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kol paasd! e JS o Aolas s

HNO + HO NO, ., + H,O"

2(aq) 2~ 2 (aq)

KNO HOo. B9, NO~, =+ K
e ——

2(aq) 27 2 (aq)

(aq)
(aq)
8L LS K, plaseial [H0] Sl eJ ploesd pH. o 5l o3 T L]

_ [H,0"]INO, ]
’ [HNO,]

[H,07(0.1)

0.085

[H,0"] = 3.825 x 10-'M

45x%x 107 =

élwcdw %g'.:.?j)%.@.“ (..gj.“ :,.MQ-T
pH, = —log [H,0%]
pH, = —1og (3.825 x 10™*) =4 — 0.58 = 3.42

o
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

‘b\ ‘400mLf\.i.;=;302M afsj.: LS'U‘ ‘H SO U.a.q};” J}L'».c..‘ J"j)J*C‘S‘ VJJJ‘L;J«&J‘ W\ 5 ‘1/
.NaHSO, CLJ\ o 0.2mol «J| uL:..b\

(589



N —

AV alo sl
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PO )uf(i; o8 sl

The Acidic Effect of Common Ion : & =il & 50 el jf’)l‘
OH™ dS g pkgll sl s Lol G52 danal ol Al
Sl e 0151 Al Ll Y1 351505555 el 30 6 T 0l il

Y Daleall LS (a1 15l Sl L loall b il 6 500l

NH,"

4 (aq)

NH

3(aq)

el 3o 1 loms ) NHLCL p 5 5031 ) 518 Jas o BLS) i 5
Y1 Uslaadl b LS BIS

+ HO

271 + OH™

(aq)

HO,

NH,"

4 (aq)

NH,Cl, + CI-

(aq)

Lomdol SNH, 0590 1 pbems 8o Ol peldl bsbasll o et

B 922 8N NH, 0555 S NH,CL o) 315 NH, 5150l

o130 NH, Bion.all 345l Jiloms ) NHLC eloll 8L 05 J sl

%}J‘Cr‘jd‘jy‘cﬂjﬁdbwu)}‘MWJ)‘JW‘O‘)JY‘J«SJJ

o J.Lbj NH, Zeaall el 58 5 05 b s(alelind] sl goll dg) LI

Sl 5553135 85 s OH gl 5 5 cyo a3 1 b JIESS il

2 22l 0¥ 536 05505 «Jplowald PH 55040l 531 S35 HO'

S5 H0* 5 OH bl 38 5 ol £aS b 5 V1 iVl s
.i\,moﬁwg&@umw\mwwwpH@?”.\t@J\

pHdﬁa;JJ«@J\MJ‘,O lMoJSJ;‘glLWd.\.‘\ ‘NH L;,»’ﬁ\d,b;&y,,@!ﬁ)\@ﬂ!w\
K, = 1.8 x 10 log 1iI'=0.04 i1\ .NH Cl¢yy’ﬁ|xjjlscbu,o0 2molulw‘lslclldjl.\.,.,

INH,] =0.1M :Jizgudl fos

[NH,CI] = [NH, ]212%1301:021\4
K,=1.8x10"°
.swlﬂ\d)b@@j)w\v;;\g;wgw ol
tJed!
£ T S s .
NHy + H,0, NH,",, + OH ., 1 Sb LS crhell s aae il e JS (6 dslae ]
NH,Cl,y + H,0, — NH/", + CI',

[OH"][NH, ]

*~  [NH]
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K, [NH,] _ 1.8x10°x0.1

- =09x10°M
INH, ] 0.2 %

[OH™] =

L 3L LS K el 6 ol alusewl [HOT] S
K, = [H,0*] [OH] < o5l b IO T e
K, 1x 107"

H,0 = =1.1x10°M
MO =10HT = 0 x107 8

5 LS oJ gleald pH |3 S|
pH = —log [H,07] O PH e sod) J‘S
pH = —log[H,0"] = —log (1.1 x 10™")=9 — 0.04 = 8.96

B 1 . %% R &
ApH =8.96 — 11 = —2.04 S beS a3 G Sl ]

PH L3 ok ) szrandod!| (.3)\ Pt PRI ES IR

RS 400 mL J\ \..@.JL.&‘ fj)\.“ CH NH Br CELJ‘ gf)}y e W‘

o9+ 255 5 mad 0.1M %S 5 CHNH, asldl J glons
log3.2=0.5 K, =4.4 x 10 :3 Lle .10.5

13l oo

[CH,NH,]=0.1M ¢« pH=10.5¢ log3.2= 05 K, = 4.4 x 10~
.CHNH,BI mloJb Y g s Clum 1 glaal|

b LS ety s il e IS 0 Dl LT ol
CHNH,, + HO0 CHNH,", + OH"

27 (aq)
CHsNHzBr + H,0, — CHNH," . + Br il
H0% 55 5 Ol PH izl | PH bl 501 o]
[H,07]=10""=10""=10"x10"=32x10"M 1835 5 CHN sus il J ylowa)
Ky slodl 36 el el OH™ 38 5 Corl 0.2mol i3Ls) Loe 02 M
OH ] = — Lx10 5107 M P L CHNHCL <l 5o

[H,07 ~ 32x 107" o /
a P PR IR 0l e J}l}mj‘ &0600 mL
JM\&J‘JSJ;UL&J Kba-\.“«w‘ “ ) O"l’\ e
[OH][CH,NH,"]
*~  [CH,NH,]

Lo 0.31x10*[CH,NH,"]
4.4x10* = 0.1

[CHNH,"]=1.42 x 107" M =0.142M
LSS ol Y o S Lol
n=M.v=0.142M x 0.4 L= 0.57 mol

.
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

log1.17=0.7 K, =1.4x 10~
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e bl &35 5006 51 (g 5 Saan 0 A5 LaS BLS| 535
N AR uim Ia O] ol Jslomadd 50l S 3 s
JRloeedl s BLEYT adn G B geke IS0 S 5 )04l Le-iﬁ’ ity
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L] L35 500l 5l (55 ez oo AL LaS BLS| e PH. i 5504
(tokey iond nz) Wl ,all 61855 Chond ez o 0SS ob
Jlloeall 35 (b s Binad 5055 Gyl Lo 5 ipmn 3055
Loluo Ve b o as o2 2000 Y1 lidss ol e il
Dl Slebually Joordl O pantinns $Lo¥l delis 2o ddanls
uﬁ.bw\uxpwwu&swu}\@f:\:yﬂ\m@w&wmguﬂj
e i 0355 i oI 3Tl J ol Ll o ciaTanedl Lol
S e Bl e Jans ¢HCO, ™ &8I el 6456 5 H,C0, &b 5 S
indall ol w;».)\ 3\,&\ JUSSINUE ‘74)%: L f,uj @&j).h.g_‘\

L@mmjw\ywvaydw@dw cade
Acidic Buffered Solutions & 2. NN J,me.ﬂ

Bl 6155 Cind Jhax o aans] VJZ«J\ J sloeadl 5552
(HCOONa 4mks s (HCOOH &k gliradl Laom Jglon (g5 oSltad
OJPLQJ‘OJ&JLQML}J&)G%M‘J&M‘Qbkwuuw&
S ol ye Ludieis B ] BLS| ¢ sl 26 e E2slI HCOO' 331,01
Lkedls Gaesdl e J5 556 0V olsleal) &2 55 HO

HCOOH , + H,0,

- +
HCOO",, + H,0

(aq)

HCOONa,,, + H,0, —— HCOO", + Na'

(aq) (aq) (aq)

Ul gy als NaOH fro (& seld (o AL LS BLS| e s
ujﬁw HCOOH _yosl s glols 51 b o Lehlans Mgz I <OH
)\mdwuyuwd\fsj¢b\@j‘HCOO 2 al) 5ol U B
uﬁ‘ﬁ\};)};\sﬁwug\@jc(d.eL.aJ\s.\.ow\)‘uLAJ\OH Sl gl 35 5
G156y aandl 38 5 oy i) x5 s taks il HCOO™ 4 i)l
G Jsbeadl 3 HOT 355 Auy «(11) S8 Sl LIS 2y 28510
J el pH o 55:¢]) ﬁ)‘ S Lo 5 oy Vs 8



u\yb‘ CLJU 0.5M oJSJ., CH,COOH H—Lyby‘w‘fgﬁj& dj.l:—*uJ d""ﬁJJ"'@J‘(;'ZJJ‘ w.::-\
log 1.7 =0.23, log 1.63 = 0.21 g\\.c».l.o d‘,bqu lLdil NaOH %ﬂ\ sae Ll

[CH,COOH] =0.5M ¢« [CH,COONa] =0.5M ¢ [NaOH]=0.01M Jizudl folous
Ki=17x107 ¢ 1L =dyloall 02>

adas s NaOH L) |3 J shoeadd o 5 5] o5 31 855 Le o gzl

L el

CH,COOH, , + H,0

(aq) 27

CH,COONa _ + HO, ——— CH,COO" + Na"

270 (aq)
14 el 0531 b LS NaOH o,\pw 5Ls) |5 Jsbesld pH V5T Eom
H,0"][CH,CO0"
3 3

CH,C00™  + H,0

(aq)

*~  [CH,COOH]
5 _[H,07](0.5)
1.7x 10" = — 05

[H,0"]=1.7x 10" M
pH, = —log [H,07]
pH, = —log (1.7 x 107°) =5~ log 1.7 = 5 — 0.23 = 4.77

*2 s

[OH] = [NaOH] = 0.01 M %;U Cls 2 7ls NaOH saell 5L de
:MOH*};;JJ@,{O};;J@} CH,COOH ozl o Joliss 5
[CH,COOH] = 0.5-0.01 = 0.49 M
pad OH 35 5 5liiay W3S 531535 CH,CO0™ 21 el Bae &5 U s
[CH,CO0] = 0.5+ 0.01 = 0.51 M
b LS o e PH i 55ael) (ST H07 55 5 Gl K, Gasdl 6 St pusad
[H,0"][CH,CO0 ]

*~  [CH,COOH]
. [H,07](051)

[H,0]=1.63 x 10°M
pH, = — log [H,0"]
pH, = —log (1.63 x 10™°) =5 — 0.21 = 4.79

.
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| el s 5 b o Ll Al AN H,0" b c..,j ‘;:L

CH.COOH, + K0, = CH,C00", + HO"

= sl = 4 :
$& Ho £88 i auellsy J.a.‘ G5 {CH,COOH aesdll 550 CH,COO™ &l o)l
= E | <— = = :
o © o < :

c(dW\M\)@W\H 0" U sl 55 5 slias CH,CO0™ &bl ol
355 o el FAS cans HlAiJL CH,COOH aasdl S 5 355
H,O" 55 5w «(12) JSadl il (s G, 331 ol 6uels 5 jaendl
PH o skl o530 gs’j""sji’"’ Sdoey Y g ¢G5 B J gl b

LYl INE e I3 s 5 Sy 5 - el

«J glwadl 5 1L JIHCI a0l 550 0.01 moluwwwuuw@dwwbw\ﬁyw\
log 1.79 = 0.25 sileds ub‘ﬁ!&d,b»«uy;,W\ﬁ)LL@a,b\rs
11 5dl o
[CH,COOH] = 0.5 M
[CH,COONa] = 0.5 M
[HCI] = 0.01 M
1L = J el oo
K,=1.7x 107
Wadas s HOL&LS] 13 J slomald o s sokgll 03501 85 10 gldanll
tJed

S e L] AT :(12) S5
ST ('-L'“’ J ks

CH,COOH,, + H,0

(aq) 27

CH,COONa,, + HZO(D —— CH,C00",

H o+] [HCl] ~0.01M d)sjusduﬂauwwu\w

e HO' 35 5 ey 35 5 Ji 5 CH,COO" 81 o)l 2ol o HCL sl Joliy
[CH,COO] = 0.5 — 0.01 = 0.49 M

e HLO' 55 5 ) Miay 35 5 315 35 CH,CO0H sl O35 S e 5
[CH,COOH] = 0.5 + 0.01 = 0.51 M

CH,CO0" + H,0"

(aq) (aq)

N
+ Na (a)
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Jablanall Ji2 5

LS e o PH o 5 )aogl) (33015 O™ 55 5 Ol K, sl (36 Sl fsen]
[H,0"][CH,CO0]

[CH,COOH]
L7 10— [H,0%](0.49)
' 0.51

[H,0]=1.79 x 10° M
pH, = — log [H,0"]
pH, = — log (1.79 x 10™°) = 5 — 0.25 =4.75
PH, oo HOI asd| 5L5] sy U 477 (5 5Ls HOL aasd) 8L3] 15 J yloenld pH, 51 BV
S5 Y s 002 ke i sl S e L Bl & ] St L 475 g5l
Jsloeal] Lo aslasddl

.
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

e o IS e 0355 (4“ Isboead o ssked)l S Lol -1
55 5 -CH,COON@ p 533 suall il 5 34 ela s CH,COOH s 52
K,=6.3 x107 01 llle 0.2 M Lugus IS
50 0.01 mol BLs| ke Giledhd slowalld o s sokgll 531 Sl 2
Jsledl 2T L JIHBr Jaesdl
Basic Buffered Solutions 435 &) Laaial) gullaal)
Sead 33 ol Lo b 326 o e W I J ol 03,
Sl e Wle s e giomy NH,CI ey NH, 50080 Jylows |
SWINH," 5l gaasd ol ol o e G o5 el o 5ol
OWslnadl 5 55 OH7 b sl s s i J) B3] bl 36 oo NH,,, +H0, = NH, +OH

¢

bl sl Fpe IS AL 0l

Y AR | + - NH, NH, .
NHS(aq) + HZO(I) ——— NH, @ T OH (aq) NH Gls) Nitl
: OH-
+ - : —
NH 4Cl(aq) + HZO(I) NH, @ T Cl (aa)

«OH™ auﬁié;:mj‘w NaOH o & 33056 B LS Bl dey
el oS5 NH, Gl Gaassl) o Lol Gy b polgllans Sllgnd 1
sae ) BLadl OH™ b ol 58 5 )lties NH, sueldll jsf §\>J} Uiy ¢NH, Slaasls L) 5 (13) j_gw
sl 35 5 s 05 5 et eI NH, Ganell 355 iy (laall NEXPIEPUTI
Jomadl 3 OH™ 55 5 s «(13) JSad 2057 s oy 33 poll s

Iyl pH o5 5l ('JJ'H @jwsﬁ*’ ooy YV g5 40,5 B0
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oJ..SJ.aL;JJ‘ ‘NH,ClI cl.a)b «0.5M UAJ,.SJ.’JJ‘ ‘NH, byY‘wQ)&dMyj)J.@\ﬁ)\wp\
REPLCN o ILJ“ NaOH & 43l 342\l 10 0.01 mOIMLaledjl:m.Uwa-jj.L.@J\r%)bL@Jblr «0.5M
log 0.55 = —0.26, log 0.53 = —0.27

(I gdl o
[NH,] = 0.5M
[NH,CI] = 0.5 M
[NaOH] = 0.01 M
IL= Jyeall oo
K, =1.8 x 10
adns NaOH 8L 13 J sloall o5 sokgll o530 5Lie o slaodl
tJed
1 A LS el 3aelal o J5 7 Wslas s
NH,,, + H,0, NH,' ., + OH
NHCL,, + HO0, — NH," .+ Cl'
OFNHL : SbleS NaOHsue Wl L) |3 J ghval pH 5 [OHT] S|
*~  [NH]
[OH7] = K[I;\I[iljf] _ B> 10?55 X035 1 gx10°M

: L LS K slall 5 ot pliezay [H,07] S
K, = [H,0] [OH]
K, 1x10"
HOl=——=>=—"""-=055x10"M
[H,07] [OH7] 1.8x10° % )
L 5L LS goeedd PH o 55! o301 S
pH = —log [H,07]
pH = —log[H,0"] = —log (0.55 x 107°) = 9— (—0.26) = 9.26
1 5L LS NaOH suell L5 dns J yloeald pH 5 [OH ] v
[OH] = [NaOH] = 0.01 M 5 . (5 2 7l NaOH sus ) L5 s
c.@JOH uby\;Sf)\MMoijJwNH4+ds\qu\uM‘ J.GLM}
[NH,"] =0.5—0.01 = 0.49 M
el OH U g 525 5 jliay L3S 3515 53 NH, 3 5555 U s
[NH,] = 0.5+ 0.01 =0.51 M
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1 5k LS NaOH saelal BLo| day J shoeld pH 5 [OH] S

_ [OH]INH, ]

b LS K slall 6 ot plieiany [H,07] S

-
[NH,]
(Kb [NH ]) -5
OH =~ +]3 _18x 10049X 051 1 g7x10°M
4 .
. K, 1 x 107 B
[H,0"] = =053 x 10°M

[OH] ~ 1.87 x 10°°

&

&

L?JL'L«)SLJM pH W}),L:@J\ijﬂ :;.w;-;

pH = —log[H,0"]
pH = —log[H,0"] = —log(0.53 x 107°) =9 — (—0.27) = 9.27

Dl aslas 3 55 pascd louall pH e 3 (0.01) 5l il il &g TV

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

b gl 35 (il 68 HICL o (5 8 a0 ALB LS BL| e Ul

o) S NH, 30s W o Wbl Gy b oo Ledlins And5 HO
BLal HO" &gl 58 5 5ldie; NH, sueld) 35 5 d.@ Uy ¢NH,'
5 5 s IS NH, 30 ol 28 5305 505 o( BLitall sl
55 5 s ((14) USG5 oy 30 Lo s s 1 5 53
S a5 o ¥ e 46,8 B Uil 5 HO' 5 OH e J5

J ool pH s 5 50! pﬁ)‘

.
ooooooooooooooooooooooooooooooooo

—_— + -
NH3(aq) +H,0 S NH )+OH (e

21 4 (aq)

S e L) HT:(14) S5

31 Jaall

So 1L ) HOL Gaazd) e 001 mol 8L tie Gl Jiadl b Jplonedd oo g5l S5 S
10g 0.58 = —0.24 &1 Lle BLOYI J:3 J sloeadd) s 58l ‘..ijJLg L, & od glowal

(gl ol
[NH,] = 0.5 M
[NH,CI] =0.5M
[HCI] = 0.01 M

HCl o> 33\...&! Le NH3\NH4C1 J)J.m..U pH 9L~> Ig}\.k.d‘

"
L s w

L el

[H,0"] = [HCI] = 0.01 M &5, 5 63 23 HOI [ aasdl 3L5) s
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m ead HOT 58 5 5liay a3S 5 s NH, 506l e HCL sl Jeliz

[NH,] = 0.5 — 0.01 = 0.49 M
2 -
el HOT 585 lies 855 5 305505 NH, " 331 ,al (esell 055 Ui s
[NH,"] = 0.5+ 0.01 =0.51 M

:%;L LS (HCl jaesdl 8Ls] s J goweld pH 5 [OH ] S
_ [OHT]INH,"]

K, =
b [NH,]
. KyJNH]  1.8x107x0.49 -
[OH] =~ = 031 =1.73x10°M

5L S K, Ll b cobplisant [H,07] S|

K, _ 1x107™"
[OH] 1.73 x 107°

1 5L GSed ool PH oo 5508 (o3 31 Sl

[H,0"] = =0.58 x 10°M

pH = -log [H,0']
pH=—log [H,0"] = —log (0.58 x 107°) =9 — (—0.24) = 9.24
Sl il 5 30 Y a5 d slomald H 2d 3 (0.01) iy Fr L5 i) & s Y]
A5 LaS ] L s o g B 1 3 ol p sy (ol plomed) OF Ll A1 Gy e
53845l 51 58 yaax e

.
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Lt 3aeWWl e :;.Q» V‘L'“’ sl 550l VJ:J‘ ol -1
s e e s OIS M a5 CHNH, o
: 0.2Mo;S ; .CH,NH,CI
Laesdl 5e 0.01 mol q,ﬁ 3] eor sk (’333\ Sl -2
+Ldl J foeadl 50 500 mL )| HBr ¢l s 5,0
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: b e JS4 3 aiell 25351 -1

pndlopYle &3l
14 w./:
NHNO, Jjlowad zesdl 53101 5250 -2

2
L e
| -

VY1 G IS0 b Y1 Sae 3357 -3

KNO, , CH,NH,Br , C;H,COONa, LiF J

%

v 2
S HLall 3 Klsd 385 gl bl sV 5N 5 B35T -4
KCN, LiBr , C;H,NHI , HCOONa,, NaClO,
< & A }} - f
KNO, , NH,NO, , LiCl, NaHCO, , C,;H.NH_Br
2
i -

.stu.é.q.‘i- J}bmj pH ‘"‘M.Lg;’ NaHS “."l"’w‘“ CL“‘“ Q‘J)'L.’O"’w :"S"’Shl"’plﬁi ép‘/’ 6

PH dagd renad) 0.02 M o35 5 HNO, J gloes 0 400 mL | L] o 331 KNO, ool dS Sl -7

K,=4.5x 107 <log3 = 0.48 5 e 3.52 J slouall

L@:JﬁjNHSSJ&w\&AE);gA 10 é}%ﬁj)%\iﬁjdﬂ:muﬁaww\glua@\wbi -8
Ky = 1.8 x 107° 57 Lile .ani 3.5 L NH,C

[ 3

N e ands 35 A4 NaOCl ehally HOIO janedl Go 0550 Jplonal i ssegll 23501 Sl -9

log3.5=0.45 , K, = 3.5 x 10-*
ke <0.4 M oS 5 CHNHLCI el 5 0.2 M WS 5 CHNH, 0 350 0.5 L& ite J slons -10
log0.34 = —0.37 « log2=0.3¢ Ky = 4.7 x 10~* &
N R P:J“im’" A
HCL aaosdl 0,05 mol 3] il 3 Uk e gl sl G301 Sl .
KOH su£&)l 0 0.05 mol 4] wf;) Lok J slowall o 5 5! 53}\\ SN S
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3(aq) 2= 3 (aq) 37 (aq)

ST 6 2l aal 55 LD b el wi:ﬂ Jadns 835 ) pasetdl gy A1 iV 835 605
H2C03 J:;JS 3}\.3"} ‘}Jl L"Sé}’.} eLoJI é:a J’L":’.’J r.\.‘\ uﬁ! 8.&...3' L"SJJ\ ‘CO2 dng.“
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2(8) 27() ~—— 727 73(ag)
loadl Jong o] 3 & gl Ml Fpo i) s )l 3 HLO™ i ,sj shs of (e
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(ol (3 2l S e 5531350 S5 a3 5 b ) s s HOO,™ bl s e S0 S Lo
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Al e HO' QUﬁT;SJS 31559 ¢L5J,>'T Z},

B BB HO™ bl 555 ey o el b 6 adl pomi 505 5Ll s 850 O15YI s g0 215 Sa2d s
ol e el (35 el g e bl

25 LS a3 5 5 paB S i pll ) W33l 5 (HCO,” il 55 5 Jas e I Jons
LasS 5 bl & s i Lpwolatal Juns

AeeST S6 BN 1 el Cog Lo ol (3 & SN G S 5 3 a3l oliamal e 301 Jons
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H,SO, + CN~ = HSO,” + HCN
H,S0, + F- & HSO, + HF
HF + CN- =—— F + HCN
Lew s 3V al ol sae ) das CusT-
K, JL;\AJL;UU\UM\MQS\ o
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