Machine Translated by Google

Chapter 3

Chemical Reactions and Reaction Stoichiometry

Dr. Morad Mustafa CHEMISTRY

THE CENTRAL SCIENCE

Department of Pharmacy

Al-Zaytoonah University of Jordan




Machine Translated by Google

5louSIl ¥ sleal3. 1

A lesSIl W3 lanlly ileuSII Jeladl Jiaill

2H2 . 02 — 2 Hzo
ddg3l dapall pgudl )luy e 8392 g0l dluasSIl gall Jiaill g &l Gle pgully go Jelas Lgil Glet dode Tyasll

odelarall o il slgall

Jies @gadl (o Gle 8392 gl &leouSIl galll
laiall Gewd Jelasl e dsll slgall

S oMolaall Gowss Gillg guall alol 839200l al8)31 4l
&9 )Ll o5 JS (o DLl dill slacl




Machine Translated by Google

5 louSUl ¥ slanlI3. 1

b3 e glunie 3ae Lle (s9i55 Ol iz Gjlgiall dileasSI Aolaall 918 Jelds sT 8 road Fg Lin 3 Al oY Bl o dsleall &lge

el Colg> o il US Gle paie JS

Aolaall Lals Lle DL oo g95 JS oo daglunio 31acl 995 Ll codlolaall 3yamd Jd5 (o doleall &lges agasl

seuol Gle Glgiall dslaall (5155 Ol ez (poe Bl ahana) Ayl
Aaimoll dousuall slacll Oibles




Machine Translated by Google

A leouSIl ¥ sleall3.1

(CH4) pluedl @riza beaic Wasy sl Jeladl W)lacl 9 ol didlosS dsleoe djlgal sghasy dglas> Jls

Al poliall &5lge dsle Juad3l 0(H20). O clal 5l50g(CO2 ) oSl auwsS] U 5L z 53 clggll 6
Hol limall L6 s

Asleall 6 dsluesSIl guall (o dac J8I
CH; + O, — CO, + H,O (unbalanced)

CH4 + O, — CO, + 2 H,0 (Unbalanced)
CH; + 20, — CO, + 2H,0 (balanced)
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CHy(g) + 20,(8) — CO,(g) + 2H0(g)
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Na(s) + H,O(/) —— NaOH(aq) + Hy(g)

Na(s) + 2H,0O(l) — NaOH(aq) + H,(g)
Na(s) + 2H,0(l) —> 2NaOH(aq) + Hy(g)
2Na(s) + 2H,0(l) — 2NaOH(aq) + H»(g)
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C(s) + O2(8) — CO2(8)

N(g) + 3 Hy(g) — 2NH;(g)
CaO(s) + H,O(l) — Ca(OH),(aq)
Decomposition Reactions

C— A+ B

2 KClO3(s) — 2KCI(s) + 30,(8)
PbCO3(s) — PbO(s) + CO,(g)
Cu(OH),(s) — CuO(s) + H,0O(g)
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2 Li(s) + F5(g) — 2 LiF(s)
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BaCO;(s) — BaO(s) + COx()
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CsHg(g) + S Oy(8) — 3 CO,(g) + 4 H,0(g)
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CH30H(I) + O,(g) — CO,(9) + H,0(g)
CH30H(I) + Oy(g) — COz(g) + 2H,0(g)

CH30H(!) + 35 05(8) — CO,(g) + 2 H,0(g)

2 CH3;0H(I) + 3 0,(g) — 2CO,(g) + 4 H,0(3)
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FW of H,SO, = 2(AW of H) + AW of S + 4(AW of O)

= 2(1.01) + 32.06 + 4(16.00)
= 98.01 amu

90 dauall )9 Hlo £ SH> dsuo o 4w oSl dauall colS 15]0
(MW). Gzl 039l Ll Gaung



Machine Translated by Google

dauall l3413.3

bl jué o «HligIl o sl A Wlegame JSub e a5 A3l slgall i el
Slgall 030 Wluis> e ol
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Na atom

Loses an
electron

\
e

Gains an
electron

Cl atom

Cl™ ion
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FW = 12(AW of C) + 22(AW of H) + 11 (AW of O)
=12(12.01) + 22(1.01) + 11(16.00) = 342.34 amu

Ca(NO3 )2 . popuud Il &l .
FW = AW of Ca + 2[AW of N + 3(AW of 0)]
= 40.08 + 2[14.01 + 3(16.00)] = 164.10 amu
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(Number of atoms) ( AW
% mass composition _ of element of element

)
of element FW of substance Rl
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(Number of atoms) ( AW )
% mass composition _ of element

of element
X 10009
of element FW of substance 00%

% C = 220D X 100% = 42.10%

VT T 0T e nual
% H = LB X 100% = 6.49%

° T 34234 St
0% 0 = L1600 X 100% = 51.41%

EYYEY) B o



Machine Translated by Google

Jaallg 9y5l5581 33¢3.4

o350 )51 plunzl (sl ol izl ol L) plwz 31 (e sac Lle (5555 Gl Balall 4uaS ga(n) s>lgll Joolll
By Gaill12 5a0)SUl oo Jawall Bha12 6 Olh3lsae solun (Hlucdl 6

0S4l 8yl 13e nass @0 6.0221415 X 1023, o L g0
NA . .g)3l>48l 3a¢




Machine Translated by Google

3.8 09) >3900 (05

C6H1206 . (o J900.350 L6 (puzg)rauall )3 3ac |

No. of atoms = 0.350 mol C4,H;,0¢ (

12 atoms H
1 molecule C,H4,0¢

= 2.53 X 10%% atoms H

6.022 x 1023 molecules CgH;,0¢ y
1 mol C,H,0¢
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MM = 6(AW of C) + 12(AW of H) + 6(AW of 0)
= 6(12.01) + 12(1.01) + 6(16.00) = 180.18 amu
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1 mol C¢H,,0
n=5.380gC6H1206( 02200 )

180.18 g C.H,, 0

= 0.02986 mol CH;, 0,
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164.10 g Ca(NO
m = 0.433 mol Ca(NO,), ( 8 Cal 3)2)

1 mol Ca(N03)2
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180.18gC H O 1molCH O

1molCH O 6.022 X 10 moleculesC H O
No.of molecules = 523gC H O

= 1.75 x 10%% molecule CcH,,0¢

Sdigell 030 (9 839> 9.0l OusawS3 ol sac S .

6 atoms O
No. of atoms = 1.75 X 10%% molecule CcH,,0¢ ( )

1 molecule C,H;,0¢

= 1.05 X 1043 atoms O
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Given: Find:
Mass % A Grams of L Moles of Calculate Empirical
—» 100-g —> = molar —» ;
elements each element each element mole ratio formula
sample mass

o 12 o
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1 mol C
12.01 gC

nC=40.92gC( )=3.407m01C

1 mol H
1.01gH

nH=4.58gH( )=4.535m01H
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1 mol O
n0=54.50g0(

16.00g0) = 3.406 mol O

C3.407H4.53503.406
3.406 3.406 3.406

Cl.OOO H1.33101.000
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molecular weight (MIV/)
~ empirical formula weight
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molecular weight (MIV/)

empirical formula weight
121

~ 3(12.01) + 4(1.01)

= 3.02

C9H12



Machine Translated by Google

Gilgiall W3sleall o dnSIl Ologleoll3.6

slanll 5 loleall il adluouSIl Olelad] 6 daiially dSLgiuall sloall laS Gy s dwball Jlowo 98 3louSIl Golalll

3 gall &l 3laeYlg Jelatll L9 (danall Olasg o) Ol downdl slae3l o JS O &lgtall &luaus!

Given: Find:
Use Use coefficients Use
cbstance A~ ORI —> e —> from balanced —> RO, — molar — SO
mass of A equation mass of B substance
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CeH1206(s) + 6 05(g) — 6C0,(g) + 6 H0(/)

1molCH O 6molH O \/18.02gH O
mH 0=100gCH O

180.18gC H O /\1molCH O /\ 1molH O

= 0.600 g H,0
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1 mol LiOH ) ( 1 mol CO, ) (44.01 g COZ)

CO, = 1.00 g LiOH
m 2 g Ll (23.95 g LiOH/ \ 2 mol LiOH 1 mol CO,

= 0.919 g CO,



