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@1 @0

7% oS gaee pH @ 3.0 @R 6.0 | @R et

TSt wesrTr Fovd w=? Bz sel
@ 50 & 100
@ 1000 ® 10.000

MUICH

209,

20V,

9B,

380.

o8d.

O8R.

989,

288.

o8¢.

28Y,

284.

75 w3 g pH 7R 3.0 8 6.0 =0T 49w {Re’
ROl B S F© @ W TRT? [ 2 TR
@ 20 w9 ® 50 e

@ 100 e ®& 1000 e

A 5397 pH — 5, B 5397 pH — 8, A 73 B w7t
AT FOR IR TR

BRI
@ 100 &) 1000
@ 10000 ® 1000000
A G pH 12 =61 OH- SR Sl o
AR
@ 1x10°M @1x101°M
@1x10%2 M @ 1x10% M
50 mL 50 mL
0.02M 0.02M A+B
HNO3 Ba(OH),
A B C
C B3t OH~ e g=i@ =0A1- [frzar. 2ol
@ 10 x 103 M @1x10*M
@5%x10°M @5x104M
os i gEceR vFea pH @I W T e el
@ 0.01M HCI @ 0.01M HNOs3
@ 0.01M H2SOq4 ® 0.01M H2CO3
faeee toi afsre gRefbe pH Wi w32 a3l
@ 0.5M @ 0.05M
@ 0.005M ® 0.0005M

5.0 g/L gvw@@ Zn(OH)2 g3t OH- @1 TR
TNE F9? [Zn(OH)2 @3 wefis ©1 99.4] (el

@ 0.02 @ 0.05

@ 0.10 ® 0.20

G5 AT 17 Faee w@r 2 x 1073 mol L ==t @
GBI pH T\ Fo2 [z xel
@ 9.3 @ 10.3

@ 11.3 ® 12.3

063 T BT pH I _0eew @i EESEY
@ 102 M HCI @ 5% 102 M HSO,4

@ 10 M HCI @ 10* M NayCOs
TR 3 OH~ <3e® wowi@r 3.5 x 10~ == pH
IG? [ el
@ 3.55 @ 13.55

@ 10.544 ® 1.355

a3 7w OH- wrees gow@r 3.5 x 1074 ==, @
B3eF pH Fo? RESIARN
@ 3.55 &) 10.54

@ 12.55 ® 13.54

0.01M NaOH gzt pH o2 [ERIRONY
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8b.

285,

d¢o.

26).

2R,

2.

2@8.
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@ 12 @ 13

@ 14 ® 15

@36 B RGeS W i@ 1074 mol/L ==
% paced pOH o2 FESIRY
@ 4 @6

@ 10 ® 14

12.5% NaOH g3t pH F©? [A1.z. S
@ 12,51 @ 13.51

@ 1451 ® 15.51

2.5% H2S04 53t OH~ @9 99N1@l F—2 [

@ 3.92x10° @ 1.95%x 107”7

@ 3.92 x 10714 @ 1.95x 1071

1% NaOH gwa pH 7 ., 5¢]
® 0.8 @ 13.4

@ 13.2 ® 1.0

2% NaOH g3t pH 9?2 [ ss]
@ 13.196 @ 13.336

@ 13.699 ® 13.977

1% HCI gawew pH T2 RS Tl
@ 0.56 @ 1.0

@ 2.6 ® 5.6

5 mL0.02M H2SO4 gt 15 mL #if¥ et F=e
St pH ¥© =32 ERIRREY
@ 1.85 @ 2.00

@ 2.15 ® 2.30

TIICAT FRCOF RIRCGIE e g wiar 3.98%10-2 mol
L =1 pH @3 ¥ T2 EASIRNY
@1.0 @ 1.4

@ 1.8 ®24

2% (%) Na2CO3 Gt pH @I AT F©? [z sal
@ 10.6 @ 12.6

@ 13.6 ® 14.0

3.5% Na2COs g3t pH %2 [bar2al
@ 13.8 @ 12.7

@ 115 ® 105

TehETR 2R ufites (Ka = 1.8x107°)pH Fe?
o=ET, CH3COOH @wa Ka = 1.8x107° == 0.1M

CH3COOH g3tiw pH F9? (7.4 9T ]
@1 @ 5.78

@ 3.37 ® 2.87

HA @3 Ka = 1.8 x 107 =7 0.2M HA @3 pOH
FO? ASIREN
@ 13.300 @ 10.778

@ 3.220 ® 0.6989

0.1M NH4OH g3t pH TI5 ¥9? .23
(Kp=1.8x107)

@ 11.12 @ 2.87

@ 2.00 ® 1.12

0.3M CH3COOH g3te= pH F©? SRS RN

(Ka=1.8x107)

SLR.

MUK

V8,

2uE.

MUK

ML

b,

Y.

d90.

0.

29R.

99,

oa8.

)ae.

@ 2.63 @ 3.62

@ 1.34 @ 2.87

FeClz «3 &= 53eed pH ¥ =32 el

®@>7 & <7

@ =7 ®0

T FReIfbF e gacE pH > 72 CASIANY

@ NaCl @ CuSOq

@ Na,COs ®@ NH4CI

N TRefba e g9 pH 9 7 @9 e W@
FReRY)

@ NaCl @ ZnSO4

@ K,COs3 @ PH4CI

o W g3 pH > 72 (1 ss]

@ FeCls & NaxCO3

@ NaCl @ NH4CI

57 T e 73eifS pH N SR @ b zel

@ 0.1M HCI @ 0.1M HCOOH

@ 0.1M KOH ® 0.1M H2S04

T IHRCCT TR G pH @7 IF 7 @7 @
ALY

@ NaxO @ Cl,07

@ SiO2 @ SOy

CoR 9 WieR gaeeE pH > 72 [ el

@ Na,COs3 & H,CO3

@ AICIs ® CuSOq

100 ml 0.1M HCI @ wswtw 100 ml 0.3M

NH4sOH @™ I Sooilg GReR T%d (e oo
5 T2 Bt s]
@ weifva pH > 7 =3

@ 7ot &= feBwrs N Fa0

@ 7eifs omd =

@ gefbre M «Fre q wE @E FAe oF pH
Ao 2F =

pH @3 ¥Fg

e sfifsg pOH w2 R KNY
@14 Q 7
@14 ® 0.7
eI SRYR Neaa w0 pH- [T S BT 0]
@ 7.4 @ 6.4
@ 8.2 ® 8.8
R F0ed pH =el-

[QTANIRY, 595 FIAL'SQ; BLTALDY, 'S¢ LA SY; M sel
@ 7.4 @ 6.4
@ 8.4 @54
WS pH @8 = - LIRS
@10-20 @48-75
@ 6.4-6.9 ® 7.35-7.45
T S pH T T2 FASIAN)
@ 7.4 @70
@ 55 ® 3.2
AqEd ek pH 7.45 @3 @ A, @miba q-

[z sel

17
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. TIINIG S T G2

@ THRCSEIPP @ sitcelm™

@ SyETER ® St
SRIACCIPRT AT T (FACE G I TP [
@ TSFY @ AL

@ THILE R ® SRAA

o wEg @ T pH @ Fa9 & o @

FACO ? LRS!
@ o Q@ TS

@ AFCTHG @ 2G5

WfSa pH face e = T =@ CIRSIRNY
@ KNOs3 & NH4NO3

@ CaO ® (NH4)2HPO4

qba pH 11 =1 =@ TR & W @I

YrAe? [Frzar.sal
@ f5.o1.f @ pv
@ TEANIRG ® ST FEEAL
T7 wifoa oy SrepiE pH 97 RG]
@ 3.0-4 & 56
@ 7-8 ® 10-11

A G
fea i Wit e ares Rt Tl =@ [or.zaT. 2]
@ HNO> ¢ NaNO, & HCI ¢ KCI

@ HNO3 8 NHsNO3 ® NaOH s NaxCOs

7 e AT 51w ERS RO TR e Y
@ 30 mL 0.1M NH4OH + 20mL 0.2M HCI

@ 40 mL 0.2M CH3COOH + 30mL 0.3M
NaOH

@ 50 mL 0.1M NaOH + 40mL 0.2M H,COs3

® 60 mL 0.1M NaOH + 70mL 0.2m HCI
CEGINNLY|
@ 30mL 0.1M HCI + 20mL 0.1M NaOH

@ 30mL 0.1M CH3COOH + 30mL 0.1M NaOH
@ 30mL 0.1M CH3COOH + 20mL 0.1M NaOH
® 30mL 0.1M CHs + 15mL 0.2M NaOH

R e Aw-siwres 1M NaOH g3t A e[
Vo FAI? FRSIR
@ 0.1 M CH3COOH ® 0.2 M CH3COOH

@ 1.0 M CH3COOH @ 2.0 M CH3COOH

o3 R TR AT G2 (Bt 23]
@ CH3COOH + CH3COONa
& NaOH + NacCl

& NazSO4 + H2SO04

®& NH4CI + NH4OH
THAG FRT AT G2

@ NaOH + NaCl

& CH3COOH + CH3COON
@ NH4OH + NH:Cl ® H,CO3 + NaHCOs3

3 e e gere ERSIREY)
@ H»S04 8 CH3COONa

@ NH4OH s CH3COOH

@ NH4OH s NH4Cl ® NHCI s NH OH

LRSI

b,

.

ddo.

o®).

OB

359,

258.

e,

0oL,

ML LR

oob.

208,

100 mL 0.01M HCI @ 70 ml 0.02 M NH4OH
B39 qeq et e agfs =a— FEaISY
@ EF TR @) =3 AT
@ feors @ w3

TN T IR AR {52

@ NaOH ¢ CH3COOH

& NH;OH ¢ HCI

@ HCI s NaOH ® NH40OH ¢ CH3COOH
fee et e B9 T e F9Ee [Fan 2]
@ HF(aq) + NaF

& CH3COOH + CH3COONa
& HCOOH + CH3COONa
® NH4OH + (NH4)2CO3

I G IR T2

@ H3PO4 + NapHPO4

& HS + NayS

@ COs* + HCOs3~

®& CH3COOH + CH3COONa
TG FR AT GIo? s
@ NaOH + NacCl & NH4OH + NHCI

& CH3COOH + CH3COONa

® NH4OH + (COONH4):

ERASIANY

ERSIARYY

TF0 IR G2 ERSIRSS
@ vy @ Wy

@ 7% @ TFIRE Gl

F A& @ I 7 [Wrie? (ERS R

@ NHCI + NHsOH

& CH3COONa + CH3COOH

& NayHPO4 + H3POq4

® NaHCO3 + H2CO3

feoe TN IR GRS e pH e v

«I? [Frzar. s
@ Syt AT Q@ cifow e

@ AT AT @ FCACAG AT

704 pH s o=y et k9o 222 BESIRSY
@ TRE @ =g HCI

@ NaOH ®& NaHCOs

TR & @ IR {39 [wrie? BTz su; IS e]

@ NaHCO3+H2CO2

& CH,COONa+CH3;COOH

@ NaHPO4+H3POs ® NH4CI+NH4OH
W IS 31 AT {9 RAptiae

@ NaHCO3 + H2CO3

& CH3COONa + CH3COOH

@ NH4Cl + NH4OH ® H-COOH + HCOONa
WACnCeR T ARG pH e st GRS
@ CH3COOH + HCO3~

& H>COs3 + NaHCOs3

@ NHsOH + NH,4CI

®& CH3COOH + CH3COONa

TR IR ANq

DXGIANY

*51-8
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R0).
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0¢.
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8T qEE g9 pH Fiem o A 2T

RESIAY|

) pH:pKa+Iog[[%§]
==
[e7=el]

[e7=el]
@ pH = pKa—Iog@

@ pH = pKa, + log

[==]
® pH = pKa — 109 fzq
50 ml 0.175 M HCOOH (Ka = 1.8 x 10
w3 ey 50 mL 0.09 M NaOH @39 @it <1

78 B pH ¥© 212 (. sl
@ 10.2305 @ 5.9673

@ 5.6957 ® 3.7695

foq o o I e R AT

CHsCOOH + NaOH — CHsCOONa + H20

e AH o =12 (GRS

@ - 68.6 KJ/mol ® —8.03 KJ/mol

@ —57.34 KJ/mol @ —55.22 KJ/mol

feee Mo T T Aerge? sl

@ was ot Q@ ffr ot

@ S5 ot @ 73 ot

eoa o et Sitsiesmar? RIS

@ wre QEECTRER D]

@ = @ IS

1 mol C2HsOH-g3 7 wrd o st CO2 ey

7? ARG

@ 1 mol & 2 mol

@ 3 mol ® 4 mol

G @SR treTe T W S EreE e[m%w—»r?

[5.C41.'>4]

7 5

®3 B

@1 ® 3

TG TR A=A WA= 2 Rz, 4l

@ CsHs(g) = 3C(s) + 3H2(g)
@ CsHs(g) = CsHs(g) + H2(Q)

® CaHa(g) + 5 0x(g) = 3C0(g) + 4H:0()
®& C3Hs(g) + 502(g) = 3C0O2(g) + 4H20(1)

TC6R T 2T Gt ol FACO T2 [ ss]
@ CHs @ CzHe
@ CsHs ® C4H1o

CHzs @3 waq ot — 890 KJmol- | Rfe=mr 88g
CO2 TAme 20+ T ICAICET ©OFt ToAY 03?7 [331.150]

@ — 1780 @ - 1870
@ — 1890 ® — 1980

O UfFTe ¢ S FIaa &=
% or@ HCI € NaOH @3 &9 ©itaid Wi 39?2
(kJ mol?) EISIACEY
@ —-50.40 & —55.20

.

WR.

9.

Q8.

ROE.

VY,

Q0.

VY.

V.

@ — 57.34 ® — 68.60

oI e TS . sy ]
@ HNOs3 & HF
@ HCI ® H2S04

A @7 SR g W 3.0 2= HA ¢ MOH @3
I SITAT W F© ZAA?

@ -55.22KIJmolt @& —57.32KJ mol*

@ —66.04KIJmolt  ® —68.60KJ mol*
CH3:COOH + NH4OH = CH3COONHs +
H20; fiferas axise ot Fo? (RIS
@ -55.2KImolt @ -50.4 KJmol?

@ —68 KJmol™? ® —57.3 KI mol

e [Rfemerm St @wets AH @3 I9 5[_e6w

Fq? R ]
® HCl(aq) + NaOH(agq) — NaCl(aq) + H20(1)

@ H,SO4(ag) + KOH(ag) — % K2SOs(aq) +

H2O(1)

@ CH3COOH(aq) +NaOH(aq) — CH3COONa

(ag)+H20(1)

® H-COOH(aq) + NH4sOH(aq) — H-COONHj4

(ag) + H20(1)

fees temiva [ ot wifew? BRI

@ NaOH + CH3COOH — CH3COONa + H20

& NaOH + HC — NaCl + H20

@& NaOH + HF — NaF + H,0

& NaOH + HNO3z — NaNOs3 + H20

= R epie o @3 T A0 2

@ HCI + NaOH = NaCl + H20

& CH3COOH + NaOH = CH3COONa + H20

& NaOH + HF = NaF + H.0

& HCOOH + NH4OH = HCOONH4 + H20
I = @ Rfemr o

C-H, CI-CI, C-Cl 8 H-CI| @3 I5*f& T

413, 242, 328 «=r 433 KJ mol! ==

CHs + 2Cl2 — CH2Cl2 + 2HCI @3 fifewsm o

ERSIRYY

AH =7 [T ]
@ — 212 KJ @ + 212 KJ
@ + 122 KJ ® - 122 KJ

CHa(g) + Cl2(g) — CHsCl(g) + HCI(g)
(C-H, CI-CIl, CCl ¢ H-Cl @ 337 *f&
Ty 430.53, 242.90, 328.0 «=r 433.0 KJ mol-

1) Rfernfos AH =7 - (G
@ -57.34 KJ & — 87.57 KJ
@ +87.57 KJ ® +90.27 KJ

C-H, C-CI, CI-Cl @& H-Cl g3 39 *fesnz
@ 413 KImol?, 328 KImol, 243 KJmol-
1 g3 433 KImol-! =t/ CHs + Cl2 = CH3CI +
HCI ffew AH — @3 Si9 392 1l
@ 105 KJmol

*B1-9
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@ 100 KJmol™
@ 95 KJmol @ 90 KJmol
TR IS eraes
Mz(g) + D2(g) == 2MD(g); AH = +ve «®
R [Q1TAT 0]
i. o Jfacs Term i o
I, 77 &3 Kp 8 K @9 N9 79 51
iii. STTRYR TAT BT O] 72

eva @ A
@isii @ ii e iii
@ i s iii @ i, ii @ iii

CO(g) + H20(g) == COx2(g) + H2 (9); AH =
+41 kJ/mol Rfeifos vvma— T el
. SMN@l ST AT ©F e 7107 A
ii. B ST ATRYR TR Ao =7 =
iii. fferaca gawm@r qrees Aol [ e Jfw

A

foa =S e

@i @ ii

@ isii ® i, ii S il

JFIE I - [ o]

i.15mL 0.1 M HCOOH + 10 mL 0.1 M NaOH
ii. 30 mL 0.1 M CH3COOH + 15 mL 0.2 M
NaOH

iii. 25 mL 0.1 M NH4OH + 10mL 0.2 M HCI

e s Afdw
@isii @ ii g iii
@ i siii @ i, ii siii

2AB2(g) + C2(g) = 2AC(Q) + 2B2(g); AH = —
XKJ mol Rferfoa— RR AN
i. O e st TeAm T AT

ii. STl i FACT TAM ZPT AT

iii. [feaioa Tox meea FJomrer wice
e =G e
@ isii

@ ii s iii

s R =e-
i. X +Y + 9/ — e
ii.R+Z — Teoim; AH = + Ve
iii. L+ T — Seow+ o
fesa =G dw?
@ ieii

@ isiii
@ i, ii S iii
RS

@ ii s iii

@ ieiii @ i, 1i S il
PCls(g) == PCls(@) + Cl(9g);
124KJImo™! fRfeifbrs st &5 Fae—
i. Clz ax sifemet gf ofra
ii. fafewar s ==
iii. Kp @3 1 g 7
S e fdw?

@ isii

@ isiii

I PP WH—

AH = +
el

@ jieiii
® i, ii @ iii
RIS

QWA

QWY

Qb

QYo

V).

203,

i. SEN@R S fSaae
ii. 2oRF 7R geife = =
iii. 7 == e [ @ e

fee WG Afdw?
@isii @ i< iii
@ ii g iii @ i, ii eiii

2A2(g) + B2(g) = 2A2B(g); AH = (+) Ve @3
Rferm e erarey afta—

(RSS!
i. Kp @3 @< atm=2 i, SIoNi@r e 8 e
iii. 29 &3 e
e G o
@ieii Q@ ii @ iii
@ i <iii @ i, ii @ iii
2S02(g) + O2(g) = 2SOs3(g) + 44.8KCal
e e 3w Fae— /1T /2% TR

i. SO3 @3 =ifawer T 27
ii.. Ke 9 I3 AT

iii. R poegt =z
ova @G Afdw?
®@ieii @ ii s iii
@ i @iii @ i, ii s iii
a3 Tox [ Freng aFqA FA A2 bl
i. a6 TeAm AT 20T
ii. 9B TeAm SeFe =0
iii. 93> Cermes ffamrget tats A faee
ova @G Afdw?
@isii @ i g iii
@ ii @ iii @ i, ii s iii
. A& ARICT— [ R3]
i. 5Rs f&a1g CCly aze =
ii. o7 SeAme Sy AT =7
iii. e gan ez =@
eva @G Afdw?
@ isii @ ii s iii
@ i ¢iii @ i, ii ¢ iii
Twie TIvAfbTe I TRTR— LRSI RNY
(E .
| ‘.
i. SToeemaT Rfewr ii. Rf@r o, AH = E3 — E
iii. A= e, Ea = E2 — E1
o =G Afdw?
@ isii @ i siii
@ ii siii @ i, ii @ iii

Hz2+ N2o=P
i. TR TN SRR Sp°
ii. Ke-a9 @3 L2mol 2

IGRASIARSY

81-10
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iii. SPfe vower i. AH1 = AH2 + AHz ii. AHs = AH> + AHs +
Rooa G Ffow? AHg4
@ isii @ i siii ili. AHs + AHs =+ AHo + AH3
@ ii siii @ i, ii @iii eva =G Afdw?
Qow.ﬂ{ﬁmwﬁ\’?— LRSI @iei @ i siii
i. % olo@l 8 bt [ JRebeg B! 1 @ ii @ iii @ i, ii e iii
. TARECT FONE FN JI2E 40 38o. T FIAFA W=- [P ss]
iii. T o Seow 2= w4 i. R o ii. e *fe faea
e i Ao iii. oo e
@ isii @ i s iii feva @G A
@ ii s iii ® i, ii siii @ ieii @ ieiii
398. A2(g) + B2(g) == 2AB(Qg); AH = +Ve Talw @ ii < iii @ i, ii gii
WI'@'— Wranes] | R8s, AT GI *E— oz ss]
i. RS srEt i. 30 mL 0.1 M CH3COOH ¢ 15 mL 0.1 M
ii. s Kp 8 K @9 X1 5131w NaOH &= faer
iii. SURYE T2F BICoF &K 72 ii. 30 mL 0.1 M CH3COOH ¢ 30 mL 0.1 M
e s fowe? NaOH «= il
@iwgii @ isiii iii. 30 mL 0.1 M NH4OH ¢ 15 mL 0.1 M HCI
@ i < iii @ i, ii @ iii < e
yoe. P20s + H20 — X; Rferiftes X @3 tte eares- AT s o2
RN @ieii @ i s iii
I ¥y 3 . g 2 @ i s iii @ i, ii @iii
iii. =ife1 tenfo= «fere 383, I P TOYG— (A RSN
e G Ffow? i. X HoT qRARIE AL
@ieii @ i eiii ii. TAECET IO 7 FIA Fivosad
@ iieiii ® i, ii S il iii. e ol omicds e
200, TG FRCTE SBYS - RIS T @ Afowe
i 7 o AR e @i i & i <iii
1. SR PIHTAET JI= @ ii @ iii ® i, ii @ ii
iii. 3ef 1 effetar 180, R 79 Fo10s 5 3me . sal
feoa oG o< i. R T oW 7
@il @ i sii ii. grerra AR g 2
@ ii siii @ i, ii s iii iii. S gl Jiad 2=
9q. KMnO4 &= - BRI e s Afdw?
i. RN oy wmid i, wEe A @isii @ ii g iii
iii. 3-fo & i iii ® i, ii @ iii
feoa @G Afdw? 388. ST I FCT AT 2 I o | = (g val
@ ieii @ i giii i. ffTTres —ad iR AT
@ ii s iii ® i, iisiii ii. e e =fe s
qov, C(s) + O2(g) — CO2 (g) RS ==t— s iii. Rfermrzs sfexife
i, P v e e G e
ii. T TIRSHFRCTS 1o+ i @isii @ ii g iii
iii. Sr-Beear fafe @ i g iii ® i, ii @ iii
fAeew s o2 s8e. T4 SPATE 3w T W, RiE 29 e A S
@i @ ii (. s
@ isii @ i iisiii i e e A i, RIS R I A
295, iii. wfes Mz o [ gy sfawm (e « e s
v AH, - e @afs Afwe?
- @ isii @ ii s iii
Ay AT A ® i @ iii @ i, ii s iii
' 38v. aA + dD = mM R ove [fera @9smnsel
X=—an; W .1 AJA] .1 AD
ST TR a— RESENY L =3 At =4 At

T, WEZQIT TR, FEFIA AL, AT, TP (@AN QI IS, YT, RIST-0393 b3 bbby 030ow8beb-oo Website: www.mrchemistryhome.com BT-11
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