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(2010) 124114 n%93%90 MO

(9°9912) 11 MOINHRN , DDV MEMIN — 12 /DN N I9N PNIND

1 ANNN 29D NNIDNA DN NPI9NNN NPIN NN NN HCI X .1

HCl—->H"  +CI”

(aq)
[HCI]|=5-10"M

(aq)

195,007 HY NNINNN MIVP INY) TIRD N2 O) H* 11577 DI TN IRXINDY TIND TINI NXPIND 112

CHY 1-107 M ninmny ©nn YY monsyn m8»da 0) awnnng TN

HCI Cl'(aq) H (ad)
5107 0 1107 M :19NNN2
5107 510°+1-107 =1.05-107 Al

pH = -log [H*] = -log (1.05-107) = 6.98

HCl—>H" +Cl  [HC]|=[H"|=8M

pH =-log [H"] =-log (8) =0.9
HCI —» H*(aq)+ Cl',, NN DNINOY PYPON NN 191 NPIn N¥mIn n»n HCL .

Ny =C-V= O-OSmTOl-O.l L=5-10"mol

= -5.10°
N, = Do, = S-107mol

n(H‘r) — 5 N 10'31’1101
A% 0.2L
pH = -log [H"]= -log (0.025) = 1.6

[H'] = =0.025M

NaOH — Na*, +OH" N D02 DV 17190 N2NN 199 Pin ©01 X0 NaOH .7

[OH ] = [NaOH] = 0.5M
pOH = -log [OH ] = -log (0.5) = 0.3
pH=14-pOH=14-03=13.7

HCN, HNO,, H,O : 01 nomna 0»poyn 0NN 129 ,meon msmin 30 HNO; -y HCN .2

HCN,, = H',+CN K,=6.2x10"

(aq)

HNO,, = H",+NO, K,=4.0x10"

(aq)

H,0,, = H',,+OH_, K,=1.0x10"

(aq)
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SV PYPAN AN OIMYHYNN XIN 1T NNDIN DY PIAN 192 INP2 Dy1N Pr2on yap noya HNO, nyminn

.y HyO 5wy HCN
K, =40-10% = 1IN0 ]
o [HNO,]
HNO,, = HYy + NO,
HNOZ(aq) H+(aq) NO2—(aq)
M - -
5-X X X
2 2
=4.0-10" = X EX— 2> X=4510"
5-X
)
[ X -100= 4.5-10 -100=0.9% < 5% :np>73]
[HNO, ],
[H] =45:10°M  =pH =-log(4.5-107) = 135 29
K =62-10" = [H7JICN ] :HCN 5v p1an oyan CN™ %y :nr7wa CN- 12 2won
¢ [HCN]

[HCN] = [HCN]p = 1.00M : HCN Sv 2172910 1272 DPNTNN 21 11D NN N

 (45-107)(CN")
- 1.00

K, (HCN)=62-107" —[CN]=14-10*M

NaOH + HCIO, — NaClO + H,0 ;P3N DY) NPIN NN P2 NN NANN NN NANNN .3

4 (s) Q)]
.pH = 9.7 n5ap5 ©02n 97w N¥mINN 93 v NPNoo nun11n NaOH nmnd 2won

n(HCIO,)=CxV =16 mTOlX 0.3 L=0.48 mol :N¥MIND 92 SW NN NYITTN DN NMND

n(NaOH) = n(HCIO, ) = 0.48 mol : DIVNPIVLON DIONN 9D

m(NaOH) = nx Mw =0.48 molx40—2— =192 ¢
mol

:pH = 9.7 n5ap5 nwyrTh ©0an nnd
pOH=14-pH=14-97=45  pOH=-log [OH |=45 [OH |=3.16:10"M
n(OH )=CxV=316-10"M x03L = 948-10° mol ~ n(NaOH)=n(OH )=9.48-10"° mol

m(NaOH) = nxMw = 9.48-10° molxzmi1 =0.00038 g
mo

(NaOH) = 192 ¢ +0.00038 ¢ = 19.20038 g

| m,,
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HA, H,O : on 0»poyn NOMNN 220571 .NWoN NXMmIN %13 1991 710 N8NmIND S 917190 DNk .4

.1 L noymmnn na »d n)

+ : o _[HTIAT]
HC3H503(aq) - H (aq) + C3H503 (aq) Ka =6.2-10 10 :W
HA (aq) H+(aq) A(aq)
0.1IM - -
0.1-X X X

S PYPAN MINN YD

00 = X x100=3.7= X =3.57-10°M
0.1-X

_(3.57-107)

A l=[H']=X=3.7-10°"M =
(AT=1H] “ 0.1-3.57-107

=1.32-10"

1L nommnn na »o ny .H,O, CH3NH; : no»anin »20591 199 ,won vroa 8 CH;3NH, .S

CH,NH,+H,0 = CH,NH,’ +OH

CH,NH, | CH,NH,",
1-X X X

X Xx?
-x_ 1
OH'] =2.01-10° M = pOH =1.68 = pH =14-1.68=12.32

K = =X =2.1-107

b

BOH =B’ +OH" AL nomnnnngy s o X L6
BoH | B, | OH,
0.7M 0 0 :NoNNN2
0.7-x X X :0"va
+ - 2
g JBIOH ] X7 s

b [BOH] 0.7 —x
:0.7 -9 DM X DX NN

2
X

2 107 x=2.6-10"<<0.7
0.7
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pOH =-log [OH™ |=-log (2.6 x 10°)=2.6
pH=14—pOH =14-2.6=114
S07Y NANN NN NOY 2171791 NN 199 NYIN NNMIN NN TPOVSN NN/IN .2

Il I
HsC~C~OH T HeCo + H*
AcOH AcO"
AcOH = AcO +H" . :M:IB-IO’5
[AcOH ]
AcOH AcO’ H*
0.25M 0 0 :N9NNN2
0.25 -x X X Akl

- + 2
© _LACONH']_ x

. = =1.8-107
[AcOH ] 025—x
:0.259 DN’ X NN NN

2
X

0.25
pH =-log [H" |=—log (2.12:107) = 2.67

=1.8-107 x=2.12-10"M << 0.25

.1 L xn nomnnn nay»d n HzPOy Sw 2 »Mipdyn pyvan .7

+H.PO - K :75.1()*3:%
2 al .

PO = I fe [H,PO,]

(aq)

H,PO, H,PO, H*

5 0 0 :NYNNN2
5-x X X AL R)
2
75107 = X =[H"]=0.19M = pH=0.72

[H']=0.19M = pH=0.72
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+ -2
+HPO,” K, =62-10" = L IHPO. 7]

H2P04_(aq) # H+(aq) 4 (aq) a B [H2P04_]

[H,PO, =[H"]= 0.19M

[H'1[HPO, ] _0.19x[HPO,”]

K,=6210"= - [HPO,?1=6.2:10"M
[H,PO, ] 0.19
2t 3 [H*1[PO,”] 5 0.19[PO,”]
HPO = Mt PO K= 2 48107 =705 v

[PO,*1=1.6-10""M

N.8
NaCN, + H,0, = Na’  + CN"
K, _ _ N -
K, = © =2.1-10° CN wp T HO0, = HCN + OH(aq)
CNi(aq) HCN(aq) OH—(aq)
0.05-X X X
2
- _[HCN][OH™] X X 1.10°
[CN7] T 0.05-X
[OH’] =1-10°M = pOH =3= pH =14-3=11
A

Mw(NaCN)=49 g/
mol

:N9DINN MY NN DY pH-N 2wn

CN°, +H,0, < HCN, +OH( 2
CN" ., HCN, OH'(aq)
1107 -X X X
0.9 0.9 0.9

e

=2.1-10° = X =1.349-10"* = pH =10.17

n(NaCN)y = = 2408 _ (65, -190mw NaCN 5w 05w on
W

49 g/ol
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CN ™ 5w rnonninn 1120
0.05mol +1-10"mol

[CN™]= =0.056M
0.9L
CN,, | HCN,, = OH
0.056— X X X
2
K,=————= pH=11.0=ApH =11.0-10.12=0.88
0.056— X

1199 79250 N-NOITIN Y Yapd ynoNNNN Aa8na pH-n .X .9
CH,COOH = CH,COO™ + H"

pH = pK, JrlogM =-log1.8:107 +log% =474
CH,COOH 024

(Mnnnn NRIND) CH,COOH nsmnn Sv 05111 1901n NX Pupn (0.05ml) NaOH n 5w navmnn
: MANNN 9D CH,COO™ TsNN DX0IN HY DII1NN 1900 NN > THM
CH,COOH + NaOH = CH,COO™ + H,0 + Na*

: DY2OIIN YW DYDINN 190N NN YN
=CxV =0.24M x0.01L =0.024mol

Ncncoony = epycooy
n(NaOH) =0.05-10" x0.2 =10 mol
:NaOH oy nannn »nx

n(CH,COOH) = n(CH,COOH )
n(CH,COO") = n(CH,COO")

initial — n(NQOH)
+n(NaOH)

i = 0.024 =107 = 0.024mol
=0.024+10°° ~ 0.024mol

initial initial
INYN X vYND NOHNN DV pH -N 199
:0.002M NN N¥NIND 1IDIWI N2NNN INND DX9I1N 990N NN AWM .2

=C-V=0.002:0.01=2-10"mol

" (crycoon)y =M ey coo)

:NaOH oy nannn >N

n(CH,COOH) = n(CH,COOH), .. . —n(NaOH), .. =2-107 =107 =10~ mol
n(CH,COO™)=n(CH,COO"), ... +n(NaOH), .. =2-10"+10" =3-10"mol
_ -5
pH = pK, JrlogM =-1og1.8-107 +log 3 1?5 =4.744+047=5.2
CH,COOH 10

2179 pH 1 995m0w 9w 9N N010) 1YY NOPN 190, TIND TN 19120 1D, NN NIPNna
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pH = pK, +10gM =4.74 +log 001 _ 3.14 b
CH,COOH 0.392

AN HO8mIN pH Yy 99w 99120 199 (ND0) TRXINN ©Y02N 1IN AN NN NNNIND 11D

,TAXIND DIDAN 1IDY ANV NXNIND 11277 IWRD NOMINN DY pH N Sy N2V 91 1NN PN 92 : NN
AN N2 NNNA PHY AN N N PYD 1INV 191N 10N
T

NaOH = Na*, .\ +OH~

(aq) (aq)
n(NaOH) =n(OH ) =10"mol

-5
. SN\
% (0.01+o.05.1o- )

p(OH)=~log[ OH™ |=~log1-10°M =3 pH =14- p(OH)=11

CH,COO

D02 N¥MNN W pH = pK_ -w>1> pH = pK, +10gm
3

: TPAYON-POITIN NXNWN 1’30 .10

n(CH,COOH ) =n(CH,COO") : MY N1NY DI THXIND
: HCI n5nn n¥min 125 78190 97020 12 NWNINI N2ANNN

HCl+CH,COONa - CH,COOH + NaCl(aq)

C(HCl)=0.5M C(CH,COO " )=0.1M
: V(CH,;COONa) -2 w1 nonn nonn nay V(HCE) NN vinTn N8nNn NONN N9V 1)
n(CH,O0H)=n(HCI)=C(HCl)xV(HCI)=0.5xV (HCI)

n(CH,COONa) = n(CH,COONa), — n(HCI) = C(CH,COONa), xV (CH,COONa), — C(HCl)x V (HCI) =
0.1xV(CH,COONa)—0.5xV (HCI)

2 DIAPI NNV NN TN NDNN DY NXMIND DY DXDI1NN 19010 INNND
n(CH,COONa) = n(CH,COOH )
0.1xV(CH,COONa)—-0.5xV(HCIl) =0.5xV (HCI)
V(CH,COONa) =10xV (HCI)|

9912 NOYHN 1127 N2Y . TA92 DN NN NINNY 117 19D 99120 YW INDN 11571 110 NN XY NYNWA : NN
05 1 NMS TY DD DY DYOWNDY DXWITTN DINAN NN (D7 DN 295) WI1APY 1N DNV
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NH,” = NH,+H" 11
[NH,]|=x [NH4*]=y VRN
K, 110"
K,=—%=——-=555107" pK,=9.25
K, 1.8-10
NH
pH = pK, +10g@:9 =925+log>  T=10"%=0.56
[ NH," | yooy

:0.05M 1N NOXIN 1197 INND
[NH,]+[NH," | =x+y=0.05M
:92PNN NMINNWNN SNY )N
x=[NH,]=0.026M
:200ml >3 NNAY NDMINA D7) 1IN YN YT WITTN NAM

[NH,] iy =0 1M Vi, =200mi =0.2L

stock) (final)

C-V,=C,-V,=V =M=O.052L=52ml
1Y 2 2 01

y=[NH;|=0024M  V(NH,)=48m
V(H,0) = 200ml — 48ml — 52ml =100ml

S POIND TINY DI NAN NN 11D

HA= A, +H" 12
HA A,y | HYy,
025M 0 0 :N9NNN2
0.25-x X X iVl
- + 2
ANHE T 60
[HA] 0.25—x
x2
=1.6x107 x=2x10"<<0.25 :0.25 -5 DA X DN NN
pH =-log [H"] =-log (2-107%) =2.7
NaA — Na*(aq)+ A’(aq) ;DYDY PVIYND PN NINY 271 P3N VIIVPON 1N NaA-1 NN

[A"] =[NaA] =0.15M
HA=A +H"
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HA Ay H'(,)

0.25-2 107 =0.248 M 2 -10° 2-10°+0.15=0.152M | :12nnn3
0.248-x 2 .10% —x 0.152—x Sl

g AIHT]_(2x107° -x)(0.152-x) _ (2x107 -~ x)0.152

a =1.6x 1075
[HA] 0.248+ x 0.248

x=1.974x10"M <<0.15
pH =-log [H"] = -log (2-10°-1.974-107) = 4.58

JR N2IVN NN NN NAIWNN

r_= 1M BOH = B*
Vv  05L (aq)

:BOH 5w 1 mol 72y 1 L 191100 N2 » 1) PNINanN NN vvad n1y

+OH" N DONN 13

(aq)

BOH B (aq) OHi(aq)
1 0 0 :NYNNN2a

1-x X X SaliVn]

. - 2 2
g, -BNOH ] X X, 8vi07 x=53x10" <«<1
[BOH] 1-x 1

pOH = -log [OH | = -log (5.3-10*) = 3.3
pH=14-pOH = 14 - 3.3 =10.7
2 NOMIN

BCl - B*_ +Cl

wpt Cliy : 002 DY PVLIZND PINN KIN PIN VIIIVPON N BCl- nn

e _£_2mol=
(B ]_C_V_ o M

B, +H,0=BOH+H"
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B, BOH | H,
2 0 0
2-X X X
2-x | X x
2 2 2
—14
ka:k—W:LJ:3.57‘10_8
k, 2.8-10
2
N X
Ka=BOHIH]_ (A) =3.57-10"

[B"]

(>7)

pH =—log[H" ] =—log(3-87% 10" mol 2L) =372

NaOH + CH,COOH —» CH,COONa + H,0

n(NaOH) =1 = _0:048

Mw 40%
mol

n(CH,COOH) = n(NaOH) = 10 mol

=10"mol

n 10~ mol

=0.05L = 50ml

v(CH,COOH)=

Ol

10

71 3283

W7 11100 DN - MIDLN

: NYNNNA DY I19DN

: N1 DYDIN 90N

:07¥1 M

x=3.78x10"*mol

/2 N2YVN NN 1NN NIVNN

:17PNO NINN .14

7% N2IVN NN 1NN NIVNN



