Masala 1.

Band 1. Toplam
Bal 8 15
1.
NaOH 450 ©
A a B 50 °C c
T Yy
) %,
© fo) A (o) H,O
z 2 A 1 I
*0 Q
D SOcCl, HCIO; E
H,0
4‘3 HCI
7
20 (qati)
G
A B C D E F G
Na,TeOs3 TeO, TeO3 TeCly Te HeTeOs H,TeO3

A,B,C,D,E,G — 1 bal,
F —2 bal.
Toplam — 8 bal

Qeyd: Maddo masalodoki biitiin sortlori 6doyomalidir (madds vo uygun reaksiyalar

movcuddursa, kiitlo paylari, oksidlosmo doracalori vo s)

1)E - F:

5Te + 6HClO; + 12H,0 — 5HsTeOg + 3Cl, (va ya HCI)

2)F > G:

3)G > E:

4)B > F:

H,TeO, + 2HCL - H,Te05 + Cl, + 3H,0

H2T903 + N2H4_ * H20 i Te + N2 T + 4’H20




5Te0, + 2KMnO, + 6HNOs + 12H,0 — 5H,TeO; + 2KNO5 + 2Mn(NO5),

Hor biri 1.5 bal
Toplam 6 bal
Maddolar yanlis oldugu halda reaksiyalar — 0

3.
OH
HO:.,,,,“_ “”,...uOH
/ Te”"\
HO OH
OH
1 bal
Moasalo 2.
Bond 1. 2. 3. 4. 5. Toplam
Bal 1 5 5 2.5 1.5 15
1.

C7H80 + CllH13N30 + 2[Fe(CN)6]3_ - C19H19N30 + Z[Fe(CN)6]4— + 2H+
Duzgun reaksiya — 1 bal
2.

1 —ci usul:
Niimunslordoki gatiliqlar1 tapaq:

400004 + 900008 + 150000C = 0.3622

1020004 + 1080008 + 87000C = 0.2885

1330004 + 1150008 + 39000C = 0.2198
A=4605%10"7 = [Alywi

B = 7.552%1077 = [Blygwi
C =1.839 %107 = [Z] i



Durulagsmadan 6nca:
[A)izpi = 4.605 X 1073 M
[Blizvi = 7.552%x 1073 M
[Z]izpi = 1.839 X 1072 M

Ekstraksiya prosesinda:

Kp = [Aizvi
[A 5wt
[Alsur = [AI](?’" = 4'6053210_3 =1.316x 1073 M
30
Vagoptam = 1:316 X 1073 X oo + 4.605 X 107 X 7000 = 1.513 X 107 mol
1000
Cs = C_prezor = 1.513 X 107* x 0 = 0.0151 M
Eyni gayda ilo:
CO roxor = 0.0242 M
€2 =05149 M
2 —ci usul:
i maddasi Ugun:
0 Viwi/Vamwi Vi Veune  Vigw Veun

D — i 0 T i i .
Vsulu/ Vourw  Vsuu Viizvi (Vo - V[jz-‘;l’) Viizvi

i i i _ i
KD (VO - V"zvi)viizvi - Vsuluvﬁzvi

i, — pri i i I | i
VuzviKDVO - KDViizviViizvi + Vsuluviizvi = Viizwi (KD Viizvi + Vsulu)

i
Kpvg

Kzi) Vijzvi + Vsulu

iqi
i KpvoVizvi i
Vi , = => C- . =
uzvi uzvi

Ké Viizvi + Vsulu

D dofs durulagdirildiqda:

; Kiv§
Cinr = -
et D(K[l) Vijzvi + Vsulu)

elK} . elKLVE .
A:ZGiCil:Z i V(l) :z i Cé
D(KD Vﬁzvi + Vsulu) D(KD Viizvi + Vsulu)



LKAV, KBV, IKZV,
A= € C8 + egCE + €,C
D(ngﬁzvi + Vsulu) amo D(Kg Viizvi + Vsulu) B D(ngﬁzvi + Vsulu) zeo
3.5x10 A 5x10 B 0.04 x 10
A €4Cy + egCy + €7C

- 104(3.5 x 30+ 10) 104(5 x 30+ 10) 104(0.04 x 30 + 10)
A =3.043x1075¢,CA + 3.125 X 10~5¢5CE + 3.571 X 10~5¢,CZ

Ag1o = 1.2172 X C4 + 2.8125 x CE + 0.5356 x CZ = 0.3622
Asgo = 3.1039 X C& + 3.3750 X CE + 0.3107 x CZ = 0.2885
Augo = 4.0472 X C§ + 3.5938 x CZ + 0.1393 x CZ = 0.2198
CO_rezor = 0.01503M, Clyroror = 0.02429M, C2 = 0.51545M

Uglii sistem tonliyin qurulmasi— 1 bal

Uclii sistem tonliyin holli — 1 bal

Durulasdirilmanin nozors alinmasi — 0.6 bal

Kp — dan istifado edarak baslangic sulu fazada madds migdarmin hesablanmasi — 1.8 bal
Baslangic maddo migdarinin va qatilgin hesablanmasi1 — 0.6 bal

3. N dofo ekstraksiya zamani N-ci morhoalodos iizvi fazadaki holl olanin qatihigt:

n

. V,Ci v,
C(izvi:rx 1- KoV . -
uzvi D Vizvi,toplam
— TV
Durulusmadan sonra (D dofs):
n
V,CE V.
Ag10 = YEiCil :Zeilm(}—o 1- KVL
izvi %4_ Vsu
3
A 102000 x 1 % 10 > 0.01503 1 10 0.0505
540,4 — T 104 v 20 -\ a2an = U.
10% x 30 3.5><33—0+10
3
A 108000 x 1 X 10> 0.02429 1 10 0.087
540,B — T 104 w 20 -\ 2p = U
10%* x 30 5x39 4 10

3



10 x 0.51545 10
A540,Z = 87000 X 1 X— 1 - ES 0.166

10% % 30 0.04><33—0+10

Asa0,toptam = 0.051 + 0.087 + 0.166 = 0.304
Daha ¢ox hallolan iizvi fazaya ke¢diyindon adsorbsiya miqdar1 artib.

n dofs durulasdirma ti¢iin model ifads - 1 bal
Absorbans doyari — 4 bal

4. Sistem liglin material balanslar1 ayri-ayr1 yazagq:

p — krezol:
C(HA) = 0.01503 = [HA] + [A7]

[H7]

K4

— A =1016x107" M
K, + [H]

[A"] = 0.01503 X

katexol:
[H*]?
[H;B] = C(H;B) x Ka\Kyo + Ko [H] + [H¥]2

Bu material balanslara asason mohlulda olan yiikl hissaciklorin qatiliglar1 asagidaki kimidir:

[A7] =1.016 x 107’M,[HB~] = 8.611 x 107"M, [B?"] = 1.366 x 107M, [Z~]
=5.15%x 1078M

Yiik balans1 yazsaq:
[A7]+ [HB™] + 2[B?>"] + [Z7] + [HPO; ] + 2[HPOZ7] + 3[P0O3}"] + [0OH] = [H']

-14

105

1.016 X 1077 + 8.611 X 10™7 4+ 2 X 1.366 x 10~14 + 5.15 x 1078 +
+ 2[HPO?"] + 3[P03"] = 1075

+ [HPO; ]

[HPO;] + 2[HPO2™] + 3[P03™] = 8.985 x 10~°

3Ka1KazKas + 2K Ky [H] + Kyy [H*]?
Kp1 Ko Kgs + Kg1 Kao [HY] + Ky [HY]2 4+ [HY]3

C(H3PO4)< > = 8.985 x 10~°

8.985 x 107°
C(H3P04) = W =894 x10°M

Qeyd: Sual hallinds asagidaki iki forziyyonin islodilmasi vo mosolonin sadolosdirilmasi
mumkainddr:



e 2[B*]=0
e C(H3P0,) = [H,PO, ]

Material balans ifadsalori — 1 bal
Yk balans - 0.5 bal
Diizglin cavab — 1 bal

5.

N @)
)
N NH
O

Diizgiin qurulus — 1.5 bal
Mbosabd 3.

Bond 1. 2. 3. 4. 5. 6. Toplam

Bal 5 3 1 2 5 4 20

0 . — -
Log,o(P°(mm. Hg. stitunu) ) = A T(Sels) 7 C

A B
PO =10  T(SelsD+C

B
0 . — -
Ln(P2 (mm. Hg. sutunu)) = 1n(10) (A T, (SelsD) + C)

B
0 . _ _
Ln(P1 (mm. Hg. sutunu)) = 1n(10) (A —Tl(Selsi) n C)
T(selsi) + 273 =T(K)
T(selsi)+C=T(K)+C—-273=T(K)+C'

P.
Ln(P(mm. Hg. siitunu) ) — Ln(P (mm. Hg. siitunu) ) = Ln (P—Z)
1

—A
T, + C' +T1+C’)

Ln (%) = 1n(10) (A —

1



Py B(T,+C") — B(T; +C")
in (57) = 1“(10)< (T, + C)(T, + O >

P, B(T, —Ty)
Ln(=2) = n(1
"(a) mzm(an+nCh+uCH+02
C'=C—273~0

Ln (%) = In(10) B (%)

()= ()

ApuxH® =1n(10) X B X R

Diizgiin ¢ixarilis — 5 bal

2.
P,+Py=P

B.
 Pp——
Pi = Pl-oxl- = xl-10 PTG

Ay—-Ba Ap—-DB
AT B~ Trro
xAlo T+Ca + x310 T+Cp = P

PXxA‘l‘ngB:P
xA‘l‘xB:].
PXxA‘l‘Pg(l_xA):P

xA(PX_Pg):P—Pg

Diizgiin ¢ixarilis — 3 bal
3. AA,C,B
Hor biri 0.25 bal

4.
Qrafik:
Toluol: X¢o1uo1 = 0, T = 110 — 110.7 selsi

Benzol: Xpenzo1 = 1, T = 79.5 — 80 selsi

Hesablama:

B
T= —C
A— Logw(Pio)




1344.8
Tioluol = —219.48 = 110.14 selsi

10°
6.955 — L0g10 101325 X 760
1211.033 .
Thenzol = TE —220.79 = 79.65 selsi
6.906 — L0g10 (m X 760)

Qrafikdan diizgiin qiymatlorin se¢ilmoasi — 1 bal
Antonie sabitlori il tasdiq — 1 bal

5. A va B noqtoesi: 104.6 °C
Toplam tozyiq: 1 bar
10% 6.955—— 13448
101375 X 760 — 10 104.6+219.48

AT T o 1211.033 coss__ 13448 0.125
10777 102.6+220.79 — 10°7°> " 104.6+219.48

6906 1211033
P, Pdx,  0.125 x 10°7°° " 1046+220.79

h Ptoplam h Ptoplam 760

VB = 0.254

Uygun olaraq C vo D ndqtalori tigiin:
T =98.5 selsi,x. = 0.286,y,. = 0.495

Qeyd: Sualin cavabi grafikdoki temperatur qiymotinin ne¢o olduguna gors doyisir. Buna goro
do, asagidaki grafiko uygun olaraq 104.4-104.8 selsi vo 98.3-98.7 selsi araliglaria uygun
cavablar tam balla qiymaotlondirilocok.

X(benzol) Temperatur (selsi) y(benzol)
0.130 104.4 0.263
0.127 104.5 0.259
o 0.125 104.6 0.255
0.123 104.7 0.250
0.120 104.8 0.246
0.291 98.3 0.500
0.288 98.4 0.497
o 0.285 98.5 0.493
0.282 98.6 0.489
0.279 98.7 0.486

Q1-Q4 har biri 1.25 bal, toplam 5 bal

6.
Npenzot = 4.5 Mol =ny ) + g

Moot = 55 mol =y + 1y



5 1344.8
% x 760 — 105955~ 55+219.48

Xp = 1211.033 13225 — 0.389
106'906_95+220.79 — 106'955_95+219.48
PO X x
y, = 22 = 0611
Ptoplam
n
mb = 0.389
nm,b + nm,toluol
n 45—n
@b mb =0.611
nq’b + nq‘t 45— nm,b + 55— nm,toluol
Npp = 2.82mol, Ny, oo = 443 mol
Nngp = 4.5—2.82 = 1.68 mol
ng: = 5.5—4.43 = 1.07 mol
Benzol va toluol tigiin material balans - 2 bal
Sistem tonlik - 1 bal
Diizgiin cavab — 1 bal
Masals 4.
Bond 1. 2. 3. 4. 5. Toplam
Bal 3 3 5 3 2 16

1. Tarazliq aninda aktiv bosluglarin nego faizinin B atomlar1 torafindon tutuldugunu
(f (BS(aa)) tarazlq sabitlori (K1, K2), Np,, A vo B qazlarmn tozyiqlorinden istifado
edorok ifado edin. Nozors alin ki, har iki qaz eyni adsorbent {izorino adsorbsiya edilir
va ifadodos verilmis doyisonlordon basqa doyison olmamalidir.

X _ ki _ Nef(AS@a) _ f(ASqea)
bearazid = g, T PaNyf (bosluq) — Puf (bosluq)

K ka — Nbof(BS(ad)) _ f(BS(ad))
2,tarazliq= k—z PBNbOf(b0§IUCI) PBf(bosluq)

NbO = Nb + NAS + NBS



Noy _ N Nas | Nes
Ny, Np, Np, Np,

f(bostuq) + f(ASay) + f(BStaay) = 1
f(b0$luq) + Kl,tarazlquAf(bO$luq) + KZ,tarazlquBf(bosluq) =1

f(bOSIUCI)(l + Kl,tarazquPA + Kz,tarazlquB) =1

1
1+ Kl,tarazllq PA + Kz,tarazllq PB

f(bosluq) =

KZ tarazliq PB
f(BS) =K, Pgf(bosluq) = ’
2taraziia™B 1+ Kl,tarazllq PA + KZ,tarazlquB

f — lor cominin 1-2 borabor olmasi — 1 bal
Diizgiin ifado - 2 bal

2. Mohsulun alinmasi iigiin siirat ifadoasi ¢ixarin. Nozors alin ki, ifadods yalniz 1-ci
sualdaki doyigonlar va siirat sabit(lor)i ola bilor.

dP

BT k3NysNgs = k3N, f(AS)N, f(BS)

Kz,tarazllq PB
1+ Kl,tarazllq PA + Kz,tarazllq PB

f(BS) =

Kl tarazliq PA
(AS) = K P,f(bosluq) = :
f Ltarazliq Af 1+ Kl,tarazllq PA + Kz,tarazllq PB

2
d kBNbOKl,tarazllq Kz,tarazllq PBPA

P
T = ks, f (AS)Ny, f (BS) =

2
1+ Kl,tarazllq PA + Kz,tarazllq PB)

1-ci bandds alinan f ifadssinin yazilmasi — 1 bal
Npg,-1n nazars alinmasi — 1 bal

Npg kvadrata yiiksolmadiyi taqdirds - 0.5 bal
Diizgiin ifado - 1 bal

3. Yavas morholonin siirat ifadosinin metanin alinmasi siirstine borabor oldugunu forz
edin. Bu merhslonin siirat ifadesini N*, N*, Ki, Ka, Pco, Py, va stirat sabit(lor)indon
istifado edorok ifado edin.

13 = ksN(CO)N(#)

N(CO*) vo N(#) ifadoslorini tapaq.
1=f()+f(C0O")+f(H)+f(0)



k= MICOD  _ Nijar)
coNg f(*) PJZ/ZN(TI((*)

Forziyya 1: f(O*) = 0

Sobob: O*-un alinma reaksiyasi yavas, sorfolma reaksiyasi iso siiratlidir.

1= f(+) + f(CO) + f(H)
_flcoy | fa)

v Peof(*)’ 27 PI;Z/Zf(*)

1
1 =f(*) <1 +K1PC0 +K2PI§2>

1
f(x) = 1
1+ K1 Pco + KoPy,
K.P,
f(CO™) = KyPeof (%) = — 1

1+ KiPeo + Ko P2
Ikinci aktiv saho ii¢lin eyni prosesi tokrarlayaq:
1=f(#)+f(CH)
Forziyya 2: f(C#) = 0
Sobob: C#-un alinma reaksiyasi yavas, sorfolma reaksiyasi iso siirotlidir.
Demoli,
f@) =1
Ovazlasak:
r3 = ksN(CO")N(#) = k3Ng f(COINS f(#)
k3NgNg' K1 Pco

T3 = l
1+ K P + KZPHZ2

* vo # bosluglar tigiin f ifadolori — 1 bal
Forziyya 1 — 1.5 bal

Forziyya 2 — 1.5 bal

NgN§ hasilinin nozors alinmasi — 0.5 bal
Diizgiin ifado - 0.5 bal

4. Reaktora saatda 28 mol CO, 70 mol H2 vo 2 mol inert qaz daxil olur. Reaktorda
asagidaki reaksiya bas verir:



CO + 2H2 == CH4 + H20

Mbolumdur ki, reaktordaki Hz-nin sarfolma faizi 60%-dir. Demali:
0.6
VC(CO) =28—-70x 7 = 7 mol

vc(Inert) = 2 mol

ve(CH,) = v¢(H,0) = 70 X ? = 21 mol
Demoli,
vp(CH,) = vp(H,0) = 21 mol
v (CO) = 7 mol,vg(H,) = 28 mol; vg(I) = 2 mol
E borusu iki hissaya boliiniir va bu borularda garisiqlarin torkibi eynidir:

xg(1) = xp(I) = xc(I)

2
=" =0054
(D) =587

A vo B borularmi kasismo ndqtosi tiglin material balansi yazagq:

vy +v; = 100 mol

04 2
1004 T 37

Ve = 31.965 mol

Ve = 2mol

7
x5(CO) = xx(CO) = x;(CO) = 3

7 7
v (CO) = 37V6 = §31.965 = 6.047 mol/saat

Reaktor sonrasi qarisigin torkibi — 1 bal
Diizgiin hall yolu (material balans1) — 1 bal
Diizgiin cavab - 1 bal

5. G xotti geridoniigiim (“recycle”) xotti adlanir. Artiq qalan reagentin israf olmamasina,
eyni miqdarda reagentdon daha cox mohsul alds etmoyimizs gatirib ¢ixarir. Hor hansisa
ayirici ilo (bu sualda kondensator) ayrilan reagentlor yenidon reaktora yonlondirilir.

F xatti tomizloma xotti adlanir. Zamanla CO va H» reaksiyada sorf olsa da, inert qazlar
sistemdo y1g1lir. F xotti sayasinds inert qazlarin sistemdo yigilmadigina omin olurug.



Hor izah — 1 bal
Toplam 2 bal



Moasald 5.

Bond 1. 2. 3. Toplam
Bal 14 1 5 20
1.
OEt
o
(o) 0 9 fo)
\_7/ Zn tBuOK, CICH,CO,Et
AcOH Toluol, t-BuOH
Toluol
(o] (o] o
4
o
o
s
I
N
o
OH
O © COH CHO )
(COCI),, piridin Ag(NH;),0H, KOH Cu 0
Et,0 EtOH, H,0 " dietilqlikol
o] ° °
o
HN
=
T,
2
> OH OH
NH, HO HO
o OH
o) 0 o
O  0s0,, piridin NH NaBH, NH
HN NH Et,0, THF
HN ™ HNS
I T
ko]
o)
&
P4
)
e
-y
HO
MeO HN HN
- TsOH o <
o MeOH
N N
o]
X —2 bal

I -3 bal




A —J —har biri 1 bal
Toplam — 14 bal

2.A)
Diizgiin cavab — 1 bal

3.
B — X kegidi: Darzens reaksiyast mexanimzi (2 bal)
H — I kegidi: Lemius Rudolf oksidlogsmosi + Pictet Spengler (3 bal)

Reaksiyalarin ad1 deyil, mexanizmlori yazilmalidir. Magsadouygun reaksiya mexanizmlori
uygun olaraq qiymatlondirilocok.



