T S

(Chemical equilibrium)

MBSl

TT- AN FTT IR T AT SNl ST A | @ SrEA@r 0°C 20T @3 Y B9 1 atm
q I T T AT BIFT 9F@ @ | 92 GF@ QIR IIZCE AN AGRE AT |

100°C STHNI@R 2N 7@ I @ Al AT AIET AT | A =4, A @ Faeea @
ST =T AR Feoa e

I = Al — 9T
) w— )
8 ST

Hy0(2) = HyO0() = HJO(S) o v oo (91)

H,O(g) M A==t 37 | e 9.1 foaf e ARE [/ | A, HAifT ¢ T@w [ @

1B Site 3% “AIfF (s fog- @bt (e QT AT | T A ¢ S foget S 9 (s
T (72 | 9O IEBR (@ NLHSTE AR (ATF fOF 06T RT I SIMAE2. (F (phase) I
| TOAR (P& AR, ST A I S AT | T @ A @i ol rw 1 = fow

AR T | ST (Fe@ Ty ARTIRZ! AP SIS (STe ATIRI (physical equilibrium) J&T
£

CaCO,(s) ® Q5 I 0 T8 FACET N06a AR “ns A:
CaCO3(s) — CaO(s) + (O OX (- R 9.2)

CaCo,(s) '8 CaO(s) 726 3o s e aa 73T T Ao I | AN (5.) IAAF
WW|W@mwcm03ﬁmﬁwmcwecozﬁaﬂaw| AT A CO,
ORI (AF A (TS A 7 | T ©F CaO aamﬁr&mw&c% ooy | AN

(9.2) ©IR LA ARGIE T | = WWCaCO3 Q3R TIF AT Ca0 ¢ CO, |

3E5 77 ‘»:/é?: 05
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SInIE)
Ny (@) + 3H () = 2NH (8) v oo vt o vt o e 9.3)
EtOH(+ACOH() = EtOAC (It HJO() .o oo s o s o 9.4)

TP (S I | FR (9.3) T 72 T S{IF AR (9.4) GF T2 O S{I{ | G0 TG
G I (FE B A |

G TS AP (9.1) 8 (9.2) PTG SET9Tg (heterogeneous) IR ARG (Fe APITS (9.3)
8 (9.4) 1@ (homogeneous). — ¥Y SIRZIR JA F TSYASS (reversibility) T 1 (9.1),

(9.2), (9.3) 8 (9.4) &M AR (dynamic equilibrium) |

IO BTG AR T30y g IR ARGRES @ ATRER dORFNR (R 97 IR
7 |

T FAITE T » 210




A1y > |APTREE AR

Trwey
Q A T

o PO AMBIT TASre T ©F JA AT |
o IMMRT FF & R BT fFIT AMRIR e [ Face AN ©f T I |

o PTG AGIRE & ©F Jeir AMF |

.5.5: WIF &fSdt

a6 I WWWW(COWWW(HZO)WWW@WWW

905

H O(g) + CO(g) = H,(g) +CO,(2)

4T (VA AEF OF T CO(g)
@TR @ G H,O(g) e

G (TR TR | O 9T (T
Hy(g) 99 & G CO (g)

Teoly zoaez | Rfemm one
TS 1:1 IR [ vereice
@3 JIATSS G A | H,(2)
8 CO,(g) ™ AT ooy =T
GR GMF TIN@ 1:] TPRTS
qece AqE | =' fFoF

fafeaifoa Togfrer g | 9idie
Rt A e (—)
@ G ' (oNe
foregfs (<) =C® I |

T —

[CO][H:0]

[CO,] [H,]

T —

@ : 5.5 : TN FT g AfST

22 s PRI Hy ¢ CO(g) 2t 11 58 792 H O(g) 8 CO fafem 3 w2 e ey
recs AeE (od 5.5) 1| @2 R[fGa= w1 Co @ H,0(g) O3 IIN@ FACS ACE | @ 5.5 @A
Pt Qo T=I@l T | [ | g9i@r JIHTS LT I ZCACR |

G0 M2 T oIeT ot A N e (1,0 @ CO)) Tl JCE (Ho(g) CO2(g))

TEANAr FTICIF ACK IRENCER | @ S ST et [ Mgy fiterg @ S_Egtes [HyO(g)]
A [CO(g)] g *=7 271 | T© AL @F PG HyO(g) 8 CO(g) ARTRE |

B 77

TPl » 9
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ARTRER (R TR R0 APTICRA :
T T | T @RI TBCE OO Ho0(g) + CO(g) |
@ et ez | T T© @ T L
mmﬁaw@mwﬂmzog)e . L
CO) @7 Tl FCH A AT g | Halg) + CO(@) :
fafee oe; E ! AR e @@=
! forera ot ot

H,0(g) + CO(e) = H () + CO (2)
g ——

5@ 8 5.2 | TR et ffewar @oa wAfaaea |
ffraema TTal ST AR & A e s @e 3o i (foa ».2) | e e
faf T =@y H) @ CO, @ T gt A 43k e fiee fafamam q@r arges ans (foa
.%):
H,(g) + CO,(g) = H,0(g) + CO(g)

GF AT AT T AR e [fewwm @ forgea e [fert @ w9 237 | SreiE =0
A e fife @ = v fuees f[femr @ |
« SIFI I T PGS AR (g |

AR A
ATREZR SR e

(3) R arifi gasiar

(¥) fAfFara 8 Ty ganifvm Scsifsss «ifE
(o) fafras 8 Beoig ganfra sicelf < et

& ¢ ROPT @ w2 wFesd @ oFfoq o/ TR I[GE I =& 7y &g oo @
TR 70® Bre |

8.9.%: ARY FIF
(Guldbrg) @3% ST (Waage) Sby8 YBICH TPT9 FRTBTT SAfeaT 0@ (Law of mass action)
VI GO ICARCT:

e wrerar “aerafee i sfee i weezae@ 4fef (e s a sk
o) ffemea At o Tarpeifes”

s A
aA+bB = mM+ 1 Lo (905)

G faeaoer fa wr=eeT Saferr e sy w1 2

T FAITE AT » 212




K =
¢ [APBP

K, X0 TR (AfFCS SRE I 1 Al b, 'm' 8 'L I T | QTS (TN (e
TRCE @F AT 8 T AN [ ey sTret A 2| [A] [B]; [M @ [L] STRI A, B, M
GL&?‘EITWT@TmolL-l @ I I |

@ (9.5) ¢ o fefers eife K, &7 IR (9.6) IR 3@ (Equilibrium) Rg® Face
AR A |

I G0 Togd [fEw MR (ftr SR TR FraF TER (AT qONR) QAT E
ffema TaR (AT MOR) @ofFe M O T oriee [ue SrHar 35 TRLfT
(T | ATF K @I S < =7 |

(9.5) AN (ATF

et fferam @ = K JA]” B]°
srored e e = K, (M]™ (L]
K €Ky ATLT= |

AR, K (AL [B]° = K, M]" [L]

K Dbl

% L -

5.5.9 : AR AZT

(9.6) AT (9.7) ANF IFAIF AW A 8 B AMTWE M € L @ WWWWKC aF T
AT | FF M 8 L @7 2Afqe (@ 26T K, I8 27 |

T IR F KC I ATRIT B @F T {0 S KC &3 (constant), &@

g SRR RS AMRIR SRICE AREST | ARTS (63 4T 27 A0S AT
T Ted ARESER MO S4F S0 §37 e I | SR AMRER @4 o e
T | AHRER RS ATz 7 1@aTw Afdfens e ae |

ffe R e & AW s A = e e i o et s [Jfena Q (reaction
quotient) ST AT Ot = | f&feraa Q e Soliea s 317 |

N (g) +3H(2) = 2NH,(g)
2
[NH, ],
ffemm Q= — 3
[N,1.[H, ]}
QT [ ] = t FTCT Tl |
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(HQeK, O T T Zee e g oty it R

(ii) QK e fafeaifs A e @i 2@ RIT | aTe Beoig 517 0T (@0 AR (T 25T
AR s F90 |

(i) Q <K (e fRfeafs o Wi w9 203 I3 | SR Seoig Jrana sifasirer sy =7 cofter
S ATCS AP |

T AT SIS

2
[ NH,]

K =
C

[N, [H,]

3 OR[] = ATRER FI@r IR

ARCT

o IS fAfENZ Tie = | [ferme Teoig ganw ame s g e [t s
g g Rige Seay o1 oF o0, @ aA+bB = mM + IL | 9o =0 ffenfs

AR (Mezz | '= ' RT3 [ Togdier R | I e gore ¢fe
I T #M1e, H O(s) = H 0 () = HzO(g)WQﬁQW = o = A Qe

fafey cotem Wy AN | WoNoqiEre AfGTey Ty A A s A o= Afwey
TARTOS ZOR | @ I AWRY! AfSAqN ArpRE | [We Srom@r 8 v @ qFIE ARE
e 3 |

aA (g) +bB (g) = mM(g)+IL(g) fRfEafba g spa<s ATERT Tt
[ ] fefers,

m 1 K
k =MLl Lb Co kAR B =k, ™ ) e =K ]
c a f b K c
[A] x[B] b
KCWWW |

K, a7 aifemens our sfre safer 5@ o 0 |

o R Tt Siae™ 20 At e e e SRR ftwed =1t A e <o =0
foresy fercr g (e of fda v faf@mm Q @3 B2 1 No(9) + 3H(9) =

2NH,(g) fafera Q=[NH3]%/[N2]t [Hz]i’ S0l fafem e g t T 7 T |

NS T

ST AT AT » 214




s Teca B oz (V) T |

>1 H0(® = H,0(1) = H,0()
@) @35 (Ste ARt A=
(¥) @35 (ote fFfoRrT AR
(o) @3B sifeRer SETwy ST
(¥) 936 AT Afote ArREr
R 1CaCO,(s) = CO(g)+CaO(s) ATRFIT
(F) CaCO, (= TG T2 Ff+® 2T
() CO,, ¢ TSI TR =TS A |
() IRATEA CaCO, (F TEE T4 FA® =T
() IAATTA CaCO,(F I = AITAR M A |

© | M @I @b [ @ ke [EtOH] [AcOH] =k, [AcOEt] [H,0], ®IReA
(F) K Q1 (AT =Aea AT
(¥) K, oo = Af (H,0) AR (e 7@

k
(MK, = k—tf’ @2 fif@mfe AcOE(1) + HyO(1) = AcOH(1) + EtOH(1)

k
() K, =k—tf) g fafemf EOH(1) + AcOH(1) = AcOEt(1)+HO(1)

8| T4 Wb R[fGa ARTE ME waw o
(F) Tl G @ ofies =3 41
(¥) T gai@l FUCe ACE Ty [ T@l ASCS AT |
(o) Ty {EAR TNI@l AT AF [ FY [Eqaa TN s g7
(%) ST FfBTS (I @R (I ATS o757 S0 T |

@1 2NO(g) = Np0O4 ffEmfoa Q

[N204], [N204]
@, @ ™o
NOa T, [NO2]
[N204]

HNOL N0, ()
S NO2 I,

FTf5 77 PT 1 ¢
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AT |G AT AT 7S

Trwey
Q A T

o TS T@l oI TTAE IRRT FACT AMIRY FAF AN [FoF forite =7 ©f &er
qCT |

o fROTER ¢ AT R TRE Faewa Qe o7t e |

$.2.5: AT PrbeR AURE 47T

i ¢ Ty a7 92 AT 0T O AT S0 LI BItsr 2 40 =T 1 (T R
ARG T Ky Te ot =71 | @fB s7prg eigrstiar

aA(g) + bB(g) = mM(g) + IL(g) Rfeme &=y

PM mx PL /
Kp=£—ula et 9.8)
(PA) X(PB)

QT P,, P, P, 8 P, TAGCT A, B, M 8 L TN AMILGTAR ATIRER S BT |
rrow af v Swes [ #fita i< siof P @3 B9 SroNi@l T o AREE A IR0
S ST @I -

P,V =aRT
A P, =y RT
S (PO =[A12 RTY?,
gor (Py)® =(BPRT) °, (P )™ = M RT)™ T

MM L RT)YD My Ly Ry
" [A]2x [B]bx (RT)(ath) — [A]9% [B]b % (RT)(a+b)

S Kp

=K (RT)(m+1)-(atb)

ke RD e (99)

An = BT LRI (e TRATR 7B — st ermmrens =2 |
FTF, (9.9) Kp & K @7 T F0F (AR |
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®._.R | AT FICF (T S NPT 1 |
@RY P, = X,P [X,, A 9T G O 3R P AT 5191)

®a) =(X,)" P

(9.8) TS fNCoa Sl ovar 7
m 1 (m+1)
(xpp X&) P
K, = b_(a'h)

(x A)ax (XB) P

= K, POHD-@HD) e (9.10)

— KXPAn

m 1
gy x0y)

QT K, == " 5
(x,) x (xg)
TR @2 [fea AmE 7

An An
Kp=K¢ (RT)" =KyP

2
TWIREe | 2NO(g) + Cly(e) = 2NOCl(g) ff@Fmfoar 25°C Srr@™ Py = 5.0x10 ~ atm,

-1
PC12 =3.0x10  atm, @ P =12atm |
a9 Kp, K¢ 8 Ky F©?
2 2
_ (P N()(,'Z) . (1.2 atm)
Kp= 2 - 2 2 1
(Pyo) x Py (5.0x107% atm)” x (3.0x10”atm
= 1.9><10-3 atm-1
An=2-(Q2+1)=-1
-1 Kc
Kp=Kc (RT) " =¢7
.. Ke=Kp (RT)
3
1.9x10 L.atm
=(—atm ) (0.082 Km 01) (298K)
—4.6x 10* Lmol!
K_pAN —k
X p
3 -1
1.9x10at i
Ky =X—alf11 =295 107
(1.55atm)
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5.2.9: STPTY PPIBEE AT FIF

CaCO3(s) = CaO(s) + CO(g)

' [CaO] [CO2]
¢ [CaCO3]

Ke  =[COp], TR (T (I Fio GRZT TN@AIE GFF 41 T |

EEIN KC [ CaCO,]/ [CaO] =%

UK Kp = PCO2

AYeTS frem o A oo AW AR KIe FA0E ©id TN aF 491 27 |
T “Nfes ferem Far aw v ferew afeii TR cfttg sz
2H20(1) = 2H2(g) +O2(2)

a®R KA,

K =[#][0]7 K, =(P.) x P,

e [H0(1)) =&, (P, () =&

.2.8: Reifere PR TR &<
ST et o ee f[eemi 96

PCl5(g) = PCl3(g) +Cla(g)

1-a o (0

4@ F PCl5 @F o T omew TR | o o M@l | [Keie™ @ (degree of dissociation)
TR YT (GLIF PCls) @ =i freifere 2 | f[eiena@ w6t AFRER PCls @ 1-00 =g
SRAME IR | o AR PCl3 8 o AR Cly TReog TRCR | @F @IeT PCl5 R s azet
PCACE TS 4T (AT CACR | PTG (et 7227t WifStaeg 1-o4+-a+0 = 1+a

@ *ita oo Fat 0T OF WIS V =&
1-o
[PCI5(g)] =~

[PCI3() ] =

o
4R [Cha(g)] =y
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a o,
vy o
Ke = e ©.11)
1o (I-a)V
\Y
1
TS PCls 97 4F G fo, 1% [PCls], =3 9 (9.11) GF G741 a7
2
o [PCls],
U (9.12)
c l-ot

1 ol o o
X — @R X a—
PCl5s 1+ PCl3 1+a Clhh l+a

Prbe e e 7w p 23, © —mﬁr

Poets Pe15(®) O AR o) = —p Abyifcfvie
o
P - I
PCli(g) l+o” Cl2 1+a
o 20
P 1o T g e e e e ... (9-13)
(1+OL
$.2.¢: @IS ¢ Wb Rt weg £
et zo=

Ha(g) +I2(g) = 2HI(g)

QAT a (T Hy 8 a (N [ [ I3 2a G HI Ooog 67 | [Rfras wece 3w @ (e
Hy € & (T Ip(g) (AF AMF AMRIT 1-a (T TGS QR 1-a T SCIGT S@f+2
FRCR | TOAR ATIAZ PRIOE @NT Gl = |—a+1-a+2a =2

RISER SRR (GEACIRISC AV G

1- I-o 2
(Hy 1=~ [h@]=" = [HI]="

OFR ¥ TATCET fofare K U MRS @740 AR | AR 7 ACE ANLF 59 I P 27 SrReeT

) : 2a)’
PH2=% P, P12 =% PaR P, = (Ta) P’ 14 QP Ky @7 AR T AT |
(251)2 2
Py 5 xF 4d
Kp_p p 1-a l-a (= a)
', x P x x P (1-a)

(G K @7 AT 514 p (I A4 (7R O T ffwama Slese (1 dor (72 |
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5.2.9: (@R *afors STt SR g £
et ==
N (2) +3H (2) = 2NH3(g)

(Pn)
Py % (P )

)
_XN ( )]ﬂ N2 tz é]?‘(xNH

AAF BT |

I ARGRZT @fe Ny G a st RfEE s ez 363 AME ©iRee @ =3 (1-a) G Np
@3 3(1-a) G Hp S[@ME JCACR @I 2a (T NH3 ST RCACR | TOAR AT (N6 G =
1-a+3 (1-a) + 2a = 4-2a | $FTS Ny 2T @F (T @R IS 2T [ (o1 @ (T A
foeT 519 | P e B

dR Kp=

TG N,, H, 'S NH3 A (T OFIRH @R P
3

_l-a _3(-a) , _ 2a alP
P(N2)=33, P PH2 =422 PR PNH3 =322 P T 2,

4 19 TG (A0 K a3 e et s 3

THIRFS | MRGIEH 8 WIS 1:3 (e AGATS NEHS 1 ZCAT | 600°C SroaiT «dR 20 atm
BICA AR (M =1 et 25% Sureanfaar Teorgy 27 | Rfgmfea K, Fo2

faf@mfe: No+3H, = 2NH3

@I P =20 atm
=2
42a ﬁT— =0.25

M

{.40@0}2

2-0.40
= 3

(1-.4X20j{ 3(1-.4) xzo}
4-4 4-(2x.4)

" Kp=4.7x 107 atm™
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AT T K K 9T ]S T
@ @ @35 Tt e faeaear s,

A-+B : C+D
_[C1[D] Pc.Pp
e Ke =(ATB] %% Kp=pypp

AT (AT AR K M Kpp A9 CFCq TAMPAICRS 1@l 1 S b1 erercs faferaeaa
TAAQ! AT SR BT ST [T ©OF sy 0T |

QT AN IS K 7 T ¥ 20O T [C] [D] 97 T %7 Z0O T(J | SATR A ¥y 26T ek
R wiese =1+ |

I @ ApEfe Rfdm e 5 20T K a1 K =Neam e et 71 | i K T Kp, 99 I
I =S AT T |

SRR K @3 I SEI 208 R0 [A] [B] U7 W %77 T0o T3 | (029 Sondt [ f[ifwws ¢
ool ToF AT AR | O3 [A] [B] OF T 7 T 2POITA [fewat =q 47 |

iR {207 | Tt Rt A S 51 e K M K, 99 [ e S
AT

I F AW AHRZ R @ SO [T 707 FAEq GF0 GAgd AT AT | FATS
Xy AT SR 20 AT |

FAPTRCTA

. Kp=KC(RT)An=KPAn | AR [feTema ¢ Sy grara S sist, Sear

molL" GWW#WWWWWKP Kc 8 Ky | An &R21g @17 8
fafemrpoa (e R #4146y | P AR BT |
ST T 20 I 8 ST IAN@! FAF 4R T P SPTTg PTG AREE
AT FIIT 8 SACTH AR Tof 87 03 1 | 27T I@3 Y 1ely 4 2 |

o froifete ot ifere Prmbe Mg MR T AR IF ARG (T A
e T =7 |
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NS T
e Tem B Bz (V) o |
5 1 Kp 8 K¢ @ T A5 71 20
Ke An
(F) Kp=—"1 () K" = Ke(RT),
(RT)
_ K
() Kp®RTY A" =K, @ R %

2 INH4Cl (s) = NH3(g) + HCI(g) ff@mfos K, =@
) P NH, ~ Piyci

(X) P / P

i, < Prar ! Paigel
Q) PNH4C1
() Kp 49 (1 st =0 4 |
©1  NaHCO3 T8 I90T W% AN (@ ARG T O K = Py X Pc02 BIRUIEEAR]
2

(TR &5 NaHCO3 4 (T RS (T 0 WP a0 R o Rel-
)1 (> (02 (@)
8| N2(g) + O2(g) : 2NO(g) , Ke=4.9 : 10-31 e

N2l =[03] = 1.0molL”" [NO] =@

(F) 49x 1021 mor”!
@) 7.0x 10710 morr”!
Q)] 14.0 x 10716 molL”!
) 1.0 molL.”!

¢l e e [ s AMwREE (e o) Fense S, NoO, COr 8 Ny o

P(' PN
MG (I IR Kpp = L()z @ fafeifs 9or AR B fire gasiw onear

(o)
(MR T - |
(F)  CO2(g)+2N2(2) = C(s) +2N20(g)
(¥)  2N20(g) = 2N(g) + CO2(g)
(N C(s)+2N20(g) = CO2(g) +2N2(g)
(T CO2(g) +2N20(g) = C(s)+CO2(g) +2N2(g)
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A1y o |RfST =3 AmRE

s

qQ AT T

o T *CHRETCE NS IHCH ST A |

o GBI (Ste e @R AT |

o N\ Rfeq cvre@ g TTRET 4179 207 |

5.9: T WG NS (Le Chatelier's Principle)

A BT AP o7 Srorar, brof @3z [{fes @ Beoig Gram T iae o)« FQ
WTATZ | TS O T AT G2 TfeTe oI o *1e6fercy fife Ty »fafoe | ifelo wsia 7=
qE;

I PTG S, 19 a1 gaNiat SRS we o A [fge zea Prenswfta ke
Y& aTTeII “fFfee 27 ATe @ *fies L 27 |

$.9.5: TR AT
ST No(g) + 3Ho(g) = 2NH3(g) Rfeafs faraeen of 1 ars wras Ny c@rst vt i =@ a1

Gl e st Frdat aTwei AT zw Are Sfeiie TGS @R we e
2ifire 2 | 9efiR SR8 NH3 T 27 | Q2@ @ITR CF@as qF2 T ] | MWRER g
NH3 Q@ 3201 NH3 [qeifere 203 Np 8 Hp B=g F1¢7 | AW PRI @36 Wi smet q@rer 4
T @ CFE AMRER Afqed 2@ Fae [Fw Am=fe i sror e Fet S e Jeas aeHs
oo R 7@ | I R @ie MR s 91 =7 s [ T New @9 geR
ARET ©AF 2G|

$.9.%: BITAT Qo]

TR RIFATO2 BIToF AOR AMRIIE Loifs FAe AT | Sy Seem ffwors v
e GIeT 70T T APICS BIeod T [feafs v e @it | e [fwai o s o2
BICoR &or 0 | f9g 2HI(g) = Ho(e)+a(e) i st aifec g e 2o =1

B AfS AREE e T 9w e s Faee A=t oieTe AR FeE o
B (@I &) 12 |
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$.9.9: ST “AfFTeT
w3f5 fafem faaes v @

(i) Na(g) H3H2(g) — 2NH3(g) Ade’=-92 KJ/mol

—

(i) Na(g) + O2(g) = NO(g) AH‘It? =+180 KJ/mol

—

ST SAMT SICRAW | FRIGER Srowar AT St o forifre =3 I o cHifts
W SR o 2| ¥ oo FIRGE ¢ 3T PPHE (od T8 @R
TR @ FC AT | QTS AGRE FIF 8 FCT I |

fasty fAfeail o) | FPGeR SR F0 TGS ¢ SR wiHe [Kfdar 96 a3
wfefre MEGT TARE Teiy = | QI [ g £ ¢ oo Jiwg T i A1 |

5.9.8: @BIf7T (Estrification)

e (EtOH) 8 AMRE AfT® (AcOH) R @ TABe ARG (AcOEL) I @351F Sofg
E;

EtOH(1) + AcOH(1) = ACOE{(1)+H2O(L) e v e s s cor oo (9.14)

IGIEA (FRIRT A 99 ARFeRT Gfe o M@ e @ 90T e @b Sy
T | AORF QYT I770Ta Ted FACS GIBIRF Froed T |

[AcOEt] [Hp0]
9.14) Rfemfoa K ~[AcOH] [EtOH]
9.14) fAfEift s e @ Jofafoe Toxt fafer | f[(feg afamicr 2amte e @

AT AFG T A (sealed tube) T 100°C SIENAT TG I AU F© Fo F41 07 |

*EtoAC **Ho0  "EtOAc ¥ "Hr0
Kx = ¢ — = - — SRR B )
AcOH “ *EtOH  "AcOH ™ "EtOH

~ 4 ST (TR |
@ RIGTT Ky = K, TR An =0
AR F7F (Ky Al K) 6 SIoas a[r (o9 efeifes 2 71 qeeT o *15feca Sifs st F@r
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H0(s) = H,0(1) A® = 6 Ki/mol

T AN emfe frre Bior ATIE FRGE e FARIT ers] (FdF (T | 9% e g
PTG ST FACS 2N | I9F 0T A9 @ SRy | ©1F P o9 e Sieom
I efore Fare 0T AT | [Fg T 4TS Aifre T AER @R, WL T9F AT g0
T 12 oo PRGN S 0°C AP |
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I 8 A SRF AFCS I 273.16k SR 8 | atm Bieel AR @2 foxs =g waea
AR AFCS /1T | 5.9 oa ©IF (TR |
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SIANER 2SI | AB (AR TG0 LT
AT AT ol oN@R el | efeft
@A 730 (FER WG MURY (AR |
@NF BC o7 ANfF 8 @3 ey =, BD
S AF-T7F @R AB AT I 8 I[7%
o 3@ | Sioa ——
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o T ORI NS IPAE ATRER TR SIo@!, Br*f 8 TAN@AR S AT I | o 2=
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AMIRZE Y G e 27 At 9@ sAfaqss epifire =7 1

o GBI 436 Fofoe Toqd R T AWRF F7F @l 7=t AMTS oife
T |

o liffa fAfeg o7 (F) latm BITH 8 273.16K SR AGRIT AFCS AN | @ TKZA
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=TT *MCBTETCT S ST 51 AL No(2) + 3H,(2) = 2NH;(g) et ey firee amea

et
() ffafbre SNt SAmMER e 7T FCT (TR 0T
(¥) Rfibre o+ Teog ==

() @FIEF T Ty =T

No(g) + 02(g) : 2NO(g) AH = +180 RJ/mol

« faferaa sremar Ao

(F) NO Teofwee FRITe! T4 7
(¥) NO feeifers zq
QINULERISEIS]

(9) fom =B

CaCO3(s) = CaO(s) + COx(g) fafear (s Srs O, 1T Afea Cweqeet

(F) CaO FEF TP 17 FaCT

(%) COy T TS AN A

() Ca(HCO), T=oW 5i%® 71
(9) CaCO3 U3 oew w4ifee 77 |

G IfEfrCE=T 20

() STTCPIRE -Slerize f&fewr
(%) SETIRe - (o] «fre f&afes
() terR «frres o

(F) SIECFIRE AT 4T AN

Az (et fora

(F) =fifez ez fafeg T e o =it

() @3B Triple TG =R

() cre-3f® ¢ ATTH foa TR

() QTGS 0 Frew=a [ ba awave
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o 9 T (T AT AT PR g 7 e TARZ FSIT rae S0 7 O Sl T |

.8.5: AR Jifdfens ezt
(AT & oTe AT TN O I AR 200

Na(g) + 3H2(g) : 2NH3(g); AH(IE =-92 KJ/mol

QI FTFA (@ R Sy «Te (et 74T F0T 7 | A =GR NS P Srof F0ceT
@3 B reiee e s e S =03 | B wice! St [eifere =07 | g orsisar
T RIGEIR @ I A | T (ot S Aoy Rfeaa AsyRgr sqway @ qi6fs of
AORF (Catalyst) Q@ FCH 774 FAT AR | SIT SHCAAT TeAMAT &= (T AT ©f =00 1:3
TS FREGIE 8 QLGS fE® T &IF 600 (IT 200-1000) atm BT NAST FAFH® FCA
2T 500°C ST &SR (Fe, Alp03) LI FfE® R ST« 2ifers w4t

F0513 (contact) TaOCe ARG P UFTE ToofW

2802(g) + O2(g) ;‘ 2503(g) AH¢ =-197 KJ/mol

s aze =0 1 Qs @ el e aae SFIfENT SHIT (Vo05) doRkT 2R
FC 450°C STTET 2 atm BITH ST AT G2 NHIZT ST &7 |

5.8.%: T TR @
A1 fecer fAtee SAf® = (auto ionization)

2H,0(1) = H;0 (aq) + OH (aq)
___[H30'1[OH]]
K—=——">5
[H20]
A K'[HR0]% = [HBO+ ]1[OH™ ] =[H][OH]
4R Ky = [H' ] [OH]™
Kw = K'[H20]2 = (P @I FF (jonic product constant)

AT (AT (TR 25°C Oroiar fem «ifea o=y
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H ]=[OH 1=1.0x 107 mol L™ (iaers: T3F ¢t =3 1)
Ky 97 ROITefs qaT vaaid | (F sidE s 2GS 71 (@ 25°C SII@ S gae [H' ] 8
[OH ] &% @zt 51T 1.0x107 4 2t | FomifB s it 2imeair Aa |

(i) frem #f 3t fRRerF @@t [H | =[OH |

(i) @fife 7aet, [H 1> [OH ]

J’_

(iii) FATGIS, [OH ]>[H ]

5.8.9: QIrel Q4T (solubility product) It AIRTST &IF (solubility constant)
MX @IS wiifce gitge =z

MX(s) = M '(aq) +X'(aq) wr oo v e o 9.16)

(9.16) TR TG FICET, AGIRY! I

_IMTX]
K=" vx]

K'[MX] =Ksp = [M+ 11X71]
Ksp (F GIRTST SO £ <1 4 AIRTST AT 1 GIyo] £ <0 |
AgCl(s) = Ag'(aq) +Cl(aq)

Kgp=1.6x10"10 (25°C t=raram)
2.
BaSOy(s) = Ba?*(aq) + SO (aq)

Kgp = 1.5%107 (25°C STorarar)
K gp T SERAIE AgCl ST BaSO,, #NfATS STorigs wfes Gi<y |

5.8.8: aﬁvﬁzﬂm—»{m (Acid dissociation constant)
Tife ufte vafs et ufste | #ifce «ft Feea Ty ffear 3@

CH3COOH(aq) — H (aq) +CH3COO (aq)
) w—

[H"] [CH3COO0"]
Ka ="cH3c00H]

AR FIF Ka (F T8 [RENS $59F 0 |

4 [CH3COO]
-LogKa =pka =-Log[H ] -log [ci;coom]
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[CH3COO ]
PKa  =pH-LogTeHscoon]

[*T=]
sz-LOgﬁ

Ka 31 pka @3 T (ATF AFTEH 4eT (weak) A1 94 (strong) ©F JAT TR | (@F 25°C Sro@
Ka(HCI) = 1.0 x 10 | 4352 SRR 2R (SEABe) affites Ka=1.8 x 107

5.8.¢: [ war e

@l (o) 7T 21 T | @F G (@TF IM 0 A (W [oifere 71y Sooly = OIReE PRI
(B 0T IRAT = 1+0(n-1)

AT A0 AT F7 V TS WeT I SR A3 fofare [Ffte oeng o M avw 2@
@,

W
PV=MRT,W=WW

fRreTeC =t Ao V() @R G097 AF© T ©F M J0eT

IR V() TSR PRI AT 519 P @R ARTRZR SoAfTe 239 28 I SiFe 7 AT
T OIZCE ATRIT BT 2 T | 4 S @ B P | SR 9 e 8 Siofar

P-Pg
o T S

TAIRAE 250°C SINI@R 2.865g FFATT (THIFHIRC T feior T oIt ¥ feifers =7 |
freifere ANER B9 1atm | @ ST FAFAT (15T (@FRI20ed orew T ey o |

PCl5(g) = PCl3(g) +Cl2(g)

_2.865 x 0.082 x 523
B Ix1

=122.87~123

[+ V=1L,P=latm, T=250+273=523

w
QR PV =77 RT, W =2.86g]

208.5-123.0

C=T3020) 069 [ M,(pcis) = 208.5,n =2]
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TARES FEOIFE Cafere ARFeAE AfTe BoWT AT TR IHIZCC AFIT JiT
TR AT FAT AF(S |

o AT ITNT worTe, GRS welwe W AfTe [Rraee g7 et AR [ aqe
IEEEl

o FerTmEry Fanva feiem Tiar fefms =g fofes |

NS T
Ao Teafre B oz (V) e |

(3) ([ A=Ore ST TeAMCT Sl Jfas fhel el 7 Far =7
(F) o Ifm e, ()G T@r AT
(1) MEEIECT AR 5I A (9) LrOF TIRT A |

() 2S0,(g) + Ox(®) = 2505(g) AfH¢=-197KJ/mol

AR FififEne Tolve 187 I

(F) ©¢ S@Ar AT AT

() S STo@r FACA AT

() Srerar Fe o+ e Far A

(9) Sroi@l I ¢ biof AT 2ok TR 1 A |

©1 Kw=10x 10" mol2L-2 == s 5 =@ =1

7

@) [H 1=[0H ]=10x10"" molL"! =zr® =

5 mol/L"! 09 AT |

(D [H 1=1.0x 107 molL™" @<= [OH ]=1.0x 10"
(N [H ]=[OH ]=1.0x 10° molL!

@ H 1=1.0x 107 molL™! @2 [oH™ 1= 10 x 1071 mol/L

8 | 25°C Sor¥@t CaSO,, PbFz, MnS @R AgCl 49 QIAreT LT TATEF 2.4 x 10_5 , 7.1 x

108.5.0x 107 ¢ 1.6x10710 | 25°C St “tifTe e @ G |

(F) CasO, (%) AgCl () PbF2 () MnS

€1 25°C SMNI@E G T F9qwt [AcOH] = [AcO™ ] | Ka = 1.8x10™ & Gaaf6a [H' |
-

)0 (@) 1.8x107

(N 1.8x10% (@) 1.8x10°
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A1 Kp @ K IO fF (@RI K '8 K &9 047 Rl 14 grofe w1 e

b1 PClsg) = PCl3(g)tClyy) 99 e fwares wmar ' 201 K, @ K @97 @G e
THAA Fe |

51 TZ3 oes@E orof AT PCls @ RS @ geT A— I3 F |

o | S @ IR F0a fema [fewifba srmeacaa TSiaet o1y |
No+3Hp = 2NH3

5> | Hp+lp = 2HI RfGo7 897 vitoR (@1 goia Witk 52 3fe @i |

31 A+ B =2C W i weg K, o v |

30 | =T - =il Sife Rge T |

58 | T - MG ST SNECE AR BT SIoN@ A7 I T2 |

¢ | T - *pferaR Sifs e ftere fifame AwRER $em e 8 SR eei
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(i) Na(g)+02(2) == 2NO: AH = 180KJ

(i) No(g)+3Ha(g) = 2NHj3(g) ; AH = -92.4KJ

(iii) 2802(g) + O2(g) == 2S03(g) + o1
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