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16 diatl

NI jjqu!d;ww‘g&pwCIZJ‘,J\QUL‘:UASmolJIKp.....aij!u.ASmole
2K, + ClL, — 2KCI
J.&‘«LL.U o:.k:m.)‘ o:LoJ‘ c..w.a

.Aqu\.:.“ gb\.o.“ CJYJA Sde w‘ <

(Sldanad!) Ji gl Jodows
8 mol = K fﬂbﬂ\@yjﬁéw
5mol = CL I oY 4o dus

J&LO,JJ obw‘ oJL«J\ \ ujl.h—e.“

::};.JI
(2 mol K) ‘w‘}“@j)}oj‘ﬂsw\wCh)waﬂ‘W‘J:bj ;
(I mol Cl)

S LS gl Sldand e Lozl ¢ feliall 251K oyl 531 (0) Y 50 508 Lol
3 szl Y gadl sie x i podl il = Jelil & yllaadl Y sl sae

Moles needs = mol ratio x moles available

nK=MX5m01C12

1 mol Cl,
=10 mol
531l Y ol se 5 10 mol Joliall &y sllaall K p sl sl Y 5o 5s OB g
.J;u;USJM\SJLQJU_aKrwbﬁ\apc&éwrﬂ&‘_jjiwﬁjSmol
Asllas LI CL L o A1
t oL LS elad sadodl asladl | Je slaze VU Gasldl 330l o 4o sie Sl .
] 2 2 = 25 : .

2 mol K
2 mol KCl1

nK=n KCl=28 mol :ZJLAM.:J&)
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251 G5 sl ELarS slaald G5 GG B1 ot oSN 5 5 g5 oY1 58 G ooy
CH,, +30,, — 2CO, +2HO

27 74(g) 2(g) 27
0 O,Msw 38 e T4 g JICH, Y 5l e 18.7 g Cinsl 136
(C,H,=28,0,=32): »g/molsi> 5 id godl | STGde cJ.oLa...U TNESA FI NP c...u

(ldanall) Ji gl Jukows
18.7 g= CH, :,Y dkss
74g=0, sV ds
(CH,=28,0,=32) g/mol i~ 5 &) 5ol S

\o
o
o
=

J&LLU 8302a]! obw\ \ UM‘

3

:Jedl
LS o sSan (gl o Jolao 3 LghsS oy Aelich 53Le JS Y o 5o S

LSk LS L 5l
1molC2H4
18.7g CH, x m—0.67 mol C H,
7450, x MO0 oy a0
X - 0= =
4g0, 250, 23 mol O,
- w 2
el & el 2l a s &5 podl Dslaal e AleLaxdl 31 sold & podl Eond) 30
1m01C2H4
EBmolO2
‘_}.}C‘«La.';l.s Z.A))U‘ U?WSG‘}H &?Yjﬁ dJle :,.Mo-T
3molO2
nO,= m x (0.67 mol CH,= 2.01mol O,

25 ¢0.23 mol 5 31 gzl Y yadl 3ue 5 2.01 mol Jelald & ylaall pmenS VI Y 4o 3o
5 CH, 2Vl ¢ Jelinld 55002l sslal 58 O, SV cade s ¢ Jolial o5 oo 31
W 5oLl
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33 P,0,, 1SV £5Y O, oSV 5 0 100 g JJ P, G201 sindll 0 50 g Si]
ZENEPPNEERETERPNY

ooocooi

P +502(g)—> PO

4(s) 4710(s)
(P,=124, 0,=32, P,0, =284) » g/mol i~ 5 &) sall J:SU1 o Euade 135
Aowldl sl ds St
A sl s Sl Lo
84.6 g 4 il 555 0l 51 Wls ¢ o Ladd g giadl 5 95 podl 1] .
(ldanal)) I3l oo
50 g =P, el il iks
100 g= 0, snSYI s
(P,=124, 0,=32, P,0,, = 284) :g/mol s 5, &l sall i3
el (6 sxall 355 el 5 ciuaslidl) sladl Al Ll 5 ol 3oLl AS LT 1 sl

2

 Jed!
Gl Bled) Al Sl |
Jelaal) Bs0medl 3Ll 30T dxall s3l) il L]
rilelize 35k JS NPVERT :,Wa-i

1 mol P
4
50 g P, x 24 gP, 0.40 mol P,
I mol O
2
100 g 02 X Wz 3.13 mol 02
- - - v £
TV & 55 sl Dslaall e Ale Ll sl ) & gadl il 301
5 mol O,
1 mol P,
el a0 eI Y o ste S
5mol O,
mol Oz:TOlP‘; % 0.40 mol P,
=2 mol O,

(893



Lo 58T 25 3.13 mol & 3 szl &Y sadl 5o 52 mol felield & yllandl oSN Y 50 50e
Jelel il sl 52 P, a1 ) pedlly 22301 5Ll 52 oSl el s Jolicll o 5
P, J.iLa.:U a3l a5kl &Y go sde B ey PO, ol 53Ladl &Y g0 sie S|

4~
1mol P4O10
n P4010 = TO]PA‘ x 0.40 mol P4
=0.40 mol P4O10
1) gadl adsS 5 Y o s DN PO, A S|
284 ¢g P4O10
mPO = m x 0.40 mol P,O ,
=113.6¢g P4010
L5l saladl EJ:S :;J\.w} e
10, o el ) AUsIl Cos
32¢g O2
m 2=mx2m0102 =64g02
2

el ATl 830 gaadl Al 3,0 slomly Jelidl e 228l O, Alis S
100 g — 64 g=36 g0,
JoL (g el 390 padl Sl
355 podl (e (Ay) Jnid 5 53 podl s M35 PO, e S (Y %) (5 2001 3 53 50l |
100 b G5 e (Py) g

Ay
Y% = x 100%
Py
0/ — . — 0
Y% 113.60 x 100 =74.5%
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HCI jae> d glowe 0 500 mL J) Nii JSI 50 50 g BL5| e JoLil) sadoneldl 83Ledl iz
LY Dslaal 25 42 42 LS M = 58.7 g/mol iy} 231 5 Ke <0.01M o555 3
Ni,, +2HCl,, — NiCl,, +H

2(aq) 2(g)
(ldanall) JI gl Jukows
0.5 L= HCI jaul 12>
0.01 M= el J shoes 55 3
50 g= Ni |1 ks
(Ni = 58.7) :g/mol 84> 5 £J sl AL
EIXPSA NN é::..j REPIEN|

2

::}.,dl
3&‘*’“" QJY}A Sde :MM>-T
V.>=>J\XJ,§JJJ\=C)Y‘}AJ\)SJ.€«
001 molHCL ) <t HEl = 0.005 mol HCI
X =
1 LHCI ' 02 Mo
2(}@\ ;:J\[j.c SJe :MM>-T
1 mol Ni
50 g Ni x - MOINL _ ) g5 ol Ni
58.7 ¢ Ni
_ - - w 2
(Y1 & 5 pedl Dslaadl o el o) godd 2 ol £l 301
1 mol Ni
2 mol HCl1
el 2o 301 jaesdl Y o sde S|
2 mol HC1 _
m x 0.85 mol Ni

= 1.7 mol HCI
cade 50.005 mol & 3| giall Y 4ol sue 5 1.7 mol J.iLa.:U Byl Saesdl &Y ge dus
J;La*U 530l 531 FEYRT-PEE
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AgNO, Ladl &l 55 J s e 100 ML LS| dis Zowsldl AgCl 1281 &y ) 9IS Ak o]
534S ol 715 0.05 Mo3:S 5 NaClp g goll by 1S J glowe 50 100 mL JJ 0.1 M35 5
- ; .
125V B ) gedl 3L Dslaald s 3 NaNO, J gloes 3 AgCl L 23)1
AgNO, (aq)+NaCl ap AgCl o T NaNO3(aq)
(AgCl = 143.5) g/mol s> 4 &J 5od) A 51 Lde
(olland) JI gl Jodows
0.1M = ¢3S 5 0.1 L= AgNO, &l ol 5 Jjloms wrem
0.05M = &35 5 0.1 L= NaCl p 3 sl s 8  sloes o
(AgCl=143.5) g/mol s> 5 &J 5ol I
sl AgCL LS Sl 1o llaoll
Zi}:J‘
rilelame aobe JS NPVERTS :Mo-i

0.1 mol AgNO, B
x 0.1 LAgNO, = 0.01 mol AgNO,

1 L AgNO,
0.05 moINaCl ", | | NaCI = 0.005 mol NaCl
1 L NaCl )
1555 ) Dslaadl o Aol o) gald 4 ol 4] 301
1 mol AgNO,
1 mol NaCl

o 523 all by 1S S Je bl Ao 0 Ladll ol 5 DY 5 sas
n AgNO,=n NaCl =0.01 mol AgNO,
315200l Y 5ol se 5 0.01 mol Jelixld & lanll NaCl o g3 sl s 518 &Y 50 s
Al bl a AgNO, dadll ol 55« Jelisl] 5305801 53LJ1 52 NaCleals 5 0.005 mol
bLéLa;U INPSA NN Y go5de @ mas AgClazas Ul sslodl &Y 0 sue :,..ﬂoj
n AgCl =n NaCl = 0.005 mol AgCl
1a gadl 4S5 &Y o s UYWL AgClaks S|
1435 g AgCl

" 1 mol AgCl % 0.005 mol AgCl =0.72 g AgCl
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Atom Economy 3510/ 3Lzl

3L Liﬂl.:fu 422 5 Atom Economy 5 ;4! sL2:3| rl&;:wj

Lo e lidll 500 pliieial S o ¢ SlaSl Jos il
sl b @l LS B b s sall 11 0 S
QCW\»\@LWLA&:\:;W\@JL;J}&;U‘M g
wﬁg\d>f6u‘duﬁ\&w\)u\g‘ow\LxL,
bl sl (ST L E6 g s Sl
- O A ST oLl s 5 5A01 el padl dydond 5 i3Sl
e (U5 Jltes ¢ 5T 0oy 3 e 58T £ e J el )
C;ﬁ\ﬂ?@.fﬂ\gw&wuﬂHC1f))%€.ﬂJi)legb

Y Dbl ooy p 23 sl 5 IS

S 2 U35 34% L 1g) 5501 Bl

.NaZSO4 (’)‘i"fﬁ)\ QLQJ‘S FLEN u}'c'f’ E

L ookl S Jels as HCL U plsd 6 51 43 b dlay
o Jelis Co 100% 355 Sl il el AS) S
- Spe g Y Sl (HOLJU o S5 s Lgmparr 551015 35

YN Dsbeall s g g e o D500

Hyg + Clyg — 2HCl,
I",.bui *T/

- Fe,0, (1) dpol ST 40 g ) Nap o sl 040 g Cisl -1
- Usleall B3 Nay0 p 45 geall denSTy Fe duodl 2Ly

SRN[PPSPN]
6Na, + Fe, 05, — 3Na,0, + 2Fe
Mr : Fe =56, 0 = 16, Na =23 g/mol &J 4oJl S.L&J\:)TLZJ_c
J&LLU 530l 83! > c«..w
os W) Fe bydodl s Sl . o
T, slaBl 5 spaadl Lo -2



GL«&H (_}.:«La.J\ < s3dadl 83Lad) Lo A \ S | ojﬁa.“ -
P e Ll 33l ¢ Sl 33Tt 5Ll 5 posiell o -
355 €S, 05,50 Uz 1S U 25y CH, Olodl 5L (10 8428 wa S, (0 358 g Jeliny -3
Mr,s, = 32g/mol, Mr ¢, = 12g/mol, Mr ;) = Lg/mol :a5N1 & 5} sedl L5LaeSI| Uslall

;

J&L&L.U osw\ OJLQJ‘ cw.w
 JU ol day Lazodl L5 83l AS ol 018, putsesad .
sl CS, s :,w.;-T .(auj)“ ‘:J}d}wi —
LA lsz?ﬂJZinCSzJJm&jm‘b}bﬂ‘ i,.ma-if@jﬁlfmi -
JY‘ J.F«LQ.J\ de oJJor-o.H c.SLo.” c...w:
.Cacmmjmm;yémol@;w\yémoldiwdwp
d),\;ua o 150 mL L;S\ /n MJBJ\ B 40g 43\..4‘ Lo J&L&L.U o.>.,\>r.o.“ oqu.H cm.a
Mr,,, = 65g/mol : 4351 Uslaall 502 M oxsj HNO, &b, 2l a0
Zng + 2HNOseg = Zn(NOs)yug + Hyy
0.02 M o5 5 KOH J glows 2250 mL 3| 0.04 M 035 5 HI jaas J glows 10 250 mL Ll - 6
a;j;,g\c}éuﬁm;wisi i
J.C«LA,.U o>J.>=.<J\ ZSL«S\ c.‘.w.a
qu,ﬁosbmj\oswb ioaldl 55Ldl £eS BMe B aad & 20 L1 0 Ao pomes (5 1 - T
G gl dslaadd L@j quﬁ)jlﬂ\)by6molcorﬁ>}a)\y4mol |l &>
2Nag, + Clygy — 2NaCly, :435Y)
sl 8Ll BaS s Jolil) domall B3ladl 808 o Jas 535§ g L
§aldl ornedl Loy € Jatnadl itedl Lo .l piedl ol .
 JeU ol dmy Lazodl L5 83l AS ol 6, Y psizn]
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Green Chemistry
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sadtel) 6 paliandl s LI 3 gl plasiol o Aol )8 pamned) Y slonall (6 5 Mgy 21
(05l Ve Bl palizadl oo Lgal il
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Al b LgaS A s Lol
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baa gllidaa) pa

&

Y ealiadl 3 paal) 50
B lalle sl NN felse  ENlle Y salle

VI D5 el Dalaad 85 SV 50200 g e Na (50200 g Joliy .2
4Na, +0,, — 2Na,0,
HPEIENTE PR P Nap s pald £yl £l 30 -1
sl sl Als Tl VT ptsal =5 a2l Na,0 2SSl oY putsn] -
o 56 501 003518 J s o2 K PO, p 5l 1 Sl 3. slons o CUC (D) ool 13,518 J s [liy . 3
Y Y e Sl QU (PO, el i b 10 LS Sl 5 KCI
5 yodl A3l Wslaadl ZasT -1
A Y sl CisT-0

Al &5 Y1 Wslaal) ] —
0.15 M &3S 55 150 mL 33lie J glowodl Cpo e 3 83 3 sl HOI Gnr AeS Sl 616, Y otz . 4

CzHéOZ&%y‘d)&»j;L‘J\Oﬂd)&dﬁw(ﬂs‘)‘)%w‘g%ﬂ\f%%.rujﬁ‘c -
300 g 150 0355 ¥ JsSMer (po  gload JY godl 58 A1 o e letdl fuad IO 5ol s wed
hiadl sLl e 450 g b 4

500 g plascialy 0.25 molkg &3S 5 KF g seasli sl g5 516 0 Jsloms sodaont) Tloall ol lail) izl 6
AN

0.01 M 35 31 (63 NaCl  glows pa SO ML ] 455L5] 515 01 sl G S 66,31 iz . 7
0.001 M33S 5 o)
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bas gll das) o

aSles Y :}S"L""’J‘ g;" 6 mol NH, @25 mol OZJ;wQ-‘ > LJINO &:Jyy Sde i,.Mo-T .fuj}“ €J..>é’.w;| .8
RN [PPEPN]
4NH,  +50,, — 6H,0 +4NO_

0.02 Mo 35 S HBr Sloa s 5 egl] oo J glons (32 S0 ML | MO, sl ST S 010 0.4 g Sl 9

Z:\..SY\ :&Sjjj.«ﬂ J./:‘«Ln.‘.’.“ Jslal Lg.;} TANIP ¢M\ RWEEE ccjﬂ.“ C\.‘by
Mr ) = 55g/mol, Mr g, = 16g/mol, Mr,, = 80g/mol

MnOZ(S) + 4HBr(aq) — MnBrz(aq) Br L + 2H20(l

J&L:LJJ e:JomJ‘ o)LoJ\ cw.w

Lassll saldl ds C:.Moj .r@jﬁ‘ 6.\:’;‘1«»1 —o

1353 a0l Dalaald B35 (1) ool dizy S =8Y S 2y ;5 25 g o Cu ulowill 1280 g ol 10
Mr ¢, = 63.5g/mol, Mr, = 32g/mol

2Cu +S — CuS
Jelell 5ol sl ] - |

14.8 g Jelial) o Jadll o5l O 13] Jeliald (g sl 5 53 yodl St 018, puzal -
ol g S 0 25 g BLb| die dldl CaCOs p g SN Lss S AeS ol L5,V putsead 11
V1 Asleald 185 CaCl, p 5 dlSU1 4515 20 ¢ ) Na,CO,
Mr ¢, = 40g/mol, Mr ¢, = 12g/mol, Mr o, = 16g/mol, Mr,, = 23g/mol,Mr, = 35.5g/mol

Na, CO + CaCl = CaCO3(S) + 2NaC1(aq)

¢ Jelal) sadouall a Aleliadl sl yodl b eliadl ol SIL L) jLiadl 3Ll 15 130 2zl 5 o) 112

‘b%aa e

o
@ o ¥
973



bas gl daal ya

0.5 Mo 35 5 NaOH (o 10 mL J} 0.1 Mo3S 3 HCI e 225 mL Sl .13
g5 gell Jelad) Dstae ZosT
sl 45 oY Aslaadl SisT L o
 Je il 350001 B3l sl
Ll JlesS Ty ol ele s 3 55 g sl 31 ol el 5

: Ml 5 335 IV o3l IV 5 sl 1y M Ll 3T I 2391 odle il ol 14

2HNO, , + Ca(OH), — Ca(NO,), +2H,0

2(aq) 2(aq) 270

2KClo,, A 2KCl +30,,

Sn +2AgNO, .~ — 2Ag  + Sn(NO,)

2(aq)

Mg, +2HC] =~ — MgClz(aq) +H

2(2)

2Na(s) + Br

W 2NaBr(S)

e ealaall e U 3Ll £ V1 Aslasdl ST 1S

Cul,,, +2KOH, — Cu(OH)

2(aq

_|_
2(s) 2KI(aq)

Zn_ +2HClI =~ — ZnCl, +H
®) (aq)

2(aq) 2(2)
Y ol B el Y1 50, 5T 16
o Y Skl sl d Sl U Y (1
AgNOS(aq) + NaCl(aq) - AgCl(S) + NaNO3(aq)
Na*, NO; (> Ag', Na' (> NO, , CI' (& Ag,Cl (]
LA YL Y A lall B Al SULY1 (2
H g # L # L + O = HO +Li" +C

(aq) (aq)

H*,Cl (s H,OH (> Li, Cl (o OH,CI (]
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bas gl daal ya

0.04 M 23S 5 J sk 0 21 335 5ol LIOH &Y yo 30 (3

&

0.02. > 0.04 . = 0.06 . & 0.08 .1

on (M =18 gmol) sLadl 5ps 72 g b 420 6 mol &13) e X LS AU & sall 31 (4

0.08 . > 1.5. > 0.6 .o 1.0 .1

o Gl b b el 3Ll 45 Y1 Dslaal (5

Ni +Cu*, +S0X, —NiSO, +Cu, (]

4 (aq)

4 (aq)

Ni +Cu*  +SO

2-
(aq) 4 (aq)

Ni +Cuv?* —Ni** +Cu
(s) (aq) (aq) (s

2 2-
— N1 = + SO + Cu(s) (u

) (=~

NiSO4(aq)+Cu(s>—>Ni(s) + CuSO4(aq) (s

el p st 8Ll o S5 Gl g 3ale 25 T sl Jeli) (6
S UBY SN E sSY (> Sl (o s (T

2391855 5001 251 3V Dalaal 65 4.5 mol B e 3.8 mol A lals e (7
3A+2B — 5D
LA J.éLn.:.U 53dea) \SJL‘J\Z)L.%

AB (s D (= B (o AT

:Oﬁ;&dm@.mu%i;s;jjlm (8
deddl e 96 g Bl Ged g (T
(e dall e 100 g b Ol e d g (G
(a0 96 g B RN (e 04 g (=

coeddl 5e 100 g b IdRI 50 04 g (s
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c/hw\ 3JMA

& AV (e lagia U8 Jas ) e 4 S Jelsi :Double Displacement g g3 jall JMaY) o
Lagada¥ £l ol 4l Legil 2

Sl Al @Sl (g g & 5 ¢S :Bonding Electrons Pair dday) )l il g jsty) é\3J$ .
Ll sl (nsSS

Dedat b gy e %\jj :Non-Bonding Electrons Pair dlay | 25 g sl é\gji .
e (555 g L Y 35S 5l 5330 S 5 siane b

e Laial) ) gall ) ) aladin) Eua (o AbasS Jeldize i yulisa :Atom Economy 5} alatd)

et e e Al 3 g (g oS

23a% g 3 A Ca JA) (6 il 3352 5l Cili 5y :Valence Electrons 8lSil) i g 5i<l) o
S5 T 1

S G al g lgiiadi g olgd) ) a0e & paiial ) Ci iY) :Spectator Tons 4 ji%al) Ui oY) o
Shas ialed Gaaag ol e Jelall 3

clglae Lald dais dul ) B3le 4 el JJ2\SS :Precipitation Reaction cuy jill JELES o
Lol Cpaldal

slall s zelall ZUY 3acld aw (aes Jelii :Neutraliztion Reaction Jalil) Jelds o

daaa SN 4 cfu.d Lenadi 3001 & @SSl (5 gha S| zlail :Hybridization (pagil) o
Adall g JAl 845 Al GIDY) e Calias o ddlall 5 JSal) 8 Al

aad g ddayl y e ST GRGS ceis ) A2 JaY1 37541 :Central Atom &3 3S _all 3540 o

) g 7 g 3 LagS HLAS Ao (3870 (e 43S0 Q) 358 :Covalent Bond d3eabludl) i..h,\b.“ .
i €YY e ST

(100)



sda) 48 jlie dagy Lo ¢Aaabodll dayl 4 ) &\}ﬂ s3a) :Coordinate Bond 438ulil) ih,ﬂj\ .
&b el 5 AV BTN 8 i s 8 el g SSIY Cpa g 3 A

sl 53 e B8 i 5y L5 il 58 sHiydrogen Bond &ism gl Al o
N, 0, F <53 Jia dille 43058 Ll 3 (5 215753 ae et Al o (g 5801 3 Aaii yall

slsoall A cliakl) tJﬁ" sl (S (ubisa :Dipole Moment (dadl) A 2l o

L 33 Clasud o LS Q33 (5 68 :Intermolecular Forces <ilisjad) s (s 6810 o
Dy L A Al Tl 5 ) e Lgingalay Calias

A0l Glis a3 ga g dagit Andad il ja g L & ¢ :Dipole-Dipole cuadl) @m S50 e
Al all el e s gall g ddl)

S aly Al Gaalll Cladiny) sy L fimin 3lad (5 48 :London Forces (jail s g8 o
.0l Al

R raalual) dday) U 384N 045530 (o 43kaia :Electronic Density 4 g gty ABLSY) o
Ay N g Y 551 3 g g L

& Jstaall (8 Cudall of 413 s3lall Y ge 22e 2\.;..»3]\ :Mole Fraction (1 gall juusl) o
Al g Al B Y gl e

el L] = ALK el o Al 32Lall :Excess Reactant 4.aildl) 3alall o

LpaS 23aF 5 Jelal) = Gl wllgiud A 33l :Limiting Reactant SELED Fadail) 3ald) e
O 5SIal) bl

A8y 3 5l A slas Jullas :Standard Solutions duwll) Jallaal) o

O Cire aaa A& QI (e A48 LuS (5 sy Jslaa :Diluted Solution il Jslaa o
RERTRA(
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Crae aaa A LIAAN B3 (e 8 yaS 20aS (g giay J slaa :Concentrated Solution K dslaa e

A Slasall Led jelas Al Lalxdll :Complete Tonic Equation 4lalSl) 4 oY) Aslaal) o
Lerpen Jslad)

8 e Lial) s )Y Lgd el il Alalxal) :Net- Tonic Equation duilgil) 435 oY) Alslaal) o

Jslaall e ol g 5l 8 41340 33 Y ge Sac :Molarity 45 Y gal) o

cudall e 1kg (8 Il &Y ga d2c f\_u.m :Molality 431 gall o
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