Exam: CHEMICAL CALCULUS
1. Batxilergoa

Name: |Group:

1 |Part of the SO, that is introduced into the atmosphere by combustion
of sulfur-containing compounds ends up being converted to sulfuric
acid. The net reaction is:

SO, (9) +0, (g) +H,0 () > H,SO, (aq) (unbalanced)

How much H,SO, (in grams and moles) can be formed from 5 mol of
SO,, 64 g of O,, and an unlimited quantity of water?

Atomic weights: S=32; H=1; O=16

@ The balanced chemicsl equation:
2 S0, @ + 0,(3) + 2 H,0(8) — 2 H,90, (aq)

2 mol A mol Z mol 2 mol
123 g 329 36g 496 g

M (90,) = 32 +(2x16) = 64 Y/mql
M (0,) = 2x16 =232 9/mol

M (H;90,) = (2x1)+32 + (4x16) = 48 I/mo|

Determination of the Limiting reactant :

X (‘502) .- mol S0z _, 5 bimes the value of the
2 mol SOy table

x (0;) = €l g Y =2 kimes the value of the tade
329 0,

x (1.0)= Wnlimited o
2 36 g
L_,.({—_l/]q_ Limiting reactent is 02_]

Amount of W50, formed:

H, S0,
Lo m CH,90,)=gugq 0, 1128 274 _ (397_ g HZSOLJ
3230,

ol H
Lo n (HsS0W)m Gl g0, 2000l HaS04 =@ mol stoqj
32 90,
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2 | Solid lithium hydroxide (LiOH) is used in space vehicles to remove
exhaled carbon dioxide. The lithium hydroxide reacts with gaseous
carbon dioxide to form solid lithium carbonate and liquid water.

How much carbon dioxide
e in moles,
e grams and
e Vvolume at P=800 mmHg and T=20 °C
can be absorbed by 100 grams of lithium hydroxide?

Atomic weights: Li=6.94; O=16; H=1; C=12.01

R =0.082 &tm-L
K.mol

@ ‘THCZ baLancczd chemical Qqu_atfo,-?:

2 mol 1 mol 1moal 1 mol
3. 18
43.83 g k.ol g 13.89¢9 3
a1.899 q1.8‘|3

M (LiOH) = 6.9U +16 +1 = 23.94 9/mol

M (€0,) = 12.01 + (2% 16) = .01 %/ mol

M (Li, C0s) =(2x 6.94) + 12.01 + (3x16) = ¥3.89 9/mpol
M (H,0) = (2x1)+16 = 18 Ymol

erlouqt of carbon dioxide Forn']czd:

) i mol COz | CO
2) 2 43.88 g LiOH

.0l g CO
m CCQ,) = loog LiOH v E ine =(ﬁ|1.ng coZ]

47.88 9 LiOH
km.L
Jo NRT _ 2.09 mol cO, x 0.082 %7':13; x (20+4273)K
F g0o mmHg Aakm
160 mm Hg

(\; =417 L coz]
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3 |Calculate the concentration in g/L of the resulting solution when we
add 320 mL of a NaOH solution 1.4 M to 400 mL of a NaOH solution 64
g/L.

Atomic weights: Na=23; 0=16; H=1

initial& added @j fina&

m= g ms
solute
h= mol + —
| | ]
V= 0.4 L 0.32 Vs

solution
Cc= 64 g/L 'l '

Strategy:

1. calculate the mass of solute of the initial solution (m;)

2. calculate the mass of solute of the added solution (my)
3. calculate the final mass of the solute (ms)

4. calculate the final volume of the solution (Vs)

5. calculate the concentration of the final solution (in g/L)

@ M (NQOH) = 23 +16 +1 = Uo 9/mol

m = 0.32 L Ahmol Neoh 403 = 17.92 g NaOH
1 1 mol
m,= oL £12 NEH _ )5 ¢ g Naoy
1L
My=My+M, = H.929 + 25.69 = 43.52 ) NaOH

\}3 = \-"1 +Uz = 0,22 L + 0.4L = O.;ZL.

Cym H3.52g MaOH _ g yy g NaoH
0.72L L solukion
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4 |When octane, CgHig, a component of gasoline, burns
a) How many moles of O, are needed to burn 1.5 mol of octane?
b) How many grams of O, are needed to burn 1.5 mol of octane?

Atomic weights: 0=16; H=1; C=12

@ The balanced chemical equation:
2 CgHig + 25 0, =16 cO, + 18 H,0

2 mol 25 mol 6 mol 18 mol
228 g goo g iol g 324 9
0289 1028 g

M (CgHig) = (12 xB) + (18 x1) = 11U ¥/mol
M (0,) =2 x16= 32 %/mol

M (€0,) =12 +(2x16) = L4 I/mol

M (H 0) = (2x1)+16 =18 I/mol

ol O
L n Cog)-:: 1.5 I‘Y}o| Cg ng 25 mol 02 =08_?5 Yqol 02]
2 ﬁ]ol CgHQ

L YT COZ)':': 1.6 YY]OI Cg ng 8003 Oz' =
2 mol CgHig
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