

=  ( 0 . 1 4 0 )  ( 5 . 0 0  x  1o-3 ) = 7.00 x 1O‘4  M

PCs = -log (7.00 x 10-4) =  3 . 1 5 5



Ca ilsU& = 25.00 mL x 2.50 xl 0.*M = 0.625 mmol

Y'&h = 31.25 mL x 2.00 xl 0-k = 0.625 mmol

ca2+  + Y4-  = CaYZ-

K
[CaY2-  ]

2- =
CaY [Ca2+][Y4-]

= KCa  Y (a 2+)(a
[CaY2-]

Ca Y
4-j = pq)([y’I)

ttoi [Ca’] = r(‘l

k&4  Gay  (a 2+)(a  4-)
Ca Y

[caY2-]
=

[cay

Pi = tcayJ 2 -
l’KCaY(a 2+)(a  4-)

Ca Y

i

(0.625mmol  l56.25ml)

= (5.01xlol”)(o.140)(o.350)

=2.13x lO+M



[C2’]  = a
C a

* + [Ca’] = (0.140)(2.13x lo-‘)=  2.98 x 10-7M

LLR:: pCa2’  = -log (2.98 x lo-‘) = 6.526

Ca &th = 25.00 mL  x 2.50 xl 0-h  = 0.625 mmol

Y'AlWU = 45.00 mL  x 2.00 xl O-‘M = 0.900 mmol

fiu~muo~  Y’ hntjflo~‘lumSRta?ti  =  ( 0 . 9 0 0 - 0 . 6 2 5 )  =  0 . 2 7 5

~%JI~U  CaY2~d~?i~~vi~kdh’ltU  Ca L%J& = 0.625 mmol

Cay’-  rilwduJuni.JLEiU’ld~M’  Ca*’ 11fcmJqWiWlJh

Ca*+  + Y4-  = CaY2-

K ,=K
[Cay  2-  ]

CaY
sa  4- = ica2+][Y’]

CaY Y

[CaY’.]  = 0.625 mmol / 70.00mL = 8.93 x 1 Om3M

VI = 0.275 mmol / 70.00mL = 3.93 x 1 Om3  M

(5.01 x 10’“)(o.350)  =
(8.93X1O.-3)

[Ca2  + ](3.93x1o-3)

[Ca”] = 1.29 x lo-”  M

@a = -log (1.29 x lo-“)  = 9.889

489



10 -

O-

6

$‘

4

2

0 10 2 0 30 40 50

Volume EDTA, mL

;dG( 15.3. llr~Jmo~uoJnl~~nln7~ Ca” fbrmru’uuird~~q  ht?u 25.00 mL 1 &URIS

R~R-IU  EDTA cf  pH  10.0
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-1 PH
v- 12

10
a -

? -
a

6 -

6 -
+

6

4

OI0 10

Volume EDTA.  mL

;I.hd  15.4 LLBGlJWA1IOJ  pH  ~iid~l~~i~~aJnl5~nln~~  Mg”  ihifl-llUL&&.4  0.0100 M C~U-JU

25.00 rnL &U~TISA:RIU  EDTA n?12~l&~uir  0.0100 M fil am’+  = 1 .O



2 8

28

2 4

2 2

2 0

5
k 18

1 8

1 4

1 2

1 0

8
0 2 4 8 8 1 0

PH



4 9 3

[Cay’-]
[Ca2+I[Y’l  = KCaY

pCa  = log Kcay  - Iog’~~~’

97,afh~  15.7

fiXa:AlU  Metal-Ion buffers dlPisllurnulllJururnsR-R7u  Ca” Llhh  0.200 M thXW  100.0 mL

~~IXI:RIU  EDTA t&h  0.1 OOOM dW7I.4  800 mL hll&  pHtvh?%~lO  tta~t~aPlJouii¶hins

tilu  1L

n) wFiiu~ftbfii  pCa  vaJG.ltdai

u) ilJdlU7nrn75t~~UUttllAJFil pCa  tdathmwm Ca” 1 .OO mmol aJlU~~a~alUlXltl4a~  1 L

%%I

n) tda~~7RlsR~R7U~J~JaoJulururiir  Ca”‘o~&@i%V%  EDTA ttE+r~~  [Cay*-] f&h  100 x 0.200

= 20.0 mmol URt~Jii  EDTA tn’iaai  (800x0.100)-20.0 = 60.0 mmol
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log K,+  = log I& + log Ct,  = 10.70 -0.45 = 10.25

rwnwiif44lummi~  (15.34)

PCs = log Ly. - lcg[c~;l dzi

20.0/1000
PCs = 10.25 - tog

60.0/1000

= 10.73

?I) &r?h  Ca a~kh:~  [CaYze]  ?I& 1 .OO mmol UR:! EDTA ~I&KI~ 60- 1 .OO = 59.0 mmol &I

pCa  = 10.25 - log
21.0/1000=10,70

59.0/1000

&& tdatiiu  Ca2+  1 .OO  mrnol  +I pM WR~RJLYi7fk  10.73-  10.70 = 0.03 HtilU



4 9 5

(15.35)

[Mist-  1KM&l  = [Mg2+  l[In’l = Khmna,

= K,K,K,
[H+13  + K,[H+]2  + K,K,[H+]+K,K,K,

~%tw~~ril  K, >>K,  &I K,

= K2K3
[H+]*  + K,[H+]+  K,K,

9intwn75  (15.37) t~7iI

log  K,,n’ = pMg + log [MgIn-I
[m,l = log  Ktwn  + log%

(15.37)

(15.38)

(15.39)

(15.40)

(15.41)

(15.42)



496

[Mgln-]  +  H Y
3- ===  [Mg$- + HI”‘- (15.43)

URJ hiju

PMg = log K,+,,“. - log (A) = hl b.lg,,.+l
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aikuaJlsl lEIm-ufl711ln3~miJ

meq/L mg/L  YaJ CaCO,

ciau <l <50

l.llWnR7J l - 3 50- l  50

m&J 3-6 150-300

ns&Juln >6 >300



&?adlJd 15.8

Irsu-~rwl.IaJ  Ca*+  ?idU meq/L  Wa

loomg/L

20.05mg  / meq
= 4.99 meq/L

tta:Iuvti?U  meq/L  2105  CaCO&

4.99 meq/L  x 50 mg CaCO,/meq = 249.4 mg /L llDJ  CaCO,

~JXUWIJ  Mg*’  ihh meq/L  ?ia

1oomg  / L

12.15mg/  meq
= 0.82 meq/L

L~R&W&JFJ  meq/L  2105  CaCO,fta  0.82 meq/L  x 50 mg CaCOJmeq = 41 .O  mg IL ?taJ CaCO,

n~iunsxYww6a 4.99 meq/L  + 0.82 meq/L = 5.8 meq/L

(249.4 + 41 .O)  mg/L = 290.4 mg/L

15.10. nlsrlsrqncnzloJnls‘Lnrwscn~~  EDTA

EDTA ~n~~aLilJn?iJ~1iJ~unl5Hln?i~nSt&i7J~aJ~i  h.mi-irntns~w~sauna~  Ca*’ ttt-c

Mg*+\aaaU  4 pH 10 Tslud  Eriochrom Black T (EBT) liluiiu~lnlaaf
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EDTA ligands + Metal ions ( Ca. hng)  === M - EDTA (15.46)

pm =  rilfiGnWWaC0  ( m g )---3

l.hJl9l37J~JRlT+ik1rilJ(L)



(15.48)

LEDTAX MEDTA  ’ FWCaCO,  ’ ‘Ooo

Liters of sample = ppmCaC03 (15.49)

t%~i?E)LilJc:  15.9

0.01266 M hrJU  27.95 mL

LEDTAX MEDTA  ’ FWCaC03  ’ loo0

Liters of sample = P~CaC03

0.02795 x 23.95 x 100.09 x 1000

0.100
= 354.2Ppmcac03

w t
LEDTA x “&,a =

taco,

FWCKO,



0.02812 x M,, = 0.02500 x f@$

MEDTA = 0.008966M



&mild  15.13

cn’aJnlX@?UumTa-Rlu  Ni lu’uui  50 ppm Filu?u  250mL a?MIsds:nau  NiCI,  (W = 129.02)

wm, x L, x gravimetric factor = ri7whf03  (mg) hYayoJ&

NiCl
50mg/L x 0.25OL  x 2

Ni

129.62
SOmg/L  x 0.25OL  x -

58.71
= 27.6 mg of NiCI,



I

ik&d 15.14

LG.&b  1 OOOppm  ilU7U  500 mL

rwb  x L, x gravimetric factor = tilMthil~  (mg) deid

1000 mg/L  x 0.5OOL  x
CuSO,. 5H,O

c u
= tilWhl7  (mg)  d~bY&

249.68
1 OOOmg/L  x 0.5OOL  x -

65.54
= 1965 mg of NiCI,

____________-___---______
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15.1.

ulou

15.2.

OlmJ

1 5 . 3 .

ROU

1 5 . 4 .

Flau

1 5 . 5 .



1 5 . 6 .

1 5 . 6 .

15.9.

15.10. ~)~fhu?ntvwil  pFe3’  +i~oil~  ~~~Jnl~~~l~5~~~~~lJR7TR-Alu  Fe (NO,), r&h

2.19 x 1 O-*  M ~‘~RISR:AI~J  EDTA t?kiiu  5.04 x 1 O‘3  M h’~ra:~i~~d~nn~~~~  pH

d 3.0 M ~~IMUFI%~I  f&,3+ = 0.680

n) y1isu&ufif1urlusi71um~u~

Blau n) vrwiiIz.fl~ ll) 14.37 n) 17.02 J) 2.79



15.11. hR?TR’Rdh’naMhJ  Ba’  tu’uuir 0.0100 M &RI  Ni*+  lu’uuir 0.0100 M O$MI~

RrRludd  EDTA rii~ui,  0.0300 M  o~dluafunl~a~ua~  pH ~uau~~liliinnlrt~J~au~a~

Ni”  ~aaau~n’oril~h~  99.99 % ~Uu~~iinlTttiitil~~~~~~au~aJ  Ba” \aaauriounil

0.01 % 85 Ba2+  raaauK111i.Tn~ill~njui~~jtat~u~~u  q1twh~olnnlmnx4~a~

Ni*’ \aaaU

(AaLl 0.23 < pH < 3.05

15.12. R~SRLRIU  A +IUW  50.00 mL ~Jdsrnf&w  Ca’+,  11~:  Zn2+ ~IOOU~J~~‘~J~~I~RZR~U

EDTA ty’uui  0.01046 M +IU?U 46.78 mL ~Unl5~ntn~R~RRRU~JRRJ  ~.~w-I~RLRIU  A

udn 50.00 mL L&J  KCN R~~dr&~w%  Zn” baau  9ln~u~lnl-jlnrnspl~mR~~uIJ

b~f~‘l%ilsR:Rlt~  EDTA Id  29.39 mL ~J~~UX-UMWJ~~J&J&~  (M) YRJ Ca2+ URL  Zn*+

~aaauhmR:R1u  A

mou [Ca*+]  = 0.00552 M;  [Zn”] =  0.00427 M

15.13. ~uni~r~(l~~l~~~u11a~~R75RtA1u  EDTA ( KISRfRlLI  A) lkmlWbilJYaJ  CaCO, Z( k

~~~uR~.~RcRIuuI~~~~u~~~~~  ) dwu 0.2500 g ¶.JlR~Rluhm  HCI UA:t~a0lJOUd

~%~ld.!u  500.0 mL ( RXR:RIU B ) t1lLalRI¶R~R1u  B ul  25.00 mL ulbItnsRhI~~

R?~R:RIU A Id  31.25 mL ~un71Yi7Fi7R?7UnSL~lJf?UVaJ~l~  pH 10.0 Wuji~aJbs

”

1) French, F’  (mg CaCO, / 100 mL)

2) German D’  (mg CaO  / 100 mL )

3) American (mg CaCO, / L )
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ROU 1) 48.0 mg CaCO, / 100 mL

2) 26.89 mg CaO  / 100 mL

3) 480 mg CaCO, / L

4) 300 ppm CaCO,

Glau MgO  = 18.46 %,  NaHCO, = 76.93 %,  inert material = 4.61 %

15.1 5. ‘luni5^7tnslt~~CY17~U7~ttFIRt~uU~ut~acil~(ilutnnirnrulns~ntn~~ h.Galilw 0.100 mL

thilmtaiu NaOH  tu”uuii  2 M  hrau 2  HUGI tLRj~inl-irnLnS~LLnaL~uU~~uOl2

XRIU  EDTA tu”uuir  0.00130 M iluau  252 mL  bIUii  Calcon  tilU^oU~tntnoi  h’l%

Iuhsih-m  ~3~iu~~~l~jUl~tt~Rt~uulu~~adl5tlan  Zuwhu  mg/l  0 0  mL

ttat  meq/L

@loll 6.5 meq/L

1 5 . 1 6 .  mxiiadl&hma~&u  Ca(N0,),.4H,O.  NaCl  ttfl:.  K C I  tvil&wAh  0 . 7 3 6 2  g

1lrJlR~Riu~urilttAt~a~l~~u~~~i~~  100.00 mL  (R1SRtAlU  A ) ~WIXGXW  A u1

BIU’)U 25.00 mL  t~umnswzalu  AgNO,t<&U  0.1000 M hU?U  25.00 mL  LLR:



d%mu Ag'~aaau~uvduwa  ~7n75~ntn~~uuuu'ounR'yniuR75RtR7U  KSCN &~uir

0.1250 M 61u7U 4.00 mL ~J~iua~~lL~ail'IIu~~aJ~tdR::aJ~~~~nRU~u~~aO(ilJ

mau 32.07 % Ca(N0,),.4H,O,  20.46 % NaCl LLR~  47.47 % KCI

15.17. R.73~~arilJo'RRau~~J~aJ~~~~na~~~n  9 $0 rvGn uRctrJn:l hulR:RicrIun3artR:

~~aelJ~~U~loUu'~u?olrnu  500.0 mL (RIxxRIU A ) h7l5RLAlu  A lJ1 50.00 mL LLAt

L%.I pH = 1 raR"n?n~nm~olnia~73RrRiu  EDTA &~ui 0.01250 M dlu?u 32.00 mL

oin&d% pH uaJA73R~Riu~~~YijdlL~U~uLilU 6 kn~~~n~n~n~a~mu~~~sR~Rlu  EDTA

~&~m~u?~uhu?w 6.40 mL wcilu?furdaivLiudwaJ  Fe LLII  Zn bb&arilJ

mu 00.74 % Fe, 18.90 % Zn

15.18. LhlR73Rtiwu  EDTA && 0.01000 M hr~u 50.0 mL fiJh~13~W+7udih:~~

0.0777 g ~uinr~uin~~uwouaJ~~R~R1~  EDTA ~lnl5~n~n~rnrr~~~aun~~~~at~~s

RtRlrJ MgSO,  &Ju'u 0.01210 M OJCjlU?IU~l~Ul61~aJ~58t810 MgSO,  i$#

6lau 10.33 mL

15.19. i?drr(as"laaauIIaJ~R~~  droisrJurn'oi"ffl~uR~~~R~Riu  Ca*+ ru'uuir 0.100 M hnu

100 mL LLR:Rl~RLRlU EDTA r&J&  0.100 M 4lU7U 600 mL d51.1  pH= 10 Lw&OlJ

wki%J1nailu  1 ?wS

n) ~JfbU?tIWldl  pCa wOJ&bda+

li) oJdlU7runls~~~UUuIIRJuoJFi7  pCa dar?iu Ca*+ 4lWU 1.20 mmol RJblS

R:RlUllaJY%dai 1 'j'R,

(ilau n) lo.95 II) 0.06 mi-x~

15.20. oJ(1iu~~~~l~iiRlrlR~RnlJn~~~thniunl-ilnm~Rm~R~Rlu  Mg*+ rhh 2.00X1  O-3M

&UF~ISRIRI~ EDTA d&u 0.1 OOOM n' pH = 10.0 lnf~fi  Erichrome Black T ri)u

Zulbarcnai ru~li~~~nru~Rdnloft~~~aJ8ul~nrRai~tJ1uuoln  ( Mgln)- du In‘ RIJJUI



n) 9.0 %

ll) 50.0 %

n) 91 % (~~,-,J~l~J~Jnl~tio~lJ~aJ~~~~~~u)

Qla¶J n) - 1.80% u) -0.02% R) +1.57%

509

_-__-__--_--_---_----


