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Olimpiada de Chimie
Etapa nationala

Barem de corectare — Clasa a XI-a

Subiectul I 20p
Se acorda cate doud puncte pentru fiecare raspuns corect. (10x2p)
Nr. crt. 1 2 3 4 5 6 7 8 9 10

Réspuns corect b e b d e d d e b e

Subictul 11 13p
— Determinarea masei moleculare a acidului, utilizind volumul solutiei de hidroxid
de sodiu 3p

— Identificarea substantei 1 = HOOC - (CH, ), -COOH Ip

— Identificarea fiecarei substante: A, B, C,D,E, F, G, H, J 9x1=9p
Subiectul 111 15p
a) 5 puncte

Mocrc =505 = %Cla=70297%;

Mch.ci,= 85 = %Cl, = 83.529%;

Mecuc.= 1195 = %Cl=89.121%;

Mcc. = 154 = %Cly=92.207%;

Amestecul binar de metani halogenati va avea un procent de %Cl intermediar celui al
componentilor puri ce 1l compun:
35.5-x - 91.178 - 35.5-x+35.5
16 +34.5x 100 50.5+34.5-x
3.828>x>2.7
X-numar natural = x=3
Deci, singurii parteneri care satisfac conditiile problemei sunt CHCl; si CCly, respectiv
x=3.

b) 5 puncte

100 g amestec contin:

n moli CHCl, = 119.5n g CHCl;
m moli CCly = 154m g CCly

Cantitatea de clor este: (3n +4m) - 35.5 g clor
(3n+4m)-35.5=91.178 o 3n+4m = 2.568
119.5n +154m =100 n+1.288m = 0.836

3n+4m = 2.568
-3n-3.864m = -2.508

= 0.136m=0.06 = m=0.441




n=0.267

m_0441 | &4
n 0.267
sau m=0.432
n=0.280 respectiv m_ 0.432 =1.542 la o rezolvare riguroasa.
n 0.280
¢) S puncte
100 g amestec contin: g; grame CHCl; = % moli CHCl;
92

g, grame CCly = —= moli CCly
154

In 100g amestec sunt y grame clor

g1 + g2 =100
=fi
91 .3+g2.4 .355=y = g=f(y)
119.5 154
gq+9go =100 - 0.891g4 - 0.891gy = -89.1
=
0.891g4 +0.922g, =y 0.891g4 +0.922g5 =y
0.031g; = y-89.1 N LYY >$9.1

e ®” 0031 o
Nota: orice alta rezolvare corecta benefciaza de punctajul maxim.
Subiectul IV 15p
a) 5 puncte

1 tond fenol — 1000 kg fenol — 10.638 kmoli fenol, Mfepo; = 94

In reactorul de sinteza se introduc:

n kmoli C¢Hg;

n kmoli Oy;

4n kmoli Ny;

n kmoli Cly;

3.2n kmoli H,0O;

Gazele care pardsesc reactorul de sinteza contin:
e (0.4n kmoli C¢HsOH;

0.6n kmoli C¢Hg;

(n-0.2n) = 0.8n kmoli O»;

4n kmoli Ny;

n kmoli Cly;

3.2n kmoli H,O;

n; = 10n kmoli



rezulta:

% kmoli C6H5OH = 4%;
%kmoli C6H6 = 6%;

% kmoli O, = 8%;

% kmoli N, = 40%;

% kmoli Cl, = 10%;

% kmoli HO = 32%.

100% kmoli

b) 10 puncte
n-95
100

n fenol izolat = 23796 _ o 3ean
100

n benzen recuperat = m =0.588n

100

Mpenzen consumat — Nbenzen introdus in reactor — Nbenzen recuperat

nbenzen consumat =n-— O.588H = 0.41211

n clor lichid recuperat = =0.95n

I¢lor consumat — Mclor introdus in reactor — clor recuperat
nclor consumat =n-— 0.9511 = 0.0511

NMapa consumata = 3.2n
Noxigen consumat = 11
Nazot consumat = 411

Naer consumat = O

0.384n = 10.638 kmoli fenol preparat
Rezultd n =27.703
mbenzen consumat/tona fenol :78 . 0. 41211 = 78 N 0. 412 : 27.703 = 890.263 Kg

Mpa consumata/tona fenol =3.2 + 18 - 27.703 = 1595.682 Kg
Vaer consumattona fenol =50 - 22.4 =5 -22.4 - 27.703 = 3102.736 m’
Velor consumattona fenol =0.05n - 22.4 = 0.05 - 22.4 - 27.703 = 31.027 m’

Nota: orice alta rezolvare corecta benefciaza de punctajul maxim.
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