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2,1-1.5
20-0

L 0=6x10"mol /s 4wy

=l (Al s G
x =002V

LV =211 o 2 il e

OB e

. x =0.042mol
0.25x4 A dglas ol) Allall 8 a3l Jgan (8 (i s2illy
eyl ~ 0.3 — 3x 0.1 —2x 2x 3x
t =20s 0.174moL 0.016moL 0.084moL 0,126mol

iy 6=C. AH30* +(3x)/V Acy*2+(0.1-2X)/V. Aoz~ 435

P B e g

o=[H*]A1s + [NOs-JAnoz-+[CU?]Acus2
6=42.14+169.2x

3 .

Al

& A s aady 1 MELY)

vmw.d%ﬁ‘a?‘ﬁsa'.‘é‘ﬁsr‘n
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el Sl Jsaill zaaia) gl ) -bast Jeliill (e 3 jumall Aalaal) 4LS (6
C2H204_(aq) = 2C02(g) + 2H+ + 2e”

Cry030 ) + 14H + 6e~ = 2Cri0) + 7TH,0

. €050 + 3CoH 04aq) + 8H™ = 20105 + 6C0; gy + 7TH,0

2- + — 3+
CT'207(aq) + 3C2H204(aq) + 8H —_ ZCT‘(aq) + 6C02(g) + 7H20
t = Cl Vl CZ V2 E)é}'.’ 0 0 B)éﬁ'-‘
t CiVi—x C,V, — 3x 38 51 2x 6x 58 g
Ly CiVi — X CoVy = 3%y | 3488 | 2xpy 66X, 5 8 g
Dokl (e 2a ) (8
Lt = 20min Al & Crity )lsd JSEde ju (o
_ . __ PVco,
. nCOZ = 6x (‘M‘ d}h RS . TlCOZ = RT
PV PV
x = COy 4..\4) 6x — COy
6R.T R.T
d C 3+
pg e = )y
(aq) dt
v _ dn(Crgaz)) _ d2x _ 2%
Crean  dc | dt | “at
PVco
_ dx _ d( 6R.T2> _ P dVCOZ
vCr3+ =2—=2 =
(aq) dt dt 3RT dt
v — L—dVCOZ
“Verdly T 3RT at
] p (av 1,013%105 [(500—340)x107°
vCT3+ (Zomln) —_— —_— (ﬂ) — X (( )X )
(aq) 3RT \ dt J¢—pomin  3%831x293 20
. 1,013x105 /160%x10~° _ .
 Veps+ (20min) = < ( s ) = 1,1 x 10~3mol/min.
(aq) 7304,49 20

t = 20min daslll 3 Jelall Laaall de ol Flsl (

3+ ) _ . _ 1ladx
n(Criagy) = 2x U5 vy = Ve dr
3+ 3+
v, = 1 dn(Cria) diag x = n(Cria)
CYvol T oy ar ' 2

& A o pendy 1 LY
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1

1
) = — =—— %x1,1x1073 = x 1073 .min~ 1. L1
Yvor = Sy Verdhy = Sxtoox10-3 0 5,5 X 107" mol. min
Xy, sebae Y aaml (
P.V£(COy) n PVco, .
=S e Ly xy = ——2 Ll
m 6R.T ‘53 = 6RT
1,013X10°%x576x10~° _
Xy = =4 x 1073mol
6x8,31%293

__ 6RTx . __ PVco,
Veo, = Jx =——=
v _ 6RT(™B)  3pTa,
Veo, (t1y2) = > p
_3X8,31x293x4x1073 —6..3
Veo,(t1/2) == ymeres— = 28843 x 107°m

Lty yp O e W& Vi (t/,) = 288,43mL

. t1/2 = 7min

nr(Cr,0505) = CiVi — xpm = 0,2 x40 X 1073 — 4 x 1072 = 4 x 10 3*mol
. C2V2 — 3xm = 0 L;mbj M\ JQLS:IA.“ gL CzH204,(aq) oliza

3x;m _ 12x1073
Vs 60x1073

.Gy = = 0,2mol/L

. Veo, = 360mL oS t = 10min daalll xe

__ PVco,  1,013x10°x360x10°°

X = = = 2,5% 10"3mol
6R.T 6x8,31x293
n(Cr07g) | M(C2Ha0uagy) | n(Crich n(C0,)

6,5% 1073mol | 45X 10 3mol | 5% 107 3mol | 15 X 10~ 3mol

4)cp il
Jelil) o Jpaa (1

$205aq) + 2Uaq) = l2taq) + 2504(ag)

t=20 C,V, 14 0 0
t 62V2 — X C1V1 - 2x X Zx
tf CZVZ - xm C]_Vl - me xm 2xm

;‘* b g (g pandy 1 ) www.d%ﬁ‘a?‘ﬁé.éo%n ’ﬂ&
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X Q_AL;.;S(\ Al Ao s (2

ol Bl aiil Jgan e

ALlf = V4V,

[I;]f = 50 X 1073mol /L bl s

Xm = [Iz]f(V1 +13)

Xy, = 50X 1073 x 200 x 1073 = 10~%mol
Xy, = 107%mol

L (3) oall 381 sal) Jeliall g (1) olall (381 gull Joliiall Ay salall 408 Clin (3
n; = 150 X 1073 x 200 x 1073 = 3 X 10™?mol

nz = 50X 1073 x 200 X 1073 = 10™%mol
. S,027 Jeliiall Gl 5 (3) ) Of o (4

sl Jelind) Gl (3)

n(S,037) =C,V, —x, =1072 = 1072 =0

. 85,08 Jeliall Gl 5 (3) ol 4ses

C1V1 - me - 10_2

3x10~2 . -2 -2
6 =2 = 03mol/L  «es €, x0,1-2x 1072 =10

. C, = 0,1mol/L Jius C, = ’;—mm} CVy — % =0

_t:ow\mw%\;‘vm:_%%dmuu:s:dpww\mﬂs\u\ . (6
1dx
- Upot = V dt
dx VrdllI™ dlI~ 2 dx _ CVi—2x

dt 2 dt dt Vp dt Vi
ldx 1 Ve d[I7] 1d[I]

- Vvol = Vedt ve\ 2 dt ) 2 dt

T

1d[I7] ..

Uyol T2 di Ay

__l M __l 80—-150 _ -1 . 1
Vo1 (0) = 2( n )t=0_ 2( - )—4,37mmol.L .min

Vo1 (0) = 4,37 x 10 3mol. L™t min™?
(5) ool

.5 H26204_(aq) + 2Mn04__(aq) + 6H(-th) ZMn(aq) + 10C02(g) + 8H20(l)

Cdelal) & Gulalall Ox /Red olsldl (1

& PR g pnly 1 i) www.d3bxatReEsh &
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.(MnOZ(aq)/ Mn%;q)) S (COZ(g)/ HZCZO4(aq))

No(HyC204(aq)) = C2V, = 0,1 X 0,5 = 0,05mol
no(MnOy,q)) = C1V3 = 0,06 x 0,5 = 0,03mol

- — 2
5 H2C204(aq) + 2Mn04_(aq) + 6H(th) = ZMn(;q) + 1OCOZ(Q) + 8H2 0(1)
0,05 0,03 5 0 0 SRy
0,05 — 5x 0,03 — 2x 5 2x 10x BCEY
0,05 — 5x,, 0,03 — 2x,, 5852 2%, 10x,, 3 85

? LSJM 9..351 i ‘:_;\\J:L\Y\ @)AS‘ Lh (3
1o(H2C204(aq)) =20 _ 901
5 )

no(MnO3ag)) =29 _ 9015
2 2 ,

no(H2C2 04(aq)) + Mo (MnO;(aq))

5 2
[CO,] = 0,15 — 5[Mn0O; ] :tikasl) Sal on (4

el Jeas e

(Do, [Mn0;] = 225 = 0,03 — 2x

(2)..re. [CO.) = =2 = 10x

L) umsm x = SO (1) e
10y = 10 (03-[MnO7]

[CO,] = 10x = 10( - )

.[CO,] = 0,15 — 5[MnO; ] s
) Jelis dilas (5
MnOyaq) + 8H{gq) +5e” = M"%Jq) + 4H,0(
2+ 3+ _
Fe(aq) = Fe(aq) + e

MnOyg, -+ 5Feliy+ 8Hiy) +5e™ = Mnll, +5Felt, +4H,0q,

Vys C AV 1, 1S sie Cilimad) 801 aanll iy 1€ Jslae ana 5 e it o5 ¢ 58lS3l) G e (6
IMno; 15
L s sSiu m Sall ()5S0 SIS e
3 nE(Fe(2+))
. Tl(Mn04(aq)) = — 29

5
— CV,

& b g (g pandy 1 ) www.d%?aﬁ‘amé.éor‘n &
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5[Mno; 1V,

. Cc

'VE=

.t = 905 daalll vie €0, JSiil Laaall de o)l (1

.[CO,] = 0,15 — 5[MnO; ] 48l

d[ZfZ] — _5 d[MTlOZ] éhﬁﬁ:&l—l

Vy = 2% W0 gaya)
(o
d[Mnoy] _ € avg . dVg _ 5Vo d[MnO;]

= o Ve _ Gl
dt 5V, dt dt c dt
d[CO,] d[MnO, ] C dVg
V. = - 55 = --5em
voL ™ dt dt 5V, dt
_dlco] _ _ cave
Yol =~y T TV ar
_ 025 /-21x107%\ _ —4
Vool = 0’01( = ) =583 x 10 mol/s L
Vyo1(COZ) Vyo1(COZ) UVOI(Mn(a ))
. Uvol(MTl(aq)) = % ‘5 llo 2 — - q

Vo (Mnly) = — 5831078 1,16 X 10~*mol/s. L

_waheﬁtl/z Jdeldlll Cant (e e (z
el A Cami Je i) w355 ¢ 5L 33 a3 5 £y Je il Cal (10

. x(tl/z) - me
Xm = 0,01lmol 450,05 — 5x,, =0

[MnO;];,,, = 0,03 — 272 = 0,02mol/L
5[MnOgle, ,Vo  5x0,02x10
Vi (tiy2) = c == ozs = 4mlL
Ol e
t1/2 == 54‘5
6) i)

¢ o by Jeldll ol L yad SHI (Say S (1
L5l Jslae (e ke it gl Lma i [, O ) o) sl el

delalh a4 oilasidl Ox /Red ol (2
.(I,/I") 5 (H,0,/H;,0)

sno(7) = 1,0 X 107%mof sny(H,0;) = 2,8 x 107mof o) 33 (3
. No(H;07) = 6 x 1073mo?f

no(Hzaz) = C1V1 = 56 X 5,0 10_5 = 2,8 X 10_3m0‘€

& PR g pnly 1 i) www.d3bxatidEsh &
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no(I7) =C,V, =2x%x10%x5,0.107°> = 1,0 X 10~ ?mo?

H2504 + Hzo == 2H30+(aq) + 5042,_(aq)
C3V3 2C3V3 C3V3

no(H;0%) = 2C5V5 = 12 x 103 x 1,0.1076 = 1,2 X 10~ 2mo#

Xmax obe Y Al aaas 4 ALel Jelil) a3 J s (4

H,0,(aq) + 21 (aqg) + 2H3;0%(aq) = I,(aq) + 4H,0(?)
t=0 .V, C,V, 205V, 0 5 3
t C,\V, —x C,Vy, —2x | 2C3V5 — 2x X 83
te C\Vy—x,, | CV,—2x,, |2C3V;—2x,, Xom 33

. xm - 2,8 X 10_3m0‘£ 4-.\“‘} C1V1 - xm == 0 g_sjtm-’j (H202) EL) REOA| d‘:w‘

0 = 4,02 — 845x 483l Gias ¢ daalll vie g jall 8 due il LBUY G o a3l Jgaa il (5
. (S/m) e 8 AU g | (mof) Jsab Jelall 38 x Cua
Vp=V,+V,+V;=50.10">+5,0.10">+ 1,0.107¢ = 10,1 X 107> m3

o = AI—[I_] + AH30+[H30+] + AK+[K+] + ASOZ_ [5042__]
o=

6x1073 )
10,1x10~5

1072-2x
10,1x10~5

1,2x10 % —2x
10,1x10~5

1072
10,1x10~5

7,68 x 1073 ) +35x 10-3( ) +7,35x 1073 ( )+8x1073(

.0 =6,1—845x

sl ddled b dpe Sl LU g L) (6
o; = 4,02 — 845x,,

. 0p = 6,1 —845x2,8%x 107 = 3,734 §/m

Lo = (1) el AV dae i) LB &)y (1-J8A) sl Jia (7
by Jelil G G ypas (]

Xm
0, = 6,1 — 845

2,8x1073

or,,, = 6,1 — 845 X

- Oty )y = 4917 S/m

AR (g paady 1 LY www.d3bgathadsh &
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ty = 3min O o

1 do R colt = - .
= — 49 gl e i Jeléll duaaall de yull 3 e o ¢
+ Pvol 845V dt JSE (e iS5 Jeliall 430 ol 35ke Ol G (<
T
vOl_VTdt

.0=6,1—845x Ll

o120, D g gy
dt 845Vy dt dt dt
_ldx _ 1 1 do
Yol = = (_ 845V d_t)
_ 1 do ..
- Vvol = sy ar s

ct =0 e Lesallde i dad mof.m™3. min™?t b Gla (7

1 -6.1 _ L
- Upot = — ( ) = 5,49mof.m 3. min~?
845%x10,1x10~> \ 13

7) Sl
s Jelal) G e L e B (1

5 Iy/17 Jasll) aws, Jelial) il ¥ gon e o Colall play Y1 530891 Jelii Alales 81 (2
.Zn*t/In
L Ingy = ZnZ + 2e7 1S dieail) dliladl

- Lygaq) + 267 = 2I5,) igls N Lieaill Asladl

. IZ(aq) + Zn(s) = 21(_(1(]) + Zn%;q) . &BJ Y }BJ.MS‘Y\ d.cm Adalzae

Nzn = VI[L]+ ;0 — CoV 28 ol Jsaa e lalaie) (3

Zn
— - 2+
Lagy + Zney = 2laq) + Znjgy)
t=0 CoV Mo 0 0
MZn
t CoV —x Mo _ 2x X
My,
te CoV—x, | Mo %y 2%, Xom
MZn
Ny = ;lzon — X e (1) 28 08l J g2 (g
] =20 (2) s

& PR g pnly 1 i) www.d3bxatRdEsh &
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my

- Nzp = V[IZ] + - C()V REN

Zn
A ALY e aal(2) 5 (1) oSl e lalaie) (4
Al Jeldiall zlaial (1
. IZ(aq) 9 daall d‘:lﬁ“\ ‘_.‘JL”ALU 331-’)-’ d‘:u:\-ﬂ Zn(S) ui LA (1) UL..“M e
Ngn = f(1) Ol dalea LS (¢
JSal (e ailabae Tl (g pan Y aiase b e ke 5o (2) JSE ol

Ngn = a[lz] +b

Lo s g G
» 0,05-0,02
.b =002 & . a= 01c =0,2

.Nyzy = 0,2[1,] + 0,02

.Co sV ¢ Xmax U‘mﬁﬂah (z

.my = 4 X 0,645 = 2,58g

mgy 1,29 _ 2,58 1,2

® — 1,98 x 10~2mol

Xm = Mg Mgn 65 65
. Xy = 1,98 X 10™2mol
Ny = VIL] + ;"Z"n —CoV ... (1)
.Nyzn = 0,2[1,] +0,02....(2)
. (2) 5 (1) ow dathaly
.V =0.2L
. ;Z"n — C,V = 0,02
3,97 X 1072 — ¢,V = 0,02
Gy = 3'97“(‘)’;‘0"’2 — 9,85 x 10~2mol /L
& PRI s maly 1 ) www.d3bsaiddsh &
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- Upol =

2,58+1,29

. t1/2 L@-‘-‘m = 1,935g
. t1/2 = 22s
xd’;‘fn A 5 lally daes el Fuanall e ol of o (5
o L
vol — V dt
Nzp = ;lzon_x
cDzn - Moy
Mzn Mzn

- ool Al 5,A Y0 5 jlal) BlaLal

1 dmg, dx
Mg, dt dt
dx 1 dmgzy
“dt Mg, dt
v _lax 1 ( 1 dmZn)
Vol Ty g Ty My, dt
- Yol VMg, dt

t =0 Adaall vie Jelall ipeaall de yudlied Coval

_ 1 dmzy _ 1 (-258
Upol = — X -
V.Mzy dt Ji=g 0,2X65 \ 64

Vo = 3,1 x 10 3mol/L.s

8)(mpaill

sl dualall Slesll Jsaill 8 clalall i) of cadle 13 (1

(T2(aq)/ 1aq)) = (S208(aq)/SOtag)

Cdealal) el J gl zdaiall duela HY) 5208V Jelds dalae (ST (]

. 21(_aq) = IZ(aq) 4 2e7 32800 ddiail) Aalall
: 520§(_aq) +2e” = 2502(‘@) D el 0 ddiail) Aaladl)

: 5205(_6161) + 2lgq) = 2SOLE(_aq) * Ix(aq)

& A s aady 1 MELY)
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CJelill anii Jgan el (G

-5205(_@) t 2l = 2502(_6161)"" Iz (aq)

t = O C1V1 C2V2 O O

t C1V1 — X 62V2 - 2x Zx X

tr CiVi — xm, C,V, — 2x,, 2Xm, Xm

s okl e lalaie) (2
asmlisll 3y Jolaal €, (Asall 38 5l gisiad (1

no(I7) = 2 X 107 %mol 25 gl (e
c, =29 v, o (17) = G,V
L2 T T T e o VAY)

2%x10~2
. CZ =
0,2

= 0,1mol/L

ol Jelatl) o Lale sl Jeldiall sas (o
- $205qq) 2> Jeliadl Julls a5y Jeliia s [~ deliiall of el glall e

. C2V2 - me ES 4‘ X 10_3

_ CVp—4x107%  2x107%2-4x1073

m 2 2
. Xy = 8 X 10 3mol

ol e (3
Ct = 1min aall) xie (1(—aq)) Sl 3 ) s oA e A il (|
an;-
dt

.UI—=_

. any- -16x1073
v;-(1min) = —( : ) == (—)
dt Jt=1min 2,8

. v;-(1min) = 5,71 X 107 3mol. min~!

et = Imin idaalll xe Jeléill Luaaall de jud) e o)) Lle Jelall a7 ASI anall 40 aa ol (0

Vot = 9,1 X 1073mol. L™ . min™?1
1 dx
Vot = ——
vol Vr dt

. n,— = 62V2 - Zx

& PR g pnly 1 i) www.d3bxafAdEsh &
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UI— -_ —_ 2_

dt dt

dx _ v~

dt 2

v _ldx _ 1v- _ v~

Tvol Tyar T ve 2 2vp
V- 5,71x1073

Vp = —— = =0,3L

2V, 2X9,1X1073
.V =300mL

LGy Aol o385 5 asalill i S S sy Jsladd 1, amal) ad il (&
'Vl =VT_V2 = 100mL

) 5203(_%) 52 ) Jelaidl

.Cl=’;—Tgmu;clvl—xm=o

8x1073
. Cl -
0,1

=8x 10"%mol/L

el el Coiai Jeldill aai ¢ g o 33U el s ¢y Jeldil Caal ga)

x(ty) =

- (ta)2) = M Ay e £/, Adsalll die 35l 3 ) 5 5ake dasS o 0 (5
nl—(t) == Csz - Zx(t)

nl—(tl/z) = C2V2 - Zx(tl/z)

n-(tiy2) = Vo — Zme

_ ZCZVZ_me _ 62V2+C2V2_2xm

. n,— (tl/Z) —_— > — 2
_ noU)+ne(I7)
. Tll— (tl/Z) — —2

4+20

: n,—(tl/z) =—= 12mmol

3 tl/Z = 0,75mln

& PR g pnly 1 i) www.d3bxafaddsh &
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9)¢y sail)
24l + 6H30(+aq) = 2Al§;q) + 3Hy(4) + 6H,0(;

. Jelil o J gan Jias (1
m _ 27x1073

no(Al) = - ==———= 1073mol

no(Hs0(,) = CV = 0,012 X 20 X 1073 = 2,4 x 10~*mol

24ly + 6H30(, = 2Al(3;q) + 3H,y + 6H,0(

t=0 1073 2,4.10°* 0 0 530
t 1073 — 2x 2,4.107* — 6x 2x 3x 33l
tr 1073 — 2xf 2,4.107* — 6x; 2xs 3xs 33l

Lol o (t) de sl AU s e (2

La(t) =2 H30%] + 2,5 [AP*] + 2 [cI7]

H30+[

. o(t) =—1,01 x 10*x + 0,511 : ol o= (3

.o(t) =35x 1073 (2"“0_ _‘56") +4x1073 ( 2"_5) +7,6 %1073 x 12
2x10 2x10

o(t) = —1,01 x 10*x + 0,511 2
.t = 6min Al e AIFE S 5 H300,,) 1 0o JS 53l S (4
o(6min) = 0,29S/m o5t = 6min e Ol
.—1,01 x 10*x + 0,511 = 0,29
. x = 2,2 % 107°mol 4

n(Algsy) =2x=2x2,2x107° = 4,4 X 10"°mol

n(H300,,) = 24.107* =6 X 2,2 X 107° = 2,4.107* — 6x = 1,08 X 10~ *mol

1 do . . . .
= ——— X — AL e A oda 8 Jeldl) de pu o) o
v 1,01x10% dt e S (5
dx

dt

& b g (g pandy 1 ) www.d%%ﬁ‘a?‘ﬁé.éor‘n &


https://www.dzexams.com

. O-(t) =—1,01 X 104x + 0'511 EJL,\,J\ L

dx 1 do - do 4 dx
— =X — A= =—-101X%x10"==
dt 1,01x10% dt ""“J 2 dt

1 do .
V= ————— X — 4
1,01x10% dt

1 do 1 0,43
o= () = < ()
1,01x10% dt/ i—emin 1,01x10% 18
v = 2,36 x 10" ®mol/min
10) " pail)

. (H307,CI7) Ossonell oS e olae (Am = 0,129 WS o5 el (10 Aaddd guad
CH;0%/ H, s Mg?t /Mg oiflill Jlesindy Jeliil) alaa (1
5 ddaill Aalaall
Mg = Mg?* + 2e~
&BJM daaail) Adaladl)
2H;0% + 2e~ = H, + 2H,0
Mg + 2H;0" = Mg?*t + Hy + 2H,0  J=l&ll Al
oebae V) 38 dad a5 2381 Jsan (2
m _ 0,12

Tlo(Mg) = M 24 = 5x 1073mol

no(H;0%Y) =CV = 0,5%x40x 1073 =2 x 10™2mol

Mg + 2H;0" = Mg** + H,+ 2H,0
t=0 5.1073 2.1072 0 0 8k 3
t 5.1073 —x 2.1072% — 2x X X 3L
tr 5.107% — xf 2.107% = 2xf Xf Xf 83l

 Xym =5%X1073mol 4w (5.1073 —x,,, =0) Jubs Mg s 2=l Jeliidl

Vi = F() 000 A Gl s el Sl a1 UK B Ly s (3

& PR g pnly 1 i) www.d3bxafREEs &
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Vi £ o
.n(Hy) = VLA;L-H;JJ n(H,) = x of 2aadb axsill Json g

V¢(Hp) Ll Vu
= = - L\ = =2
f Vm ‘jj X 147

Vi(Hy) = 120mL gl e

_120x1073
. Xf = >4

=5x% 10"3mol
_eU Jeladl) ‘_.‘JL"JL:} Xf = X u\.la;vu
Aol e A3l el e dile Uleas (311 Gl (e Leaiiins dan jad dad i, 1 A0l

) Jelaiall gl (38 5 Al g axsill Jgan (e Lgale Juanis 4y )l dad x,

tzom@fﬂ\a&&_\mfﬁc vvol:V—lvxdzﬂzd&ﬁbwﬁ&wW‘ﬁﬂ‘uiu@(“—‘
MX t
dx 1dVy, .. ; . et VH, . 1dx
" dt T 5 @)Ld 1 X vy 9 VUyol Ve

1dx_1(1 dVHZ)

V] = —— = =
vol ™ var T v\ny at

1 dVHZ .
. D = —X LRPY
vol = yuxv " dt

__1 dVu, __1 68\ _ -3
Vyol(0) = VmxV X ( dt )tzo 2440 (50) = e
e 190mL 4 Usal s Vg = 10mL beas Gidl Gen s paell 5 (e Jslae (0 WdAT ¢ (5581 4 500 b
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CV —xp, =0 J8s HCOOH gy 5» 3> Jeliidl

=CV

-xm

2ty = [Ha00q)] V s [H;00,0)] - =F o5 s

T=2L

Xm

. [H30<+aq)]fV _ [H30(tzq)]f
f cv c

[H30(tlQ)]f
. Tf = T

fiiing 1 , 7, da el (5

+
[H3O(aq)] f _ 107PH 07346
T —_— —_— —_— —_—
f C c 1,0x10-3

I

I
—_
9

(=]

S

(o)

. Tf = 0,35

_q:m'aumdd\umm}euﬁidsuﬂ\gumjff<10155;)&

10~2PH e 5 . e . -
QT,fzm &L«Sw&@&ﬁ\@}@\uj\ydbmdsw\ysQr'f DJL}CQ\L_L_LI\ (6
_ [HCOO(_aq)]f[H3O(th)]f
rf [HCOOH (aq)] ,
i CV—Xf . Xf + _ —pH e .
[HCOOH(qq)| . = =C—f=C—[H;00p] =€~ 107" ol dyom 0

0 __107PHx107PH
Cenf T c-10-PH

& PR g pnly 1 i) www.d3xatddEsh &
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10—2pH

- O = Cooon

.(HCOOH (aq) /HCOO™ (aq) ) &l i geall s K, e zliil (7

(10007, [12070],

a [HCOOH (aq)] nf
1072x346 1,2x1077 —4
QT,f = J0-3_10-346 3 1,84 x 10
10-3-10"3 0,653%10

.K,=184%x10""*

2) Cmoall)
sl & Gmeall 138 413 e Caaay () Jelil) dates (1
HCOOH 4q) + Hy0qy = HCOOG gy + H30(0)

staall 138 8 an) siall AaibasSll ) 33U Aaladl) A sl 51 3 3283 (2
+ — - — —-pH _—_ -2,65
[H30(aq)|, = [HCOOGq)], = 1077 = 10

. [H30(+aq)]f = [HCOO(_aq)]f = 2,24 x 1073mol /L

CV—xf _
> =

[HCOOH(QQ)]f = - J:,_f =C- [H30(-I;1q)]f =(C—10"PH

[HCOOH4,y] . = C—107PH =3 x 1072 — 10725 =3 x 1072 — 2,24 x 1073
(aq) f
|[HCOOH(aq)], = 2,77 X 10~?mol/L

HCOOH /HCOO~ 3l pk, &alilly K, fim saall ull ad (3
~ [Hcoo(‘aq)]f[H30(th)]f

@ [HCOOH@g),

_ (2,24x1073)?
T 2,77%x1072

K, =1,81x10"*
. K,=181x10"*
. pky = —log K,

pk, = —log1,81 x 10~* = 3,75

& PR g pnly 1 i) www.d3xatddsh &
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o dianid Lldll pH (il « HCOONG@ 522 sl Gl siline Jslasn s Jaill Gana Jslas 7 300 (4
.pH = 6,5
Al 138 8 (aes / (bl D QI LSl g il @l g aa e o
HCOOHqq) + HCOO(4q) = HCOO 44y + HCOOH 44

.HCOOH/HCOO™ sl pk, = 3,75

@l HCOO™ WY o pH > pky Ol

3) Cpoadl
. delall dabee 2508 (1
. CeHsCOOHqq) + Hy0(y = CsHsCO0(,,y + H30(,

| Jelil 13 pil Jpoa (2

CeHsCOOHqq) + Hy0) = CeHsCO05q + Hs0()
t=0 cVv 3L 0 0
t CV —x 33 x X
tf CV — .Xf 331—),_}:\ Xf Xf

CJstaall 853 5 sall 33V 380 55 (3
[H30%y) . = [CoHsCO0Gq)]

- Jsbaall 4o i) 2500 il
.0=%¢;J\351-JJG = ok

1074

—=10"%m
102

k=

_2,03x107*
© 1072

.o=A H30+[H30+]f + AC6H5COO_[C6HSCOO_]f

=2,03x1072S/m

_ o _ 2,03x1072
A0+ AcH,coo-  35.1073+3,23.107°

[1508), = [CoHsCO0G)],
[H30(aq)|, = [CeHsC00(q)] . = 0,53mol/m?

[Hgo(th)]f = [C6H5C00('aq)]f = 5,3 x 10"*mol /L

& b (g pandy 1 ) www.d%‘éﬁ‘amé.éor‘n &
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CV—Xf .

[C6H5C00H(aq)]f =

B fo =C- [H?’O(th)]f

[CeHsCOOHqq] . = 5% 1073 =53 x 107* = 4,47 X 10~*mol/L

T el ol i s (4

Xy =CV
_ N _Xf . .

T=2L

Xm

B [H30(+aq)]fV _ [H30{;q)]f

i = cv - C
. [H30(tlQ)]f
=T
Hy0} -
o [ 3 (aq)]f _ 5,3x10~% _ 10—0,46i (8
f I 5x1073
. Tf == 0,11

. Jeliil 1agd o315l 4346 Aad K s (5

[C6H5C00(_aq)]f[H3 o(th)]f

K=0Qf= [CGHSCOOH(aq)]f
= B3 _ 6,28 x 107
47x10
4) O adl)
B Ul (8o sa sl S Jslaall € (sl 585l s (1

C ol Jlaall 5 5 ey a3 28D C(F%

. Cp = 2T — 15.89mol /L
63

. HNOg(aq) + HZO(Z) = NO;(aq) + H30(+aq)

990mL aaa ) 4dui g dale davl o S Jslaall (0 V) = 10mL Leaa 234 (3
.pH = 0,8 &> S Jslas e J paall

& A s aady 1 MELY)

www.d3xatddsh *
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cdealall Jeliall e Sl aiil) 5o 0 das o8 Jelal) gl sl Jsan (I
c ) ) 5

Lo 83l S . (W = CV

CeHsCOOHgq) + Hy0(y = C6H5C00(_aq) + H30(J;q)
t = cV 8Ly 0 0
t CV —x 3Ly X x
tf CV — .Xf 331—),_}:\ Xf Xf
4y CV —x, =0
Xy, = CV =CyV, =15,89 x 10 x 1073 = 0,16mol
xp = [H30(q)] .V = 107 x 1 = 0,16mol
Vc_ajuu\du‘[@\.@_ﬂ\edsﬂ\m:\mﬂ(u
r=-L
_ 016 _
T 016
c 68 paea il Gaes UL g 6 Jeldll o) mit
5) Cn el
el ee <l gAY Gaes Jelas ddalaa (1
. CH3CO0H(aq) + HZO(l) = CH3COO(_aq) + H30(th)
Jualall Jelill ol Jpaa (2
CH3COO0H4q) + H,0¢) = CH3COO(_aq) + HgO(th)
t = cv 3L 0 0
t CV —x 8L 3 X X
tf CV — Xf BJ\-}‘}% Xf Xf

AN el Y jaead € Sl Jsall S il dad (3

_ 10x7x1

) 10pd o 1 o Lo 1e
.p="7% JL.MG\-UC:TPMM\L%’N@M

= 1,16mol/L

PYRPRLIrl q)\)ﬁdq_‘ﬂ.@_‘d\ S il g C AV Jelanll dlalaal 488 gall K o ) g3l ABAL 48 jad) 5 )Ll (4

& A s aady 1 MELY)
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[CH3COO(_aq)]f[H3O(tIq)]f

K =0Qrf= [CHgCOOH(aq)]f

~ (Ims0t0),)

- C_[H3051‘1)]f

I pHALdE &l K = 1,8 X 1073 259C 2ie o)) 5l Al dad g 5ls (5

2
. ([H30(+aq)]f) = KC ~ K[H;04] 5 K =

2
(0] ) +K[H30%g] —KC =0

2
: ([H30(+aq)]f) + K[H30(+aq)]f —KC=0
([17130(+aq)]f)2 +18x 107*[H;08,p)] ~ 18X 107 x 1,16 = 0
. ([1L130(+aq)]f)2 +1,8% 107 [H300q)] 21 %107 = 0
gl sl e Alilee

A= (1,8%1073)2+4x21%x 1073 =84 x 1073

_ -3 -2
. [H30(+aq)]f = e T = 4,49 X 10 2mol /L

pH = — log[H3 O(J;q)]f

pH = —log 4,49 x 1072

pH = 1,34
6) cuail)

sl Jle ¢ bl ol (res @l glu e Jslas 8 @l s by da (1
NHj(g) + H;00) = NHj(aq) + OH(aq)
CHT O Sl Al ulad gl e Jslase 8 @l s el

GOl aie o 38 5 5 C; = 0,10mol /L S s 58 i el s Ll Y slaa 21 25°C 4 (2
11,2 » Jsladl 13 pH . Cgy = 9,9 X 10~2mol/L
sl b 5 A ) 530 815l Jegn Hy Oy esisonell s 355 0 o o

& PR g pnly 1 i) www.d3xateEsh &
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[H30(aq)|, =107 = 107112 = 6,3 x 10~ "*mol/L

OH- \|= =7 — 107 _ 58 % 10 3mol/L Ll
[ (aQ)] - [H30(-|£1q)] - 10-112 - 4, X mo / L g

3815 alal Jage H O 0 el 5058 38 55 Ml [H30(+aq)]f & [OHGy] ol B o

Jslaall 8 5 a1 o) gl
005l die gl e i) AU Cual (3
.0 = kOH_[OH_]f + XNHI[NHI]
[OH™]; = [NH/]
0= (hon-+ XNHI)[OH_]f
[OH(_aq)] = 1,58 mol/m3
c=020x%x10"2+7,4x1073) x 1,58
.0 =433x1072S/m

Ck=1.107%m dlal i S 1)) Jlaal) 4380 (4
G = ok

.G =433x10"2x10"2 = 4,33 x107*S
el 13gd o3 s s (5

K = Q _ [NH:(aq)]f[OH(_aq)]f
i [NH3@ag)]
_ _ (1,58x1073)% —s
K_Qr,f_W_2'52X1O

7))

.R— COOH 4Bpa i sac (ans (10 0,6 shiall clall (00 51 8 das (1

sl 4 Gaeadl VK, Jls e
. RCOOH 44y + H,0(;y = RCOO,,y + H30(,,

. RCOOH(44)/RCO0(, ) & %6 Lyl

_ [RCOO(_aq)]f[Hw(th)]f

- Ko = [RCOOH (4] ;

& A s aady 1 MELY)
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RCOO™ .
. 1ogw 3 pKa Ay pH ] (c,a

[RCOO(_aq)]f[Hw(th)]f
[RCOOH (4] ;

K, =

K, [Re00geq)],

#3000, ~ [RC00Hg)],

[RCOO(aq)]
logr—2— =log———L
Og[ 30&@ ; [RCOOH(aq)]

[rC00(ag)],

+ _
. logK, — log[H30(aq)]f - logm

[RCOO(_aCI)]f

+ —
. —log[H30(aq)]f = —logKa + logm

. K, +1 [RCOO(aq)]
- B Og[RCOOH(aq)]

oall 0 38 i a3 paall 208 5 yued e Jolaay W pilas 5 S, Jslaall e 20mL 336 (2
(e LA 25°€ A )all die Aigma lidd 22l ) Jslaall dila) S 2ie 5 € = 2 x 107%mol/L
- el Gmeall Joall 58 3l 38 5l 8 [RCOOH] Cus el glad) Jiiad
Al el 21 A1 5055 (el Ay ) A ddail) vie AlasSl) al_3Y) S0 55 iloa

PH
///
8 //
6 =
o
E—
;' ' >
27137 2 4 6 8

log

. H;0* <« RCOO" <RCOOH

RCOOH(aq) + H,0() = RCOO(_aq) + H30(J;q)
A Ak xie gl 5 el Ly

H = pK, 55 1 Ircodtanl, _ — 0w
b PKq © 08 [RCOOH(aq)]
.pK, =475
[Rcoo(aq)] “r e
lo g— = —1,37 A ikl aic
[RCOOH(aq)]
[RCOO™]
[RCOOH]

& Pl gomaly 1 i www.d3ExaMEEsh &
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Hy K, +1 [RCOO(aq)]
pPH =PpKq + Og[RCOOH(aq)]

.pH =4,75-1,37 = 3,38

[H;0*]; = 107PH = 107338 = 4,17 x 10 "*mol/L

RCOO[,
[ ( Q)]f =137

08 [RCOOH (4] P
[re0dtegl, _ 107137 = 4,26 x 102
[RCOOH(aq)]f ’

[RCOO(aq)] 4,17x107%

[RCOOH(‘W)] 4,26X10~2  4,26x10~2

=9,7 X 107 3mol /L
[H;0%] = [RCO0(q)] = 417 x 10~*mol/L

. [RCOOH(aq)]f =9,7 x 10"3mol /L

.V =10mL s Sl vie Gl o sall aaa O (3
el Jlaall Joall 58 5 il (1

RCOOHqq) + H;0¢y = RCOO ) + H30(

t=20 cv 334 0 0

t CV —x 33l X X

tr CV — xf 33l Xf Xf
[RCOOH(aq)] i Xf =Cq — f,f [H3 O(aq)]

= [RCOOH(aq)]f + [H30(th)]f

. Cp=97%x1073+417 x107* = 1,01 X 10~?mol/L

& sanl) (meall dleadll dapall (@
Al S0 g Aliadall Cainl dlpa (i) o

= C,V 4u;5(, =§
n=101x10"%2x1=1,01 x 10"%mol

. CyHypyi1COOH anall dalall dapall

& b (g pandy 1 ) www.d%‘éﬁ‘a?‘ﬁé.éor‘n &
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.M =14n + 46

m 0,6
n=—=
M 14n+46

0,6 =1,01 X 1072 x (14n + 46)
.n=1 45 60 =14n + 46
CJA) Gaes 8 CHCOOH o paesd iaadl dapall
8)cp il
cdelall axsil Y gan il ¢ elall 8 JAN (aes J3Ua) Aalas (1

. CH3COO0H (qq) + H,0(y = CH3C00,,y + H30(,,

CH3COOH(aq) + HZO(l) = CHgCOO(_aq) + H3O(th)
t=0 .V, 33 0 0
t C,V, —x 33l X X
tf CaVa — .Xf 331—),_}:\ Xf Xf

. [CH3€007]; < [CH3;CO0H] s 338 55 Cp (S5l 3S80 o 383 (2

. [CH3€007]; = [H30(,)] = ’;_f el Jgaa e

[CH;COOH]; = % =C,— ’;—f

.[CH3CO0H]; = C, — [CH3C007];
. Cq = [CH3COOH]; + [CH3C00™];

Al Gaes Joladd O (Jsall 385l dad 2o Ll e alaie Yl (3
.[CH;€007]; = [H30(,,)| = 107" = 107338 = 4,17 x 10~ *mol /L

[CH3COOH]¢
" [cH3;c00™]f

= 23,22 ol (e
. [CH3COO0H]; = 23,22[CH3C00" ¢

. Cq = 23,22[CH3C007 ] 4+ [CH3C007]; = 24,22[CH3C00" ¢
.Cyp =24,22%x4,17 x10™* = 0,01mol/L

K, il Aad il 5 « (CH3COOH /CH3C00™) 48l PR, J) Al (4

& PR g pnly 1 i) www.d3xaR&Esh &
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[CH3€007f
[CH3COOH] ¢

.pH =pK, +log

[CH3C007]f

pK, =pH —log [CH3COOH] ¢

pK, = 3,38 — 1og23‘% = 4,75

K, =107PKa = 107475 = 1,77 x 1075
CH;COOH + OH™ = CH3;C00™ + H,0 » 3dxal Jelii Aalas (5
(Ol e alaieWL) il ¢ a3V anal) dad piniad

[CH3C007]f

.pH =pK, +log —[CH3COOH]f

.pH =pK, j(%)ﬁggd\ggﬁﬂ\d}u\wqw\*g\wsﬂ S ol AL die

[CH3c007 ]

. [CH3€007 ] ;
= (A {1 _ = |
- Temscoom]; 1 Juy log 0

[CHsCOOH]y
Vp=20mL s E=10mL Ol o

cdal Gaes Jslad V0 aaall dad sl (@
LCV, =CpVy Sl e

_ CpVg _ 0,01x20

= 20mL
Ca 0,01

.V
9) (s aill
Adill) i o) phaddl eWll 0 100 mL & HCOOH gl (aes (om = 0,046g  \aya8 ALS s
. 259C is,0 xic 0= 0,0492 S/m dwsdl) el Jslaall duc gl
cdelil) axi Jeaa o Lil & celad) 3 (meall Blad) dales (1
. HCOOH(aq) + HZO(Z) = HCOO(_aq) + H30(-|;1q)

HCOOHq) + H,0qy = HCOO(, + H30(

t=20 C,V 3Ly 3 0 0
t C,V—x 33 X X
tf CaV — .Xf 33\-}} Xf Xf

. Cg Jslaall sl S5 il

& PR g pnly 1 i) www.d3xaMdEsh &
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n m
Ca=y=w
.M =46g/mol

= 22 _ 0,01mol/L

@ 46x0,1

S e 0T, (el ) A cana) S Jsladll pH conal (2
. pH = —log[H;07]
.o=A1 H30+[H30+]f + A HCOO_[HCOO_]f

o

+ — - —
[H30%]; = [HCOO ) =

L 0,0492 _ 3
[H307 ] = GsrsaeRI0T = 1,21mol/m

[H;0*]; = 1,21 x 10~3mol/L

.pH = —log1,21 x 1073

.pH =291
_xXp [H3O(th)]fv _ [HSO(th)]f
U, T T v o

-3
Tf — 1,21X%10 — 0’121
0,01

e e
g

_;gmum@“ﬁm\umm}euﬁﬁd;uﬂ\gmgjff<10301@4“4

HCOOH /HCOO™ il pK, iad gitind § Jia 13 K lsil) culi ol (3
2
_ [HCOO(_aq)]f[H3O(th)]f . ([H30(+aq)]f)

[HCOOH(aq)]f B [Hcooy(aq)]f

[HCOOH(aq)]f = CaVV_xf = ta ™ fo =Ca— [H30(th)]f

. 2
K= _<[H3O(“‘”]f)
Ca= [H3 O(tlQ)]f

1,21x103)2 _
= ) _ 166 x107*
0,01—1,21x1073

.HCOOH/HCOO~ %3l K, iua geall culs K Jiay

& PR g pnly 1 i) www.d3xardEsh &
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. pK, = —log1,66 x 10~* = 3,78

555 (Nat + OH™) assall 0S50 Jolaey Giladl Jolaall e Vg = 20 ML oy ans i i
. Cp Asa
Cspbad) Jeld dlalaa (1
. HCOOH(qq) + OH,y = HCOO 4y + Hy 0y

sl gl Plaialy (2

. Cp dadd i) 5 ¢ 53S0 DU ( NQOH) laseall Jslas aaa (1
[HCOO™ ¢

. pH =pK, + log [HC00H],

.pH =pK, j(%)ﬁagd\ggﬁﬂ\d}u\wqw\ﬁg\wsg S ol Al die

[HCOO™1f i
g [HCOOH]f O

Vpp = 10mL  4ias “2E = 5mL cldl o

Gy =R s CoVp = Gl S e
€y = 22222 = 0,02mol /L

L3S v Jglaa pH e (@
.pH =pK, +log {:ggg:};
: log% =4 oLl (e sl e
% = 4 o) e LUE Py = 10mL o

.pH; =3,78+ 4 =7,78
lgall Jslaa (e V = 10 ML 2)3 ann S die Jglaall 8 s2a)giall 4Ll al8Y) 5€05 Glua (3

. A xie

HCOOH(4q) + OH(yqy = HCOO 44y + Hy 0
t = C.V CpyVp 0 83 3
S8l e CaVo —xr | CpVpp — X Xf 3L

& Pl gomaly 1 i www.d3xafAdEsh &
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. [H30%]; = 107" = 107778 = 1,66 x 10~®mol/L

7 _ 107 1071 -7
[OH™]f = a0, 10778 = 6,02 X 10~"mol/L
- [Na+]f = Vclf:,bE = 0'02:;10 = 6,66 X 107 3mol/L
0 bE
. [HCOOH]; — CaVomxyr
Vot+VpE
Xp = CyVyp — [OH 1, (Vg + Vyp) 4ies [OH], = L2E~Y
- Xf bVbE 5 Wo bE f VotVie
A CaVo—(CpVpe—[0Hf (Vo+VpE) B
[HCOOH] CVO xf: o(bbE o bE)=[0H ]f

Vot+VpE Vot+VbE

. [HCOOH]; = 6,02 x 10 "mol /L

¢Oel e Babaall o3¢l Conliall COBISI (s AN A5 sLal) oSN e (4

LSS 3gd Gl sl e A (et pHp OY Jgiusl) el 58 il o

(10) cmail)

ol ol ¥ o iy ¢ ol i ol e SOl Alstes (1
NHs gy + Hy0q) = NH{ 0y + OH ™ (4q)

NH34y + H,0() = NHI(aq) + OH™ (49
t=20 CpyVy 33l 0 0
t CpVp — X 5l X X
tr CpVp — Xf 3l 3 Xf Xf

[NH{ 15 ¢« [NH3]p 0258 A5 € (A sal) S8 o 48301 sl (2
[NH{ ], =% Al J san (e
(NHa]p ==L = ¢, -
“s [NH3]; = Cb — [NH{ ];
Cy = [NH3]¢ + [NHZ]f
DL e Jsladd € sall 58 il A aaas (3
[H;0%]; = 107" = 1071%*%mol /L

[0H™], = 2 ==3,89 x 10~*mol/L

10 10,59
[NH3] [NH3] . .
3 = 1,392 o\l
i) VAT ,392 Ol (e

. [NH3]
[NH3]; = 24,66[NH4+]f e g [N—H;] = 24,66

& AR o pendy 1 LY

www.d3bsatdddsin ‘ﬂ*
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C, = [NH3]s + [NHZ]f
C, = 24,66 [NHI]f + [NHZ]f
c, = 25,66 [NHZ]f =25,66%3,89x 107"

¢, = 10 “mol/L

T, = Canca el joladll gle Oigﬁ(4
Cp
. £ TR, 3,89x10 % _
LJ&MUAAL»\JJW\)\LMA}Tf=+12=389X1O2<1

(NH} /NH;) 38wl K, J)V4ad (5

pH = pK, + log [[N:i]]

pK, = 10,59 — 1,392 = 9,2

K, =107PKa = 10792 = 6,3 x 10710
ot 5 nlaall Jelis Ailas (B

H30(,q) + NH3(qq) = NH{ (g T H200)

[NH;] . TP TR i
log[NH3]_0 OsSs @lSl Cant ddagi 2ie -

Vg = ZOmL;é-lSﬂ\eamj‘;_E =10mL okl (m
CoVg = CpVp . )l Jslad V) aallded

Vb = 20mL
S e ALesll o) AN Calide 380 5 -2

OH™ ¢« Cl~ « NHy « NHf « H;0% ; 4iasSl) o) iy

NH;]
Hy]

pHg = 9,2 — 3,45 = 5,75

pHr = pK, + log S e

[H;0%]; = 107>7° = 1,778 X 10~®mol/L

10—14
[H30%]f¢

[OHT]; = = 5,62 X 10~ °mol/L

[cI'] = 22 = 5 x 10 3mol/L

Vy+Vp
[NH] = [Cl"] =5 % 103 mol/L

[NHs] = [H;0*] = 1,778 X 10~ ®mol/L
L b oaleal) Jeladl o9 il cld -a

NH}
__ vl — = L1092 = 1,58 x 10°
[NH3]px[H30%], K,

;‘* b (g pandy 1 ) www.d%‘éﬁ‘a?‘ﬁé.éor‘n %
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i gad al) Jglaal) Al ja |

slall 5 @l ¥ G dhany A ALasSl) Jsaill rdaiall el Je i) dalaa (1
NHj(aq) + Hy 0y = NHy(aq) + OH(gg)

¢ i e, Jelal) 13g) 7 el o) 4 s8a (2
NHj(qq) + H;00) = NHy(aq) + OHgg)

t=20 CgV 33l ) 0 0
t CgV —x 3L X X
tr CgV — Xf 3L 3 Xf Xf

X = CgV 4y . CgV — xppy :OL_.QL“:SI.;}NH“aq)}AM\JsuSA\

— - — _ .Xf v .
xp = [OHq| V s [OHpgq)] = 77 e I 0o
T=2L wal

Xm

_ [OH(_aq)]fV _ [OH(_aq)]f
Tf a CgV o Cp

T, = —=
" f T cg1o-pH

L =— T 975% 1072
f 7 2x10-2x10-10.74 7

L Chmn bl NHj gy 4305 o5 s Jeladll il T <1 ol Baadu

Al Cua | T, 5Cp AV el de ganall ()58 vie Q. ¢ Jeldil) S ke e e (3
0., = [Vidan ] 0G|,
"I [NHagl,
2
_ ([OH(_aq)]f) _ TiCh
Qrr = CB—[OH(_aq) ;  Cp-TfCp
T4C
__ B
) QT,f - 1—‘L'f
., (2,75%x107%)?x2x1072 —5
Qrf=K= T275x10-2 =1,55x%x10
(NHJ /NH;) &8l pK, 4ad e (385 (4
K = [NH:(aq)]f[OH(_aq)]f
[NH3(ag)
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[NHsaq] | H30%a) | ;

[NH:(G‘I) f

K= =
[NH3(aq)]f[H30(thI)]f Ka

.pK, = —logK, = — log% = logK —logK,

pK, =1log1,55 x 1075 —log10~1* = 9,2
T sl ol (aan Jolaa A gy i gal) Jolaa 8 plaa i
A el a2g] Anaiall Al Alslaall (1
N\ \ NH3(aq) + H30%,0) = NH} o) + H2 0

563F——f--q4=-=

\Q V, paxall a¥ay Ll p s JSAI 8 Jieal) Gsiall Jia (2
iladl cladl S (el (S)) Jstaall
2 S sl pHE s Ve o) o i (i
t o) sl Cpladll 4 L
0 5 15 V,(mL) (Vug,pHg) = (15mL,5,63)

 Cp sl (@

CaVag = CBVB
- -2
C.B — CaVage — 2X1074%15 — 1,5 X 10_2m0l/L
Vg 20
. S pH s e A5 bl sda Slaty A0l AW (~
pHe O Jsid oy slSI yanl 58 5 plaall oda Slady aiSll CadiSl
L il 3] sl il Jlae 8 o
[NHf] = 15[NH;] a8all Gaasi S aiilia) oy ) elal) ) IS (aen Jslae Ga Vg paall a3 (0
. Slelail) Lagal) s

[NH3]r

pH = pKa + lOgm

.pH =92 +log— = 8,02
V1 = 14mL WME pH = 8,02 ol e
12)C el

AL s (H3 00y + Cliggy)eial 5558 Gnen Jslae (i Sl ilansll Jsaill o 1y shadl Aadid
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. cu\‘))iiumdjhacaeﬁmy\ Jelat dalza (1
Al = Al + 3e”

2H30(+aq) +2e” = Hy(q) + 2H,0(
2Al5) + 6H30(, ) = 2Al§a+q) + 3H,(g) + 6H,0(

Al Jelitd) e Qi xp o eadae W) a5 Jelail) pasl Y sas =l (2

24l5) + 6H300,, = 2AIE5y + 3Hyg) + 6H,0(,
== = m 0 0 3 4 3
t O n1 [y C()VO sz
t n, — 2x CoVy — 6x 2x 3x 585
tr ng —2xy, | CoVo — 6x | 2%, 3xXm 5 )85

n,=CyV,=0,60,2=0,12mol : il
D alae Yl a2l dad (e
.n(H,) = 3x 23 380 Jgan (e
PV, . "
s 3x = —"2 45 PVy, =ny RT ol Sl o508 e
. Vy(H,) = 984mL

PVy,
3RT

_1,013x10°%x984x107°

m = 1,29 X 10™%mol
3x8,31x310

n,(H,0")=n,—6x, =0,12-6-1,29-107 =4,26-107mol a3l Js3a e Ll 2l Jeliiall a3
Al psmal¥l sa aaall Jeliiall (s sn, (H30*);t0} Al Jelall o Lay
cJelill dpanall de jull i e (3
Ceaallsan g b Jeliil) de ju yad laie & Jeldll dpeaall de )
ol aa VB gy = o X 2 S, Jelil Byl Aol 8 e BSS oSy il 01 (4
T
_ PVh,

. 1 dx

X = balyp, ;==X —
3RT 2 Yvol = 7 p

dx P aVy,

“dt  3RT dt
P dVHz

V) = ——
vol = 3yrr 7 dt

Se ofie pull GBEA # 58 t, = 30min Adaalll & A5 ¢ = 0 daalll A Jeldll de ju anal (5

L goeall 5 gl

P dvy 1,013x105 [984x10°

v(0) = % () = (%)
(0) 3RT dt Ji—g  3%8,31%x310 5

. v(0) = 2,58 x 10~ 3mol/min

el @ g p(30) =0 o ot, = 30min ddaslll xie
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Gl oy e el (G Alladl) ilasliaill sne (il ) (5 senall (5 sinall e Gie ull AT aa
, clelaall iy 5 )

etV de 358 A ol (6
Ny = 2%, = 2,58 X 107%mol ««sn; —2x,, =0
.My =n M =2,58x1072 x 27 = 0,697g “wsn, = %

1g —100%

= |P% =69,7% - LAl
0,6%,3%}

liall sLall (0 BOML A1 Uiaal 5 sy b slinam g5 g8 g Sall e V; = 20mL Lass L3S Jelail Bl B

(8 Jstae o ellyy Uliasid

D Alexiuall Cliala 3l S aa B bl dglaad o 2l J S 53550 S (1
Jals Jslaal) mhass Janiad 25C ) =0,42mo0l /L 54l 0 38 53 523 saall 2au€ 5 50 glaay Al Slas -
. il dic dalall
(ourbling LMlaa (38 a¥) 138 aai 5100mL 4iss s (S G3(S7) Jsladll 5e100mL o8 Laaa puai -
ool Jahy o jluss iy e pi ) Sles Jasai b
3ok 5 ki yal) 3 sall(§7) Jolaall e dalaid) 2 sa sall o 50 geall 3085 jam Jslae Aila) b Tas
s Sl g o8 Adlal IS 2 pA ) Aed Jai g endalinall Jadlaal) Juads as

P ladie o dall danl aaat g SASHN Aol (at (2
E (Ve =10mL,pH , =7) 13353 35 siall Slalaall 48 5k Jlaainly
pH, =7 1 OY dxiea 54 el Al

1(8') sl G(H,0T) pis el 3,158l (Jsall 58 5l s (3

[H,07]V,=C,V,, =>[H,0"]= CB"/:/BE _0 ‘1‘(2)(')10 =0,042mol / L
el Al e 5V 4 el (A Jeliidl mall G3(H,0) 3l dS s (4

0,042-100 _ . R et e N
[HBO*]:Tzo,Zlmol/L. V,=20mL el G(H,0") psisoued) )58l (Jsall 2S5 g Vsl s

n, (H0")=| H,0" |-V, =0,21-0,2=0,042mol = n, (H,0" ) = 0,042mol
D psialY) de Bl A s (5
n, (H,0")=C, -V, =6x,, =0,042mol = x,,, =0,013mol
n, (AL) =n (AL) -2x,.. =0=n (AL) =2x_,. =0,026mol = m, (AL) =0,702¢g
Dl
1g —100%
0,702g — P%
obal) eladl agan b (5 gluia Grtall 1 (oY) A a8 D guusal) dagdll e A jlid)

(13)caill
tJ8Y) O el

}:P%=70,2%
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1JY) 7 gl

Al Pl el ) Sul) e G Jelal) it (1
C6H806(aq) = C6H606(aq) + 2H+ + 26’_

Iz(aq) + 2e” = 21(_aq)
CeHgOg(aq) + I2(aq) = CeHeO6(aq) T 2I(aq) T+ 2H*

el 13 il J s (2

C6H806(aq) + Iz(aq) = C6H606(aCI) +21(_aq) +2H*

- C1V1 62V2 0 0 3‘)5}_1
t C]_Vl — X C2V2 — X X 2x E‘)S}.t
tf C1V1 — Xf CZVZ - Xf Xf 2.7Cf 3)-5‘}-]

. psd prall G 5S oy 3 gall AU jles Jela Aales (3
252 03(aq) S406(aq) + 2e”

Iz(aq) + Ze_ = 21(_0,([)
I(aq) + 25203(aq) = 2lag) + S40(aq)

) SV (mes ge Jeliid) e 3 gl 3 50l S (4
e 5 shas el (5 S ie

ng(S,037,
_ nf(IZ) — ( 23( Q))
C3V,
nf(lz) =22
-2 -3
ne(ly) = 22x10 ;ZOXIO = 2,5 X 10~*mol

) SV Gaeal(c, ) SIS (5
.np(ly) = GV, —xp = 2,5 X 107 *mol L

X =3,5x 10" 2x20x 1073 —2,5%x107* = 4,5 X 10" *mol

Xy = 4,5 X 10~*mol
. C1V1 —Xm = 0 ggtm-’} C6H806(aq) E%) KR dcw\

_ Xm _ 45x107*
Cl - —

v W =45 X 10_2mol/L
1
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Cn=C XxM=45%x10"2x176 = 7,92 g/L

.Cn=792g/L
:s:'lfd\ z.s8l

3 el Jelis Alsbaa s8I (1
C6H806(aq) + OH(_aq) — C6H706_(aq) + H20(l)

&L&jqﬂﬁajaiafﬁc uﬂ“i—-uzméiﬁughgjbg (2

Lol — (maa <l

e - S s g el 05K (el — (mes 53K

8,2-——--——-————*’{

- O sl pladll 48 )l Ao 5

(Vg, pHg) = (9mL, 8,2)

A o
EiEiES, (CeH O/ Cot 06 )3 pK, cne
42 == ';?;/ i :
L | : . pKy = 4,2 O e
I
2 : . : . .
| i O Sy S Gameal(C,, ) S 3S ) Cal (3
’ ' > il i
0 2 45 9 V,(mL) . Kl e
. CBVE = CAVA
-2
G, =Y = 20O 595 x 1072mol /L
Va 20
adll ) sl
C]_XVO:CAXZVO
.C, =2C, = 4,5 x 10~2mol/L
Cn=C, XM=45x10"2x176 = 7,92 g/L
el Gl e Shaa (sl
Celall (8 Ciumia el ) S (e O iy sy G (4
—-pH
.pHp = 2,95 0l e &ua 7= 10: -
1
—-2,95
T=——— =255x1072
4,5%X10
ol (8 Cima oy ) KUY s (T < 1 gl
14) 5 )
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Jal

cdelill 8 A0 (Games /ulal) iUl U 3 plaal) ol Gaalal) Jelil) Aalas (1
CH3;COOH(qq) + OH(ygy = CH3C00(,,, + H,0(
P lea (Umes /al) ol
. (H;0()/0H(gqy) 5 (CH3COOH(44)/CH35C00¢, )

&Q@MY\M\&W%UM\M\&}MZ-JSJJ\UAU:\JQJ\@\ (2
Apaaall ddall e ey 2- JSA e (1) Gl

by Al e e 2- JSAl e (2) Sl
s ol e talaie ) (3
CCy Ssal) Sl o5 bl dads idlas) aaad (]
. (Vpg ,pHg) = (20mL, 8,2)
. (CH3COOH/CH;C00™) AWl K, 4a saall il it (o
. pKy = 4,8 44s 22 = 10mL e 1- S e
K, =10"P%a =10"*8 = 1,58 x 107°

L8l alul e Gaeall 4 by 3 pH J) e (2
.pH < 4,8

A gall eV = 6mlL 8l) m@uy\&ﬂ@ﬂ\ Al 1S g daaal) Aaall 4y gial) 4l (q
C 05 V= 6mlL dila) xie
. %(CH;COOH) = 70%
. %(CH,C007) = 30%

S s 8 o S Chmt A6 3 CHyCOOH 2580 38 53 ol (o
S G Ak 3

pH =48 058 5. [CH;CO0H] = [CH;C007]

CH3COOH 4q) + OH{ygy = CH5C00 ) + Hy0
AZ C 5Vs 0 5 30
CaVy — x CgVp — x x 834 50
CaVy — xf CpVp — x¢ Xf 834 3

_ _ CBVB—xf v .
[0HG ] = o Al J g (e

-1

4
[0z = 1= = 6,3 X 107 mot/L

)

CpVp—Xxfr -10
20— 6,3 % 10

1072 x 10 x 1073 —x; = 1,89 x 107
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Xp 10" *mol

= 3,33 x 10 3mof/L

B 4 x __ 107*
. [CH3;COOH] = [CH3C007] = V,+Vy  30x1073
. [CH3CO0H] = [on{,]

[H308,p] = 107PHE = 10782 = 6,3 X 10" °mo?/L

10—14
10~ 82

= 1,58 X 10~%mo?f/L
(15)¢m mal)

a5 835U 5 Cynel Jiiall G Je i) Aslaa (1
. CH3NH, 4y + NH, CH3NH3T(aq) + NHz(qq)

. [CH;COOH] = 1,58 X 107°mol/L 45 [oH(,]| =

(aq) —
ostisal Jiall 58 55 o g 5a¥) ) 3 S 55 A8l ¢ adll) Jpan Jlaninly 2a 5l (2

. CH3NHy(aq) + NHj(aq) = CHsNH3(qq) + NHs(ag)
t=0 ny n, 0 0
t ng—Xx n, —Xx X x
ty ny — Xg Ny — X¢ Xf Xf

[CHsNHs(aq) s [NHitaq)| = nzv__x

[NH (aq)] = [NH (aq)] [CH3NH3+(aq)]

[NH (aq)] = [NH4(aq)] [CH3NH3(aq)]

astisal Qe 3l sd 35 AV ¢ sl die Jlaall dae i) 400D 5 ke (3

0= KNH*' [NH4(aq)] + 7\'NH3NH+[CH3NH3(aq)] + A [Cl_]f
1 _ m _ 150x107% _ >
[Cl7]f = i 1,50 X 10™*mol /L

[Cl7]; = 15 mol/m?
o =734X 10-3[NH4+(aq)]f + 5,87 X 10~ [CH3NH3(aq)] +7,63 %1073 x 15
NHS 0] = [NH4(aq)] |CH3NHS )| = 15 — [CH3NHS )
0 =734x1073(15 — [CH;NHJ,»]) + 5,87 X 10~ 3[CH3NH3(aq)] +7,63 %1073 x 15
(0= 224,55 X 107% — 1,47 X 107%[CH N H |

el 1 8 daalal) Al o) 98 380 55 aa il (4
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0 = 224,55 X 107° = 1,47 X 107%[CH NH |

(CHsNHS, _ 224,55x1073—¢ __ 224,55x107°-210,5x1073
3 1,47x10~° 1,47x107°

3(aq)l ¢
[CHNH 0] . = 9,55mol/m?
[CHsNH3 ()] . = 9,55 X 103 mol/L
INH{ 0y = 15 = [CH3NHS oy ] = 15 — 9,55 = 5,45mol/m?
[NH{ 0qy] = 545 x 1073mol/L
. X
- xp = V[CH3NHg(o] 45 [CH;NH3 (0] =7
xf = 9,55 x 10™*mol
S —
[NHsag)] . =3 = 9,55 X 10*mol/L

ni—xy _ 1073-9,55x107*
v 10-1

[CH3NH2(‘1Q)]f =
CH3NH2 a = 4‘,5 X 10_4m0l/L
[ @],

O A el (5

[CH3NH;(aq)]f[NH3(aQ)]f (9,55%1073)?2

B [CH3NH2(aq)]f[NH;‘(aq)]f  4,5%107*x5,45x103

.K =371

(16) s il
halad) Jelail) adatasg (1

. CH3C00 44 + NHI(aq) = CH3CO0H 44y + NH3(qq)
cdeldll I3 K o)l sl iz jle (2

_ [CH3CO0H (ag)] [NH3ag)]

- [CH3 COO(_aq)]f[NHI(aq)]f

Jelail) 1aa 84S liall (e / sl il (3
. (NH{ 44)/NH3(aq)) 5 (CH3COOH 4q)/CH3C00,,)

OV sl xie S0l AV Al IS K, 5 Ky A sealdl culis jle Lael (4
B [NHB(aq)]f[H3O(J:1q)]f

al — +
NHy(aq)
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_ [CH3COO(_aq)]f[H3O(th)]f

@27 [CH;CO0H(@g),
. 250C e Wiad cual g Ky 5 Ky Y2 K <l s e (5
[CH3COOH(aq)]f[NH3(aq)]f[H3O(tzq)]f

B [CH3 COO(_QCI)]f[NHI(WI)]f[H3 O&Q)]f

K = Kax

| Kaz

10~PXa1 K, —pK —4,4 -5
= ok = 10PRa27P%a1 = 10~** = 3,98 x 10

e al Al Jsaill Ja isiul (6
L asaae delill) i K < 104 oo
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e s ail (g lla play) 4 53l Ak sl A il 5 ) 5

1) il
Ay s ¢ Tl s g pla M 2 05 (0,1]) oo S
. @\ﬂb U‘“)M 3 )-"‘JL’ JL’—.;Y\ Jﬁ dua ¢ r = (3t — 2)2\+ (5t2 + 4)j

_t = 3s Adaalll aie Ll o \(.mu \hﬂ\&uzmqjim
g bl dagd an sl (2

2) el

t 2 (0y) 5 (0x) Grossall e adlilaal) Luilaie 5 aalaie alee ye i ol jate Jimy
.y = 3cos2nt s x = 3sin2mt

U1 P P PR N PR PP VAP A ITEN

£ ol g de jull it caual (1
ASjal) dagls Laviitss ¢« Lily Lelie i = £(x0) Jbasall ddlas aa 50 (2

3) s il

Ct e VY de ) hadad any e (53 e 3l & 2

v(m/s)
/

Al e JS (A4S jall dapha g dal e 22a (1
s ye S gl dad caual (2
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4) 0 a3
Sl il @Y Ll Gy @ = 400 gl Jile (5 sinsa (58 ¢ il (5 m = 50g LS &y S 315

Vg =16 m/s de ju B dkaill ) Juaiy 401000 Aoy (50 A Adadill (e 4 KU Bllass

.g =10m/s? b

CAB el e iy QI EAS a Al a s JsY e el
A Sl e dgudaall (g g8l Jie (1
AB Hladl a4 (2
(0,x,y) arxall & BC ¢ 32l e 3y Sl L i Al y0 0 S 6 el i

Ch=5,0m oY pdand Gl B (5 gisall gl ) e | e 3all 13 8 o) sell il Jags

LY () Dsall Uil i (2
L 0C Al aa gl | € Akl die (o )Yl e 4 S L (3

_?C&ﬂ\@\&gﬂ\dﬂjzug«u (4

A & Jeai Laie 4 80 Aoy caal (5
y . C gl
« B
h vB
L 0 1 x
C
5) s il

AIX ey 5 VL Lend b jdua LSS iing s paedll o 2ad) (& ail ) oSS 58 (M) Mars sl
o5 b Aanta oo ga sl D aal) 2l ) da eaV) S SIL
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18 el aal e ¥ ae VLAV 5 jeaY ddasa puza o ) 5ald oLl e
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P oesisd el e M gmsal) oSS Lghikay il 5l JSa) e Jie (2
i el 138 Aae S 50 48 a o g (il (SEN (8 GBulay (3

M & ds p el Ol 50 Ae pu s e il (4

\ ) My ¢ G oer ) ANy ol Ja Ty el 38 a 5508 ke 2a (5
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2
(T, el il 5 2= 921 x 1071352, 3

r

LAJ\JA‘_AM\ JJJTSMIAJ?@)JM\JBJMUJS:J (S) u‘)!LA\J\R.L:Mé.an_\Mwi (7
PRYEIEN

Ll o ssind ) ) shun A8 5l o) g pumal & sall Gl 853 g sall Baaniall 48 sall 3yl e 4 yre duad i
iz = 1,3X10%ans b e chal Lapk e ldl 10K 4 sl s
C 0Ar s W Al Jeam
Axiial) 31l Caye (1
S daai laase 40K o sanl o) 31 630 Caalall (g5 63l) Sl Alae iiST (2
sl gll e lad¥) Tl ol ] dad s (3
5 psmlisd) G sl Ny = 4,49 X 102 o (g 5ini Ll a5 ¢ Adaal ie )saiall oda e die Jdai (4
Sl oda jsdua jee tAad o s VI Gadl s Ny = 1,29 X 1017
7 =938 X 103km il 5yl (Al ¢« my, = 6,44 X 1023kg guell A ey

. Ty = 24h37min22s 38 a j0¢ G =6,67 X 1071IN.m2 kg 2 &< Qilaall el
6) ¢ et

Okt g e m = 100 g 43S (§) v adde Alivy Lol Ll b gine JS3I (3 Ll dilasl) dleal) Jia
iy my =300 g AU (S)) amn Jo¥) Al HAY) Gahally Josty, AN ilega (450K (s 0me Sl Ol
m, = 400 g 4 (S,) awss AV Ll iy m’ = 200 g 4l€ (§') minse ava 4ile

L oaa g1 (§)) puall 5 e rani minall sl e 720m 2 e e ie Ails g i

(S) Al de s (50 AS all 5 e dleall o

Ala1y (87) vl plalacal i dlead) &l 35l aa gl (1
(5" EEWEN Py de Hadll

eiie inall mmall Ao o Loy okl 138 (pa ) caneal (2

(51) skl e JA Galadll (g 5568 caal (3

¢l i) Aalally minal) aval alalacal 3y Aleal) S ja dasda L (4
Lo b Caneall

¢ A sl 13 I8 Aleall Lgaai 31 Ailadl) 8 L (5

foshll 1 ey 2 L (6

Sl Basall Jia s 0 (e LS oa Al die g AT 48 i A1) el 8 L (7

g =10m.s72 ity

7))

i, 058 a7 = 0,9 m ok Chal g il s e 3L O m = 0,2 kg S (S) wla aual (Say
Cum vp = 3m/s Ao s € ALY LY (ead A8 Ao (s AS s 4 ARED e bl e (S) aeal
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A g &8 g A Slaal) e (8) ASoa O G € 5 A O sall (g 48Ul alias) Tase Gukaty (1
Y & .UB=\/mZQiQ.+J(2
s ke aash el ([ o S Gl (3

s iyl (e Aaadll R 558l 504

Ve m Yy B Abill b avall e sl

,_,, /{ ...... -F Leiad canl & g

AR (S) meal by € Adaiill (e WU (4
Ak L« £ = 0 adiad die sl sl
jaf b B e skl 8 paall e AL e

!

AS gl e Aalan gttt ) 48 jall dgia 3l ¥ alaall 2 gl oy gl Sl G el Gaaday (i
F 350 (hlaa) aas (@

. g =10m/s? it

8) ol

Wk hasie @lajidll sead (Jos daulsy F = 400N Lol abisd 0l o @lajie ol Sl @iy
e pleall fase 0 3kl ows Y gl Bl o = 259 A3,
c Vg =2m/s dcpu t = 0 ddaalll e 0 ddadil) (e Glajiall
g =10N/kg «m = 70Kg : «ld 5 3layiall 4
G-I o 5 akieY) Juall bd ae B = 220 Al 055 dall o Lale
 f = 10N lgads dSall olas) (Se [ 548l LIS,

- lefie 5 canilsl 5 Blayiall e dsdaall sl g4l aya) (1
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(i) ailla) aas (e )5l Eapan die Tadal) (a i aa gl 3 Jeliil) Holaiden 2an @
(1) el
223 sl 1-gls e =2 00 0,2 Mol 5 <lisilisul) (mea (50 0,2 Mol G i) dalel 5o jind) Jeli A
19,3 g il iy A
- (V) g sandl S el au g Jeliil) 1ag) AiLanl alaall ciiSi (]
Jsasll Caiia aaa A Jeldll 293 e i) (2
cdeldll ) 3l K o) sill s ol (3
Jeléill 253 je e ad o ol Ja | e léil) a pudl allaniaal (S (o3l) a5l 58 e (4
S L Jelall 05 of Say Ja el 250 5e (e a3 Al el g2l 58 L (5
celdl e 0,2 mol Al allla 8 8 5 Sulud) 7 hell Cinad (6
(Al adlla) das e )5l Esan vie Jaglal) S i aa gl o8 Jelill shiden 2an o

1) a8
Jelall Astea (1
CH; — CH, — CH, — CH, — OH + CH; — COOH 2 CH; — COO — CH, — CH, — CH, — CH3 + H,0

94 Haa ey S lanl) \..Jhe.m\l.a (2
_ggJ\);\ﬁjggiagchm:SJimiﬁ\dQ@

2l g e latal) Bale eSS e Blaall ga alx )Y pdndll Hea g0 Jeldll ay i ga cpadl) g

A Jsan Sl s A0l AR 8 J skl g (maad) (e JS B0l 408 (3
m 33

. ni(aade) = W = 5 = 0,55 mol
m
. n;(alcool) = i 0,5 mol

C,H,OH + CH;COOH = CHyCOOC,Hy, + H,0
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t=20 0,5 0,55 0 0

t 05—x 0,55 —x X X

CJe il 30 ya pitiul O sSiall yiuY) sale dpaS 2a sl 1Y) (e 40,6 gle Jeliil) e e Jaans (4
m 40,6

. n(ester) = i) G 0,35 mol
r==L %100 = 22 x 100 = 70%
Xmax 0,5

KO0 s Gl el Ales vie badal) S 53 (5
ng(acide) = 0,55 — 0,35 = 0,20 mol

nf(alcool) = 0,50 - 0,35 = 0,15 mol
ng(ester) = ng(eau) = 0,35mol
200 il Ol

__ ng(ester)xng(eau) _ 0,35%0,35
- ng(alcool)xnys(acide) o 0,2%x0,15 -

2)¢p

L€ 4l Jaae Loy Sde il 13 aul Lo (1
Yl dala) 1 Jeldl) ol

(Je il 13g] AplesSl Alstadl) (2
CH3 - (CH2)4, - COO - CZHS + H20 (:) CH3 - (CH2)4_ - COOH + CZHS - OH

2 pall 1S g pua Jglae Jlaaiuly jlas 13 (3
el e Aatlll (el 33l S 23a 4 603 geall 2S5 Hua Jgdaa Jlaaiols b giluSagl) (iaan jlad

L]l i) sale ilaeS 228 (4
A Sl meall 3ale d0aS 77, 22a

Cr.Vg _ 2x16,7

.C, =
a 14 10

= 3,34 mol/L

S aaall 583 53 sall 7, manl ale S
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.ny = C, X Vy =3,34x0,1= 0,334 mol

.ng = 0,334 mol
. Nest = 0,5 —0,334 = 0,166 mol
Mgy = Nest = 0,166 mol

3 Jsa 5adl (5

ester + eau &2 acide + alcool
t=0 0,5 0,5 0 0
t 05—x 05—x X X
tr 0,5 — Xf 0,5— Xf Xf Xf

el axtll At cual (6
Xp _ 0334 _ 0,67
Xmax 0,5
& omd 48y pkay 031 5l Gl N Jea 5l (S 28 (7
Jetall 4algll Al e S o g (Dlie elity €l paeaS ) a5 Ailaly Jeliil) g i (S

3) il
0 o)
H —c’;/ + CH3—CH—CH3 ——* H _c’// +H,0
NOH NO—CH—CH3
OH
JE) et % CH3-
. B 5 A0S yall il dll Ao seaall dapall 5 oY)
B A S all
—OH —COOH il 5l Ao sanall
JanS 5 y2el) Ao gana JauS 52 S e sana il sl de sanall ol
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. C Ul 30l 4aS

m m 53

MO = ey T MG 0 12xd4+8xit2xie  Oomol
Jelatl) PREY Jsas
A + B = C + H,0
Al Al 1 1 0 0
ey Al 1—x 1—x X X
il Al 1 — xeq 1 — xeq Xeq Xeq

Xy = 1mol : abae ¥ il

0,6
r=-—=06=60% :de il 250 e
5 Jainedl) J 5aS

o)) e Jaglaldl (S

(4) yonsl (B) Jg=SI (€) siw)l (Hy0) clol

1—-x.,=04mol 1—x., =04 mol Xpq = 0,6 mol Xpq = 0,6 mol

K o) sl clis e

e Npyo :
= [{T]eq- [Hzﬂ]eﬂ _¥y Vv _ M- M0 =K = (ﬂlﬁ}f = K = 2,25
[A]eq. I.B]eq s Np Mg T (0,4)*
VeV
snaal) 253 yall
” " B = € 4+ H,0
FRER U] 1 1 ’ O
Ay Al 1—x 2-x * ’
A A [ 1 -, 2= Xeq Yeq e

g (s aady 1 ALY

www.dZ3&ASE &


https://www.dzexams.com

e Moo

s [C]cq-{HzDJeq :T. V " Ne Lo " xgq — 295
[Jq]r-:q- [B]eq %’i‘?;—ﬂ- Ny-Tig (1 = IW).{:E = Im) '

x2, =2,25.(1—%p0). (2 — %pq) = 1,25x2, — 6,75%9 + 4,5 =0

6,75 — /6,752 — 4 x 1,25 X 4,5
om 2% 1,25

= (1,78 mol

. 675+6,752 —4 X 1,25 X 4,5
o 2% 1,25

= 4,6 mol

gt Jelaill 3gapag X, = 0,78 mol gan uwliall J=ll

0,78

=078=1r=78%

oY gl (g sbuiia e e Lileaod 13) Guaaty 363 yall o) it 2 35 Jeldll 293 e o) aadl

;00N s die Ladall (S 3

(4) sl (B) dsml () sl H, 04
0,22mol 1,22mol 0,78mol 0,78mol
4) ¢l

e‘\io;j\ XYY J}Lu@.ml.n (1
A0S A 3 Jeliil S aaa

0, = [4g*1f _ (0,02)?
Tent o [cuzt]; 0,05

Cut 5 Ag sy 0555 oaie @l bl Ly )oSladll oaiall & LK ) shati de sendl 03 Q,; > Kol Baad
L 249 + Cugs) = 2405 + Cull,) A dsaal Gij

=2x1073

.J)A’J\ ‘55 QU))SS&\J\ dliu\ @_\A He g ¢ u...u;.\sml\ LS)"-\-*-M csl“' CJGJ;:‘ w'ﬂ‘ uﬁ,k—\&l\ it (2

. Agz’aq) te” =Age) gl S dailldada s
() il ) ail) dssion (i gl il Jimdl) nsion (pe dum 8 51 i 3 5eSH LA
Fodadl) dngia ) ulaill dagiia (e gl Sl aiall b il s SV
Aaadl adaca¥) el kel (3
- (5) Cugsy/Culy/ /A Gaqy/AG(sy ()
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I =86mA 4iai | )i At = 1,5 mn &) saall JA Al gy 5 seall i Lle (4
Baall oda I8 Aaxid) ol SN S Lo (1
Q=1.At=86.10"3x 1,5 X 60 = 7,74C

Saall p3a JA Aadl) 5 ) o8 Bale AsS yuady - JJuladll 3 ) 0 50l S yuad g._mi(g._a
A J g e

2Ag(+aq) + Cugiy — 249, + Cu(2a+q)

t=0 n;(Ag*) n;(Cw) n;(A9) n;(Cu**)

t n;(Ag*) — 2x ni(Cu) —x | n;(Ag) +2x | n;(Cu®*) +x

n;(Ag*) —2x; | n(Cu) —xp | mi(Ag) + 2x¢ | m;(Cu?*) + Xf

() ey a3l Jgaa A (e

CAn(AgT) =np—ny = —2x S Gallin Agl o s Bl S
An(Cu?t) =np —n; = x @ S5 038 Cu?t o5l sale a8
n(e™) = 2x <l <Y sale 4aS

At _ 1At

_ Q
ne) =g =Fx=3

. An(Agh) = —2 X 2% = —8 x 10~*mo?

. An(Cu?t) = 2% =4 %X 10"*mo?

5)m sl
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A ganll QL Cadadll § s gall adasl) das o ga
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S50 [ aa e SN i) | Ailea ) Aaladl) 5 ¢ daiin IS die Gaaad ) Jeliill Vol i (3
delall 8 Gl
Aglagy t e~ = Ag(s) gl Lany sl Qladll xie

Ing = an;q) + 2e : 32S dhaad bl (aladl) vie
Zng) + 2498 = Zniay + 24g(s) 1R Al
Jelal) b (il sl s pa / am ye ClalEl

InGy/Zney s Adlagy/Ad(s)

e (3 K = 6,8 X 1028 o dganll Jeladl ) ) gal) Al ol Ll Qr IR Jelall 1€ s e Jaci (4
- B ed) A e G815 Aleall G ) Sl e o

Q o [anf-;Q)]i _ 0,2 _

T [agtlE o(02)2
Cre (380 5 138 5 pilaall oaiall d Lalal Alaad) ) pdati Ml g K i) ae 45l laa ppva deldil) oS of Jaadl
- 3 gl Ans

Lt=2h3d JPA T = 0,20 4 b dseal) Jaily (5

t:2h'&lﬂ\dy\;'&)\ﬂ\)hmu_d\ cb)@_ﬂ\:\:mSk_\u:.\ (\
.Q=1.t=0,20x 2 x 3600 = 1440C

(e sal) abadl) die Jelail) Aaleal axgill Jsan 3ol (2

Aglagy t e~ = Ags)
n;(Ag*) 0 n;(Ag)

n;(Ag*) — 2x 2x n;(Ag) + 2x

Jiay) 520 Al 8 Jslaall 8 Aadl) 3 ) g 58 55 sald) dpeS 2a (2

n(e™) = 2x
n(e ) :%
x=2
2F
n(agt) = [Ag*].V —2x =[Ag*],V - 2%
e anty @
n(ag" =[AgT]V —%
. n(4g™) = 0,20 X 100 X 107° — 228 = 5 x 10 *mo¢#
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[Ag*t] = "(Ag M@5) _ 5 x 10~2moe/L

6)Cm pail)

AL - dagion S die Ageatl Al
—{(A) { }j

ei} b @ Fe(s) = Felyy + 2e™ 1 sad 2
] W Cu

g ( Cully +2e” = Cug) © hugall e
H\FZ" Cu;f* . Jealal) Jelatl) datas
| | . Fe(sy + Culqyy = Feliy + Cugg)
S Cu- - dealall Jelail o5 J poa
~ o 24 ~ 24
Cu,, + Fegy > Cu, + Fe,
JoLil) 285 (mol) 3kall S sag
0 0,2 n;( Fe) n;(Cu) 0,2
X 0,2 - x ni(Fe) - x ‘ n{(Cu) + x ' 0,2 +x
X 0.2 - x,, ni(Fe) - x,, | n;(Cu) + x,,, | 0,2 + x,

n,(Fe**)=n,(Cu*)= lFe(aq)]i lCu(aq)]iV=0,2mol 5 589 Cu s Fe :ae
. Jeliall il Al Al 7 Aad o

K= I.Fe(aq)L 0,2+ Xéq
lCu(dq,L 0,2 - x,,

10 alas

Xéq = ToXm = 0,27 1S

X, =n;(Fe*) =n,(Cu®™) =[FeZ, | V=|cuZ | V=02mol  :0¥

K-1 <1 e K= lFe(aq)L 0,2+ 0,27 i
K+1 [Cu(MI,L 0,2- 0,21

ol Jelal) o i
J}A&.“A.S)AAMB}SME&-IL&.&A
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E =(R+1r) =078V
Ly 0 3 gall ey 1 adial) sl peSU 23S gy 3
Qmax = 2x,F =2 % 0,2 X96500 = 3,86. 10*C

L gandl Jlaid) s0a Aty U

4
At = Q"Imx = 3é81601_(; =7,72. 10°s
7) Cmoall)

Aslasy C,HsOH(py J58Y) 5 CH5COOH gy Dsils sl Gana (i Samy (3 Sl Jsatll zats |

JEY) 5l a i)

A1 YL il g el pSl) mes JSH 50 98 L (2
el a yuld s el Sl raea 60
Ll i€y JailaSl) ) 531 8ale daS gl (50 A ghall 5 Jeliil) ay judi g ralxi YU cpadll 50
(celo i) Jass sl Lol )

108 8 aguls Ll Hliall jualindl elaud (€T €5 ylaall o8 & 53l (3
. A ol B ylall

0
//
CH3_CH2_C_0_CH2_CH3

1SN gl L) il jualial) sl 4408
ahize @l jaed ¢ WS -3 cdalan -2 ¢ Jala-

Vg axall 5 Cp AV i) el ale 43S 5l ST a3 3 ylaall Jeliil aamil) Jgon Jie (4
C,HsCOOH gy + OH ) = CoH5C00 44y + HyO(yy

CszcOOH(l) + OH(_aq) - CszcOO(_aq) + HZO(I)

t=0 Ng Cbe 0 B.)éﬁ

S vie Ng — Xg CoVpe — XE XE 8 A%

Mg =X =0 sCVip —xp =0 : &l g simsSsinhaall o) S 56l 2ie
.na=CbeE

) 5 @il g il Gmea G Jealall Jelall aasl) Jsas il (5
C,HsCOOH ;) + CoH50H gy 2 C,HsCOOC,Hs gy + Hy Oy
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t = 0,02 0,02 0 0
t 0,02 —x 0,02 —x X X
tf 0, 02 — Xf 0, 02 — Xf Xf Xf

Al Ca i(..svi aaal \jcbum@\jﬁ\mxf 2351 3 )l N (6
Ny = CpVpg

n, =0,02 — Xf

'CbeE = 0,02 - Xf

. Xf = 0, 02 — CbeE

.xp=0,02—-0,33 x 20 x 1073 = 1,34 x 10~% mol

St e | Jelél) 250 ya caal (7

r=%100=

Xm

1,34Xx1072
0,02

ol e 35l Jelss UL

X 100 = 67%

ke 438 CH5CO0C,Hgpy i) Jsadll e i) S pall o (0585 Ul 7 503 25°C 300 a A 0 e i
4a339Cy = 0,01 mol/ L e S 5 (Na{aq)(aq) + OH(_aq)) s sall S5 08 sy = 1 mmol

Vr = Vo= 100mL ssbus i Jeliil) blall aas o} das V) = 100 mL
L daalal) Jelall aasil) Jgan il (1

C;H5CO0C,Hs gy + OH gy = CoH5CO0™ + CH50H g
t = 0,001 0,001 0 0
t 0,001 — x 0,001 — x X X
tr 0,001 — Xf 0,001 — Xf Xf Xf

S/meo e sméua g =25.1072 — 164 x ;IS e i Jlaall e gl U ) il (2
0= Ayg+ - [Na™] + Aoy- . [OHT] + Ac,Heco0 - [C2H5COO0™]

Vr = Vo= 100 x 107% = 107*m3

[Na*] = 10 mol/m3

_0,001-x

10~4
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.0 =25.10"2 - 164 x

el il sic Iadil e ll BB g 5 ¢ = 0 Haall sic Jadill e ll LU gy Rk s (3
0o = 25.1072 — 164 x 0 = 25X 10725 /m

X = Xmax = Immol Q8 sU delddl) o) Loy
o; = 25.1072 — 164 x; = 8,6 X 10725 / m

Sl e SGa il 55 e pe (e liil) Jaws 5l dpe all 08U e oS (4
Ol s e ae AlBLILAEL

OH™ 38 5 5l 2 55 S 55 (aility Ly Wald NGt o503 sl 351 5 58 55 iy Jelill 3 ¢ el

e tadll Jou 5l 4180 (ol Aow- > ACZHSCOO_ ol e C,H;CO0~ Sl sl ol )l 5S 8 a5 s <

8) ¢ il

el s ) il AT e Jae) ¢ @l iuY) dpand 43 5k slaiely (1
sl e 3- il sy

sia laaa (B) dgaslly (A)omeadl (e 813 ) gliial) conal dapall (e (2
0 oY) s

//
CH; —C—OH D (A) eSS (menlls ) siall Chuni dxpal
(B) JsasSll 3 gl Caal dauall
HO-CH,-CH,-CH -CH,
|
. CHS
f
B eda Jeld Adalas =9l gt <xi (3

o CH3CO0H + C5H110H = CH3COOCsH11 + H20

sl s delal i) Jgaa e lalaic) (4
. CH3COOH + 65H110H = CH3CO0C5H11 + H20

t = 1,2 1,2 0 0
t 1,2 —x 1,2 —x X X
tf 1,2 — Xf 1,2 — Xf Xf Xf
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.xf=n(E)=m — = 0,8mol

Bl eda Jelal K ) gl Al

_ MNesterXNequ  __ (0,8)? —
K = =08 _ 4
NacideXMNalcool (0,4)

Jelall 13gd 1 a0 4l

LT = ><100— —67%

Xmax

rJe il 350 ya Gpad] Sila) yBY) Gy Ll (B
(o delall 39y pe cpuatl dAapaiall sl yEY)

38 g Jelite Jgasl) Jleaia

A0 5S5 oLl Ladald) (e ) ) (e sinY) kel dglae (Sl 1 gl sl s A )

OsSiall iul) dalel gali Ml 5 ¢ a0 oS5 oL o Lall A 3] e ) i 0 Slea Sy 1 g sl aad A1)
¢ ALl sl 8y 8 (1) 218 sl adde Jeand) Sy g3l 7 53540 8 L (6

2

*f

K= ()

- (1,2—xf>(2,4—xf>
14 14

. xf =4(2,88 — 3,6x; + x7)

=4

. 3xf — 14,4% + 11,52 = 0

. xp < 1,2mol oY xp = 1mol 45 x; = 3,78mol 5 xp = 1mol 2

r' = ><1oo_—><1oo 83%

xmax

(Na* + OH7) 1osall Jolane pa du ol i Jelayy (7
94 e o Las € Jeliill 1 aul e (1

Omadll Jelds o Jelal) ?‘““

s U Jeld ;) Hiae

23 sill 5 COlelitall eland ladaa ¢ 5 ) giiall Chal gaall Jlesinly Jeliill dale iSH (G
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CH,~C_
O-CH,-CH,-CH-CH, *
|

+ OH™ —— HO-CH,-CH,-CH-CH, + CH,C00"
I

; CE o) gl 53 L
CF

I H i-1-.U“ r L)
e assuglsad | d9-1-0bs e
i e - 3 by

(9) i)

CH,COOH,,, +H,0,, = H,0",, + CH,COO" - Jeliil ilixa_ | -

) [Hp*]f [CH3COO‘]f

K, = DK, soke -2
4 =0y [CH,COOH], !
: eﬁﬂ\ Jdsn-3
SN —H.O" -
<Y ¢ CH,COOH,,, +H,0, =H,0" . +CH,COO" .,
t=0s | O cV, x 0 0
t X cV,—x 2\ x X
1 X, C\V,—x, X, X,
7 7 X e TN K . .y
[H,0 ]f =[ cH,co0 ]f - el Jsaa e il g, _KA+—1AO’PH Blall LS - 4
HO'| Vv |HO _
X . 3 : cV,—x by
R o) v [mo) Wals [CH,CO0H], ==L ¢, -*L=c,-[H,0"]
X C,V C, s 1% 1% s
2
HO" | HO" | ~PH
K, = L ]ﬁ - [c3 ], :1f S K (=107 = K, =10 + K, = |7, =
C,-| H,0 T T r K,+10
A 3 f 1 1 f f
' [H3O+]f 7,
10—PKA 104,8 )
T RS T A TR NN T g A DGty P
H.O" H.,0" 3.4
Tf:[ ; ]f:CA:[ 0, _10 —[C, =0,0lmol /1]
C, 7, 0,038

CH,COOH,,, +HO",, =CH,COO", +H,0, # xxall Jel&dldaa 1 - [

1C, Sl -2
=0,01mol /1 : 53\<3)) e

(aq)

CVpr _ 0.01.10
CV,=CpVy; =C, =—28E = =
A" A B" BE A VA 10

Ol (381 55 o
s 5 leall ) gl s Gls 2 3

‘ . .l:\ui\ . RS |
& PRI s aly 1 Y www.dzegatfSesin ;&


https://www.dzexams.com

[cH,coo™ |, [cH,CO0™ | [H0" ] % 1074

K= — = K= - —=—A=>K=—"0>=15810
[cH,cO0H], .[HO™ | [cH,COOH], .[HO™| .[H0"] K, 10
Al B el Jelii ld 4 g g = 10% 1 Gl aadls
CHs —C|)H—CH2— CH,— OH P A S all Aliade Ciual drpall S ] - gy
0 caul B oS el
V/ . .
CHa CH; — C 4 Jiis diie - 3 Gl ) 1 V)
\O_CH2 _CHQ_ CH - CH3
CHs
- Aol 2 2
CH,COOH.,,,, +CH,-CH(CH,)-CH,-CH,0H , = CH,CO0-CH,-CH,~CH(CH,)-CH,,, + H,0,,

Cdelill 250 pa Ao 5l G g0 Jeldil) ay a1y Sl aes A8l 5 pdill e Rl - 3
O3 Al g sl e g all Jsal) S 01 4

SR R - e
= ¢ Acide,,, + Alcool ,, = Ester,,,, + Eau,,
t=0s 0 0,2mol 0,2mol 0 0
1 X, (),2—xf O,2—xf X, X,
n,(acide) = m_ 12 =0,2mol
M 60
n,(alcool) = m_17.6_ 0,2mol
M

DO 3 Jsasll 5 Y sall (g sbuia (S el G ey 2, S

X
1, =—-=0,6T=x, =1 =0,67-0,2=0,134mol
X

max

f ’ xmax
n, (acide) = O,2—xf =0,2-0,134 =0,066mol
n,(alcool) =0,066mol

n,(ester) =n, (eau) = x, =0,134mol
K o)) s culs s 5

ter). 2 0,134)"
_ nf(eiser)nf(eau) X K- ( ) _—412
n, (acide).n,(alcool) (O,Z—Xf) (0,2-0,134)
Jelil) ki den - 6
0 - n,(ester).ny(eau)  1x1

= =10
n,(acide).n,(alcool) 0,2x0,5
. Aalal! olad) = Lﬁi bl e olanll & skl Jelal) 8 4ia 30. K ;fj L

(10)¢ i

Cdelal 1 patlad S Jelaill gl Al daledl (1
CH;COOH + C,H;OH 2 CH;C00C,Hs + H,0
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il Alal) b bl S 5 (2

CH;COOH + C,H;0H 2 CH;C00C,Hs + H,0
t=0 1 1
t 1—x 1—x X X
. Xf
.xp =0,67mol i r = x—x 100
CH;COOH C,HsOH CH;C00C,H; H,0
0,33mol 0,33mol 0,67mol 0,67mol

L Jelill 3d K 03580 s (3

K=

NestXNequ __ (0,67)? _

=4

NacideXNal (0,33)2

L Y1 Gman (e 1,0 ol il ailla 3 58 il g 3all Cinemi (4
(i) 43l 33 e 0315 i an e Tadal (S ol b Jeliil ) sl g 2a
sall A0y A o

CH;COOH C,H:OH CH;CO0C,Hs H,0

1,33mol 0,33mol 0,67mol 0,67mol

Laall ol 3 =) Jelill JWills 0, < K of Baadl @, = 26707
S i = O Il ™t 1,33%0,33

CH5COOH + C,H:OH 2 CH5;CO0C,Hs + H,0

t=0 1,33 0,33 0,67 0,67
t 1,33 —x 0,33 —x 067+x | 067 +x
tf 1,33 — Xf 0,33 - Xf 0,67 + Xf 0,67 + Xf

EEERN I IR G

(0,67+xf)°

- (1,33-x¢)(0,33-xf) -

X < 0,33 0580 e

(0,67 +x,)" = 4(1,33 —x,)(0,33 — x;)

A g s aady 1 MELY)

vmw.d%%ﬁ‘a?‘ﬂsa'.‘éﬁsr‘n
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. 0,45 + 1,34x; + xf = 1,75 — 6,64x + 4x/

.3x% —7,98x; + 1,3 =0

.A= 63,68 — 15,6 = 48,08

7,98—-6,93
X1 = 6 = 0,175

7,98+6,93

Xp < 0,33 Ll Ging l il (e dall s x, = = 2,48

CXp = 0,175 mol

CH;COOH C,H:OH CH;CO0C,Hs H,0
1,155mol 0,155mol 0,845mol 0,845mol
(1) ¢ oaid)

) (i) (s saandl S pall 2 s Jelail) 13 ALl Alaadl (1

lCH3 C|H3

i) e 2 i 2 ) Sl

o dasl Caiia das Q8 Jeldl) 3 gy je i) (2
C3H,COOH + C,HyOH 2 C3H,CO0C,Hy + H,0

t=20 0,2 0,2 0 0
t 0,2 —x 0,2—x X X
tf 0,2 — Xf 0,2 — Xf Xf Xf

M =12%x8+16+ 16 X 2 = 144g/mol

Nne = 193 _ 0,134 mol
144
r= j—f X 100

0,134

. X100 = 67%
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sl Jsasl)

@l ) 3l K o) sl culd canald (3
K = NestXMNequ — (0,134)2 —
’ NacideXMNal (0,066)2

.‘}SJA\L\,U,\SS\UMQJL'@Q&S}H30+JJ\}J}A&Gﬂ\@)ﬂd@\@@ﬁ\@}ﬂ

 Jelill 353 50 (a2 Y Jap sl

LS L Jelall 0585 of oSay Ja el 253 5a (e a3 G el 52l 58 Le (5
,GJL'A\;Ld\ji)w\g._mma‘y)mwm)p@}dumt;@d;uﬂ\;};fwg)zg\w}ﬂ\

el Jels sy ¥ i 2 el ol ) cam clld g Lls delaill o o o oS
- oS S Grmaadl Ja Qe K Jlerialy

el e 0,2 mol Al alls (8 a5 Bilall m all Cinal (6
(Al ailla) as e )l G san ie Jalall (S iaa gl o5 Jelall skt dea daa
suaall a0y Alall o

C3sH,COOH C,H,OH C;H,CO0C,H, H,0
0,066mol 0,066mol 0,134mol 0,334mol
_0,334x0,134

(ALY Jeld) (uSlaall olad¥l & #)3a Jeladll by Q. > K ol s Qi = = 10,27

0,066x0,066

C3H,COOH + C4HyOH 2 C3H,CO0C4Hy + HyO

t=0| 0,066 0,066 0,134 0,334
t | 0066+x | 0066+x | 0,134—x | 0334—x
tr | 0,066+x | 0066+x; |0,134— x| 0334—x

AN 580 il Bl Y o)l Sl
0,134 — x;)(0,334 — x
K = f 1) _ 4
(0,066 + x;)°

Xy < 0,134 055 o o

4 (0,066 + x;)”" = (0,134 — x,)(0,334 — x/)
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.0,017 + 0,528x; + 4xf = 0,045 — 0,47x; + x7

.3x? + x; — 0,028 = 0

.A=1+ 0,336 = 1,336

. = T+
1 6

= 0,026

-1-1,16

Lot dalllag x, = = —0,36

.x¢ = 0,026 mol

C;H,COOH

C,H,OH C3H,CO0C,H, H,0

0,092mol

0,092mol 0,108mol 0,308mol
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