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1.

C3Hg(g) +502(9) —= 3 CO,(g) + 4 H,0(Q)

2. 454/44.10=10.3 (molC,Hy)

3.4. 103x5=51.5(mol 0,0 0)0 0 51.5x32.00=1650 (g0, 0 0)
10.3 x 3 =30.9 (mol CO,00 0)1 [ 30.9 x 44.0 = 1360 (g CO,)
454+ 1650 - 1360 = 744 (g H,0)
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TiOo(s) + 2 Cly(g) + C(s) — TiCly(l) + CO5(g)

goboob 125¢gd CLO cOOOO0DOOO0O Tio,0O00obOo0obOooboonobooboon
ooboobooTc,L,obboobooboon

0 0 125/70.91 = 1.76 (mol Cl,)

125/12 = 10.4 (mol C)
cL000000

1.76 x (1/2) x 189.7 = 167 (g TiCl,)
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CO(g) + 2 Ha(g) = CH3OH(l)

356g 0 CODO 650g 0 H,OODDOODOODOOODDODOODODOOOOODDOoODOOODO
gobooboobooobboobooog

0 0 356/28 = 12.7 (mol CO)
65.0/2.02 = 32.2 (mol H,)
H,/CO=322/12.7=2.53
cooooooo
12.7(mol CO) x 32.04 = 407 (g CH,OHO O )



12.7x2 =254 (mol H,O O)
(322-254)x2.02=14 (gH,00)
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LiC4Hg + HCl(aq) — LiCl(ag) + C4H10(9)

LiCH,O0ODOOOOO0O0O 5606g 0000000000 HClaq OO DO OOO0.633g 0 CH,,OO
oobooboob0 LcHOOooboooooooobooboon

0 00.633/58.12=0.0109 (mol C,H,,)
0.0109 x 64.06 = 0.698 (g LiC,H,)
0.698 / 5.606 = 0.124 (12.4 %)

goossbooboobooobobooboon

oooo cH, 0000000000 1.125¢ 0000OFig. 5.5 00000000000000
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00 0 3.447 / 44.010 = 0.07832 (mol CO,)
1.647 / 18.015 = 0.09142 (mol H,0)
CH,0 00 0CO0.07832 mol
CH,0 00 0 HO0.09142 x 2 =0.1828 (mol)
(0.1828 H) / (0.07832 C) = (2.335 H) / (1 C) = (7 H) / (3C)
000CH,
0000862/43.1=2 CeH,,4

goosedooooooa
gdoooodooooooooooobood ¢, g, ooooooooooooooooooao
00 0.513g 0000000.501gd CO,0 0.103g0 HLOODOOODOOO

CxHyOAs) + some Ox(g) —= x COz(g) + (y/2) H20(g)

ocHOUOODOOOO00ooooooooon 9.04g/mol000O00O00O0O0O0OOOONON



000.501 /44.01 =0.0114 (mol CO,)
0.103 / 18.02 = 0.00572 (mol H,0)
0.0114x 12.01=0.137 (g 00D O00OC)
0.00572 x 1.008 x2=0.115 (g 0 000 OH)
0.513-0.137-0.0115=0365 (¢ 0000 00)
0.137/12.01 =0.0114 (mol C)
0.0115/1.008 = 0.0114 (mol H)
0.365/ 16.00 = 0.0228 (mol O)
0.0114 (H)/0.114 (C) = 1(H) / 1(C)
0.0228 (0) /0.0114 (C) = 2(0) / 1(C)
0 O O CHO,
000 GH0,00)
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000.236x10%/0.1=236x 10°M
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Zn(s) + 2HCl(ag) —> ZnCly(aq) + Hx(Q)

0010/65.39=0.153 (mol Zn)
0.153x2=0.306 (mol HC1O OJ O0)
0.306/2.50=0.122(LHCID OO 0O O)0O 122 mL
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H2C204(aq) + 2 OH™(aq) —= Cy04 (aq) + 2 H,O(l)

[0 0 0.03447 x 0.485 = 0.0167 (mol NaOH)
0.0167 /2 =0.00836 (mol H,C,0,): 0 O
0.00836 x 90.04 = 0.753 (g H,C,0,)
0.753 / 1.034 = 0.728 (72.8 % H,C,0,)
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Na,COsz(aq) + 2 HCl(ag) — 2 NaCl(aq) + H,O(l) + COx(g)

0 00.263 / 106.0 = 0.00248 (mol Na,CO5)

0.00248 x 2 = 0.00496 (mol HCI)
0.00496 /0.02835=0.175(MHCIO 0 00 0)
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MnO4 (aq) + 5 Fe?* (aq) + 8 H*(aq) — Mn?*(aq) + 5 Fe3*(aq) + 4 H,0(l)
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goboboobooonbDDbOo 102-g000O0OD0DOODOO 0.0195M0O KMnO,O0ODO 2435mL
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0 O 0.02435 x 0.0195 = 0.000475 (mol KMnO,)
0.000475 x 5 = 0.00238 (mol Fe*")



0.00238 x 55.85 = 0.133 (g Fe)
0.133/1.026 =0.129 (12.9 % Fe)

The final step in the manufacture of platinum metal (for use in automotive catalytic converters and other

purposes) is the reaction

3 (NHg)2PtClg(s) — 3 Pt(s) + 2 NH4CI(s) + 2 Ny(g) + 16 HCI(g)

If 12.35 g of (NH,),PtCl, is heated, what mass of platinum metal, in grams, is expected? What mass of

HCl is obtained as well?

Ans. (NH,),PtCl;,0000@IV) 0000000
(12.35 / 443.87) x 195.08 = 5.428 (g)
(12.35 / 443.87) x (16/3) x 36.461 = 5.411 (g)

Aspirin is produced by the reaction of salicylic acid and acetic anhydride (p220).

If you mix 100. g of each of the reactants, what is the maximum mass of aspiren that can be obtained?

C7HeO3(s) + C4HeO3(l) — CgHgOy(s) + CH3CO,H(aq)

Ans. 000000 (100/138.1)x 180.2=130.g(00000)
00000 (100/102.1)x 1802=176.g(00000)
00000000000 130.G



