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C,H,0, =C,H,O, +2H" +2¢”
C,H,O, +1,=CH,O, +2H" + 21~
(2) Jelatl) Adalaa -2
l,+2e" =21
25,0,° =S,0," +2e
25,0, +1,=5,0," +21"

t s saall iy S gl e e li Al 5 (W) Als el 3 Al o gl AU salall S -3
(gﬁ;gi;ud::bi) SN de g3 plaall Jeldl cows
Ni,s&ie = NS203%/2 = (C3VE)/2 =(24.10x12,9)/2= mol

Na= Nipdeliie = nlp Sl - nlpsie = CoV2 - (C3VE)/2

oy S el Joladd sl GS -5
C V C2V2 _ C3VE
n,=CV,=C\V,- =2t 5C=——2 —mol/L
1
:06 (i)

Slalall S s g suel) AU Sle miid caag el sIT e Jslae ae asrisa oY) Jelis
t) a8 S Cpm g el (AL 53Ll) 008 ol (HYTH) 5 (ARYAN) 0 Jolitl 3
Ll Aal Sl 13 5 da e sl 8 peaiall (Llia 13Le o it (g3l) ¢ S 131V amall (i (
J32alL dauim se il P=1,013.10%Pa Laia 5 T=200C 51 m A2 b Aliae ciluddl)
A4l

t(min) 0 1 2 3 4 5 6 7

V(H)(mL) | 0,0 7,0 | 125 | 16,4 | 20,2 | 235 | 26,6 | 31,0

V) 58S i o IV (bl (pilaleal) (ST - ]

Joail 13 Andeiall Aila Sl Alslaall priinsd -2

Ll yd B Je JBd (Vi) sl aaall sl 3

ol AV Jelall x aagill eyl Jiad) sl aus ) -5

G« 5MIn 308 (s st Jelill Caal e ) 5 sl Jeliid) g3 (HY) 32l ol Wle -6
aniusall (aeall 43015031 4S))
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1 dV(H - w e s
stv_% (iS5 Jeliil) de a0 G ¢ Vi, =F(1) iniall au)y s 8 -7

m

PV = n RT:@ljlall o 5dl 48 all 3 jLall ¢ R=8,31 J.mol™t K™ :ldaasll

z e s

2H" +2e =H,....Al = AI*" +3e" :(uhiaill Guilalaall -]

;b g S dae 45 ) gy g Gl Gaililaall e Lale Joaati J il 4Ll ddalaall -2
6H" +2Al =3H, + 2AI°**

0 PV =nRT Ll 5 n=Imol G852 Vin sl axall 3

_1xRT 1.8,31.293

vm = — = 2403,58m° = 24L/mol
P 1,013.10
ALY DA vie 8wkl J gans DY) (Sa 5
Asladl) 6H " +2Al = 3H, + 2AI3
dallan) Al ni— 6X N2 — 2X 3x 2X
V(H .
X= % 4% 9y n(H2) = \\//— Waly  n(H2)=3x el Jsas s

X(mmol)| 0 | 0,0972 | 0,174 | 0,227 | 0,280 | 0,326 | 0,369 | 0,430

0,33 MMOI Wass Xmax/2 A 13 BlawYl &5 glall ety 2255 6
Xmax=0,66mmol 4«

N1= 6Xmax=4 MMOl 4% 5 N1-6Xmax=0 :2aall Aeealy Ll aniil) Jsaa (0

n(Hy) =3x = A2 o V) 5

0.5 v Y

0.4 Sz ' '

0.5 s Kmaxbdeoooooo / %:3\%% NV

>’ / dx .

0.1 / '3;1/2 V=gt el Lal
e i

m
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107 o)

a5t el a3l Ay 6 0 seall 2S5 Ham ae Y1 il sl Je i 48 a Al 3 4y 5
. Co=102MOl.L 5 38 ji a 503 seaall 208 5 5008 Jslaa piiy S 3

wgahalinall @l jaall Jadis g J slaally 4800 a8 20 ueis

Ay gse 330l BpeS Cm N ol iz e puy il | g Adand 3 Go AaiY) AU s
AGEY) 3 peall das]

(N Jsaadl & anil) a5 Ll ol Javsd | (e 0 AV J slaall 8L s

t(min) | O 3 6 9 12 15 45 Jelaill 4le
GmS) | ? | 216 | 197 | 184 1,75 | 168 | 1,20 1,05
x(mmol)| 0 | 0,46 | 0,72 ? 1 1,1 1,7 2

o9l Jelaill datas bdas
HCOO-CH.-CH; + HO® =HCOO" + CH3-CH.-OH
1ot takaad 8 o hall 48U 3 e

G= kX( Ana+ X[Na'] + Ano-x [HO] + Ancoo-x [HCOOT)
S
Cap il adediasa g o K =|—:0,0lm Al i K e

A0=19,9.10% « Anar=5,0110% ¢ Aucoo. = 5,46.10° (S.m2.mol)
A 53 e g 5 (HO™) 3yl 3 )50 A1 530l e g (503 o

M\a%.ﬁ.\cd)@\uﬁd‘)\}ﬂ‘ )-\S,)"Uﬁ‘:-ll

k
C Go =g (A + Ao ) (D) ORI Ll (S G Al o ¢ 2.1

. Gp Aad a4 gal) Cilas gl Jlenins - 31
Akl e Jelill o X (84 -2
.54533‘ Jsaa 4;‘-“-’\ -1.2

(S (e iSE K aal) g Al ) salal) DlaaS Aoy £ ddaad B g el 8L Ol om-22
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Legin dar 483 aladly 18 5 X w251 48 jae (e (R Gt AL Gl o s O 295323
Gt=ax+Db...(3) U< s letli€ (8 Gt of i (2) 3eal e 1.3
JOVEIVEREN I SYRGIT Y  BPY- RGITEN

Gr=f(X) el IS5 58 as (3) 3okall (0 -2.3
- Ll J san 53 s gl X @il s (0 e (3) 35Ll) 4

. t=9min dal (e X sl - 1.4

1cm --- 3min ; 1cm --- 0,20mmol :aludl 33U ¢ x=f(t) niall ans )i 2.4
t=12min aalll vie Jeléll daaall de puill cuual -3 4

ool Jelall de ju padicas 4.4

S € tadaad 8 Jeldill de o cuad (A8 a5 ¢ GEEf(E) (Aniall pu )y Alls (8253
(3) Al Haiuy)

z e da

@y OH e aals s Na™ Jge a5 pmn elall e J g0 2a) 58 (53 )L S ja NaOH -1.1&-
[HO] =[Na‘]=Co ¥ NaOH -» Na* + OH iVl dldadl
« HO 5 Na* ;¢ jLil) Jash 4y Jolaall (b t=0 dal e 2.1

Go = kx( Ana+ X[Na'] + AHo-x [HO] )
Co=no/V &= Go = kX( Ana+ Co + Aro-X Co)

k

GO :\T.no.(ﬂ +ZH07) 4..\40}

Na+

Go=2,49 mS -4.1

Jelal) aast Jgan 1.2

Jeldll| dses| HCOO-CH,-CH3 + HO" = HCOO™ + CH3-CH2-OH
Aleal dlls | sl (Mol)salal) cilyas
Aoyl 0 no=CoV No 0 0
Allas) X No — X No — X X X
. No —
Alg Xmax No — Xmax Xmax Xmax
Xmax

n(Na“)=no , N(HCOO )=x , n(HO )=np-X axiill Jsan cas 5t dal (0222
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k et
G = \7'(/1Na+'n0 + Apo--(Ng = X) + Aycoo-X) raad Gy gilly

Ny + Ao Ny — Ayo X+ Aicoo X)  -1.3

k
Gt :V'(ZNa+
k k
G, = vV (Anas + Ao )N + v (=Aho- + Ancoo )X) =b +ax &
Na+

K K
b = \7(].4 + iHo,).nO = GO(S)aj = \7(_1HO— + ﬂ’Hcoo,) — _07722 CA

Al abie aits Jad e 8 ke (558 G=f(X) Aaiall 2.3

1.8 Gt:a.x+b—>x:G_b:O,9mmol -14
1.6 — a
1.4 — x=f(t) ol -2.4
12 — dx
) P v=—=0,033mmol/L -3.4
/ dt
0.8
4 o s
0a f il de ol -4 4
02 1/
0 . . . . . v=dx/dt 5 G=ax+b Wl -5.4
0 10 20 30 40 50 x=(G-b)/a
dx/dt=(1/a)dG/dt (e N Apailly BELIVL
dx 1dG
= p it L\
e
:08 (il

Glyin) (ya bielia ity ¢ dpcaalal) UaeY) Cilisne 2af 324 SO, Sl ansl S e ]
Calask jle ged ol i a g

e danil eldl (e 1L (A ) sedl (0 20m® Jad ce) gl (8 SOp bl A 3€ ) 48 el
o sanali sal) Cilinia 3o J slae ddassl 530 jlad oS ey Sl as] AU e e Jslaa
.. C1=2.10*mol/L JAsall 0 38 i ¢ ol o glll I3 5 dmasall «(K* +MNOyY)

e Jelall & cpalalall ol o Lale 5 jlaall geaiall Jeldl) Alalee (i€ -

(MNO, "y /MN ) (50,2, /50, )

4 (ad)
¢ @<l Ggan e L et aiSicak L)

il « VE=9,5 mL ;s 58Sl sie Caliaal a ol sl Cilizia s Jslae aaa (S 13 -3
sl el sl 8 aa) siall SO, Sl LS 58 pal)
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Ja < 250 pg/m® Aedll ¢l sell SO, 38 5 ey ¥ o Lo il Aaall Luallall dadaill 4

¢ Jle £¢i3kla ol gl
M(SO,)=64 g/mol : o=
gSeda
15 _palaall = daall Jelil) Alotas -]

5x[S0,+2H,0 =SO?, +4H " +2¢ |

2x[MnO ", +8H *+5 =Mn*+4H 0 |

2MnO,” +550, +2H,0 =2Mn*? +550 2, +4H *
§f

5x[SO, +6H,0 =SO %, +4H 0" + 2 |

2% MnO~, +8H 0" +56 =Mn** +12H 0 |
2MnO,” +580, +6H,0 =2Mn* +550 2, +4H O *

s Uiy 433] a5l 5 530y S A 0 RIS )

1C el Jslaall 58 523

Dl Jgon e
Jelaill dlalea 2MnO,” +550, +2H,0 =2Mn*? +550 %, +4H *
Al | axal)
Ai)x) 0 N1 N2 | 3k 0 0] 8L
Allass) X|  n-2x| nz-bx /Il 2x| 5x /!
Wl | Xe| Mm-2Xe| N2-5Xe /| 2xe| 5Xe /!

Ay yia 55S s oty pglnall 5 el Jladl) (g S () oSy 58S e
n2—-5x. =0 5 n—2x; =0

CV.

CV-2X. =0-C V. =2X; > X = 5

23



CV —51720—>C =

CV.

Gsle o) selld 4ia g

5C,V. 5x2.10%x95.10°

Y

m

S0,

 6.08.10°

2x50.10°°

6.08x10°g « 20m?

150, b LS 58 Al clea
t=CM =9,5.10°x 64 =6,08.10" g/L

M so,) —1m?

=9.5.10°mol .L ™ ra s2illy

=0.304.10°g =304 g /m°®

:09 (i)
Jelail) 285 J gan pea gall gla SV 53208V Jelii 48 ja Al oy 5

Jelall Alalas S208%@) + 216y = l@y + 2S04 (a
deall s | (Mol)aaill (1072 mol)salall cilyas
R 0 0,2 0,2 0 0
Al X 0,2 —x 0,2 — 2x X 2X

L (] Ailal) A8 Hhall KA Jeliill ddaalll de ol e -1
sl Jsaill x axill gl (581 g9 Jah an) g inia o 1)K & AR Cliniall G (pe -2
O oniall 1 das (gl
A o g 8 5 o jla Al (388523
T =41°C 3, all & o 1(f) 4a)

T =30°C 3l da 3 o(@) 4l
T =15°C :3,0all da )0 :(7) 4l
Fe?* 2l sl asm g 5 T =41°C 3, all da 50 :(2) Ayl
e dus (52087 ) iy Sl AU guiS gy Balall ApaS ) glat Cilyinie a5y (2) IS
Ctaball) die sl uleedl Jiad (8) call

dn( S208% )/dt = a1 t ddaalll vie o Lle

V = -a i Jelaill daalll de jull ddaslll oda 2ic ol il -1.3
(C2) 5(C1) wamiall dal Gat = 10 min xie de jull awsl 2.3
() 3@@) «(=) () ) Lo G s 4l sl 4 503 (Cr) 5 (Cr ) cimiall sl 233
Aliaal) o plaill X anstl) dadd oty Jal (e 98 -4.3
(3) 5 () (<) () Lo G (e 280 all Ly il (Cg) 5 (Ca ) Coniniall s
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n(S,05") ( 10° mol)

x (107 mol)
iy
0’2 . e -l LT TR 2 T-. .Irr
@ N / , C. |
i .| I’.I-. T = j: i
— Ay, ;
\ I b *‘\ u b h'... -
0,1 |mr oo s e \ el —— -
' J-lleI.-' 1 e ;I.. h'.--:-----h-l----_-_""— .
yAN© \i—{a]
I 'y, 3 |
"*.__ o) u\. : :
4 i — . N1 Cu : e (k)
) 5 16 15 : i
| 0 i 9k 10
g e da

v=dx/dt :leisbe 5 e 3l dnilly aniill 3ide o Jeldill Aphaalll de ) -]
Crad of ¢t leilald ) Al e Saiell Guleal) s i ¢t adaadll die de jud) dad (pual
- ax/dt e st Jaall s ((Jaall ) Galeal) 4 68 Jalaa

roabae ¥ aaEl) D
012 — Xmax =0 }i 0,2 -2 Xmax =0 @A.\

Xmax:O,z mOI J‘ Xmax:O,l mOI
(2) piy inial) 58155138 5 Xnax=0,1 MOl (53 ¢ yina) Aaill jlias

N(S208* )=0,2-x : Ll aasill Jgan (30 -1.3
dn(S208>" )/dt= 0 -dx /dt ;a3 GEsyy

dx/dt=(-1)(dn(S20s*") /dt o)

dx/dt=-a 23 G e2ilh 5 dn( S208% )/dt = a A slaal)l Jleaiily

V=-3 1l de pull 8 jle (A Gl sailly

v=-a2=(1,4.10%-1,5.10° )/(10-0 )= 1.10° mol/min  :(C1) sl -2.3
v=-a=(1,1.103-1,3.10%)/(10-0 )= 2.105 molimin  : (Cy) ssial
(Ca) a3l 55 () Aot 5 (Ca) rimiall 38153 () Aaill -3.3
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Xa>X3> Xo> X1ty dal (e a6l 4.3
(Ca) Finial) 38153 (2) Al 5 (Ca) (il 38 55 (1) A mdll 5.3
1 10 Cpoal)

g2 ¢ (CH3)3C - Cl dapall 53 Gls sl iine HIS S pall dala) A Jiaiall Jelill )
Aliladdly Jsail) 138 Zaab & 5 ey Jeldill  JsaS sk

(CH3)3C-Clgy + 2H200) = (CH3)3sC-OHgy + H3O%aq) + Clag)

S b ai 3gd e U AN ¢ R-OH 4 3oy ) 5 emilil) JonSl 5€ 5 it dalia 3y 53
(o A€ o sl ine oIS Syl Gt o8 2801 (b8 A3 4 (o sar Jlaiall sLall g

O 5!
@)A\d’éé‘:d—“’-’ ".ul:“ Uné\yaj;j@.w}‘wgﬁi@‘t:omin M@
Loilaie il

el AV J il ol [R-OH] <l s Jiay (38 ) ol -1

[R OH] (mmoll )

s
= R
7 .{61-0‘_0,.-<>-'C:
6 - s
5 o
4 - ,<s:/>
9)
34 £
o

2 AdF

¥
g EES

t (min)

0 L] Ll L L) Ll L] L Ll Ll }

¢ 408U (s dalie Lileriaal 13U xliag 1.1

T ) sl 4l sall e il LY 5 [H30*] AV g el orise sill 8L 5 jle (ST 2D ]

Ll e 22 5 Jeldill ~Chual ey a0 -1.3

e S al il dlilas Jeliill -Caai (e ) dad Ja A ya b)) a Aa )y (A 4 el (el i 4]
¢ oY) Al
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d [R-OH]

V= ” Do LS Jasl 38 53 AV LelsS (S Jeliill dpanall de yull o <l -2

t=3min e vz dc yull dad e -3

?J)Jaﬂ\ \JAHdﬂ\é)ﬂ\&w\}mu}w‘)ﬂ@:\sﬂ\a&JJLKS&J,}SU:A-4

111 el

2 V=10 mL ge o S 5 K sl gall 2 90 J glse (30 V1=20 ML gz e ¢ t=0 4daalll 3
apaall 3 ) s Ao gy 2l | 2500l 3 ) 55 Cus ¢ FEp(SO4)s (D ) iy 38 J slaa
Z\_AL“J\ AJJL’.ASL} d:\AA c«‘;ké 9 613 d.c\é.d 133_5 F93+ @'M\

2Fe* (ag) + 21 (ag) > 2F€**(ag) +l2(aq)

ClaaS Sl pad (1) S Jiay -1
- X Jelal) a8 Ay ol lita) 3ale

foe=n | adil) 5 Anall Jeléia) e ]
| | . Xmax soBae ¥

(1)Jsal 8 ) sl e lalaic)
daaS Gl yaad Jiay (2)JSE) Saia 22
. FeS+ .J‘)\}-ﬂ palall

O il s Xr Al aaiil) Ao cpe -]

24 Jelal)
x(mmoal) Je il Cacm ad (e -
— Il 138 Anglie Sy 4l o >
(10*mol) | |
| | |
(2)ds
05 | \\‘-\
1 ‘
| i
0 ‘ | ! t(m\ln)
0 25 ) 75 10 12.8 15 17.5 20 225 25 27,5 -



Aol 53 e 3all e V=3 ML baaa ety ddaalll 3 (Rl 2 sl AU 3alal) 4gaS (pei] -3
axall Sua «C=3.10° mol/L oS 5 ( 2Na* + S2035% )a s saall iy 38 6 (ga J slaa
V=5 mL s 58Kl e Caliaal)

t oo delall L cplalall aalsl of Lale el Je i Aol (iSH -
(12/1) 5( S406%/S205% )

t; 4l (e -0

z e da

asia NE(1) 5 ¢ asma e ne(Fedt) dledl Al xie o) Loy - 141
|- o aadll Jeldial ola

Xmax=No(1)/2 =0,20.10%/2=0,1.10°mol 4 5 No(l") — 2Xmax =0 :sadac V) aasill
Jeladl) PR Jsas -

ni=no(Fe*")=0,24.10°mol s n=no(1)=0,2.10°mol : gd) e 18 x=0 Jal (e

Jelatl) Aolza 2F€3+(aq) + 2|_(aq) —> 2F€2+(aq) +12(a0)

Alaall Alls | e (molsslall s
4l 0 N1 N2 0 0
Al X N1 —2X N2 —X 2X X

Al Xmax N1 — 2Xmax N2 —Xmax | 2Xmax | Xmax

ni(Fe®*) = no(Fed")-2xs : dledll ) xic -1 -2
xi = (no(Fe**) - ne(Fe**))/2 = 0,1.10° mol 4Aia g
A5 Je 8l L8 X = Xmax ol L

1o 438 sl Ho0, bl s 5 X(ta/2)=Xmax/2 =0,05.10° mol - ol t=ty Jal (e-co
nty2 (Fe**)= no(Fe*") -2x0,05.10°3

=0,24.103-0,10.103=0,14.10° mol
tio=3 min okl Je Luyl

I, + 25,032 — 2" + S406% ladl) Jeliidobe -1 -3
@)AM e 3mL u_s DJP)AS\ st alaall) ‘53 Al |, 3ala :\_\AS Glea Gl
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2
n(l,)= n(SzéDg ) 15 e S gl Jelal) 5l e

C( \"4

5,03

E
>~ = (3.10°x5.107)/2 =7,5.10° mol

N,y =
iz el (ASH aaall (880 ga sall 5 30le 40aS ol
n’(I2)=10x7,5.10°= 75.10"° mol
1 e 75.10°mol Jsil 4a) sall Fe3* sale dpeS s
nty (Fe¥)=no(Fe*) -2x 4 5 n’(I2)=X : Jelill 38 J gan o il

nt; (Fe**)=0,24.10° -2x75.10° =0,09.10" mol
t1=6,5 min : B8l sall (e 3l aad ) e Llauyy
112 Gl
Sy elall Jslaa e 30 Ny e <l € V=200 ML 4naa Ly 3o t=05 adaal 3 juaas
2l g g g omals Jas g 3 CaH06 2™ D b all 2 ) s J slaa (30 J 0 N2 5 H202
DAl Jelall Alaleal 8 Sl gllasy cildaad 22y Co** s S

5 H202 (ag) + 2 H30 * (aq) + CaH4062 " (ag) = 10 H20 ) + 4 CO2 (g)

C oM AV S o lall salall deS ol sl Jiaall sl @) -]

n{H-02} {mol}
03

0,25

g2

0,15

0,05 . - - —

- 8 ' ' i 5 t(min)
£ 10 20 30 40 50 60 70 80

Ol L A Jeldl) dpals SO0
. Ni(H202) 5 np Gl (e -0
fandl) Jelaiadl o oo
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- Xmax sabae Y 2281 Lad ol 2o

. CaHaO0p6 2 2,)) #8 Ny Alaiyy) salal) ApaS itini s

deldlll Caal ey (e -

Co?* by &l ) 52 g 5o 23 Jelaill -2

Jeldll & Co?* by 811 o)) g agali g3l sl 83 ]

L CO%t il &1 3 ) gk dilia) (g2 Jeléill sale) s b iniall JS8 Gl Guil e au ) -
Vuor=(- 1/5V)(dn Ho0 /dlt) : 4dally Lax' de sul o3 of il 5 dpanall e pull i -3

Al 2d v 13 5t =20 min st =0 min e Awaallde yudl cual 4

z e da

et 4l delail) dpal 33 ¢ 70 min oo ST delall 45 8 el gl g -1 -1
N1=no(H202)=0,25 mol : t=0 Jaf (s 5 Gl o Lal

ne(H202)=0,05 mol : tr Jal e s

Sl yhall 3 ) g (3 ¢ B3l dsm ge manSY) el (8 ¢ o g3ma e Ni(H202) of e =
il Jelial o CqH4O62"

Jelaill a8 J gany Cpuatiad -

Jeldll | dalaw | 5 H202+ 2 H3O * + C4H406% = 10 HO + 4 CO»

g A | Xmax N1 — 5Xmax | 83L_» N2 —Xmax 5 8 g AXmax

Ni(H202) = No(H202)-5Xmax  : 4xiledll Alal) zie

Xmax= (No(H202)- n¢(H202))/-5 = 0,04 mol Aia g

Ni(CaHa062) =0  :2aall Jeléidl C4H4062 " al o

no(C4H4Oe 2 ) = Xmax =N2 = 0,04 mol 4 s nO(C4H406 2 ) ~Xmax =0 )

(od 48 gall HpOp Jsalall daaS 5 X(t12) = Xmax/2 = 0,02 Mol O t=typ Wl -
nty2 (H202) = ny -5x0,02

=0,25- 0,10 = 0,15 mol
tip=12 min @ a0 glall e Lawyl

A{H:0:) {mol) : ;
"‘3«‘: = sl )50 ali Co?t by KU1 oyl 95 )2
. _ i o 050 Jeliil g i b ¢« Jelidl
TN T | 053 Jelidl) Al (381 55 il it -
015 l "~~ _ W o

;_ N Co?+ b KU o)) g A8liza)
[ S S b et g H
N EI \\._""'-...__L:'_':-w . T ooy o .
o : 1 =

i 10 ) a0 i 50 [ 0 @ tim Vvo|:(1/V)(dX/dt): w‘)\_}s 9 (:Aéj\ 33;_5 ‘_g
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dn(H20; )/dt=dna/dt-5cx /dt :2a3 FEL n(H202 )=ns-5x : Ll adiill Jsas o
dn(H20z )/dt= -5dx /dt  : sl 588 (dny/dt)=0 o3 ling ae
dx/dt=(-1/5)(dn(H202) &3

Vvol=(- 1/(5V))(dn(H20y) /dt) : de yudl 3 e (& (a sailly

t =0 min e Leaallde pull Clus 4

o = (- 1/(5%200.10°3))( (0,25-0,2) /(0-4 ))= 12,5.10"% mol/L

t =20 min 2ie denallde )

Vwol = (- 1/(5%200.10%))( (0,11-0,07) /(20-25 ))

Vvol = 8.10° mol/L

V(t=0) > v(t=20) g\

O alai g (a8l W 3S0 55 ol Culd anall o Ly g e litall 3alal) 4aS (il Jelal) oL
o=l 1 e J sl (Soall daladl 03) Ao juall dad 85 yigall A8 jal) dal gl (e 38 53l
il ol @ lelaidl €0 5 s

113 Gl

z 5= ¢ S208 2 (aqy iy 1S 5usS 5 5 )l gl [7(agy 23l 2 ) 5 WS e skl Al )l
58S 5 om Jslae e Vo leaa 20 C (sl 508 5l (63 2 sauli gl 353 Jslae (0 Vg e

3as) 5 JS aaa Glie 10 ) g el pusy =0 s ddaslll & Cp (sl 508 Al (3 Sl S
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(Ol i) e lele diani dlaall sy Al Jadll e yad Al Jeliil) Alales
H202¢q) + 21°@aq) + 2H30"@g) — 12 ag) +4H20()

el Jgan -3
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Gluldll J gaa -4
t(min) 3 6 9 12 15 20 30 40

Vs(mL) 58 1 94 | 124 | 144 | 158 17 18,8 | 19,2
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ft =12mn 4aalll xie Jelall gt da -1.2

¢ Uns s HaO" o) 8 Jliie) oSy 8 =22

Jeiill dyadae Y dyanal) de o) Ao Causal) -3

[ Hs0*]=0,1-2[Mg*] : ol -4

. 1=ty aalll die o i &V 3 ) o AT Ao s il o

Mg = 24Q /MOl : o s3 jall &y 3l 2l gall A 1l ansal

z e da

( H3O'/H20) 5 (Mg?/Mg ) :delall & sl ol -1, ]
Mg =Mg?* + 28" 32SY)  :(piieail) Cpililell
HsO" +2e° =HO + Hz  gla)Y!
ey salall deS 2.1
no(Mg)=m/M=1/24=4,1.10" mol

CV=0,1.100.103=10 mol

No(Mg)= no(H30")/2 : 08 s e 58 giw Jelds Als Ll
a5 sin Gl all 03 3.10%<41.107° o Ly

Jelal) aass Jgaa 3.1

Je latl) Ualxae Mg + 2H;0" = | H2+ | Mg* + | 2H.0
Aol il | ol

Al 0 4,1.107 10 0 0
Jeadll el | x 4,1.102-x 10°2-2x X X

Aol Xmax | 4,1.1072-Xmax 1072-2Xmax X X

saaall Jelatall
10%-2Xmax =0 5 4,1.10%Xma =0  max o=
Xmax = 4110-3 9 Xmax :5.10-3 1Aad

H3O* s 2l Jeliiall 5 Xmax =5.102 Mol 03 ¢ oY) Xmax (380 s 2aall Je Liiall

n (Mg#) =x 38l Jsaa (e -4.1

[Mg#]=x/V 23 Vi deldl as gl aas e apndilly

[M@?]=Xma/V =5.10%/100.10°= 5.102 mol/L  :Jelisll &ules i
[Mg#1=5.102mol/L ¢ t=12min W -1.2
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[Mg%] ¢ st t=12min Jal oo [Mg?*] S5 oY (Jeliill iy 03)
Joliie 5 Lia o s suSY1 3 )l 55222

t=0 2ie deanllde jull Clua -3

v=(1/V)(dx/dt)

N(Mg?*)=x Jelll axéi Jgaa o

AM@]/dt=(1V)(dx /dt) Gl [MgZ] =XV saaal Ll andily
v=d[MgZ)/dt o

v=(5.102-0)/(2-0)= 2,5.10 mol/L.min

n(H30*)=102- 2x 5 n(Mg¥)=x :Jel&ll ax& Jgaa a4

n(Hs0")=1072 - 2 n(Mg?%) L= sl

[ H;0%] =0,1-2[Mg?"] :V=100.10" L e apilly
d[ HsO*] /dt= -2d[Mg?] /dt : BVl a séi : de pull oLt
[Mg¥]=2,5.102 mol/L olét=typ dal (e
(tz , 2,5.102) dkadil) xie iaiall Gulaall 4 55 Jalaa Cane
v(H30%= -2 v(Mg®*")= (1,4.102-5.102% )/(0-6,4 )=1,12.10 mol/L.min

123 (ol

[T ol 315 b By el 353505 ol Am ) ey Sy O s imanSY) oLl
2H202¢0p = 2H20 + Oy  :daleall Gy ¢ Fedt
H203 38 yilas 5 V=5mL &ie JS pas ABleie e s Jelidl 138 28 Al
) 68 painas s b KIMINO p51mbs sl 3kiia st Jslan A 3 e S Al
8l Jelas 53K e J geanll 2 33U KMNO4 Jstas aaa VE &4 C=0,5mol.L?
5H,0; + 2MnOs + 6H* = 2Mn?* +50; + 8H,0  :Aabeall z3ek

S elall 3alal) 4peS ) shail Jiaall N(H202)=f(t) (siniall s ) (3o e 3 yilaall il
& "'w ‘
Alaaiieal ddabs gl t)jujc.kzu.u)l\ v |

. 1=20s ddasll) die Lgiad Caua) | Jelaill Audaslll de ol CGate -4
T8 Soa ) e de yull skt S K315
Al Lo ol (S Je il Al sial) ganal e sl (f 0 -6

A I 1 AMn(H.O
. 12=40s 5 11=0s Cibaalll fu ghad ol VVO|=—2V>< ((At2 2)

1 . : .
[H,0,], = E[H 20, ]y 108 t=tup Wl G g ¢ty A Wil il -7

Bodbaad) Jelds ¢l jaas SO -8

12205 Adaalll vie 3 plaall 2 33U KMNOs Jstaal) (30 VE aaall 58l -9

el A0 AIXS 5 ¢ HpO2 Jstaall 40005301 40aS) (10 750/ 48 (i3 (53l gl (e -10
.'ﬂu

-

ti/2

48



A i) IS5 aleall i e an )l ¢ dapa gl e 84 il cane§13) -1 1
9% jlaal) Jeld 33aty Ja daca gen i Jleliill Jas gl (58212

n(H,0,)( en 102 mol)

/N
5
4
3,35,
N
3| N,
N N\
\
N\
N
N\
N
2
N\
N\
N\
N
1 S
DR
S N\
I N\
AN \
\
N\ \
N\
20 40 49 60 80 100
t(s)
z e da

Ailaie Al gl (3 ¢y shall (puit e el Jans gl 5 Jagua sl -]
No=4.102mol (k) (e e 1ol Jelall andil) Jgan -2

Jelail) i [2H202; =H20 + O
eliia | P (Mol)salall cilpaS
(mol)
EEERA) 0 No=4.102 38 5 0
ER ) X No-2X 38 5 X
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Al Xmax No-2Xmax 38 9 Xmax

D Xmax Sles -3

n e
X, =?°=2.10‘2mol e 5 Ne-2%max=0 ! Ni(H202)=0 : poai
V= Sl a5 e il ) 5 il e 4

e jull3ke (8 n( H202) Jledl e de jull Cluad *

¢ n( H202) = no( H202) - 2x : Ll aamill Jgan (e
¢« X= (no( H202)/2 - n ( H202)) /2 raadd ¢ X aadill B jle A
dx_ _1dn(H,0,) a3 a3l Al SRS
i raad (e )l Al (3 X
1 335.107°-0 , g 1 dn(H,0
V) =——X— =34.10"mols™ __1dn(H,0,)
2T 049 SVET T

038 el g e pa g Aatall e ddali 8 (slaall daa 58 Jdlae oo e dN(H202)/dt - -5
Ao pudl 3 (B Iasll gai ST Jiad) (ol dum il Jelae a0 o1 Lol (it Ciliaal
d&:w\ sala :\_MS uagl_u (EEEPETE} uaﬁ\_\l\

1 dn(H.,0,) . 1 dx . .
V=— ) (da L¢ Vv=— ., — 2daaaall de plll -
‘ N oa eomslhov=ge e ~41-6
1 An(H,0,)

108 Cpaia ga (g 0S5 Je Ll Aglas ol) de )

2V At

2 -2
yoe L 3.10 410 =75.107mol.s™.L™" 4w
2x5.10 40-0

t12=20s : 23 Okl (e -7

Nuz( H202) = no( H202)- 2X(t1/2) a8l J g3 (e Ll

X(t12) =Xmax/2 Q8 t=typ Wl 1 =il Caa Ll

X = n_20 1(3)d ) e Ll

Nu2( H202) = no( H202) - no( H202 )/2 ;o gl

N2 H202) = no( H202) /2 44

[H202 Jtiz = [H202]0 /2 il S (V) HLelddl gl aan e danally

Al 5oy Jeldi aily ey 3 pladd) Jolss -8
sl 5 yie s s Jeliil) ) oS IS ie 43l (5_jlaall ) dagliall Jeldi aua -9
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n(Mn204—) _ n(H:OZ) N

4 [H:09 (molLY) _ 2n(H202) IRVES 2x2.107

SV, = .= =16.107L
5.C 5x0,5

(3 52 N (e 75% ¢laial o) -10
( O,75><4.1O'2 = 3.10'2mol )

t=40s u—o)l\mum\wjllozmolu,&ud‘
" (il JS ) Je il e o (e Sty Jages o g 35111

AT Jeld @iath b (oS aea g 0 AS e Ll GV Y 212

24 (i ail)

(A e by A1) 5 H02 gl Aalas
H202(aq) + 21@g) + 2H30%(ag) — 12 (ag) +4H20¢ (1)

Capai ¢ cliie ) el das o) ans anni () 93 (e 31 DA 2 540) @bﬂaabd\i\ysd&umbd
e s 5] ol o ) 8 e e o )

wukhmd\)uésdﬁyww\sgeaa
. C1= 0,15mMol.L ™ o 38 53 ( K* +17) pssadi sall 35 Jslae (e V3 =20mL Leas *
_bd\,j‘).jcaAdeu\\M

shiall Ll 5 100mL *

( Imol.L ™) JSpall cuy Sl aes (0 20mL *
Ll e ImL *

.C2=0,1mol.L? e 55 5 (Na* + $203% ) a5 seall Gl € 58 J glaa (0 V=IML *
sl anae i all

o S5 cumanSY slall (e Vo=20mL Leaa dalaws daul g5 Ciuai ¢ =0 ddaal

el Odd T 5 Co= 0,04mol. Lt

iy S o Jslae g V= 1ML 38ke Carcai 53 3Y) sl sedal 38 sall (a3l ty = 300
oY sl s (Nat+ S204%) p s saall

Ol 5S o Jolaa (3o IML 3_ndlae s das (e Canald t) die daa (e yeday (3 3 ol
£33 el
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g g H,0; $:05”
= = .
/_I\_ f_l\_
AR e — —
N I BN L
date t1

vimL) [ 1] 23456789 10]11
n(l2) x105mol 0 | 5 |10 | 15 [ 20 | 25 | 30 | 35 | 40 | 45 | 50
t(s) 0 | 29| 62| 96 140|186 | 242|296 | 366 | 465 | 590

(1) Ja¥) delis 5 (2) Aagliall Jelial Gistaatll Gilalaall i€l -
1o e ) ilitae Jlaainly (4 -2
n(l2)dsiid) = n(H202) &34l = n(S205%)/2 Janinsall
€Ll (pa e o i) Jans 1l il 1301 -3
¢ Jslaall & B TIT] 2l a)) sl 5855 yiias 1lal 4
f[H202] Lkt S -5
N(12)=f(t )lnl) (Sniall ans ) -6
Ol 5 Jeliil de pu ) ohaii (i -7
Jan S e dal e 2l AL B 4aS (e -8
.mol.L st a Laaall de yudl 3a 5 of 5 -9

g e da

(12/17) 5 (Sa08%/S204% ) :(1)Jelall : il -]
(12/1")  5(S406"1S205* ) :(2)d=\iil

{(1)delil) caa gl 22

13) Adabeall s 9 H202 98 sl Jeldiall (3] 83l 1 aaa§ (K* +17) psanli gall 2 93 J slaa
ey l2gelmol zu4ldH02 (e Imol Jelss
n(12)dSiia) = n(H20;) sl ol s 12 (e X Mol @i 4d Hy0;, (e x mol Jels 13)
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N(12)=n(S205% )/2 : Wl 5% 5K A ind :(2)Jeliil) o
n(l2)J8adl = n(H202) sl = n(S205%)/2 Jariasall Al

O 138 &A1 13) 5 (5550 sl i |y 2 sm s oLl () o ladlill Jas ol o LG ddliza) (ge ol -3
8l Adads 4 aass (LAl 3] |, claia) e AW

r (2)delally aaati (1)delal) b ellgins Al il oY 4
¥l ) Gallily s¢8 aan Jeliie H02 -5
HO; < >£ n(l2)=f(t) &= -6
Jeadll Ui paility HpOp O (i Jeliill de ju -7
| I—
I Laal 0580 S ey -8
nL,(10”mol) n(lz)dsjﬂ.d\ = n(H20z) ol DA ellgial)
50
» = Co V0=0,04x0,02=8.10"mol
30
20 Sl Jidas Janiss -9
10 - Vo= (LV)dx/dt <
0
o v Ao e [Vuor]=(1/L)(mol)/(s ) = mol.L.s?

125 Cruadll

Jeliill i 5 aane o g 8 ¢ H202 ) cunnsV elall s g3 edass 2l () 25all ) 5
H202g) + 217aq) + 2H30+(aq) — 12 @g) +4H20q) : em‘

T Jelill o) J sk e -1
el 8 20212l g La Y1 5 5080 (il e s jaal) Alibeall JIA (e a2

el Jsaadl (8 Ao e ddlide 4y jad da s iy O jad) o plad 4536 -3

3 2 1 Tadl) 4
X X X (10°mol ) H20; 4xeS
80 80 40 (10°mol ) I ausS
83 83k 1 33 HsO" J 4alaiy) 4.l
20 40 20 O0C o Aelal) Jaui sl 5 ) a4

53



el 3 gl U ) pally 5alall Zpa ol s A (0 53 JS) Ry anlia jea3 G
oAl il dlies sl ()

|
& (L) (10 mal)

BT

Vi

D $ a3 U8 8 Jeliia ol dasu g 93 i H3OF 2l 8 o -1.3

X dad it -2.3

t=40min 5 t1=0 :Cibaalll G Ao sidll de yudl Glall (e (e -3.3
(C)s(b)¢(a)iBE bl e B

48 g Al Ay il gl IS sl 4.3

e Jeldiall g jall a5 e

126 Cralll
¢ S208 % (aq) i 2K 5 5 30 35l 584 | (ag) 2sal) ) 5 32u8Y (a3l e il A 5l

sl Sl 63 iy S0 suS 5 Hm Jslae e 20l ¢ t=0 Adaall) L (Jax

s sing g (ouhalizall LA (358 & g 00 250 ML 4w ydm 4 C1= 0,25 mol.L*?

5 ie Al (S 3 Cp= 0,2 MOl L sall 38 i) (55 psandi sl 355 U slaa (30 80 ML oo

5353 3ad ele e 5OML 52 150 ML Airs iy 84St 5z 3l 138 30 5,0 mL 22k
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o 323 guall Gy S 581 Jslaay pll (5 sina pilad o sl o Laall gana (he ol (ymmn g
e “—QL“AM R&J‘ dM-‘ 63 ¢ C: 0,025 mOIL_lg_AJAM ).éS)ﬂ\ L“EJ (2Na+aq)+ SZOS_Z(aq))
Ve sl

: S Jsaad) A lgle Jeaniall gilial) (5

t(min) 3 6 10 15 20 30 40 50 60

Ve(mL) |3.1 |57 |85 |[11.3 134 |162 |17.8 |18.8 [193

x(mol)

Jelidll L A2l (ox/red) cbaldl of Lade castall Jeliall = aiall (1) Jelial) Alslas i) 1
l2a0)/I"ag) ¢ S208% (ag)/SO4* (ag) NE

el 13 a0 Y paa o5 2
€5 el U8 535 5l i elall 5a 50 ML 8 2 salall ¢ jall g s cony 134 3
5 el Jpail zaidl) (2) Jelidl Askas et 4

|2+ 25203 (@) = 21 (aq)+S406" (aq)

¢ =il 138 & jree ke

X=V ¢ Al i Jing (1) el p of oo

o 533 goal) iy S ol el Jglaall dsall 58l (1) I3l JSiall o sall L sala duaS
Bodae JS 3 Jslaall sl U1 g die o sSsall el Jslaall ans g

A aaall g o g0 saall <l € i plaall Jslaall gl 38 5l ¢ A8Dall il
oy bl Jgan Jasi

X= f(t) 2aiall s ) 5
1= 25 min daalll i (1)delal) de ju dad (e 6
(1) Jeliil) Je il Cauai (e ) da i) & ¢ t, adaalll 8 Jelaill e V) aniill cava) 7

127 (il
(1) Jelaill Wb g ¢ aman Jans s 8 ¢SV elall ddaud 5 eday auklis 5 gl o ) 5
H202@ag) + 21'Gg) + 2H30%@ag) — 12 (aq) +4H20)) (1)

¢«(Na2S203) a5 seall Gl S 505 (e daslaa AneS Capai (o ) 25l (AU SIS (e ) (]
:(2) c.a).uﬂ\ Je il Cus cL3AY) 2 g g 2 g0l @u@dchﬁgggﬂ\
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I + S205> — 2I" + S406* (2)

Jslae ¢ Ll e 1ML ¢ 1 MOI/L 23S 5 a sl sall 253 Jslan (30 10 ML = e oz 3l
paa Jrad elall (e 40aS ¢ 1 MOI/L oS 5 a0 gusall Dl 58 5l Jslae e 2 ML 5 ¢ oaen
1L b 5B Vil

Al il J g e Juasid

t(min) 1,41 30(49| 70|95 |126 | 16,6 | 22,3 | 32,6

n(l2) mmol 1] 23] 4 5 6 7 8 9

n(l2) = f(t) ;o au i -1

. 1=3,3min daalll 8 o5l AU (G dpaaal) de ) dad (e -2

f2ae de jull dad ual Ble g Flan S (e ) ey JSASRN 3 gl AU Balal) S Al -3

m‘(1)491&1\@)“‘;;(|—|3o+)ewys}y\;J\}A‘;y&\)ﬁ)ﬂ\ytmbﬂ -4
n1=10-3mol JE & U (1) (el w5 alide pH u\akuj\gmbd\ A il
Al il e Jaasiid oo gl AU (e

pH [HsO*](mol/L) t1(min)
1 10 3,3

1,5 3,2.107 10,4
2 102 32,8

¢ HaO* 2 sl Jgall 58 51l e 2 gl 305 < Jelall ey Ly (o

128 Gaall)

gla ¥ 5308Y) COlelii (e (alk & 55 s (La dismutation) el ae Jeld (el 3
Lae cJelall 8 Alalall o) sall jualic (o juaiall G o g la )5 320ST Jelds & gan Lgd 25y Al
Ol (il e J sl M dledll (8 g0

o2 (g (o Il i (8 Laas je 0S50 0 6S) i aae Jeld 8 Jay Al juaiall Jea
 H202 G s ouedl 2S5 5 5 CIO™ 5 gugll 2l 5 SN pualial)

Al Je i) Aaladd 68 5 NaClO Jéla sle Jslae ae HoOp (AnsnsY) slall Jslae Jeléty -]

H202@q) + ClO aq) = H20) +O2 (g) +Cl ag)

aﬁ}@my‘;w\dpwvlmd‘)jd@cﬂst OA.LAJ‘_;
S e aeai Co=0,3mol.L? o)ﬁydﬁb¢qu23u¢4C1—04molLl
‘_;cd.m;.\& aJ\P@JJJLMwMJLA.EJ‘}u&VOZe;Q\u.us.ajca\_d\Ozu.\;,u.us\}[\
- ) Jgaal
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t(min) 0] 2 | 4 7 9 12 | 14 | 17
VO, (mL) | 0 | 35 | 60 | 90 | 110 | 136 | 146 | 155
x(x10°mol)

24 L.mol™? st (A sall anall Sua Vi 5 VO, Y2 () a8l e e 1.1

X = F(1) :0bd) pu )l 5 bl Jsan aail 2.1
t=0 ddaslll die Jelalll de yw cawnl 231

i il 35 (S elall ) on 5 sl 2S5 5 (e (e Jslae Jlad ) shai il -2
2H.0, = O2 + 2H20

.[H202]0 = 9,0x102 mol.L (A sall o 3S i

Aoalad) aal) 8 Bia iaanSY) oLl Jlas

(02/ H20;) 2l s pall Sy (cimanSY) clall 212
S elall L) iy Al s AN AN S (Jelill dadaiall dlaleal) Jlasiuly

j;‘ik,\‘;'\:\;:\us\i\ cw\wdcbﬁjﬁuu\ cgmgjaj(])ﬁ\@a&dw\gjﬁ_z_z

[H;0;] (mol/L)

10T

010

f(ms

s

RE

CAded e Jeldill Caal (e e 232

LeiSa CIO™ <y 518 smedl 3 5) 95 -3
ClOz @l sisI 2 s () b s Sl
CCl s a8 ) s

+ Alslaalls 5 Jsaill 13g] el Jell

3CIOC = CIOs + 2CI

fo by J3adl G e Ja o e -1.3
ool Jeatl) 13 dalie Sy 8 2.3
PETpEncihil

Ol Gpilaladll (s2a) 233
5L Lgdiat 3 4t 5 1Y
(st Cu ) slS sl

ClIO +2H.0 = CIOs + 4H" +4e

LAY Ay iSIV) ddail) Aaleal) i

G 5IS g 83 Lt alall FaaS <l il Jiaall (2) JSEN aney oy i Jpadll 138 Gadlia -4.3

el ANy



n (C107) (x10™mol)

)

(2) s

t (min

Ja 3% 40

CJelaill s Jan el -

S OGS L e o i s eJe il daalll Ao ull Gite -

v=(-1/3)(dn(CIO")/dt)

foa il aa gl oS it S ¢ £5=208 5 t1=05 (iballl fn lgiad cuual o
flelall caal (e ) e J 58 13« n=120 mmol dlai) 3ale 4y Jsail) jlasl Alls 48 -0

129 (poall)

RN V1:50m|_ P C).u cC1:6Omm0|/L a)':\SJS «ﬂ.\j\.us;\]\ (e JM 'éA.\.uSi ds;.a -1
(sl o 3855 (2K + Crp072) pomnlisll ey S AU Jslae 5o Vo=50mL pas g
oSl e (e 83b ) 39a s Cp=16,7mmol/L el

>

[Cr3* ] (mmol)

t(s)

58

i 5 3208 Chual ol S -
dacla Y1 50V Aalas & g la Y]
ekl Jsaill 13

Jelal) eﬁ BEEEN (5‘:”‘ -
Xmax sokae ¥ a2iil) Ao Caval o

bl J gatill dig 311 daylial) 22
[Cr?* J=f(t) ) s LitiSa

el Caal ey Wil cpe -



1 d[Cr+3]
VVol = E dt

A3Mally

(CO2/ H2C204 ) ¢ (Cr.07% [Cr#) il

z e da

Sy 5 5auSU AllaaY) Alslaall A4S -]

gl ) -Abadlilas Cr207% g + 14HY(aq) + 66 = 2Cr¥* (g + 7H20¢)

I PR TETOR A KA

H2C204@q) = 2C0O2 + 2H"(ag)
el

+ 2¢°

3H2C204(aq) +Cr207% (aq) +14H" (aq) + 66" = 2Cr3*(aq) + 7H20¢) + 6CO2 + 6H*(ag) + 6€°

3H2C204(q) + Cr207%"(aq) +8H*aq)y = 2Cr¥*(aq) + 7TH20¢) + 6CO

gla ¥l 32uSOU Adlaa ) Adabaall

a3 JI Y

; Jelal) 228 Jgas -

3H2C204(ag) +Cr207% (o) +8H*(ag) = 2Cr¥* (aq) + 7H20¢) +

Jelall | asladll 6COs
Aa| el (Mmol)saal s
Ay 0 3| 0,835] s 0 5 A5 0
Al X Ny —3X Ny —X| &L 1 2X 58 5 6Xmax
S| Xmax| N1—3Xmax| N2 —Xmax| 32| 2Xmax EBCEY 6Xmax

4y 0,835-xmax=0 2= Jelis Cr,07%

OB R  X i salae Y] Al (i o
Xmax=0,835.10°mol

o2 s ye ST Xmax=3/3=103 Mol 145 3 — 3Xmax=0 :33s Jeliia HyCo04 Ui

Xmax:O,835.10_3m0| g Cr2072_}2» aaall Jelaiall

(gd) 4ansi Caiai Jeliill ¢ ol (§ jainsall a3l typ Jeléil) Caual (e ) <122
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[Cr¥* ] =n¢( Cr¥) /V=1,67.10°/100.10°=1,67.10°mol/L :lual

[Cr3+ ]max/2:O,835.10_2 mol/L :8,35mm0|/|_ u\ﬁ T2 d;\ e
t1p=30s 2 olall e Llauyl

[CI‘2+ ] AV Jelaill aaall :\LJJ\ Bole —
n( Cr#*) =2x :Jeléill axs Jgan (1

[Cr* ] =2xIV 33 V aaall o sl
d[Cr3* ] /dt= (2/V)dx/dt 2 lanzly

Vwor=(L/2)d[Cr?* Jfdt asi sty s wyor=(1/V)dx/dt L)

Clual Griladi die 255 t=0' S (8 Lubas aw i 1120 § ddaalll ie dpeall de jull dad Cilia
(obadd) Jao) 5iiiall

Vwoi=(1/2)(12.10-0 )/( 30-0 )= 0,2.10° mol/L.s
:t=50 sibaalll yie Lgiad Cilia
Vwor=(1/2)(10.103-3,7.10° )/( 50-0 )= 0,06.103 mol/L.s
: 30 Sl
acilalaa (b 5 o5 Jeli JSE5 Sp0g% iy SIS 58 gy 20 8 Aassd 53 |7 25a0) 3 ) 98 320

S$:0s% + 2= 2S04+ 1, (1)

A S § L

S ] ALE(B) 5 (A) M ulS e 50

- Cy=0,04mol’L : . - .

C1=0,05mol/L i Loom OS5 sine = jan a5 =0 At
V,=100mL = , . ,

\;___HJ e a8 380 el s e pe el Jan )
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¢ 6= 300 X ] A sl AN 5 jle o ale 13 -5

> =39,09.10° Sm?mol™ 5 C =50 mol.m™ 3l 1 4ad sl
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s K=1,6.10% 4 8 cul Cua (HCOOH <l silisall (pmnn aa Jaall b (3825 -6
1= 0,056 el pasill i o 2238 5 = 1129 uSem'™
flania "5 uS 1 Al sl dps CulS WSS K ) il Gl QIS LIS 3 jlall Ja

3,8 0585 pHA A ld ¢ & elall a1 L (A paeall (12 0,01 mol Ll 13) -7

e ST Al AN 8 A sal) S0 S i -
4 [CH:COOH] (mol/L) [CH3COO ] 5 [CH3COOH]s <[H3O"]
oL o5k LS syl e MU lall e -

Z ol e W a3l AV (aeal) 38 53

e da
adal) Jias Al OH XS 5 H3O%(ag) 5 CH3COO o)  :Jslaall ABaal giall 3yl pal) -]
CH3COOH@Eg + H20 = CH3COO @q) + HO% g -2

CH3COOHgg + H20 = CH3COO aq) + H3O (ag)
Jelall Alslae
Leall s | il (1073 mol)salall cilueS
Al 0 No Cuda 0 0
dllaw) X No — X e X X
Adled X No — Xf SEYAN Xt Xt

n=C/IN -3
T= Xf/Xmax -4
G:Z}\’i'[xi] ; Wl -5

6=\ CHsCOO[CHsCOO ]+ AH:O[Hs0"] o
5=A CHsCOO “X(x/\V)+ % HsO*x(x/\V)= ( ZA ).( x¢/ V)
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Xmaxdd V= C  als xilV=cl/ (27&) 4

o/ (h )
T= Xf/Xmax = C( ) = 0,0l UJ;‘
el -6
CH3COOH HCOOH
K=1,6.10° < K=1,6.10%
t=0,01 < t = 0,056

558 el skl A S LS | € K S LS a5 jaall (53
[HsO*]r = 10°H QipH = 3,8 o< 1) -1 -7

[H:0']r = 1038 = 1,6.10% 4ias
mol.L

[CH3COO s = [HeO*]r = X = 1,6.104 MoLL™L  :psiil J poa cnen
[CH3COOH]s = Nochscoon - X = Nocracoon - Xi = NPcracoon - [H3O™]r
[CH3COOH]s = 0,010 - 10 = 9,8.10- mol.L !

-

4 [CH;COOH](mol/'L)

001 L
0,0098 —r—>
I
0 -
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i elall 8 a B s (Vo=100mML 4ess  (CsHsOs) Sl sSull (anasl Sy Jslae
o 1S 5 (Na" +OH") a5 sall 2S5 52e] Sp Jslae Aol 50 Sp e VA=L10ML Lena lad
Ol Gpiniall e Uliast y yie pH adis Jeaiuls Cg=4 mol/L 54

4pH Courbe dérivée4, . dpH
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5.4. ; 5
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2.. ' "2
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ol e S Cae 2
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oAl el ) Sl (aeal g salal) s il 4
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Omelidll (3 " 1000 Mg " e s sty (il o (I e padll e AV pun s plall -6
Mo & 4l 028 o & o

z ra da

@ Ve Cas ¢ Vem14 mL 58S die Caliaall aaall 4 s Gilall Jiaie 43 )
dpH/ dVe = f(Ve) Gidall sisial 4paall ALl
e ) Allacal 6 5 5 fia oS g oot Melii 5 LIS STl 38 (U S ooleliiall 5l e
aaall Jeliiall s e s 5Ll
Na(CeHgOs ) /1 =ng(HO ") /1 s3aay Sl e
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na =CgVe 4% ng(HO )=Cg Ve  :Ailadl ng(HO ") &
Na=4x14.10°=5,6.10% mol : (assll np 33kl LS Wl Va=10mL aaall G
No = 10.na = 5,6.10° mol : (aeall ng salall 48 Ll Vo=100mL axall

M=6.12+8.1+6.16=176 g/mol : CeHaOp-) &l sal) A<
< mo=no.M=986 mg ey No=Mo/M Ll

(Mo-m)/M=1,4% oaail) ali ¥ :Uadl) late coliss
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(S dslaa e Joanid
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H
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[
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Sl REBUIIN IR 3550 el
Ol aed Jlas 42 —-6,2 3,1-44 7,2—-8,8
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Of lale Jslaall (pa yilasl g 8 I HCT Ca s )51 Gaead g AN Gl -5
Jslaall Lpaaall AV 5 M(HCI) = 36,5 g.MOI™ (& Gan s oel) )5S (imaad 43 gal) ALK
p=1160g.L? 2 (So)

¢Sy Jslaall o il a5l m AESD Canial -6

J staall 400 Al €5 5560 e (i€ Lo 38055 Ja 5 Sp Jstaall 00 Zusil) Canal -7

zre da
H30%(ag) + HO (@aq) = 2 H20qy :Jeléill dlalas -]

VE = 11,2 ML :Oeainsall adaldi ddads 38 55 080N (s 3 jlae s & 58SHN D
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[ i | i | |
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L) i i Ll 1 ] Ll 1 i 1 I 1
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n Sl — Al - sal<Hl
HaO™* sl = nHO_ sbiaa ;gdlsill 2ie 23

Ci.V1=Cg Vg —— C1=Cs.VE /I V1
C:=10%11,2/100=11,2x10"3 mol.L™

Co=1000%C; =11,2 mol.L? :3,1000 —aéa Sg Jslaall -4
Mo A<y | IWENE

Mo =NoXMHci = CoXVXMhc
mo =11,2x1x36,5= 409 g
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5 Jslaall 5a 100 g b 8253 5all Gman) RIS (38155 (p) AL Gl -7
(aaall (e 409 g sl Jladd) 50 1160 g Jaf o

p =409%x100/1160 = 35,3% Wl 5100 g da e 103

A Ao

e g el Asli s anl) ae aeall Sl C Hg O (€ Ol ) el 5 S (mea by
Sl

) e shaal) 46 all Lglay e Jand i) sl s Jslae e sy -1
M=175 g/mol | P=11% 3 allds 0| d = 1,6 4

AL e bl Pails ameall Jslaall 38 55 € caneal -

Jeanid 5 10 100 A slaall (e Alie Cabds 488 yal) ZiUad) e Aacsal) e sheal) Fal (p 2SIl
Ol Gyl Bins 5 S Jslae e

Gy Sl mea (e 830 J S Al 2 § 0 V) = 20ml Leas i W13 il
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dalaall e Al A8liall il glzall (ga (38a3
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3,05 Al o Juanid ikl Al PH (il
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PKa = 4,1 o) We il caeall Jslaall 35 € dad canal -
W KPP o W P | eﬁﬂ\wgﬁ\ -
PHyd Aef (afi o33 50 F Lg8335 S (e (5 Al Ale 231

LogF

A8l Laa ) s ALl sl Aansd o (o

sz = \/ETﬂ
S Jganll LS o5
F 5 10 15 20
PH,
Tr2

Trs PH A (e IS o casanl) il b -

&3 V1=50mL 4aaa 5 C1=102mol/L A sl 0 38 5 HA Caea (:2eal Sy Jolaa -]
. C0=5.10mol/L oS i cpmaall (il Sp J slaa (10 Vg anad 2adiy 5 juaas
V1 5V ¢ C1 ¢ Coomasdall aagl 1.1

. Vo e st -2 ]
Ml gl e Jeanis S; 5 So cadstanell pH I e sia pH L g2 ol -2
J slaall So S1
C(mol/L) 5.10% 102
pH 3,05 3,4
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Jsaad) JaSI g Jail 1.2
Cagnia AH Gaeall () il s il 2.2

1
~ pH :E(pKa—LogC) PO Sy ASSE Gaea Alla b ol cuale 13232

PH(S1)=3,4 &} (e (333 5« C1/Co e
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( CH3CO2H ) i sili¥) (aes 1 58 Jarivedl) manll o Wle -3

oLl 3 allail Asbea CiS1 - 3

St Jstaall 8 aamil) Jgan Wil 223

S1 Jslaall 3 3aa) giall o) YV 35S0 5 e -3.3

Jelll a A1al) Ll jass A0 PKA A sand) s dad it -43

. Co oS5 5 pHo AV Sp Jstaall (aeall dlSan Je il 7o o381l duis 0 e -4

S1 35S0 ClsaallTif 5 Tof e At s -5

(el ) sl Jlaminls 3N = 30 o5 ool Y Gaes GSE e cadadl) [, i) -6

Al 53 (S) Jslae e Vp = 20 ML e (48 8w € 25°C 5,0 all ds 2 aie -]
Jseaa Cp o 1S s

.Ca=0,10 Mol/L »3:S 5 Ceasoned) U5 aeal Voslaa Ling )38 Capial dala ddaud 5
g (Va)=dpH/dVa s pH =1 (Va) : Omisiall au y e el
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ﬂ f_%wwa)
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eroall Hagaill oy |

el Jelil) alas aiSi L o

( NH4"/NH3 ) 4l pKa 4ad 5 Sp Jslaall Cp 35S 5l dad (e JS a5l gl Jlaninlly -
€7 e il 8IS A xie pH ) I3 7 il o

. C=1mOl/L s 3 5i Sp (le J slan (3 Wil o yuiani a1 Sy Jslaall () cale 13) -

. Spdstaall (e 1L aandl Ciliaal) elall Ve, anall an

Jsse 30 V=1L o J paall jhiall clall & el sa¥) e 0V =0,24 L aas Ja3-2
PH=10,6 5> <l 53 A

V)l anall 88 giaall n @l sadU 3alall 4paS ol -

slall 5@l sa¥1  Slaasl Jsaill A daiall Aalaall ST - o

.S Jslaall 8 80a) giall 30 5 jugl) 53 LS Balall 4aS anal s

o Sl Jelanll 13g) 33 sall LSl Jgatll Ja -5

Ke =10 clall o Lall elaall ¢ V=24 L/mol 3l Jsall anall :ilidasdll
g e da

eroadll el oy U

H,O" +ClI" + NH, - H,0+ NH,” +CI" -«

] s U S Ble Latall salal) chlueS 58l die - s
E B Ca Va=CpVp i sie 5 siu
/ ;S e Caliaal) anall dad daay (3l Saia
Laall Alaldl) 38 o VE Cus ¢ VE=14 mL
dpH/ dVs = f(Ve) @il isidl

_CV, 01x18.10°

—— =9.10" mol/L
V,  20.10

C,

pka=pH =92 5l aaivie s

Co.Vp=C.V sl 5eld Jarici -a

e Jslaall Ciliaall clall ana

Co.(V+Vea) =C.V  —Vew= (C.V -Cb.V)/Vs =11 L

n=V/Vmn=0,24/24 = 102 mol -i-2
NH3aq + H2Og) = NHs g + HO ™5 -
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[HO]= Ke/ [HsO*]= 104/ 10106 = 1034 =4.10* mol/L =
Xiin = [HO] Vs =4.10*mol 5 Xmax=No=1.102mol -2

T Xfin/Xmax = 4.10_4/10_2 = 4.10_2
(A5 e ) dsane Jelaill 3 1 (e BT Alall anill Ay

3 guall sl Aausl 52 5 plai 53 R-COOH men ((S)Jskae (1o 20ML i (oIS b g
(Al Gaiall Je Jiasid ¢ Cp= 107 mol/L Jsall 0 S 53
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. eaaall Jslaadl Cy (A sall 38 il i) -3
AN die Al o) aY) calisa 30 55 a4
axs 8 R-COOH aeall (e m= 3g A 130 o jpant &5 anall Jslaall of (2 4 -5
skl (e Veau=1L
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cpKa ) dad glad) e il 2.5
€ali 5 plaall Jelis Ja ¢ K Jeliill culi el canal 3.5

T i . - . w
. pH = pKa+LOg(E) :Q‘Qﬁ_g’[ed'sﬂ\d._\u}uﬁ 4.5
(eIl () ) sl Jlasdianly gl & i) & ¢ aeal) GlSE e caggal) il inial 255

0=16 « H=1< C=12 (g/mol) « pKa(H.0/OH) =14 : &bl

dad i 5 (C) 4dlise 4 gall W 3:8) 3 CH3COOH <l sli¥) (iaaal d3ile Jillsa juans
r A Jsaad) A se il | PHA

J slaall S1 S, Ss3 S4
C(102 mol.L™Y) 10 5 1 0,5
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sl aa aeall Jelds dlalase ST -]

daall skl i gall ol Jgan Lisl -2

S1 Jslaall a3

S1dslsallpH; s Cp AV Jelaill 7 Aleal) aasil) doi e ye -1.3
3sana Jelill Gl e 383 5 7 Gl 2.3

pKa ¢« C ¥ pH ke 2241 -3.3

LI el 13 Ja S8 90 je 10 sl Lavie Jidlaall 03] pH ) iy 555 4.3
01 .~.n_.‘

<Log(C) AV pHA s inie s )l 4
(CH3COOH/CH3COO") 4kl pKa 4 geiiu

S Cadaiill 3 g al ) slie yuedat & Jeriivn HCIO daaall 53 )1 gud mas -]
slall A g Gaea JOladl Alalee (ST -1 ]

Jii gy caua el Ciay jad K312 ]
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) 1S guagll 33 LS G (1) Ul (ST -3
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pourcentage
|

Jias 630 i) imially BVl 4. 1
Aaelill 5 dpmenl) (yieall (9/g) Al

¢ (HC'O aq / CIO aq)z‘:ﬁum

(HCIO a9 / ClO™ ag)Asiiill pK s dash i)

Jslaall (50 V= 20 ML Leas e 22
Jstas ddan) 5 C=102mOl/L 5328 55 o)
o35 5 (Naag + HOq ) pseosall 2uS 5 0
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2S5 Huell 35 sd 5 sl gua (rman b bl Jeldil Aadaiall Adaladl) i -1 2
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Bodlaall 23¢d o U 4 g3 gall 2uS g H2a ana T -2 D

i) il aas 32

Cilala sl il 31-4/4
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Ol J 5 Gl anae S5 8,2-10,0

g e da

HCIO + H,0 = H30* + CIO" -1.1

STl s oo S Sl s ol 3 lE SlhaS 258 JS 8 maall D01

CIO + H,0 = HCIO + HO -3.14

pka=7,3: 03 5006 dssi dal (1o gl Gibeall (5 sl vie pH=pka Ll -4.1
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Cllid Jsid ¢ anliadl sl 232
- SR
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Ll e g el S el Alsles (il -]

Jslaall e 1L (8 Baa siall a5 58 5¥) 3 ) 53 N(H30") 3alall 43aS (e 221
(Vm=23,8 L/Mol Jsall aaall ) daidl 5all V asall cauald 231

0,1 Phsil e m862,9 g5t pH 62 b Y (aes Jslaa e 1L e A58 oY) -2
Jstadl 38 50 Cp o Hei elall o il 8l Y ass e Mo

¢ el o) s ale

sl 038 5 Jslas o Jpasll Cp S5l 53 el gV (aes Jslae 2id -3

. C2=0,01mol/L

U T ENA | PF DD JULENGHY [

¢ el axill Aoy ale | 314 s asdall Jelaall pH -2.3

i)l Al piviud 13le 5 Gal slaall o ) -3.3

pH ) dad ale « pH=2,00 (53 elall 5 (men Jslae o Cagail) dlee (puds Liea 13) 4
¢ aiiall J slaall

e da
HCI(g) + H:O — H30* + ClI" :elall s (i s el 5iS Jelii Alilas

pH= - log [H30*]  :n(H30") salall 4ua8

[H30*] = 10" =102° = 1,26 10 mol/L

1,26 103 mol 2> s Jslae 1L

Vg=nVm= 1,26 103x23,8 =0,03L <+ n=Vg/Vm :Jaidl jlall aaa
T=Xt Xmax :p8il) A

PR PRENIPTE N

CH3COOH +H20 = CH3COO" + H3O*

dlan) s 0,1 T 0 0
Wlada | 0,1-x¢ e Xt Xt

x=n(H30")=1029=1,26.10"mol  xf <l
0,1-Xmax=0 (U oG Jeldll jlbely  Xpax clws
Xmax=0,1mol 4

1=1,26.10%/101= 1,26.102 (1,26%) o?
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Ca=(CvV5b / Va )=3.10mol/L Xe=CaVa=CpVp : 58Sl 2ie -
3.102>2,4.107 oY Dl mdla pe culall s

oa T T sl el (S) e dlae e agi-]

S e e I JNE RO BRI W F TR
e | | Al sl Ca Y paa (S5 -
y EEE e R R Jsladl) Cads oL pH I s ey -2
e ( -LogC) 4y

3 - pH J) A8 e @L&d\ iniall Jlaainly -

. C=102mol/L S 5 & silisall (mea Jsladl
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o Jeliall 8 Gulalall sl o Lade cals oysiad 3 aalall Jelial) Alalae Sl ]
(H3O'/H2) « (Mg*/Mg)
o e iall 2 iY) 33l S caal) 22,
el Jgan asl 23]
delwll _adac ) aniill dad g asal) Jeliidl e 4.1
(1) Sl e 38155 (4.1) el i Ja -5,
Adad cpe gty Jeldl) Cual (e ) i e -6.1
{2200 § daalll i X Al Canal -7 ]
Al da g p510 188 5 4y jaill sale ) s 84 53 ¢ 2 JSaY) cliaie JaST -2
B Ju (3 e JSG e gyl Gare Jleatul 1(2) JSA
el Aalall 5 padl s o Jay 100C aie 5l el s s cuds o(3) JSAl)
.20 mL Ju slal) SIS (mans Jglaa (0 10 ML paa Jleatind o(4) JSA)

L ; Vel || | VL)
| . R e | . ! ; o | ! ]
HEDCEE ERETdnE EiREFd
‘ ! ! | : 4Jsu.5| el
i t(s:) ‘ 3 ‘ t(S:) ; J tfs)

it Rttt B o

< e
Gis S 5l Jseae R-COOH (S 53 S (aeal Jle Jslae o (s 5ia38 )5 )8 o 355

3 Ae gana ol Cpagoae 53 Ji R

e Jslas Aol 53 Ca (Hsall 0 S 53 (oS 0 SI (aead) (30 VA= 50,0 ML Leaa ulai -]
.Cg=25 102 mol/L Q}A\ 5 S ( Na* @q) + HO (aq)) e):@)m” 1S 5 )uel Sp
ilaall o 50 saall 2S5 )28 ana Vp (S

) iaial ilae 5 placall 4, jia pH ) el
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3 oiaal) Jeli dlalae (il ]

Ve 5 Cs ¢« Va «C il jledaly sl Json il -

sl Al e

oaaall C (Jgall 58 5ill dad mitinal o 3SIHl vie Ciliaall Ve aaall Lily (e -2
YIS S5 el pn ) Jolis Al 2

RCOOH () + H20() = RCOO (aq) + H3O™ (aq

RCOOHag) / RCOO (ag) 4Ll Ka 4a gl <l 3 e (Sl -

[RCOO",, ]

[RCOOH ]

¢ 5V/BE st Sp slaall (e laaa dilia) die asill Jeliidl ale —a

10l Of VB = Ve Jal (e 5 Jeldill andl J gans Llaia¥l -3
[RCOOH (aq)]’/zéq = [ Rgoo_(aq)]l/zéq

Ve = %Vee Jal (e pHA ke it —a

oS 50 SN el e Caym (38 5al) ) lglana 5 il Jlexindy -3

pH = pKa + log

Dol el e
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S o Sl jaaall | pKa

HCI>C-COOH /HCI.C-COO 1,3

CH2CI-COOH / CH:CI-COO 2,9

HCOOH /HCOO 3,8

CHs3-COOH / CHs-COO 4,8

z e da

R-COOH (aq) T HO-(aq) :R'COO-(aq) + H20 -1

eﬁ-m Jdsx -2
R-COOH @) | + HO ) =R-COO | + H.0
(aq)
aolil | 0 CVa CbVp 0] <«
Jeadll e | x CVa-X CbhVp-X X e
Yl | Xe CVa-xe =0 CbVb-XE Xe| ke
(s =0

(Jelail) Alalaa) U 5 2y yie € i sy Sleld o LIS ISletad 88 1l 6S0 e i) 4al<all vie -3

a

1 2 3 4 5 & 7

Asall Jelaial)l jied e ey 5884

Vee=10 mL sl aas bl (0 -4

CVa=CgVp il ac

C=CgVs/Va= 2,5.102x10/50=5.10" mol/L
« [RCOOI[HO" ]

M}Aﬂ\ ol BJL.K; -T-S

[RCOOH ]
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_[RCOO Il H:0" ]
[RCOOH ]

[RCOOH ]

* [RCOO ]

[H,O",]=K

[RCOOH ]
[ RCOO,, ]
[RCOOH ]
[ RCOO",,]
[ RCOO",,]
[RCOOH ]

Log[ H,O",,]=LogK, + Log

(aq

-Log[ H,0",,]=-LogK, —Log

-Log[ H,0",,]=-LogK, + Log

[ RCOO",, ]

pH = pKa + log
[RCOOH ]

Aaall Jeldiall (S5 o 500 geall 2008 5 Ho 38 J& o

Ce(*2VeEe ) -Xi =0 () ¢paniy 2aal) 58S Coad ddadi 2ie -

Xf =%2CsVBE 4

N{(R-COOH)= CVa-xf a3l J 53 s

CVa = CgVee 3Kl ddads vie Ll

ni((R-COOH)= CsVae - ¥2CeVBe Lasxill

N{(R-COOH)= %CgVee 43

[RCOOH (aq)]: YCsVEE / Vtotal A Vtotal L_sjcl.s.d\ J‘-“)n e sz"’ ?:"“‘SJL’

N(R-COO g ) = Xr QL& aaiill J g2 s SIS
N(R-COO g ) =¥2CeVEE 4
[R-COO aq)]= ¥2CsVBE / Viotal 23 Viotal (A ill Jas g1l aan e apuasilly

1 ghoia 3 K0 8 LA 5 L gy K el saldl) ilueS il
[RCOOH (aq)]weq = [ RCOO (ag)]wseq

[RCOOH (aq)]l/zéq = [ RCOO_(aq)]l/zéq L‘-’j -

52l
[ RC()()-(aq) ]1/zéq
[RCOOH ]

pH =pKa + log

=pKa + logl= pH = pKa

1260

pka=4,8 sl (-6

CH3-COOH <l sy (asa 58 Jarioid) (acall
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n V1 paas Jolae JS (8 7 e el 5 Jallaall (e de gana jiand (250C da jall & ;g pa
Sz Jstse e Vo ann 2 C1 = 0,1 mol.L? (A sall o 38 55 cagod sl I 08V Sy Jslaa
.C2=0,1 mol.L? (Jgall o 38 55 cesly ¥} [maal

CH.COONa+H,0 —CH,COO +Na 12 s sall @l sl JDladl dalee o Lale -]
CH.COOH +H,0 =CH.COO +H 0" 1 skl aa cly ¥} msa Jelii Aalas
2H,0 =H,0" +OH "~ 18 elall 512l K&l Aslaa f

[CHCOoO | v, |

=— 0 Om

[CHCOOH] V,
Jsaall 335500 il e Joastid xy hall pH Alla JS 8 (i -2

e Mi| M| Ms | Mg | Ms | Mg | M7 | Mg | Mo
2
JsladlaaaVy(mL) | 4 | 10| 20 | 30 | 40 | 40 | 40 | 40 | 40
S1
Jsladl aaaVo(mL) |40 40| 40 | 40 | 40 | 30 | 20 | 10 | 4
S2
pH 36| 4 4314546 |4,7]149 |52 |56
ViV
log(V1/V2)

pH = (log [CHsCOO 7/ [CHsCOOH] ) : (iniall ams sl 5 Jsall JuSi-1.2

. 1d82em ;i 5 1 dS910em deal 8l san )l alu Jlasinly

) laall Aalae (i€l -2 2

(CH3COOH / CH3COO ) 4kl Ka 4z saall cali s jle i1 -3.2

B3 5 el i) Gmen o gl i 8 s sing slaal ¢ pH (e 485l i 4.2

ASEN pKa g el sy

(CH3COOH / CH3COO0 ~ ) 4liill pka - & il dall s lae il -5.2

el G Gaea Jlaa Vi pas 7 a0 @lld 5 pH=5,2 4 5 V=100mML 4saas ¥ slas jpasi-3
5555 (CH3-COO™ + Na' ) psaall &l il Jsla (e a5 C1=10-2 mol/L S 5

. V2 5 V1wl Co=10-2 mol/L

g r8e s
13 el (8-

[CHsCOOH] = n (CHsCOOH) / (V1+V2)
n (CHsCOOH) = o
[CHsCOO]=n (CH3sCOO") / (V1+V2) s
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[CH3COO]i=C1V1 &
CaV2

[CHiCOO] /[CHsCOOH] =(CiVa/(V1+V2))/( CaVal (Vi+V2)) 1303 el
[CH3COO]/[CH3COOH] =(C1V1)/( C2V2)

pH
V1/V>

log(V1/V2)

Ci=C2 ¢

[CH3COO]/[CHsCOOH] =V1/V:

-1.2

36 4 43 45 4,6 4,7 49 525,6
010405075 113315 4 |10

-1

0,4 0,30,12

3 'p.H

0 0120,1706 1

""‘7

P28 Ral IE

t(5)

0

1

y=ax+h :JS& (e ailabas aitiie o Glal) ;b Adabes -2 2

pH= alog [CH3COO ]/ [CHsCOOH]+b !

a=1 : a5l Julae s

ka= [H30*][CHsCOO] /[CHsCOOH] -3.2

ka3 ke e Log JBaab 4.2

Logka=Log[H30*]+Log ([CH3COO] /[CH3:COOH] )

-pka= -pH +Log([CHsCOO] /[[CHsCOOH] )

pH = pka +Log([CHsCOO] /[CHsCOOH])
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pka=4,7 : 25 Guibladll 43 )laay -5.2

pH = pka +Log([CH3COO7]/[CH3COOH]) 5 Vi+V.=100 -3

[CH3COO] /[CH3COOH] =(C1V1/(V1+V2))/( CoVal (V1+V2)) iae &
[CH3COO/[CHsCOOH] =(C1V1)/( C2V2)

pH-pka=Log(000V2/V1) 4wy

V2/V1=1024=2,51 o3 10CPHPKI=\/,/\/; &

V=251V, <&

V2=60,2mL 5V1=39,8mL ¢« V1+2,51V1=100 (=il &
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