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HNO, ->H" + NO,
[H"]1=[NO,]=0.1M
pH =-log[H"']=-log[0.1]=1

DIV NN PIAYNI NNPY TN 199 TIND TINI NYMIND 11 YAR NON TY NPIANNDI NPIN NNMINN (2
DN PYVIN DVAPNNIY

HCl - H" + CI'; H,O=H"+O0H
571 YT NWBWA N9YTY TN NNYINN 1 NORY SW 1IPRaY mxiY 1% .1:107 N0 on Sv H 1 nman

LMY DN T 9y yapy pH 1 .amy o0 HY 1 11919 n¥minn nmany amo 1) 1991 (1-107'% nymnn nmnn

[H']=1107 = pH=7

H[F
HF=H +F Ka:—[ ][ } HF
[HF]
H,0+ F =HF+OH K, = tHPIX[OH ]
[F]
_14
ka = k—w = ka = &_11 = 71410_4
K, 1410
HF H* F-
(1-x) X X
[HF] = 1.00M — [F] =[HF]o 1IM>>X : 1991 NwHn nemIn xon HF
x? x?
K, = ~ =7.14.10" x=0.0264M =[H"]
1.00M —-x 1.00

pH =-log[H"] = 1.57
Mw = 53.45 gr/mole : (NH4CI) 155 opmn Hv »5phin Spwn (1

: 0 991 NH4Cl »5m 'on

9.2¢gr

53.45 9"
mole

[NH,CI]=0.172M < = 0.172mole
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NH,Cl —> NH,*, + CI

4 (aq) (aq)

14
NH4+ +H,O = NH;3 + H30+ K KW = 10

= - —_=556-10"°
K,(NH,) 1.8-10

[NH,']=0.172-X=0.172M  :nmwa

2

K,=556-10°=_ " x-=978.10°mol [H']=9.78-10°M  pH =501
0.172— x
.2 NINY NIN
MY N
H,CO3,, = = | H"  *+ | HCO;,, | K,=4210"
(0.1-x) X X ‘
XZ
K,=42107 = X =2.05-10"*M
0.1-x
: MY
HCO3 = H* + ] co%, | K,=4810"
X=2.05-10M X=2.05.10*M y ‘

K,, =4.8-10" = X_Xy y=K,_, =48-10"'M

pH =3=—log[H "] [H*]1=10"M :xy H" -n>» no0 pH=3 manonna a

HZCOB(aq) = H+ + HCO?;(aq) Kal =42 '10-7
(0.1-x) 1072 X ‘
-3
K, =42.107 =22"X  y_42.10°M
0.1-x
: Y
- N + -2 -11 I
HCO3 = | H |+ ] c0%y | Ke=4810
X=4.2-10°M 10° y ‘
-3
K,=4810"=20"Y  y_50r.10%M

4.2-107°
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HCl > H"_ +CI

(aq)

-3
= Ny =C-V = 0.1.0.025=2.5-10"mol
= Cipen = Cy, =0.1IM

(aq)

n

pH=-log(0.1) =1

. HCI n oy o>2%1n 1900w NaOH n 95 .n7no nann nwninn NaOH m HClnypa (2

HCl + NaOH — H,O0+Na“,, +CI

(aq) (aq)

Newory = 0-1 mol/lit -0.024 lit = 2.4-10° mol

n .. =n =25-10%-2.4-10° =1-10*mol

¢ o= N

(initial) - n(reacted with the NaOH)

c Nwsy  1-10"mol
MV +V4)  (0.025+0.024)L

=2.04-10°M

pH = - log(2.04-10°°) = 2.69
PH=7 13 591 INDH NPNO MY (1127 1NN N9 IMKN) NYMINN MNIZ NNY N 1DV D0IN MN) INRD - (3
. NaOH 5w 91y v .( NaOH oy 7 no 92y 1215 95n) HCI Any px .modsmdmiprn nmipin »MNK 115 My (T

Nwory = 0-1 mol/lit -0.026 lit = 2.6-10° mol

N oHyexcess — Nadded) ~ Nreacted with Hey = 2.6-10° -2.5-10" =110 mol
—4
[oH-]=— 222l _jg6.402m
(0.025+0.026) L

POH = -log(1.96-10%) =2.71= pH=14-pOH =14-2.71=113

.4 NONY NINY
: N 99120 NN NNOPNRN NYYN IRNYND (N

H,PO, = H' + HPO,? pKa=7.21
: TPAON-NOITIN NNNWN 29D

[A] [HPO, ] : 2
H=pK +logit—=2 H=pK +logt—4 - H_ PO, ]=0.08M,[HPO, ?]=0.04M
p pK, g[HA] p pK., g[H2P04‘] [H,PO, ] [HPO, “]
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: NXNVYNI OMNIN NIAXN

pH =7.21+ Iog% =6.91
0.08

P (2

n(H,PO,)=C - V=0.08 mol/lit - 0.5 lit = 0.04mol
n(HPO,?) = C - V=0.04 mol/lit - 0.5 lit = 0.02mol
V =500ml = 0.5lit

MW \.ony = 40 gr/mol

m  12g

n(NaOH) = =
( ) Mw  40g/mol

=0.03mol

: (N¥MIN DY ©o1 H¥ NN NANN) HPO,™ oy 291n NaOH -n
NaOH + H,PO, — H,O + HPO,> + Na*
19y HPO,Z 5w 1191/09100 790m 17 HoPO4” 9w 1277099101 1900 1aNnnm nxsind
n(H,PO,’) = n(initial) - n(reacted with NaOH) = 0.04 mol - 0.03 mol = 0.01 mol
n(HPO,?) = n(initial )+ n( formed inthe reaction with NaOH )
n(HPO,?) = 0.02 mol + 0.03 mol = 0.05 mol
NN DINY TN IRNWNI) DIWTNN NNMIN /TDI8ND DID2O>ON> DY THAYON-NDITIN NXNWN 2WINK vINN pH N
(D211 9901 NN D) XN VAR DIV 12 DNPN XIN DIWNNY NNY 59312 DIN NNNIND THINHN ©X02N 211D

pH =7.21+ Iog% =7.91
0.01

; (T9¥90 02N DY N¥MIN Sv Nann) HPO,Z oy 2n HCI » , M MPNaN
HCI + HPO,* — H,PO, +CI'

.19y HoPO4™ 5w 11997/0°99910 9990 790 HPO42' 5¥ 119°7/0°91910 19010 NANNHNN IRNIND

n(HCI) = 0.01mol

n(HPO,?) = n(initial) - n(reacted with HCI) = 0.02 mol - 0.01 mol = 0.01 mol
n(H,PO,") = n(initial )+ n( formed inthe reaction with HCI)

n(H,PO,") = 0.04 mol + 0.01 mol = 0.05 mol

pH =7.21+log 001 =6.51
0.05

ApH =6.91-6.51=0.4
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C,H O, <> conjugate —base+H "
N9 IXMY NOW DMHNWNIN NN TN 192N NOMIN NN NNPY WY DINN DX DIWANII NN
nNpPY ww (conjugate-base) mmIsn 001 Hw NA X
nnpo v CoHgO4 W Ny Y
pK, =14 -pK, =14-105=35
[conjugate —base]
[CsH,O, ]

I)pH = pK, +log

x(lit) -1(mol /lit)

~ 0.25lit
4=35+log y(lit) -1(mol / lit)

0.25lit

I)[conjugate —base]+[C,H,0,]=75-10"°M

x(lit)-1(mol /lit) _y(lit) -L(mol /lit)

; - =75-10°M
0.25lit 0.25lit

: DYIOYIN NV DY MRNVNT SNV NN DIMI
y=V(C,H;0,)=45-10-3lit=4.5ml
x = V(conjugate - base) = 14.2-10-3 lit = 14.2 ml
213 231.3 1990 DD MY 970 250 DY NNOWND TY INWND 9D
) NN NVNN

©9IN2 KY -6 NINY PNIND




