Limiting Reactants: Problems

Silicon carbide, commonly known as carborundum, is very hard and abrasive.
The compound is prepared by heating silicon dioxide in the presence of
graphitic carbon:

SiO, + C — SiC + CO, (not balanced)

How many grams of silicon carbide can be formed from 50 g of graphite and 50
g of silicon dioxide?

SOL: 33.4 g

Ato

mic weights: Si=28.09; 0=16; C=12.01

Elemental phosphorus, P4, reacts vigorously with oxygen to give P,Oi0. How
much P,0;0 can be prepared from 3.75 g of P, and 6.55 g O,? How much of the
excess reactant will remain at the end of the reaction?

SOL: 8.60 g P4O4p; 1.70 g O, left unreacted

Ato

mic weights: O=16; P=30.97
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1 |Silicon carbide, commonly known as carborundum, is very hard and abrasive.
The compound is prepared by heating silicon dioxide in the presence of
graphitic carbon:

SiO, + C — SiC + CO, (not balanced)

How many grams of silicon carbide can be formed from 50 g of graphite and 50
g of silicon dioxide?

SOL: 33.4 g

Atomic weights: Si=28.09; O=16; C=12.01

@ > Tha molar masses o

M (Si0,) = 28.09+ (2 x16)= 60.09 I/mol
M (C) =12.01 9/mdl

M (Sic)= 28.09 +12.01 = 40.4 3/mol
M (COy) = 42.01 + (2x46) = G4H.01 3/mol

s This is the adjusted <quation and the
proporkions of the substances:
i 02 + 2C —» K[IC + CO.Z
1 mol 2 mol 1 mel 1 mol
60.09g  24.02g ho.1g  Lh.oig
g4, 1 9 34.11 g
Ls Detarmination of the Limiting reactant :

x (5i0,) = 203 S0z _ 0.83 times the value of the
G0.0QQ Sioz_ table are |Y]U’o\uczd n
the reackion

Le LiMiTiING REACTANT

x (C) = o AR ) times the value of the
T 24.029C toble are inuolied in Ehe
reaction

L» REACTANT iN EXCESS

- Ca'lcud_alc_l'oq of the mass 0; silicon carbide -Pprnqczd
in {'.hiS rtzad‘.l‘or}:

n’]CSic:)z S0g ‘S:Cl‘2 W19 SC =[5’5.3¢3 Sicl

60.09 g Si0,
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2 |Elemental phosphorus, P4, reacts vigorously with oxygen to give P;0:. How
much P,0;0 can be prepared from 3.75 g of P, and 6.55 g O,? How much of the
excess reactant will remain at the end of the reaction?

SOL: 8.60 g P4O4p; 1.70 g O, left unreacted

Atomic weights: 0=16; P=30.97

@ = The molar maesses a<:
M (P)= 4x 30.9F = 123.88 Ymol

M (0,)= 2x16 = 32 9/mol
M (7, 050) = (U x30.9%) + (1Dx 16) = 283.88 ¥/mol
L. This is the bslanced equation and the
proportions (n which they react and am@ forrqczc]:

4 mol S mol 1 mol
123,389 160 g 2383.889
282.88 g
L thcarrqiqatior) o{_- -Uf]cz Li‘rq{':t'_ng f(zactar)t
x (%) = 235 9 ¥ = 0,03 kimes He valuaz DF_HMZ
123.88 9 table are inuolued

i the reaction
\» Li4iTING RecACTANT
X (02)____ 6.55 g 0, = 0.04 {‘-LI‘Y]G,S H’IQ valuez OFHMZ
160 9 02 table are Lqmmlu*cad "
this reackion
\» RCACTANT N &xcESS

L» M@sSs of ?4010 pﬂzparczd:

283,899 %010 __(3 59 q B0
(00)= 3.5 g T =182 g 540
m Ly 10) 9 'y 1’2.3.889 Pl{

Ls The excess of reactant

N ? 160 9 02 = 4,84 g 0
m (0, consumed)= 3.5 g ¥, 123,389 7. 2
M (0, excess )= 65590, — 4.84g 0, =[1.Hq 0,
) excess
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