


17.5. &iia=aiu  (s~hmts)



14.45 6.1

32.2 36.0

33 22

19.5 24.3

15.3 12.9

16.7 32.6

14.00 78.5

2.3

36.7

2.2

1.9

13.1

12.3
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(17.7)



(17.8)

mfiid  2. tdor?in&w?smswim  (HA) niururrrri  (C,H,ONa) tutanwoa

HA + t&H@- ES=  A - + C,H,OH (17.9)



H A I== H’ + A- :
K = [H+I[A-1

~
[HAI

(17.11)

SH  + H’ ==I SH,’
W-Q+ 1

’ = [SH][H+]
(17.12)

(17.11) + (17.12) :

HA + SH ===  SH,’ + A- : K =  W+l[A-1  iSHz+]
sq WI xPJ.-U3+l

,
4 I I ‘1.0

volume of titrsnt

$f! 16.1 fmb?tnsduaa

(A) b.&~f%  Sodium Hydroxide t8uoi?%tw%tn’  ( ttnu&bki7  pH)

(6) lu  tai?fuba:ihi%  Sodium Aminoethoxide rfh&~'?lu@~?un'  ( unu@bb%i’Fi7  AE)
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17.8. hn~nd Leveling effects



II 555

1. mmi$auhlhau  : HA + SH ==o  SH,+A- (17.13)

2. nmnnA SH,+A- ==z  SH,’  ‘+  A- (17.15)

lgjGJl37U HA + SH ==z  SH,’  + A- (17.16)

HCIO,  +  CH,CO,H  = = = CH,CO,H,+  CIO,- (17.17)

CH,CQ2!&QCI0. === CH@&,+  + ClO,- (17.18)

HCIO,  +  CH,CO,H  = = = CH,C02H2+  + CIO,- (17.19)



HA+ +SH  ===  SH,’ +A

B + SH  ===  HB + s-

(17.20)

(17.21)

nmoSih 14.45 7.23

taniuaa 19.5 9.8

ran'Wulaa:ih 15.3 7 . 7

tmiua8 16.7 8.4

lil 14.00 7.00
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PCH,CO,H  === CH,CO,H,+ + CH,CO,‘ (17.22)

K SH = FH,CO,H,+I[  CH,CO,‘l  > (17.23)

W,CW,+l
K SH

WP2H,+l

PH

= 1 CH,CO,-1

= [CH,CO,H,‘]*

= &H

= 4 3.55 x lo-= = 5.96 x 10%

= -log (5.96 x 10‘8) = 7.225



700 -

HSO,-

SOO-

3lW-

:
loo  -

i
a -lal- HZ%

-300 -

Volume of fitrant

hu Tetrabutylammonium Hydroxide (a) HCIO,  + H,SO, (b) HCIO,  + HNO,
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562 Ev213:  lmd17-uw~~P

@=
2%

Y-l%
3%

- 5%

$1: .7 1 0 %

3 0 3 1 3 2 33 .34 3 5

Volume HCIO,, mL

$n’  17.3 wRaOJ~iAdQiijQiOninnmsetYr~~7J  Astern1  ( amine acetate salt) n’y HCIO,  hx-dh



o-nitroaniline Methyl red

thymol blue Methyl violet

C,H,OH +  NaOCH,CH,NH,  ===  C,H,ONa +  HOCH,CH,NH, (17.29)



= (16.40 cm3)(0.04000M)  x 1 /l

=  0.6560 mm01

diaurilurilnlm

= 0.6560 mmol x 94.11 mg/mmol

= 61.74 mg

% phenol
weight phenol (mg)

= x 100
weight sample (mg)

61.74 mg

= 3000mg
x 100 = 2.058



C,H,NH,  + HCIO,

C,H,NHC,H,  + HCIO,

C,H,N(C,H,),  + HCIO,

RITALWIL!  B

C,HSNH,  + (CH,CO),O

C,HSNHC,H, + (CH,CO),O

C,H,N(C,H,),  + HCIO,

C,H,NH,  + OHCC,H,OH

C,H,NHC,HS + HCIO,

C,H,N(C,H,),  + HCIO,
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=== C,H,NH,CIO,

===  C,H,NH,C,H$IO,

===  C,H,NH(C,H,),CIO,

===  C,HSNHOCCH,  + CH,COOH

===  C,H,NC,H,OCCH,  + CH,COOH

=== C,H,NH(C,H,),CIO,

= = =  C,H,N=CHC,H,OH  +  H,O

= = = C,H,NH,C,H,CIO,

== C,H,NH(C,H&,CIO,

filrinrva~  HClO,d’L%h  C,H,N(C,H,),  tr%u  1 1 . 6 2  mL

i1lnm3Q~Rlu  A !.tw::  C ~I~uI~U’IJOJ  HClO,d&%.l  C,H,NH,  biitilfh  18.05-  15.50 = 2.55 mL

iw  lh~inruo~  HClO,h&%  C,H,NHC,H,  ttilih  18.05 - 11.62 - 2.55 = 3.88 mL

Irsu7nruaJnsnu”7Juu~~u~l~~nln~~~~  114  uo.n.t7uirumr~aarii~

n”~u~um’?ariiJo-Jo-neu~ai?u



c ” NH = (2.55mLxo.1000mmolhnLx93.13mghllmol)x4x*oo  = 950%
65  2

1OOOmg

c H NHC H
5 5 2 5

= (3.88mLx0.1000mmolhLx121.18mghmol)x4xlw  _ - ,88,sb
.

1OOOmg

W’,N(W-b),  =
(ll.62mL.x0.1000mmol/mL.x149.24mg/mmol)x4xloo  = 6937%

1000 mg

~~RLNI~XI  =lOO - (9.50 +18.81  + 69.37) =2.32%

GimilJCf 1 7 . 4



[NH3  I 1 K 1 - 4K = W4+  IPH- i:- = --?-= = 5.6 x 101
Kb K W

1.8 x 1O-5

0.05000

INH4+  I*
=5.6x 1O-4

PJH,‘l = 9.4 x 1 o-4

&:I&  ~UI~UWIJ  NH,’ db.hihd@%l
9.4 x 1o-4

= xl00 = 1.9%’
0.0500

NH,’ + C,H,O- === NH, + C,H,OH

n’+Ai4 0 0 0.0500M

dgWJyi3 [NH,‘] = [C,H,O- ] 0.0500 -[NH,+]  * 0.0500

1 K8
K

w31 1 x lo-lo
= w,+][C2H50-]  = KbQ

=a= = 3.3 x 1o-g
KSH 1 x 10-20

0.05000

w,+ I2
= 3.3 x log

[NH,‘1 = 3.9 x 10-O

&h ~%JI~~UOS  NH,’ i%.hikdfji%
3.9 x 1o-6

= xl00 = 0.008%
0.0500
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(?I) Amphiprotic

(?I) Nonionisable

(f~) Aprotic (inert)

17.2. oJL~UW~~~Ulnl7~alu~~3~au~~u~~taJ  ( Autoprotolysis) ua~run7~tniid*~flll?t~1~q~

uaJm’7r?la~aluueia~aiindorrld

(n) ‘$0

(Y) CH,OH

(n) CH,CO,H

(J)  NH,

(‘J) H,NGH,CH,NH,

m’u  ( n )  2H,O = H,O+  + OH- &  =  [H,O+][OH-]

(I) PCH,OH = CH,OH,+ + CH,O- K,, = [CH,OH,+][GH,Oj

(R) PCH,CO,H = CH,CO,H,+  + CH,CO,- K,, = [ CH,CO,H,+][CH,CO,-]

(~1  2N”, = NH,’ + NH; K, = [ NH,+][NH,-]

(~1)  2H,NCH,CH,NH, =H,NCH,CH,NH,+  + H,NCH,CH,NH-

K,, = [H,NCH,CH,NH,+  ][HZNCH,CH,NH-]

17.3. eJFilUl~~l~?l~t~~'uuirvoJ  Protonated Solvent eln~anu'u'a  17.2 $0 n,n,  B

@MI (n) 1.00 x 10e7M (n) 5.96 x 10‘‘M (3)  2.24 x 10.’ M



17.7. uaub&wa?%mw  ( CH,COONH,)  ~~~U13n~~uni5~nLnJPltilunsn  ~~aLYi&.m~.A:AlLI

tow&n  ttBiR1Ui5n~~uni~~ntnSBltilunSw  vira~~~~uR75A~RlLl~r~~d~lilr~  o~uradijn’ro7

~nu”ru::~~au~v~~~~ni~~n~ns~d~a’uauhio~ar&mri  ( CH,COONH,)  rilunmh7I~

atmud\i!iii ~rR-~uns~d~~au~urduua-~tmm  ( CH,COONH,)  tiluwa

QlQ9.l CH,COONH,  + OH-= NH, + H,O + CH,COO‘  (Bu,N’OH  Iu 2-~roH)

CH,COONH,  + H’ = NH, + CH,COOH  ( HCIO,  IU dioxane)



(n) 0 mL

(II)  26.34 mL

(n)  35.00 mL

(J) 10.00 mL

m u (n) 15.74 (Y) 15.39 (n)  8.35 (J) 1.821

17.9. I.lliv~~~orilJdLtwIaLI~w  p-bromoaniline ataxthn%&&  vtinirhnsn6~u

nsnldoinaoinlu’uuir  0.01250 M  bii~lti~muaiinr~u?n’u  w~1il6a~~a’ 16.47 mLqJ¶r

iiJ?GlL$  aJd?U?~~l~ulrutSUioUAt21DJ  p-bromoaniline hMWi%XhJ

6Klu 16.83%

i 7.10. OJ~~U?~U~I~~U~~A~?JOJ  NH,+ &.MtiidijG~~  A~nfiu;~~  lunldnmw

(n) R\58tRlU10lRiUI(VBJ  0.1000 M NH,’ &umst7z.E1lU1&?Us  0.1000 M  NaOH

(Y) fWR:RlUllOJ  0.1000 M NH,’ &JUR~~+:RI~  0.1000 M  NaOH  ~Jf$UA:alU

lutonw4oa

( ri7nun~~~lnJdnlYttRnhvoJ NH,+ hon7uoa~dllYiln’Y  1 xl 0-l’ tlR:dlnJkw=IAlU

hhlUniUor?tOJ  ( Autoprotolysis  constant iifillYilrkI K, = [C,H,OH,*][C,H,O-]  =

3 x 1 Oe20)  ~Jt~uULGiuUR?7UL#Ui~1UZIOJni~~~~iuR-roniuoR~ilun'7vi7Rtelu~unl~

hnsmw  NH,’ k~neu

mu (n) 1.9% NH,’ d~~~&~rndf$i?~l

(u) 0.008% NH,’ hhiiii”d$%~,





5 7 2

(n) Hydrazine, q = 1 .O x 1 O-’

(J) Pyridine, t$,  = 1.49 x lo-’

GWY (fl) bh$, acetic Acid, HCIO,  h acetic Acid

(?I)  16

( n )  16

(4) b!6,  acetic Acid, HCIO,  ‘lu acetic Acid


