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Type of Symbol: Formula: Penetrating Mass: Charge: Speed:
radiation: power:
Alpha o 2t Stopped by 4 +2 Slow
particle: s paper or
R skin
Beta i b= Stopped by  Neglgiblea -1 Fast
particle: EEET -1 thin metal
Gamma ¥ 35 Reduced by Mo mass Mo Speed
rays: 4 many cms charge of light
e of lead of 3
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ZarttrigpF 4 T H Y F 4336"=”mf#ﬁ+fmﬁ/¢ (2001 AL)

BEREENEE : ﬁFﬁ—F‘E‘@F"T w#ﬁt’*m?ﬁ%érkl‘&ﬁ?ﬂ'?ﬂ& TR B R D
1?1._,315‘1;?'k’l*’%w}il"‘)‘l'aﬁﬁﬁ'@*ﬁ;ﬁﬂ sty kA R - X

HE R ?EE.E&F?EEWH%Q?EE
o i A TR g e BEFE 4 H e (1999 AL 1)

4V>ﬂ

T~

A-Level Physical Chemistry Note (Version 3.0) ,Website---http://hkmothert.tripod.com, Email:lwrncchg@yahoo.com

1.4 EBHS , EBEE(ER)

Q&7 ALY Fend ek » B ,i5 B £ 12.000 b =% °C #r 7 St R
B fc, AP £ 6.022x10%, v £- BRI AL E B FB(F BREFE

Q% B EBRRT.P) KR AR % (S.T.PR T § W WA
R.T.P:25C,latm = £ 24 dm®; S.T.P: 0°C,latm = £_22.4dm’

LA BT - R RRE T, F WA ST SRR S

QLY 4= 42X PV=nRT % B % ripstis & FR e * >
AR AR Z R SIE =, P 3 Nm?(Pa),V 3 m*(Im’=1x10°dm?®*=1x10°cm?)
R % 8.314JKmolY,T % K, ¥ ¢ 1atm=1.01x10°Nm™
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B F RS Rant M s BT IR Mt B
OF BLFE QF Wuft @ik kA ot f

WANT AR g . Ofe&F s QF P E2RF &

—LFEH O F£/8 R (standard) Ly - 8 2 ik B DR iR

QA& # fFF F Fprimary standard) £.4p v * 3 £ 272 {HF# R0
FEL) BEF 2) B 3) TR
WG e B E R (e FRR,FALF F)

AAEEFFT LA [P 5SS T H % @ ik
KR g Na;CO, fe(p.17) A G g g
= ’J( é\—- z = ﬁﬁ‘i H2C204 o 2H20 iéEE\‘ KMI‘IO4 ?}t__% %%}/ﬁ_; Ek‘ijé-
¢ = fjf\iﬁ]?‘ Na,C,04 KMnO,4 (p3,13) %ﬁ‘.—; AT N

PS! &A%+

OF B : ATtk L e » PE K ffed § MR 2L G2 P
R SR U R R

i Bv AR R IR k.

E v

@F LEZ . dofideiF L7 g n By ERHIT S 2
O R 22 Wi f e Bk R X 2 wEaF YA VEF .

F s 2205 A% f PR X RSB X EYE Y g,
— LW RIEE SR

O 1> 70 S0 FF b @ % VF REG L% & (DB (5 & Fedh )i »es i
KA F(Fegp 22 B ep v e R P F o, B v R gt AR S
JEF AR e M F o AR AT

OCI'(aq) + 2I'(aq) + 2H"(aq) — Ix(aq) + H,O(l) +Cl'(aq)

I,(aq) + 25,05 (aq) — 21°(aq) + S,067(aq)

FAREFERI AN LML FEFEA G A, FHEEFE N FAL R E S LT
BFERPE,APRY 1x(aq), TR 133 Kl(ag)2- ¢ A 2 e dE-- 137(aq).
Io(aq) + I'(aq) =~ ls'(aq) % &4+, 3 A3k, 5 27,

BOF TP 1p(a0)iE b G Y F FPE A~ R DR R R R A 53
GVEES BEPF TR BERRE S FES BE I ek Lk RS DK
e AL RN ES,m LA 2,
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Q.24 # CHF Pef &

A ECTPURE B, T AR A E R RE TR R RS RN T
H,G—OH H,C—OH
HO—CH o_ o HO—CH o o
— (aq) + L@g —

HO OH /o) o)
P AR d g R R R R F R R R R B R LUk
BT AR S H A (V)R PR R R, AR e M 1 4,

2 A (V)E e B A T, 4 R iR AL XE b R

105" (aq) + 51 ag) + 6H"(ag) = 3l2(aq) + 3H20)

P AR AR 1 ZRRAN B IR R PO 1, § R R B mol Sieehat (V)i g,
wivgmARsd Bt FCESHMVDR/KAR LB IR RS ZCRRY
POk LR il Flaenal £ (R AL AR AN R W), T B s

HCHER 4 md s £,

(aq) T 2H*(aq) + 2I(aq)

g o (VR4S - 1T KIOs hok ¥ TR 2 ¥ (5 18 D7)
T g F R AR Y 07, FIN F TRV AR

@ HoO2(FEF -k ) ¥ KMNO4(B & w3 i ) ehif 2

KMNO, .- 35 5 i &, v it * 11 3 80 2 % o B R &, 40 Fe?" NO, ,Sn?" H,0,,
Co047 % ,d »t KMNOs L% % 3 4 f& 5 MnOp, #7121 £ % it 1% 5 A AR H 4 7,
BT IFLFAMPBEIOEY ¢ S BAETC B F RS AL

5C,0,4(aq) + 2MnO4 (aq) + 16H"(aq) — 2Mn?*(aq) + 10CO,(g) + 8H,O(l)
A
Remark : %3k # ™ : MnO,4 (aq) + 8H*(aq) — Mn?*(aq) + 4H,0(l)
i 12 IE 5 T 0 MnO4 (aq) + 2H,0(l) + 3e” — MnOy(s) + 40H (aq)
or HoO(REF k), ¥ fom dReninT 425§ § 5 D 43
H.,0,(aq) — O.(aq) + 2H"(aq) + 26" (L &' B &M 370 4 2 h
MnO,(aq)=riglit & ¢ £ HoO, i 7t it 7% 1 2H,0,(aq) — 2H,0(I) + 02(9) )
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WE G F PR RN R 2-0 FAF A F U R LGRS S TG A
-5 A )b DL RV 7L R BPERET 4
AR AT B @RI LT F F REGMUAR - 3

OCOCH, oH
+ NaOH —= + CH,CO,Na + H,0
COOH

COONa

OF B RaL:IE BT 4
*EFFEN R RS o A (V)R B (T RRe)

FS v %]J'%h/f]}’\ m/ﬁ‘%ﬁ'ﬁtﬁ'L z [ﬁ’x z /ﬁ%ﬁ/’- iﬁ-” A N ﬁ 4o irélﬁ mL
A (4 SOp), i{ v iz ¢ F F B Y 5P §RF.1ed 2 80, &
F BT F P F ek, T SO e g B £ 1 e,

Ao F BB (V)RAGEZ T
sm%my+%umnesm@m+Hp®
SOz(aq) + Ix(aq) + 2H,0(l) - 2HI(aq) + H,SO4(aq)

SOk Iy 2 F ™SOSt Fl T eh £ B R 8 5 RES ()<
Exam Statistic : Chem AS 4g p : 2000AS : § 5 /F® =

AR IE T

o

FOR RS G R

3 HE AL F SR TA(F 2 K

AL % — ¢ 3053 Bk 1Y ap TR AL

1993 [gi =+ 1994 [P L™ &

1995  |# (V)43 i |1996 & = fefe KMNO, (1995 |if % ety 77 A e
g (1) 3+ / NH3 4= HCI A (V)4 & 35 chjf 2
4 & Fe(NCS)**

1997 |Ce(OH), 4 Fe?*|1998 [Fe®* 4 MnO,  |1996 |H,0.(E % k)2 KMnO, s 2
F

1999  |l,4r S,05% 2000 [NaOH = HCl (1998 |§ § /F)¥ = F *Fiz £
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2[R FHEFa iR I
2.1 BEFBHARNMEFHSFEE(L,O,I0,IVE § &5 3 5L 3 PR

Dz h+ ’;‘ &k S ey i7(e.g. 1997AL)

s d = AR E A G (KPR R)FER TR F A(FRAEF) K,
%‘El"l/?‘ﬂ(v P F)F (D) - HRE AT B KA n‘u ,7”‘(11)
ChE - M GRS bR LG )T - g R

*iEE kehy - EARE n=1m 2]« BE_n=2 3 n=3

R R e &

[ 2
G Ak

Q& R+ 4 5k hfEzi(e.g. 1997/1999/2000AL)

R IR B LT i (O RS R R g E )
CF T AT Teha B € RO FEEE D B AR
c R R BATFEEL M, TN A
XA FHRG (KR, S SRR )

CERML By EAHE f—?&(?—?/@f&)mfs’ﬁwﬁ -~

(F/7 g B p5 i) 2 [, & SR FAF 5 3 4o, @ 4 AR3%23T, g B1:2000AL)

776 F |

HERAOTIEL F A0l i BT & BATAHL T3 4p ke (1995AL)
ARG ek e kT A Ea LT TS g B LB S 1 (2001AL)
PS: g4t 2R BR 7 RJAFERRZ R HFcE — e,

®@4l* E=hv enff %3 f2§ ¢ k¥ jE A

@RI U (R M E); LBA - BE T30 G Fes T

AR b

IR L - BRE T IR R BT BBk KJmol1

Ot & SR L (IV) ¢ 4 RSP E LS ST DS -
ARG I T G F RS el (5 A PR B U £ o

%%ﬁﬁ~W%%m%%%ﬁﬂb*?wm%@+ %
® i¢ F? )J‘ E‘ = AE=E>- El—hV

I vilpF AEEFE J/FRTF

Qi R+ % - T4 FREShy 2 v E L kg REBTUR S
= P EERI TS = L BF R HT YA x6.02x10%
= RENTRE L RFDF - T AN

TS THES
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2.2 BF &R SRS EFERTEFE

bR T, A BE G AT R bk P

4

dr 7 i iy £,8 =% Kimol™, 3

QBT R E rton e

s L6, R RAE

SR ERZEE
Y RE- mAS §-j-)§,7—3-}%-m§]’1/‘fr'_@\m
AT HZRA),APT LENT R 4
frRF T AMA 3
dogph R+ G b B AR s Hed LR B M 2375678 9 10 Trooiocrons
s [{ oved
e m e ;}%E’I m{ # 3\2}7 7}‘:"‘"% + Eg—’ A 45t jonisation energy -
RBEHH 422 P ¥ - RTFRY "(1{ 2 —BREHEFFOHER
Sy T 2 TE R R
PETR G e AR
1500
éﬁiﬁééwﬁﬁﬁm%ﬁﬁj? mwfﬁ
wpnsaon e iz epeie A
%7{%—3 ﬂ;ﬂ%ﬁfrgéé,_)_ —,‘T 7; 7z ﬂ;ﬂ%ﬁf 500 5 5 Jn'i v
VMG T+ 4 7 aTER.
10 20 30 40 50 60 70 80 9O awmi
numbear

OB FIEMEA

1)jfap 20 'E"‘-"%‘-’ﬁ:’;v" 7 8

B ot ha B A E AP T LR A
"‘7%3’3.3%% WMHETHRILNZERFESDET A E 23
B-ak ;
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SRR S B N gl e lF""”?IﬁLfﬁx O M )
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2.3 [RFHAE
Oz F ot Rk %)

@F + FgotHAE L RF AT ARG TS AmmF A F s
ufipﬁ@ﬁ%#®mﬁéﬁ%ﬂ%%%*m& )
2px ¥ ik 2py #is Pz ik

z z

Y
X X x x X X
Y

Z Z Z
A EF G 123 Fspfed il 2 Apgtac £, % 5 A2 T Bk
4%s%pﬁ,'&ﬂlﬁ%ﬁi
Remark @ B£78 ¢ 3 € L~ 4s fufl, e 275 5 3d #ufl F £ & 4s i 2 w0
mggdﬁgﬁ» U A4S R TR .(4s T 5 2 3d & T ap)

2.4 BFHOETFMEE (spd 525 LK, 2T ot i L

w Rz B AR AR

() R+ R4 12 5481 #%@W)

(i) F #L i i ?E_#BR?,E‘J e
[Jedt e FE#LE T & *Eré»*‘v?;}g}%ﬁv’ %@réﬂ@g.
/%7 akqw;ﬂtl—r IR E ?;pPa(,t#érw )

&R oehiniy)

E2RF

(i) Aot - BB ® et T3 S 7 b chp %o o (e 417 40 % R I2)
S FHHBIBRARMERR
d H3 Kr K\"@‘*mﬁ,’;‘ﬂ,@:?'z—rq/}\:ﬁ

(e * 1s,25,2p .. 8475 | () TH? 55, 7 LB, UEGAE)S ¢

] ] W] [ [T

1s 2s 2p 3s 3p

e.g. & (& i) 1s%2s°2p°3s”3p?

aa et

& ¥ A L

5§ 3 % fi (1999 ASL 9a)
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2.5 BIARMTENREFHEE EXREE JEE
AFB T E S Pl R ARG s # 5
FHEP A OTHRR LR T Z BB § R PR PR
Oh+4E @F %P i ORI R TS 2 - % (1996ASL12)

3 PR AAge() 2L s 4 (A T F e gs M.

iy pmv»aHBxi—%?%‘r—rﬁzﬂ,p\%]m BB B ARG B ool M

RE! GFc T £ F Fx 4 e R R DR T 3 PR

S -y &ikifﬁ FRF LB D AT F L SER)
*PE-*;%—%LLﬁ&f’*J”/ﬁ)%T—a-—,{j_,ﬁ Lﬁm#ﬂ },%1—’3-:’1’1}%1—&-%"?’&9.%3.:11—;{‘

Bt SRS REcs AN - AL ARSI B KD )
BZEE 5 Leny - LaRSHEL e Lk

B SRR TS LK E28° 2T 3 LA F O R
PEBGETFLABATFFTRY RS .
AMHSEBER! 1) r 408 - TRBLTF AF 2 ket an
)i el - kd 3T A A H - T AR BR?

1 OFIG R R ECP AL BN T B RS PEERLANE R 5] 4 R
)il - EHhidahs- T ﬁg%@'%\%‘bé L3 L 4e?
CHEE S E R 2 S RN RS R R
MihniE#l: A-LEVEL $3B{LE8 —Lbas E.IEFEHE'C

2 (L& (VDR EE) + 4 (B (VDREAT4ES)
1) Cry07% (aq) + 20H e, — 2Cr042'(aq) + H,0()
ok b H'@Q) T B v 285,80 %d F I v RI (AR EFR)
2) 8032_(aq) + 2H+(aq)—) SOyg) + H20¢y (/)a ACER,F F HED)
3) $205” (ag) + 2H" (aq) = SOa(q) (% L 124 %) + Ho0q) + Se5)(¥ /5 770 K)
BRI 3‘5—8203 (aq)’%i £ §]~ P g COia " aiis g *S slde e b F R
<1998ASL 11b(ii) , 2000AL 3c(ii) >

4) 105 (ag) + 5I (aq) +6H" (aq) — 3'2(aq) + 3H20(|)(i R R SY £ p.T)
5) l2(ag)+25205 (ag) = S406” (ag) + 21 (ag)

6) 21°(aq) + S,0s”(aq) — 2S0.%(aq) + I-(aq)

7) CO5%(ag) + 2H" (ag) = CO2(y + H20)

A R1S,0:5@q)iEHEe s B S s ¢ B Y S i LA o,

A-Level Physical Chemistry Note (Version 3.0) ,Website---http://hkmothert.tripod.com, Email:lwrncchg@yahoo.com

BEEE
3.1 (bEBREPAIEE : i £ L7 D

Uk EROCR)E R SRR & il ) S 5 ().
(1999ASL 2a 1mark) 2 2 =4 ey £ @ F Bd~ 8 (1)

3.2 12@(AH) : HRBEETHRS
T R R R (E) Rk

OF fri2 % iRk GH#T ik ® fod = 1 BFE H0 a2 %,

@ %R |BWEREAT AR F T2 23 150K7 5 - T & U™,

AT A A e (3 - LA BR ‘\}%Q:z{?u)

o

R MLy TN U e LSV Y FTN T S UE)

OEEL® | AEAF FABEAL &L RN EY.
*' frﬁ‘«k#ﬂ AoRiE— ‘H)ﬁ‘ﬁ*l giﬁ,ﬁ é&nb%@_
. 1
NE AR A T RIER R R T A 5 ér_,&rzoz(g)

ER NI TN 3.3 LI L) f«‘;&LKJmoI'l
AR R A F A AL B F R RAEAE Ok R E R R (25C) T,
’#T e 78 LUETS sp"f IS L_(1998 ASL)

3.3 ffHiE®

EBE VFRPRSL NS AR B H D
?rs{ifgl%h’ﬂ.

YFEE ¢ a5 R BRI R

R BRPTF ETE % '&L"/? LCaCO3 , MgCO3

q_)flﬁ:‘)'}')?? 15\~ m?%‘

MQO 4 = %% 5

*LLJ Eﬁm\!;ij\/}}t{ls ;IL\‘- *u‘éf‘ Eﬁ'ﬂ/”?ii@”(;

O e B F 22 7 3, QplEFeRrafi sz £

@d » Z# Hinfrid %‘r*aﬁz o4, |OfI* Bz R R FEE Ry
prant g Fd2Le Lz 2k O hp iR £ %
@FRNBRIRT

1995 ASL 2 1 5 A NHCI(S) ek 4 =02 % 7% 5t B 2P 22
N,, H,, and Cl, do not combine directly under standard conditions.
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IBIRBAIE & |4 & 5 i

{
LS e T

B EAR O kg A (T)
@ﬂ%"ag[]\ % }\m;ﬁﬂ(m) @’«’J“H(/ﬁ‘f )?ﬁ— i (y)
1 # E=mcAT % -kt # % =4.2)g7°K™* 2

Y- BEEVRE L Mg E,R

y Mmx4.2xT xM |1

?343%{%%=—m><4.2xT +ﬁ:——\]m0

y

(=B 5 chem 1999ASL(13Ic), ;% 5 1997ASL 8 = it 4x)

4.2 WREEFLEYIRIAER {1* R+ 2R, T4, T FIRESRZ SRS

SRR S 54’"?”/?»,'3-“@ LERGE S

DR+ %% 4 Bo/s §IEirR 2 & R+ i -&r1C| ,(9) > CI(g)

@F &% %% p.4, 4 Na(g) > Na*(g)

[%%§¢+%+®®tﬁﬁkl

RIREH - BB RTI - BEFART A4S PR,
e.g. O(g)+e” -0~ (g) AH=-141KJmoI'1
O (g)+e —» 0% (g) AH = +791KImol™
*ERE - R IREE - L ive, 2ERRFIRBRY - R RT I R
Love, B PEb k T I ensl 4 LR A B TR, RS T S B ed YA s
F B }j\:,!;,g R I i E = rﬂlb'ﬁ;%"_ig%ﬁ‘)y;{_kve

3 H{ERE - WIZERE : AB(9) > A(Q) +B(g) AH=+ve
EEMN Gy T - BR F A ABREZ 7 i Afr B+ 75 8

R £
\L

RS A i S N R S it LR
¢1‘ég\-5§5§§ngr| ﬁlﬂrhl‘l‘jﬁji WEFEF LR T EﬁF}@#ﬂ’frﬂl & Jr i
B TG YR T I

4 BHGEHE - 41 RTRESHHFE
TFBERFIPRFOETRIT T ERA B A a3

4.2 TR BBYS TG S o gl
Iy d — F - VIfe VISR AZhhF e kT §F MR+ 2 i,

"BLA R BBE Mo BRI F SRR ol B T4

BB 1) AT TR R g R - P F RS R R
2) j’xﬂb%ﬁ'l'}i'»“*'ﬁ]"ﬁ, L_;fiq_F'a‘*"m/v\fﬁw,
3) Wik & HL F T EF T - TP E A SRR

PWIF L LHp it E2PEE KT I ERE2I3LE 35T R,
BIFEREE 45 p B s W BRI AR, F SRR R

e EFZ MRS e R E@F@&%\i v ER- 2y n’?%;}*’rﬁ;‘i
’]{X;,ﬁ-ﬁ BBBﬁ.E'- BBH’F%":’ i‘f»/’?;ﬂéﬂi 7%”'7'/7 FRHc T ) R f?—ﬁ ge ¥

T
(m\ﬂ«

ez X 4FEE QR VEAT A AP HE,Q 5 N 2 # Qa5 h L F 0
“ 4 (NaCl) & ¥ 54 & 145 (CsCl) & 12 4

@RS - BEREF L ESEE S 0§ BT 2 SRR

eg. Na'(g)+Cl (g)>NaCl(s) AH =-781KIMOI ; 2 £ 14 fith o 92
111

AL B R OR, 0 A TR L R R 12 0 (e.g. NaCl & NaOCl)

BEFEEmEES A :gﬁﬁ,anﬁﬁ KEIERAfR:

Cs) = 2Hy(g) + 20.(g)

COuig) + 2H M)

TﬁEJ% F

i MX(S) —— > Me(aq) + X(aq)
| aky [CHyOH( 0] \ /
AHr [COs2))| 1997 ASL 8a s IF(I i I 8 q fl
+ 2 AHp[HO( ) | CH,OH( )+ 10, (g M*(g) + X(g)
2 AHf[Hy W 2 SAH B f3=AH -k &£ -AH & #
F & 1L 22
AHc |CHyOH( ) ] (23 &g H 53 p.6)

AR TR E (T (¢ ~ 8 & 2)
Pt A B fmd) Qv fhfe = #cH_8:8
v m,ﬁo i+ # % _6:6 @& e ) g+ $EcP
RN S0 58 (20 - Cl:1/8x8(&)=1CI
CI':1/8><8(:£)=1 Cr Cs iz #8¢ <4 - Na*

BBB
i
O 5~ 5 W D GH = = 245 ip2 e 7 e
4
w

1/2x6(& )=3CI LB ¥Ecp 101
Na*:1/4x12(:#)=3Na" @7» Iope ey BHRA AR L 1A
i—%{éﬂ’r\:’.u’ﬁ—Na*' ,&E‘,—a-_i_,{%kl']]la =

SEES Hgp 44 (Fe e dn 4t % 5 45 & Fi)

BEF H/ g fof 2 RS (Na*/Na)ysh |
W E TS e (NaT/MG AR
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4.3 H{ER :

R OS4ER 43 TP, f o2 oAk SR DT B L SH PR
TFZHAR A, ASRNE G4 (I RRE R T H S o £ )
QUGER I NPE LI HPETF 2 HRM A, 7% 0% GRAELT

FE: O8] &frl, Q8 F 2w it

HEAT T8 F, : bldoCHy, NHy, H,0 o HF %
NSRS 2 H B U 1 G)4e PCls , BF; &

EFA\I#F&E gL T ad B - Rk
TG & l%é}im«}% 7,12 HN—>BF3 k.

Grich BT R 6 A,
L ET S

TG F MRS RS S R E
BZ - BEAREEE § M 235 -

OF* gzt ok Wakp R, it 4 5 bIRp
@UHEAF LB, AP £ G L TpeT F

g v #& C=C,C=C,C-C,C-H,C-0,C=0 it £
BrC-Hatergtf bom, B2 HT P % & 8 ;8 = £.C=C 2 C=0,% % L= 47
PLP RS ARG en R (5 18,C-0<C=C<C-C.

HESFHNZFEFEEFRRERK
i T3 Fefp v KEPHE L {0 d R 43 A5

% A& T+ H4p x § 3L (VSEPR) q_"‘)“é";‘]’]’:wtuf\—_ LARR A FI LT A
FREOEG SRS B A TIHLEF AT FIERM, Tob, P LRI iy
THs gibdp- TR A, ERELRTF, KA PBLF AR,
A T 3 ¥(lond pair)ex 4 st & 7+ #(bond pair) & < *

T LP:LP>LP:BP>BP:BP (3! # NO,;NO,",NOy)

FER BT TR - BRT PR E R PR S T 5
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i

HERE 407, 2EcF&E 56
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oo isg L g ¥ oo

v B RS 3 PR, |-
CENNR S
AR+ 8 sp et

u.ﬁ_-

1;;)1\)%!-—3- PRI 1}4}3‘1“"r, 5

ABRRI BT =B

ERL TS S STV E
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BEBRTEARDN |85
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F ¥ (25X okt H T £z
AR RGN AR |7

RERT T}

W F Sl kR + s
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7B A B oA e HL A
FEER, N MG

,r-t}é] ;héjr"‘**‘ b4 TR T
A R e Bk
£ F

FEERR

LEGETHIERT
% C-Ctd § 2852 Fat 7.

l”‘?" T ERBE,
H ‘*1‘#"’&’ ER A i
o F s 2EF A
S|02 E‘r’.5 ,EHKFE K3
CO, % %% ,7%5 Coz
A R G HR3E e
,m SiO, A &_
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fg»\cozi ST
T R

Qﬁﬁ%;%ﬁ&ﬁm“ﬁEJ
, FIUM g BERE ¥ b,
FHREB AR EA G R 0 Féﬁ,j? e A

FH

VRS K <
— weak van der
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— strong covalent
bonds

FERARRK

Flt e & b PR R
, Fl & dp et

3 e )5 8 Tkt

4.4 NFERFRERMLERCENRS
SEMNEFLSWIER - 1)L Bujark 3 5 2 200

QR FZRFITR BRI AL

Eﬁ?ﬂﬁ'%ﬁi’ﬁmiﬁfza?(ﬂﬂuaﬁﬁsﬁﬁlﬁﬂiﬂ fE#EEfEk)E’Jﬁ#

a3 mitic A (e FRR) B Cx I EaL 25 EF N %
g+ 1 ARt X 4 (cBBFH)R N, e.g. % VI 2|
LREFBIOBHEI EC LM e ¥ | Eass

LREAMT A ®AEAK 4 K e.g. § VI EhF

XpLgp S pE i, H 7 F 2B

NF G REA S A RS PTG el e,

¥ s )i 4LAGX) 2 R T EE(ZNS) B B RS R T R E A R 24
(R o N H N 231 - - N U2 38 0 %maﬂﬁzﬂ‘r TRERIL 5 B 5

AL (PR IEB S AR SRR TG B L E), FlA M E b F e G 4T
4,7 " g E sz p (AR T B AERE,F R RS X))

¥ ook ,@&‘FﬁlLﬁ(AQX)iﬁlL%(an) TR ?ﬁm’;%‘ff‘ﬁé%* éﬁc/ JFl 5 2

EAY
3

LM E A GAREAS G G ER ZITER gt e F ) RS AR,
R AR (GRMR NaCI 4= NaOCl e k)

H{EFEWIE MY

T ZARBERELE BT BRE T B E SR OBE

fI*gEeET+ | mﬁ*méﬂ,ﬁ*f?ié@*r
T BEL S RIPIFI L ELIR, AT F e f EERE R F - BT

Pl et EY S B

e BAEEA s RIS P hig ik, - e B (BIRAEAR S A3 A1 AR
AR - P IBTF RGN E PG B RE,
XAT S - FRER, Y NRR R I BT I R GIGEL T e i

F>O>N~CI>Br,C>H, i1&! Eh3+ 4 Fchf R a5 %

BT R ossl 4 aoff o, 3 2o (f R 214754
CEF G RME=0 A EER S FIZETRAH A EEBTT)
e BH- BAFAEME,CFHRNRFIFG R PE T IEE (1999 ASL 8a)

g ]4 miﬁpf}'\%ﬁ‘(gsASL 5) E; ”/\‘f’j ‘L/fF i%%t,LL H?-}é] “_‘__).i:g‘ét erﬁld_\m
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KA IRBEHREREAENEE
TR € TR A, A & R i Y
BOR31 e ARR § B R iR A K

o LRI L/ TR PR ARG A

oA FIAE B RS

7 A 7 (1996 ASL2)

- AR U B B SN = N SR S e S S NN & 5 & S S
45 TER
MG SR AR T AR £ B2 BT S BRI
1):r & BBRFZFbd FLEFNRNEF 59 3B HRI T35
2 BehFEgmsl 4.

Bl 2 e e, FIA BT g2 3 MG T 3 AT 33

Zﬁ%ﬁ@§$ﬁ4ﬁﬁ“%?4ﬁﬁﬂﬁ%@&%ﬁ&4%%’ﬁ@jﬁ

Ef i 7 ernd o 3u ¥ PRSI AEASHY BE R
g R TV LA B Rt Y TP A BT R
00000«
0000
©00000 i,
EEMEEHMAE Y

DFHBHTF - GRHRLDPRT Ev k- S pHd 42 Tn.

2)F A b T 3 Fdeai W 4w €l AR B o E AP
SIREEFEHBNRFHESFHEREZEREE
D%F&ﬂi%a€¢@4ﬁﬁﬁ$?4&£$”% GRE SUE RIN e -
B 2L ﬂw*4ﬁﬁ$%@+ﬁmﬂ*mm€3+%$WJmm

ikl %A1 m 2, R BH AP, T3k BEBH A T LR LTI
A e
Bofrdp+ hL fr il § RE L3 AR ERS B ol g £ B ek

'pseudo’
cations

fof i EpE S (o LA L TR R AF L H GRS )
=ERE
EWMBIE B ¢%@;{ﬁwru@*&%m%%%?ﬁﬁﬁﬁ”ﬁﬁﬂ%é
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> %% XA (h.c.p) =2 R % RE(cCcp) e 22 e (b.co)

A fdm oz RY 2 R

a ~ awr
i ]
b %8 b %
2 i
a C

F Bt AR s BT FBHEF 2R EBRS

XA AR R ER R A S T4%, e 2 S REEE A R 5 68%
% ﬁié/%z BRI L 120 2 2R E S E 2 - )

- B £ H(TE - k)~ %g{@wl“ﬁﬂﬁff%ﬁmﬂmh?ﬁﬁ-

AET AR, R RG S - Eah R FHE, i B 906°C 4™ A =
o fe & 006°C-1401°C#r § 4 & = 2 K i

ERBE - FBEE SN HA P EE TG A R, AR AR
BE.ZHE B &%ﬁm$bﬁﬁﬁ CRAHER I RELR S Wt ) T
FRE R R,V FFGEBIENRA R DR,

OEEHEH 11" LA BiEREFERIEE FF B EGEFHES kR

1o A 1 HE* (s iE-1 ) AF B Bt P 18 4

BT 4 FANEM |- A TR AR -l eI RN
A RS G2, B RS S G PRI e b h ERpREED
e.g. pfr PRI % A T TP ER L

AL SR F A, e 3 B A T EREGE, Tt A BT 4 53 T A
FHEFAPE TR ATEZTRT A FRDEY S fre it 7 AR
4f;éﬂff'fv’§(rﬂpi’ﬁ%i?») xR E R R F R AR R

hOE SRR AT R4 mj\g’rﬂ,\g Jb,uf@ iR, RIS R B
Jféxf'ﬁﬂ&rlﬁ‘ﬁ 4 1'% 4 (1999ASL 8a(i),+ 3 ~)

BiE-FFBET 4 BB - B iR 4

WL T R e G e [E AT B Y - R DR RT €

MARA DL T RIPHART|T - BT 4 A2 BI85 ipRsl 0 F P44,
G314 RS, R NI, (ST IARG R P E TS 84 s,

® 4L R tRiT R 4 S35, (I F A ARETFERIEY 4 PP A
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HWERIFEB A EEEMEEEE T UBRTEMMBEEE

il 1/2>< AP R B eEp i hS B R T PR
’EB?QL;% D 1/2 x A ApERA 3 ch R 3 b e

B FEREEEEANEE

ﬁ%:ﬁ%ﬁﬁ#é%fﬁ%ﬁ%ﬂ%ﬁiﬁ?#ﬁﬁﬁﬁ@4&9@$
BB R RARR D BT FHR TG B

ea}ﬁaaﬁ
MR Aes § R Bl A A S R ST ¥

BOAE S R R P pE S R
AT ApeR sl

PDFREMNIY X7 ACHT I pd IS,

F]pt Iviﬁ,mz H’ﬁé’

OFR 41 i b2 f THRF PRI AL T I l5 5 ) TPF R
PEPEE R BTG - A B R AR E R R R

—&r%'ﬁ — JAHETIE A FRITT,C AR5 asa A F P AR,
BRI 5 FF BT RS g

AR AR LG SR Mo F L d D e R g

p

Efetpand v F 0
FHRB T - R EBRRI T a5V - 2R - B RIS BCEER
AEVRF 2B e R B A, HY - BEME TS, (1995AL)

TESEVER 1)~

& FRIE T T fht fiy
{ii)

4.;

Zj T 2)s 3 B e
Bz F 9 erAs A g 42£(1995 ASL 9)

CHs ci CHs j'f‘f"'.r'-’.ﬁ3 ex
3, A / o
C=Qmpd=C, e ! "|'__..'-||-||H—f:-‘l‘-..__<_‘_
s N, E N
CHCR, O . e Ce

SRHD FOBBTHRBHTE
e F PG AL T A § R g Bt
1) bl 4eF- = fh g F -7 C B —g&a{k»ﬁﬁq&,fg W7 S LG BE R

F 130°C, @ F -7 = pep BEAr G 290°C, e A F 5 -7 o fAs P G d e
B, FW R RHEA S F T 4 (IR R X S Btk 4 ;‘323:‘5).
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6, 45 A ¥

2)% Gilhe 2-F A K AR R F RS, 20 A ¥ oA g n 4 21
Sy IETE

feird 259°C, &8 75 2.0 A Fp G AP § sk &,
AR A
SEHBERENTEE

'&\-"%/Q ’F—/w\—d‘ Pt" '/S\’?‘f

=

b B AT G 4R G FRE A F R iR
SRHMEEENEE

OEEEE I A NER AN e S E LRV EE F LS S
(FIot el BARHA S TR I %Y W7 ER0F Tl is 3 i)
i)k fe-k PR BREET LRSS m“ﬁ,i" Eofep g2
5 o BATR L 4, Tk Rt 8 S i R
oo o AEERED KD P KGR b ACER S F R T

FE,E B FT G Y S T e Bk N d
) Y SR B A ST B R BT TS RS, A
Oé@ O’O"f" + 7 A g B ? :,-3 ifi,"'T’///(me{ﬁﬁ kS //',7 Ky JEAN K,
ook EE /2 | A T Ag il 4T, PR d R, R T B R
7 B, FJ 4R A m’/\/ﬁfﬁ? R, L KRN
*p.Sl k¥ mj\/,}+7$ g (EL HiFH Mk mr}\A}—r ge T AED T 4P FAT, T
ok R sk i 3 (2001 Pl 1a i)

I3 F R M dAF R RE- BFF 1084 42,9704 144

7 i k= 2 A e u;;g TR i 2 R e R R
4t g ”",r* MLV E < . iy S Wk ”Fﬁff MR A A T d
A FERR AT i.

HEERE DNA(B S &) PrSRes...)

BER! 1):8t #0274 et B CHyNHg H0 (1 #e i 2 4P )
2) % @ H3BO3; 2_F 48, HNO3,H,SO4,H3PO, 7% 4872
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T 2 dt 3 dt  dt  dt
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e.g. HCI/Mg BR- CBF REF,F RS R R, TR RARE AL
R A% A 24 g s AR,
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D E(R)BET
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e.g.MnOz + H->0,
b R R

4 J& 2H202(aq)— 2H0(N)+0,(g) — &fiin™ 0t F ki {7

e, i E e » 22 5 C4EAV)ERMNO) > iE S Y 4 370

¢ ,sﬁsa tigrELRA Y AF BRI, F CEIV)THR
* 3 23 g YAV R DR T A EANARES U aST 4 ESEIN
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I F BaiE (T,

O©Lawrence Chung February 13, 2005 11




5.3 EEHREXANRERE
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Lifix-14 REFEERMEETEWAOFR Cocit & %
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Ea
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B
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6 BERRE : BEMERREBRREPLEEELNTEE
AR R Y Y VY V2 LR A 423
RIS A BRI BFERSF BRI SRR K.
b5 IRER i A B F R B k)
4o% A+BC ¢ Rate=K[A], Blid 5 #24l% B r o2 A K2 § @ BHA &
5.7 #{LE : BEERME— REEE EMmNE REMES
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o5 g BMT K TR E AT R TP LG PG g R e

R AEZ AP R Glde, e T3S ¢ 4k S,047F 1 hE R
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SRR X L BVETONEE § 8 o R & ALy Y S L TR
FrRfa g bAF 8 A4 e B A B £ aoak [ g,,A,,f;c‘ Beogs A R ES  F L
AR :'.Iﬂmrg_z? iy 2 PR E R BT g KR L,

e N R RCEVER I EE T ) E SR )
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Eneroy T b g B E A

BE A= T fEE e B
B - i RTE i T LK
BT 4eif i 7

uncatalysed

catalysed

__ AR B F Y, I'(ag)® S;047(aq) #7
A+B AL, “’%*Hﬁ.mﬁgﬁé‘ﬁwkf

AB LIPS REE | E & Fefoehk )@J’K{/*}’
> ¥k a,mm#ﬁ—*, “’?iﬂa‘imﬁﬁ
path of reaction R
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)1 § 4E(IV)$HEF ©t E AR e L BARRAGIER ol

wRAp R TER P RIS EE S fod X5 BT R, bldc (V)T
ToiEy 2R RAFRIEY it &5 CENV)E A, EF & xR
AR e g A a2 [ i 6§ MAR(IV)E B A 5 A F g R
Bt 4 F e 7 10— GERCGE Y R R I R F LR R A R i F
EE A SRR A EN R G A T @R A
MnO,(s)
2H;02(aq) 2H,0(1) + 02(9)

3) A A 4 M H MO e Co07 iedh b 9 & el 9
2Mn0, (aq)+5C,0,% (aq)+16H"(aq) — 2Mn?*(aq) + 10CO,(g) + 8H,O(l)

“F@Liﬂﬁ“TF@ﬁﬁ%&WEF@%E$§EF@@%%—K%ﬁ

RARACE BT I b d 3Rl T KMNO, g § i @ (8 s

éiﬂéﬁﬁiﬁwmﬁmmﬁzﬁ@ﬂ*@ﬂﬁ*F@er%mem)
ik R B R, T AR B DR (T e 4 A - R R M (ag) s, A 4
ﬁ@“ﬁ“Qéﬁﬁﬁﬁ@@m¢ﬁ@ﬂW%mﬁ;Eﬁﬁm¢m

fE(LEImER

FAR P T IRINFAIE S A4 F B B ek S

Bl (1) @ #Eg fWaips 2S0,(g) + 02(9) ~— 2S0s(9)

FE A )R HIES P 2)F B A MRS F A 0
3E % § i 4E(11)Fe,0; 1 1)F i & if 625°C,# Vo0 1 450-550 °C & .
2):"7% v ml%"féﬁ’£V2O5lg_,lf_F },@‘m_}iﬁ: 'g\ﬁ‘gfié“:}‘ j\iﬁét.

B+ (2) 1 iz W g N2(9)+3H2(9) = 2NHs(9)

A

B R AR R e 7, F £ Na(9) e Ha(Q)# T 2 L A & 5
11:1

At F R AL A o5 AR, No(g) » 2N 2 Ha(9) — 2H (& 5 #2419 )
Bt R EHEFE L iEr A28 N+H > NH +H — NH,; +H — NH;
B 1 ,—g ZELFE{_TL ’f‘f']%x i ‘f§";§(ﬂ'| * NH; —> NHg(g)

b

4,47 *friﬁaiﬁ,}i&%’ﬂ" iT5 & g enighiv &, d 3480 if{’%,fﬁ’f&fﬁ%,
F1H B & Ta 1 ¥ 437 enigiH.
BB p+:3)2 e fr sfeng LiE* 4) 8 it it E FL N FAME.
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6 {LBFE
6.1 {LERFE

YR - F et S A F e 2 2w R kb
LEBEG7/ £4y 2 1) E

FFFFJ b BFME P EREGF A F,

F R frd &k B AR SR A ol

{LEBFEME R AT HIFE

(Df"‘ ;2552/,1351i_]_ l@’.f?{rﬂﬁvgt\_lfgj—

QulZ TR BT, LT G kY (M4

EAEEE T o, OT Rk ie 7 AL B N e i A
w2 By - T R FS D, T R AR BT (T, R

H L P fri e E e TnE F AL R et ot S5 B B R, F AT

itk i £ f o,

HEABERRN—EoT¥ERE

®# OH(aq){r H+(aq)%a-mc » Bry(ag)”,

R A LS TR R) 2

Brz(aq) + HZO(I) -— H*(aq) + Br (aq) + HOBr(aq)

@4 OH (aq)fr H*(aq)#in 4 » K,Cr,07(aq) *© ,

Cr,07%(aq) + H,0() ~—— 2Cr0,*(aq) + 2H"(aq)

e d ¥4
®BICls ek i 7 %
BiCls (aq) + H,O(l) =—— BiOCI(s) + HCl(aq)

v ¢ FEE

FEEEE : F 7 b TEARTELI TG AR AT L B
SRR AR AF b PF s+ U R ek R fE L - B
[CT°[D]® [D]"
[A]*[B]°

¥ aA + bB

cC+dD F ¥ ek # K, =

H P Ko e = F (moldm®)*" 2 ¢ An=(c+d)-(a+b)

MR K A AR e 1% 5 4 mol ik R
Ko @Ak 5 4B i 4238 5 P

POF 2w R R Y
R F R EE PV=nRT(% p.1)
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TEERHEE

OF g Fel F 2 B e, FI0 ¥ 5 BB ¢ BET ¥ ik

QELit A F R4 F i 5,0 3 §RTGY g 2R

Qe F 5= 240 F F B, Rlgdw F Beh Ko EAL » & i Ke 8 ehig|dic.

TFS ek Bk < on B PIATT W BT BT Y Behn 2
e K w=(K )"
Oir L F fE%éLr* BeF iR 66 F RLE feint Gk el R et i
L S # 2NO(g) + Ox(9) ~— 2NOo(g) = s Ky

K 2NOL(g) = NO4(Q) en-T =¥ #ic s Ko, PIAF BT ¥ 3 Ke=KiK;
g & (1996 ASL 3 1)
20 Ko, F 38 3 AR R 2R < 4 22 NOy(g)mol #7 %, 4 # “’rfé BRE AR
X, RFHOEFNERE AR L T e B, F G %ﬁg/r

EEHEHMER + REBHERS
@F - winT Rk R AL TR B Ak R BT A e E R )

QOFt BAMABRHOR)FEMEF i, T PRI & 3 AR hT Rt
4 .?ﬂ,a Pek R A F e, TR Pﬁ#plf}rt‘ K TE 5 G A SR R, R
O e) VRV S S QAL i D fid F) R K ek R 7 4y iE A
77t (5% 53 phehdia T fﬁflﬁ% it F k)

OFE K E i~ Bl &1

- ﬁi%\ﬁ’i\“’ff’Kc#BPﬁ.

’lif'at Qc>Kc, %\77‘ F }@g f‘i?"af"’ M 3 fgfff"‘ ”t\

4ed Qc=Ke, A 7 F e Tk .

EEFEHRAE

F R B Aed G\I#%‘FK:L/;,‘E.Q&E THRE AP T AT RBERESEF R

L BB iﬁ@fﬂ}ﬁ BrRF T 7T F RIREF LG - e
BUOREAFE e I THEOT R PHoF BRI RS )

PR TG E B, R SRR BT RTE R LT S B AR IR R AR 2 %
W -LFREFHFJAPTECEFRREFERLN,FF REF R
P, F T BT G AT, AP RSP R T A .
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FEMHORERNE K EER: (B2EE58I551 2E p.330,331)
® CH5CO,H(aq) + C,HsOH(aq)

CH3CO,CoHs(l) + HO(l) “41# if 252"

® Fe3+(aq) + NCS-(aq) — FeNcS2+(aq) “—flj’ﬂ‘ g ok "(1997ASL)

® ¢ w s d

#-6 £ eh NCS (aq) 2 Fe**(aq)i2 & , % Fe’'(aq) > % 5 FeNCS?*(aq)
03 Rk & S FeNCS™ (aq) s fe B 1 RV § 34 B I R Mg
ik NCS'(ag) 22 Fe®*(ag)im & (2 Pk R L), f1% vt ¢ 3+ 2 f;l i
ik &, 5 Fe®(aq)fo NCS (ag) sk & p % »0 %k % #0# :Fe® (ag)f- NCS'(aq)
4 FeNCS?"(aq)ik &, o ot if & 34 8 3| F foinT 7% #ie(Ko)

=B B, RS LG E

S FIREIE @ F TR i S5 - YR TR T R g e Rt
LIRS o Ll

ARG R AR TE G B g g:(K)::—.zkam 5.

R g W Rk fﬁﬂﬁz—ﬁ'ml @'_rﬁ.? BTN

i 2 fg a0 InK—-%-ﬁ-C FP K iR Y R

g K il 1,

BER : MARMNRE

B FF - L F Mg ARG
A AR R AR e g R RIS TR ﬁ
e B2 R R (GE AR A B EE)

BHNER : O3 722 ki3 [ 673 B9 “5it 58 kR . (2000AL)
@i R4k * - TP % 20T ¥ #(2000AL)

6.2 BT
BYEREES : 1 A 4 AR B,
B FEH)SE T ) | B RS (W) R )

FRGE)A 2 2 (BR)E 45 2,010 &2 St prd (S L),
L} e hend fid TR L £ g ﬁié;*«"f
e.g. HCl (aq) + H:0() ~—— H:0"(aq) + CI (aq)
i §é§ £SO £ ek
LRV Y HTE - S e TR ?Iifv% QAR L S
A A HaO ik & & 3+ e07)558 5 A

"fgf‘;}’—sp) BE AR 4r ~ — fﬁ-]"} W R
)'Z;}—ﬂ’?‘
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IKAVEHER -

BoR T EE T ENF, TS
H20(1) + H,0(l) Hs0" (ag) + OH (aq)
i3 iz £ g % Pr i
IKEYBEFE K = [H:0"(aq)][OH (aq)] , © ¥ =& mol’m®

*a R ks ESNER G M, & 25°C P, U e 2 1.0x10*mol’dm™®
BokRAg 3G AEERDE R0 §F Y Ak SRR R - R # T
AZFIVERARR REE S E g § RS RA AR 4R ehE S i e

4 okenp b ogia I,

e e pES R pH A7 ST F F e R AE Y BRI R Bk
g S Ard F A ERV EAE AL kb,

pH RHEE : pH=-logio[H:0"(aq)]

25T S ket pH=7 s77d % 4 & Ky = [H:0"(aq)][OH (aq)] ,

ok P g S frd § oS kR =1 [H30+(aq)]=m, S pH=7

®LR B B RBRPH &, T % A% 4y A pH R

&}pH&ﬁﬁfpiaﬁﬁﬁj/FiﬁpHummﬁ”ﬁﬁﬂxhaﬁgﬁﬁ
B REEERR? BRPHILE I U OFRE SR RDOPH B k.
FI* 3 b enig g ik £AF & B E 3 BB pH et bl 2 LR R

SHES GSBEEFIIRIR, 5508 : FIA K. Ko(3% pK. 1 pKs)FRLLER 55 B /55 R AY3E .

i e ¥ Ao phd Eam(VDEL, & & g i (VR % (VIDEE. 7 v P en

LA 458 A 5 E SO,(OH),, HCI , NO,OH , CIOz(OH)

T H | s REL R Nz BRT B R ORRTY

CRRE R g b f 4 § T RS § HOX S,

1009T A 1o X 8§ — dphdicd enf IR O-Xd 5 — 5 4 4, § it

A | E >'e<?71~£% , HOX(ag) + H,0()) ~—XO"(aq) + H:0"(aq)

§F Kot |F5XJ TERB (LT AB,J FER), & S+ et kg i
BRI S, TGP B b £, 4 HOX i |2 5 5.
PRI Aok X ¥ Flihd & AP AR S Hir 4 & S i R Tt
B b B BRI R L 5,4 B (F B4 )
-+ HOCIO; > HOCIO, > HOCIO > HOCI

33 e

Email : lwrncchg@yahoo.com ©Lawrence Chung February 13, 2005 15




s ¥ Aot B2 § e, 4omi (V)L (HaPOL), & (1) (HOCI)

RERVDM | g 55 HA G 20 ke - s 33 A+ § HefR 4 3,
7r B3k —
T Hag) + HO() == H,0"(ag) + Aa)
G F T G Bk A b AT A K
MO ONA (@] g e - FRESIRR
[HAGQ)] RoRER
Ko 8 , % 7 HLIRAE R AR FRHEARSE, 7 % 7 B & b i R AR TS,
i ¥ Wb Btk d £ hd § ok, MR 3§ § 1A
3 4k BT - XFFEF IS BT PR B RS S

Y S E Nl Sl

e.g. NHz(aq) + H,0(l) =—— NH,"(aq) + OH'(aq)

Pf’"f’f - lt ﬁ F“'T" F\?’inﬁ * /{kJ\A’\“" v ﬁ)"ﬂ;%‘r"”q ‘5\‘%}4’/‘3/!

e.g. CH;COO(aq) + H,O(l) ~— CH3;COOH(aq) + OH(aq)

TREF e T TR Bl L R IET Y 8 Ky £ oT

B g s o, [CH,COOH (aq)][OH " (aq)]
[CH,COO0" (ag)]

BL735 K, =

REESNESETEHEEHE UIEBHH—RR Ka & Kc MBIF

¥ J& i&-T = CH;COO (aq) + NH, (aq) CH3;COOH(aq) + NHs(aq)
~ T fFeh Ke @7 € _CHsCOO'(ag) %2 NH4'(aq)sKa i ¢ 8
_[CH,;COOH][NH,] _ [CH,COOH]  [NH;][H,0°] _ NH(ag)Kais

c

[CH,COO][NH, "1 [CH,COO™][H,0"] [NH,"] CH,COO™ (ag):rKaiz
F it T fgrenKe @ 2 CH3;COONH, gk R B N 3/ ﬁ’xm/%ft;
AkenpHE (& 6]F Bexp 1995AL Pl 2(¢))

KaxKo (3 © it ik ¥ chiftia 5 0] 5 42 00 501)

§op AT
R T E A

Ka E& Kb BRE{&: K=

Egﬁgﬁ - fjgf T g 4 A 2 @/;& @ﬁ Fc e /_l,';jf p/_/ Et_( # ] ’77/F7 P
BU: B (1) E g R 1 iR (k) et £ ek B(E R B)H
BIE: 1% Lo /e el S sk e % A

CH3;COOH(aq) + H,O(l) =—— H30"(aq) + CH3COO"(aq)
RGEEE R, ¢ b= 2UFRE, S < Eohe RIS 5§ Bire i@

SEEAR. dod U pEAe D BRI M R BRR IR, ST HhE BT - fre BT
B (L rdr) e &) S RERHEDC R, A B B3R apH E7 § 5 ~ ¥,
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.’El PR ang e 4 3 "ok L B E e 4,7 %

S 4o S BRI P K Sk i o B T P e it 4 B 5

SE 3 2 7 i S 5 R B R[5 B[ k] 35 1
¥ %,‘ﬁaﬁfg’. pH BN R R PR R 9y pH B kpE TaE 7R - $ g R

SRR PR RT3 £, T B R 4 R A R

% q-ﬁ‘,x ﬁ(« mifﬁr“i%
BEERHERE AR g rmfﬂ A G R S s B h R B LA st
FEHZ D E - B @ﬁ%é&?uvéxﬁﬁﬂ#ﬁﬁﬁiWﬁ

SRR § R F e F e HIn AR Y B S i e

FR i epEd LG S A L FI A TE S 4 AL

Hin + H,0 == H:0"(aq) + In
f A & 4 4
hrd R YK, _ [H;0" (ag)][In” (aQ)] FoKa feip RAL S Ki(dn 7 A1 F )
[HIn(aqg)]
[In"(ag)] _~ K,
¥ & In"(ag)fr Hin(aq) =ik & v+, 7
N ! [Hin(ag)]  [H,0" (aq)]

PR I R Y i}éﬁ* JE R EY Ky @R, [In]4e[HIn] et 5=1:1
£ R A PRBER SRR N T R R D] - TR TR RS

e LN (@Q1 [In”(aq)] _ [In"(ag] 1

[Hln(aQ)] [HIn(ag)] [Hin(ag)] 10

E L fs A &
— —— _
#4 FF
d - ik n B ek ¢ - AR E_2 8 pH ¥ =, pH=pK £ 1; 7 indyw
HF A YR BpKi . LR F4p o A (e A¥E)ahHE ¥ - A1 F (drdg ) ¢ p
FVRT - Ald (A e S )P AEICS R H R FRE pH EH Y - f

(7 A5 Bl 7Rg) @ % . (FATpKI=9.1,7 A pKi=3.3)
“iow m;‘lﬁ—r A g ¢ BIER | fopH B Rend-2 N AREHE”
L% 4 pH=pKa+lo g[[HI (( q))]] ehie - (2000AL,2marks)

~.% In"(ag)=HIn(aq) , pH=pKa (% :z p 1999AL)
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BEIRIAE : pH TE B 4R i R EIRYERE

wafw?ﬁﬁ“ frchg R 8LpF F i fodrchpH B3 7 2.7 5 (1998ASL)

Fli ¢ fod S fiii ke B (e.9. NHCl) € 35f2, 2 2 1 7 chd 3+
e.g NH,"(aq) + H,0(I) =—— NH; (ag) + H0*(aq) .. & & BLp pH & <7
o= B b i eh? foif AP, pH B it o) e 5] 53508k d NHa(aq)
Z NHCl(ag)#rie = A2 FEWma R 2 iT% ; § & 3 40 » 3R PN Ty
vz A, A2 L 5 NH 4 ke pH R AR
61992 ALPII 3 £} M osksifh @

ERALEREEEEMNETE: 1)F £,2 P& & f- 22540 NaHCOs(aq) %
Na COs(aq) il & i3 k> ¥ ihk Ji, Wal L & R4+ Ak 7 0% 5 i frdk:

/}F EdzzrmiN bl

fit: HCOs(ag) + H.0() =~ Hs0%(aq) + CO5*(aq)
%% : HCOs(aq) + H,O() —— OH(aq) + H,COs(aq)

3.1 COs%(aq) + H.0())

HCOs'(aq) + OH'(aq)

CRRPAE AT Aok FLEaF BV ARG 4 2 2k
PR, RR TR R 0GR L E B 5 F (0 ~pH10, 15 % ~pH8)

Fl ff R Aok ) RARHITE R AL & & B R R T AR 8
BepE, - Bded PG LoRELE BF R, 2 SR S ok 1t T

Na,COs (aq) + HCl(aq) — NaHCOs(aq) + NaCl(aq)

iﬁl; ¥ - JEEF Bz ;(:%;”%”fé pH Ed 10 v*% % 8 i’é,ﬁl}ﬁ“‘ﬁ—_ﬂ’[‘ =3 ] ,%‘%‘;,L"é
e 2 4 & AT Mol #6 3 i ATiE B mol e 5 T - G pES fr“%’%c
A S A 'éé—ﬁg‘ét)»iiﬁ;,,u,b@—r_“jghm};@7&1;» SEF A

i 4y A mj"f[&iﬁ—fr'/ﬁ,( = L_m%ﬁ;‘j HE 5 FAy N 5('*77%/’7&} @
F e # S g e e § R R 7 AL

2NaHCOs(aq) + HCl(aq) — NaCl(aq) + H,O(l) + COx(g)

2) ¥ ¢, fdp T ALF ¥ FEGR R RS AT o L A X5 T
POpH ¢ SRR g IS B AR R e 2L %Y — 53 £ NaOH - NaHCO;

MinnEH : iBEFE --- LL Cu(OH), &fHl(1996AL PII)
Cu(OH),(aq) Cu?* (aq) + 20H (aq) ..Ksp=[Cu*'][OH]?
do % it ? CUP' e OH K & ensk A AL & A, Rk ¢ 4

6.3 SYLIERFE : //r FFpEp G B RFREGEES YRR )

A-Level Physical Chemistry Note (Version 3.0) ,Website---http://hkmothert.tripod.com, Email:lwrncchg@yahoo.com

SILEMES 7 ih L F <t BRT ﬁv—v;;t
oY T TEBLL IR AR A
- BPH gt FE, ARG - RT B
PR AR R AT F R R AL RRF LR & CH,COOH
ERERELY A BRDF AR B

/;:’A;Eﬂféj—'/} EL/fF ﬁiﬁ ‘F;:r‘/{
S Wil sz B % =]

¥ Roehg i ¥ 0 el R A

1) Fe**(aq) > Fe**(aq) + ¢ — ¥ % ¢ |1) Fe’*(aq) » Fe*'(aq) & %—%

2) KMnO,/H*(aq) > Mn**(aq) % —& ¢ |2) 2I'(aq) — l»(aq)
KMnO,/OH (ag) — MnO,(aq) # —>wd &4 A d

3) K,Cr,0/4(aq) — 2Cr**(aq) 3) sn**(ag) - Sn**(aq)
¥ é %4 4 5

4) Cly,(aq) — 2CI'(aq) 4) Hy(g) »2H"(aq)+2e

N ® 4
5) Brp(aq) — 2Br(aq) 5) C(s) — CO2(9)
iz d s CO(g) — CO2(9)

6) 0,(g)+2H,0(l)+4e” — 40H (aq) 6) Fe(s) —» Fe**(aq) # Fe*'(aq)

7) 2H;0,(aq) — 2H,0(1) + O,(9)* 7) H,0,(aq) — 2H"(aq)+0,(9)*

8) Ag”(aq) — Ag(s) 8) Na(s) —» Na'(aq)

* 1 MnOy LY, kg E Tt d
FERERREARER (EBERE)

® B4z T grF i Fe?t(aq) + Cr,0,%(aq) — 2Cr¥*(aq) + Fe®*(aq)
@ ¥ § i fee % Fe?'(aq) + Cr,0.%(aq) — 2Cr**(aq) + Fe**(aq)
+2 +6 +3 +3

® pm T §FF it 6Fe® (aq) + Cr,0,7(aq) — 2Cr’*(aq) + 6Fe**(aq)
(4238 F3 2B Cr,5 it #L=6,m Fe § it L =1,%711 3 #Fe 1k #%k 6)
@ T fﬁ?‘; P 6Fez+(aq) + Cr2072_(aq) - ZCr3+(aq) + 6Fe3+(aq) + 7H20(|)

® HisT s A3 Hep

14H" (o) + 6F€” () + Cry077 (ag) = 2Cr*" (ag) + 6F€>* (ag) + 7H20()

AR Aok F R AKRPIRE T Z 4 5,0 B4 OHRA H w7,

#F¥ 27 H02(aq) — Ha(g) + 02(9)
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B|ILEit:

EARd £H-£ B e my it semf
gl emfE kL T2 § 3 AT 3 adkd,

— By AT fﬂ“;ﬁﬁ: 7 Ay ﬂ%;‘fﬁ

7 WA AR )R

D45+ ®,RTA memf.gfi E RGN CERRE
ws v A4 e @i B g AT AN
VGG & S lk_‘i?,ﬁﬁﬁ:%

copper ARG TR L 54 T #&(2000AL)

\ ) wire

] R R L I A O SO I A g
2 (ks feenta),E i B 'ik;)i = 1M fpk
ok #-latm hd § é[ﬁl iz AR R

‘5

hydrogen at —
1 atm pressure

1.~ temp at
i 298K

mercury. |
contact | f m? af}_;; : 2H (aq)+2e Hz(g)
u/hd hlori 2 h + = AN IR PN S s
platinum l agidr?'fﬂ&"}lc # % ﬁimi T TiTe b A A R A
electrode L5 g i F BT ALTRE G
% & 7 4& E“=0.0000V

*ﬁﬁ d 5 ’f NaC/KC/KNOq NH4N0?/p R 577/.1-/_5 Ua; ?//ﬁ H 7 /'+ w5l
flow of & from raa ﬁfg(f—(,‘*‘ 7L/ﬂ&/r/ﬁ)[;;7/§, =]
Zinc rod @ /chm copper 1 2 % d ‘i = Y A A T
-ve electrode lamp Conper rod ) ‘F B ,{;r m,gp‘_—:— [ e =
sve electiode %;}F;,,,Lra y-BLgs, p;. 2= '&4‘%
salt bridge MR R A5 R, Z2 L TR
2) AT AT GrL S BTEAL L &
Zinc sulphate Copper sulphate 7%;‘ rf‘)é}'ﬁ'_—? LR+ 4 3 O /"‘Z /gf
solution solution

HERG Y 22 B (o 1,(aq), 21 @0)[PY ~ 7k § 1 i i+
(&r:Fe3+(aq),Fe2+(aq)|Pt)—frf,_ - £ B (40:PbSO4(s),[Pb(s) + 8042'(aq)|Pt]

M IUPAC REIESEitE

TR B, DT (VIR ST e g s,

HODHF AT - 2114 Fe®'(aq) - Fe’'(aq)

A 4E(VIDER RS 23 R 2 40D3%3F MnO4(aq) — Mn?*(aq)

BT AR 5Fe2+(aq) + MnO4'(aq) +8H+(aq) — Mn2+(aq) + 5F63+(aq) +4H20(|)
ERRAOTARA 23 R R

Fe’*(aq) | Fe**(aq) i [MnO4 (ag),H*(ag)] , [Mn**(aq) , H:0(1)] | Pt(s)

LA HR O E TR FAF I L RS FLRR Y R LD R

o FWRfEAPA g AR E, 8 f T RAEOf G B

el (DR AR i b, B0 A 53 W, B R B
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R tEs #ETRIFIENARF TR RS EET ROV R G
Pt(s)|H2(g) (latm) | 2H*(aq) (Imoldm™)

LIRS BY L APRERE CEOERR AFRET EROT (2 E LS R)

i g EPE VR ERESE SR, AT T RIS R
7 bl #E e 1.00M BE(VIEE 4273 Rt § it Aotk & ARG BT 2 B
Zn(s) + H™(aq) — Zn’"(aq) + Hx(g) , @ = BN & 45 F 7 I 4p, o702

Zn(s) | Zn**(aq,1.00M) i H*(ag,1.00M) | H.(g,1atm) | Pt(s)
(2000AL 1 &, m+ ¢ # emf 2 0V B &35 BRIt

HEHEFEBESES

-~ EBEETEEFREE FofERL § R, YRR X T $

R T Rt R 1) SR P B (R & =1.0M),2) & 53 =1atm,3):E & =298K

TR e emf. =E e —E 5+ =E ug —E ne

ARV EERRTRI- B RARS R R B R BT S P £
TEARGERRTEA) D I FETRTHET) K RE A LR R A D

B R et 2% memfiE
KRBT HEFFRE P RBRF RO FE*2 FH 4 FFZ O E0 25/

TRR B U (K 4 B F Y R, A ol iy FETEM s mgEd)

) e = 2 e.mf. = E” ?fi'_E 51> 0.4V, Z\Tr};)@j%-;}};,{%ra’dfra?
fRrier, LR ERIA LR BRI RLE DR A A
T B B Ak R e FAF w235 F ¥4 em.f ™ 5 (2000AL)
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SRESEEE LA\ T F BT AT

24&(+) :  PbOy(s) + SO.*(aq) +4H"(aq) + 2 — PbSO4(s) + 2H,0(l)
B 1&(-) : Pb(s) + SO4*(aq) — PbSO4(s) + 2e
i 2 423550 1 PbOy(S) + Pb(s) + 2H,S04(agq) =~ 2PbS0O4(s) + 2H,0(l)

B 1R T # F : Pb(s)|PbSO4(s)|H2S04(aq) [PbO(S) |PbSO4(S)

samEE

""’”’”iffi RAE SRR T N R {OIAEE R Y PSSR
FORIEL DA RS EE DS R it Al T8 AT B Hy(9) e O2(g)

L e i ¢ (25%KOH(aq))F B4 oK,

I H&: Hx(g) + 20H (agq) — 2H,0(l) + 2e
etk 2H,0(I) + Ox(g) + 4e” — 40H(aq)
WFE R 2Hy(g) + 02(g) — 2H,0()

bt R S R AmER B, A A g A R CERR § AL A
Bk, MRS A )

rust

 Fepi o S ERBIEFS RAYE(LE

Fe*a) CATHODE Behd o B ozt LT a,m 0 {d 304
® opramorss | |FRITY {2 H30 i R i (1R B, R
e (s
okt B4R S el B o 3 A4 Fe®" (aq)
ANODE
o e e Fe(s) - Fe*(aq) + 2 E =+0.44V

AR S f IS, Feifinid T CE TR PER- K,

It E 2§ ok P k. Ox(9)+2H,0(1)+4e 40H(aq)

ot P i g ] 1 Fe?* (aq) g+ g;ﬁvgéﬁ«% B R F R b 154 4 F q‘\,f

,g\@gﬁk BRI TH BT BB
er@gaéFl Fe2+(aq)g EER S ETEPT e

B rieng Bk T 0&}1 SRS 32

4Fe**(aq) + 0,(g) + (4+2n)H,0() =~ 2Fe,0; + nH,O(s) + 8H"(aq)

RF P e BT L B, A o kiF B BHRIT L AR,

v E - fak &y L) R,
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2) THRRE(4oF 4L i 4c<§i§§m}7; GiE 5T G U A AR R ER

3) BARH Ay § 4 KA F Ak

K44 giﬁﬁﬁgﬂzﬁuﬂ@fn@;rﬁ:,ﬂ%;‘;éﬂ;ﬁi”) & e B
R EAE VRS EELR LR T B R E BRE YR F AP

P.S 11998 ASL 9d: 4#iat &2k F B4 = it B3\ 5 Fes0y it £ 4

3Fe(s) + 4H,0(l) —» Fe304(aq) + 4H,(9), Fe(OH), &=z # » # 3% it & Fe(OH)s
TR LA 2 L P 31(1996 ASL 9a)
NAZENREREEAEREMEEE p.447-449)

BElEA R HABHTEREBNEE.

positive terminal

sealing material

Laﬁ-aiﬂﬁUWKK%*ﬂé%é@ﬁ

Hie(F 2) § -
‘r::c:mn ] —zinc container T ﬁ* ﬁFfr 7}?9;,% m"% ,L, ;’Hr
|~ ammonium = P T (U
powdered chioride paste | ¥ 1“4&(IV)* **#-3 T =K.
carbon with R . .
manganese N~ cardboard | ¥ ot 1Y IR % e 3,
(IV) oxide (or plastic)

O TP QR BT

negative terminal B T #
fHE(F i+ 7 ):Zn(s)~Zn" (ag)+2e
245 R 1 * ):2NH, " (a0)+2MNO(5) +2e—2NHs(ag)+Mn05(s) +H:0()

BT P ik gk

OF 4 & it iw?

e LSk, gRRTE A2
it IEr F R 5
;’2?@“% l'&, ﬂ_‘/n /}E\‘;’*; ;

(3) TR AF IR EFTES T E
[l R %; ﬁxi‘lé T# R BRI,

4) ¥-25,FRas AgRkr d WETHRERET A4 - fBp R ¥R
HE 4R K ,Kg;,f*_]» T T EHE T, A, NHSE A4S H' 2 NH;

= Zn(s)+2H"(aq)—>Zn**(aq)+H,(Q) “i&5 | R T # 7 7 H e s E R

Qi B F S BT (4) T R

&Fw\ﬂ_‘f*’ g * 1—-?;\]:73‘]':",9 V= }#g%"é’:,ﬁ

_ij;);—‘\]mléaﬂi‘}*’}]\ e e LB R s ke
B P AR FT [ -

T r fs M4 X Zn?T(aqg), L T
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Hii4e 4R 1 1997 ASL 11, b ¢ e * 4R
(@) fI* b ¢ 27l T F T g B (Ke):

Fe¥(aq) + NCS'(aq) = FeNCS™(aq)

LEF%Y F 500m’ § 1.0x10° M Fe** (aq) &3 =3 %2 5.0cm® § 1.0x
10° M NCS™(aq) #+ cig iR fr o HERT e pl @R fodr kB 5 0.24 ¢

() B R REIrE T BRI g o

(i) B 2t F e Ke endk 75t o

(iii)3- & 227 3R 4ets Fe® (aq) a5 ddzdsik A o
(V)12 ™ B AERIAE T A% b F e AR o

6.0 x 107 8.0 x10°

[FeNCS* (ag)|fmol dm™

5 B35 T G o FeNCS™ (ag) e+ ik & -
(V)-8 az@skiz 2™, iEF EKee (7 4)

11. (@) (i) A (blood/deep) red solution is formed
(i) Kc= [FeNCS?*(aq)]/[Fe** (aq)][NCS-(aq)]
(i) [Fe**(ag)]=1/2x1.0x10*M
=5x10"M
(iv) From the graph , [FeNCS?**(aq)]=3x10-5M(to 2.94x10-5M)
(v) [Fe**(aq)]egm=[Fe**(aq)]initial —-[FeNCS]**
=(5x10"-3x10°)M
=4.7x10*M(to 4.706 x10™M)
[Fe**]1=[NCS]

1358 (mol dm™)

(TM)

-8B/ ASL essay 4242 P

1995 ASL :
15. B- M ERHF o F i Pens o
CRPN, e - BRI R ANF B SRR KA S K 6 3

BEpy- (15 »)
15. Chemical knowledge

Experimental investigation of the effect of temperature on reaction
rate ; (Candidates can use any appropriate experiment)
e.g. $,0:”+2H"—>S0, + S+ H;0
--keep know amounts of S,0;> and H* (aq) in two test tube
--stand the test tubes in a thermostat/water bath of known
temperature
--when the solutions have attained the temperature of the bath ,mix
the solutions in a conical flask
--place the flask on a white paper marked with a cross
--record the time (t) for the disappearance of the cross
--repeat the experiment at different temperatures(T)
- -rate of reaction =1/t
--plot 1/t against T for the effect of temperature on rate of reaction
(1/2 mark for each point)
(Max . 3 marks for an inappropriate experiment e. g. rate of reaction
is too fast to be detected in a school laboratory.)
--molecules react upon collision
--only those colliding molecules with sufficient energy (>Ea) can lead
to product formation
--Maxwell-Boltzmann distribution curve at two different temperatures
--Increase in temperature increases the fraction of molecules with
energy greater than Ea and hence the reaction rate

(OM)

1996 ASL
14. B- % MO F Len § o
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FREe as hf EARY pH BRIt~ dp T B E 2 R D
Bt oo (15 4)
14. Chemical Knowledge

A Variation of pH in titration

--pH titration curves for the following types of titrations

(a) strong acid — strong base

(b) strong acid — weak base

(c) weak acid — strong base

(d)weak acid — weak base

(For description of shapes of titration curves diagram . max . 1 mark)
optional points:

--titration curves for polybasic acids/alkalis

B. Choice of indicators
-pH range of indicators + examples
-hydrolysis of salt (product of titration) causes the pH of the solution at
equivalent point to deviate from 7
-choice of indicator :pH range should fall on the non-ionic forms have
different colours
- method of double indicators
C. Application of titration (any TWO)
-an analytical technique/for quantitative analysis
-an example of the application of acid-base titration e.g. antacid/drain
cleaner
D. Other aspect of acid-base titration
Experimental method(max 2)
Description of titration process
Other physical methods : mentioning the method+ some description or
elaboration

Advantage/Limitation (max 2)
-advantage : easy to be carried out
- limitation of titration : concentration of reagent not too low (not suitable
for the detection of pollutants, at levels of p.p.m )/accuracy of titration
apparatus
(M)
1997 ASL 14. B - K~ S thit 29 - F Va2 A= F (Cadr® ok
FigiE it BRI o (15 4)
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14. Chemical knowledge
A Introduction : Reaction involved in Contact Process
2 302 (9) + Ox(g) <—250s(9)
B. Operating conditions + Underlying
Composition of feed gas
--One of the reactants is present in excess, forcing the egm position to
shift to the right
--To increase the % conversion of SO, to SO; ,excess air (oxygen) is
used
--conc .of air cannot be too high ".* rate of conversion of SO, to SOs ,
will decrease
--% of SO, in feed gas : >~9%

Temperature

--According to Le Chatelier Principle. for exothermic reaction , %
conversion/yield can be increased by lowering the temperature
--Rate of reaction is slow at low temperature

--Operation temper is also affected by the activity temperature range
of the catalyst

--The process is usually is usually operated at 400-600°C

Pressure

--A high pressure can shift the equilibrium position to the right

--To maintain a high pressure is expensive

--At 400-500°C and 1 atm pressure , the % conversion of SO, to SOs
is over 90%.". It is not necessary to use a high pressure.

--The process is usually operated at 1 atm or slightly higher than 1
atm

Catalyst

--A catalyst can shorten the time to attain egm.

--The feed gas should be purified to prevent poisoning of the catalyst

(e.g. removal of compounds of arsenic)

--The surface area of the catalyst should be increased /use finely

divided catalyst

--Use of catalyst promoter

--Catalyst used in the contact process : V.05 (6 ~12%)

(supported on SiO,) with K,O /Ba0O/Al,O; as catalyst promoter . (9M)
1998 ASL
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14, B- B2 £ #h L ANF Tofifor Pt R Fan it o (154)

14. Chemical Knowledge
A. lonic structure
(1 mark for description of ionic structure + example;

2 marks for two properties + explanation /elaboration)
--high m.p. because of the strong attraction between cations and anions
--electrical conductivity : poor in solid state; electrolyte in molten state
--hard and brittle ;the electrostatic attraction between cations is strong ;and
relative motion between ions may cause repulsion between ions of the
same charge
--soluble in water: hydration of cations and anions by water
B Covalent
(2 marks for classification into molecular crystals and covalent crystals +
example ;3 marks for two properties + explanation ; answer should include
properties of both types of solids)
molecular crystals (Io/ naphthalence/ice)
--low melting point /sublimes : weak in the molecular attraction e.qg.
CO,(v.d.w.forces)

ice (H-bond)
--non-conductor of electricity : no mobile ions/electrons.
--soluble in non-polar solvents : similar nature of attraction force covalent
crystals(diamond /graphite/quartz)
--very high melting point: strong attraction between atoms : covalent bond
--insulator ; diamond /quartz (no mobile e —1/ions); conductor : graphite
(conduction by delocalized €7
--insoluble in most common solvent : higher energy is required to rupture
the covalent bond
C Metals
(1 mark for description of structure ;2 marks for two properties +
explanation )
--m.p. of metal depends on metallic bond strength which in turn depends on
the metallic radius, no. of e~ delocalized and the structure of metal
--good conductor of electricity/delocalized e
--ductile and malleable : metallic bond is non-directional
--insoluble (some react with ) water / other solvents.

(Om)

1999 ASL

14. B-hx¥wmidtp 2 A LR - (154)
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14. Chemical Knowledge (9 marks)
A. The Haber process
-the reaction involved in the process(max.1)
N2(9)+3H2(9)=2NHs(g)
- the raw materials (max.1 1/2)
H,: reaction of maphtha/natural gas with steam (primary
reforming)
CH4+H,0=CO+3H,
N,: inject air into the gas mixture obtained from primary reforming
to obtain a mixture of N, and H,.
(Also accept fractional distillation of liquid air.)
- Operating conditions and their underlying physicochemical
principles(max.4)
. pressure: the yiels of ammonia increases with pressure.(Le
Chatelier's principle).
Howecer, the operating cost increases with pressure .
200-250 atm is chosen
. temperature: The reaction is exothermic. E. g. operating at low
temperatures will favour the yield of ammona. But, the reaction proceeds
slowly at low temperatures.
380-450°C is chosen
. catalyst: iron(with KOH as promoter)
Fe catalyst is rsed to shorten the time to reach equilibrium.
(Award 1 mark if only mentioned the correct operating conkitions.)
- Separation of NH; produced: liquefaction(max.1/2)
- Heat exchanger and circulating pump.(max.1)
Heat released in the process is used to heat up the reactants.
Under the operating conditions, yield of NH3 is ~15%,unreacted
N, and H, are recirculated.
Max.3
B. Importance of the Haber process
- Tomeet the demand of more/cheaper fertilizer due to the rapid
growth in world population.
- As a starting material for other chemicals e. g. HNOs, nylon,
urea-methanal etc. 9
- As refrigerant

Max.7
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