11

TiC
11.1 r (Ti*)=74.5pm, r (C*) = 141.5 pm TiC
TiC Tio2
TiC
1
11.2 TiC
TiO, + 3C - TiC + 2CO
A (H(TiO,) = -944.7 kJ mol™*
A H(CO) = -110.5 kJ mol™*
A H(TiC +3/20, - TiO, + CO) = -870.7 kJ mol™*
1919
TiC NaCl
11.3
Ko — Kg A M =89 kJ mol™
Clyy — 2Cl A gisH = 244 kJ mol™

Cly+e - Clgy A gH=-355kImol™

Kg - Kgte A H =425 kJ mol™

KCl Ke * 1/2Clyy — KClg A (H= -438 kJ mol™
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0.155

0.155 0.225

0.225 0.414

0.414 0.732

IO~ wWN

0.732

Tic r (Ti*)/Ir (C*) = 0.527 6 NaCl
11.2

(@ Ti0,+CO - TiC+150, A H=870.7kImol™

(b) C+050, - CO A H=-110.5 kI mol™*
(@ +3(b)
TiO,+3C - TiC+2CO A H=(870.7+3x (-110.5)) kmol™ = 539.2 kimol™*
11.3
Hess
ET—IIT-'L-‘F -
H["'(_E] + Clhygy —— KClig
] ] i
A% |wemnn
& cH HER
1. ]
Hlfg_".l El{E] I anE—
k [ & H
AT i
R T
uwh . 1

Kis) 0.9 Clyg

UL
AH = AgeH+ A gH+05A geH+ A gaH + UL
U = -(89+425+122-355+438 kJmol™) = -719kImol™
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(D Ag(s)/AgCl

(2) P)/AY(
Ao
b)Ags

12.1  AgCl

Ags Agio

12.2 Ag5 AglO

12.3

124

a)Adio Ags
b) Agio Ags
c)

E°(Ag/Ag") = 0.800 V
E%(Cu/ Cu*) = 0.345V
T=298.15K

//0.01mol/l  Ag"
), 0.0Imol/l  Ag’
U,=0430V
Uz = 1.030V

pH =13
pH=5
pH=7 Cu*

IAG(9) U;=0.170 V

/1 AgCl

(0.001 mol/l) Ag*

IAY(s)

(1x 10 mol/l)



12.1

E = E + RTFIn(c(Aghmol L)
U]_ = Ez'El
L RTelAg
F o clAg”

Uy = 0.170V c(Ag") = 0.01 mol L™ ci(AgH) =xmol L
8314-298.15, , c,(Ag")
96485 c.(Ag’)
c1=1.337 10° mol L™
c(Ag") =c(Cl™) =1.337 10° mol *
Ke = (1.337 10° mol L™)? 1.788 10 mol?L?

0.170V =

12.2

()

E(AgCl) = 0.8V+RTF'n(1.337 10°)
= 0.512V

U = E(AgCI)-E(AgnAg")
E(Ag/Ag") = E°(Ag/Ag’) + RTFn(0.01)

Adio

E(Agi/Ag’) =0.512V —0.430V = 0.082 V

E%Agi/Agh) =0.082V -RTFYIn(0.01)  E%AG,y/ Ag") =0.200V
Ags

E(Ags/Ag+) =0.512V —1.030V = -0.518 V

E°(Ags/Ag+) =-0.518V —RTF'In(0.01)  E°(Ags/ Ag’) = - 0.400 V



12.3

0
12.4

a)

pH13

E(Ho/2H") = RTF* In(107) + E°(H,/2H") = -0.769V

12.2

E(Ag/AQ") = E(H./2H")

E%Agy/ Agh) + RTFn(c(Agmol™L) = -0.769V

Adio c(Agh =4.17 10 mol L™
Ags c(Ag") =5.78 10" mol L™
b)
pH5
E(Ho/2H") = RTF*In(10°®) + EX(H./2H") = -0.296V
Adio
Ags

Ags

Ag"



Adio c(Ag") = 4.16 10° mol L™
c(Ag") = 57.29 mol L™ Ags

1. E(Cu/Cu?") =0.345V +0.5 RTF'n(0.001) = 0.256V
2. E(Ag/Ag") =0.800V + RTF'In (10" = 0.208V

3. E(Agi/Agh) = 0.200V + RTFn (10™) = -0.392v
4. E(Ags/Ag) = -0.400V + RTFYn (10%%) = -0.992V

5. E(H,/2H") = RTFIn (10-7) = - 0.414V

2 Ags 1
Ags

() Ags Adio (
H> )

)

Ags

H>



13:

A c d
A = log(P,/P) = € cd €
E = hc/A h: A c:
c=4 10°mol L* € =15 10° mol™'L cm™*
514.5 nm Py =10 nW
13.1 1 uym
13.2
13.3
13.4 2
ATP 680 nm
ATP 59 kJ

13.5



13.1
A=¢ cd=15 10°molLem? 4 10°molL? 10*em=6 10°

A =log(Py/ P) P/ Py = 0.999862
(Po-P)/Po=1-P/Py=1.38 10" 0.0138 %
132

10nW  0.0138%
Pas=1.38 10*nW =1.38 102 Js?

E=hc/A =6.626 10* Js 3.00 10° ms™/ (514.5 10° m) =3.86 10™°J
Nas = 1.38 1012 Js'/3.86 102 J=3.58 10°s*

13.3
1 cm? V=1lcm* lpym=10"L

N=cVNA=4 10%molL™? 107 L 6.022 10 mol™* =2.409 10"

S = 1cm?/2.409 10% =4.15 10" cn? 415 nm?

13.4
o
0.0138%
o =1.38 10" 415nm*=0.057 nm*=5.7 *

135
680 nm
E=hc/A =6.626 10* Js 3.00 10° ms™* /(680 10°m) =292 10™°J
59 kJ/mol (ATP)
Eare =59 10° Jmol™/6.022 10* mol™ =9.80 10% Jmol(ATP)

n =980 10%J/292 10°J3=0.34 34%
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1990
1,1°- -3,3,3%,3"- - (dilCy) (
)
dilC,;,
Clo,
14.1 dilC,,
1
2
3 4
4 c-N
5
1y m? 10 DilC,,

10p L 4mm

14.2 1y m? 10 Vi (

543.5nm He-Ne



(  100nm) 3x 10%

14.3

14.4 dilc,, 2.3x 10
Dilc,, 2 ( 100mm

14.5 1 ailc 10

14.6

1.1

2. 543.5nm
3. 100nm
4. 200nm
5. Ium

dilCy,

20%
55%



141

14.2
4mm
Smrr  r=210°m S=1.26 10°m?

10/(10°m)? 1.26 10°m? =126 10°
10u L
126 10°/(10 10°L)=1.26 10® L™

c=126 108L?'/(6.022 10®molh=21 10" molL*

14.3
E=hc/A 1
E=hc/A =6.626 10*Js 300 10®°ms?/(5435 10°m)
=366 10™°J
1 3 10°
P=365 10°J 3 10°s'=11 10%Js'=11nw

14.4
1y m? 10 1
Sro = (10°m)?/ 10 =108 m?

n(0 10°m)’=7.85 10°m?
3 10" 1
3 109s* 10®m?/(7.85 10®m?) =382 10"
2.3 10°



o =108%m?* 23 10°s'/(382 10"sY=6 10%m’

(

o =(7.85 10°m?/3.0 10"°s%) 23 10°s'=6 10¥m?

)

14.5
2.3 10° dilCyy 1
Nfw=0.7 23 10°s'=161 10°

Nge= 161 10°s? 02 055=17710

10
17710s® 10 103s=177

14.6

3. 100nm
(14.3 )
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Intensity [a.u.]

1280 cm!
16
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Wave number v [cm™]
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Intensity [a.u]
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XY,

= M v 2o \E
3my +4m, y7,
15.1 CF; SiF,

-1 -1
CF, Sk, - 1222 kJmol -1615 kJmol

15.2 15.1

-1 -1
717 kdmol 439 kdmol

15.3



v(CF,)=1280 cm™ v(SF,)=1010 cm™

v(CF,)=38.4-10%s" v(SF,)=30.3-10%s™.
V]

__3m’m,
3my +4m,

u(CF,)=6.11g-mol "N, " =1.01-102g u(SF,)=9.99g-mol N, " =1.66-10%g

k(CF,)=47°(38.4-10%s™J -1.01-10 2 g = 588Nm*

k(SF,)=47°(30.3-10%s )’ -1.66-10 2 g = 602Nm™.

2

15.2

153

C Si CF, Sk
-1939 kIJmol  —2054 kJmol C-F



Si-F

Si-F



