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LSS S 05+ Slalaze s Ol 0 B
ST O+ Slakaze 5 Ol 059 C
Slalaze s Ol 0 D
LSS S S e g
A=207.82 gr B=210.09 gr C=827.4 gr

C—A=1000V —1.293V = 998.7V
=827.4 gr — 207.82 gr = 998.7V

V= 619.58 _ 0.62039 Lit
~ 9987 !

A—(Vx1293)=D
—D = 207.82 — (1.293 x 0.62039) = 207.02 gr

g =B—-D =1210.09 —207.02 = 3.07 gr

g RT
M==X—
vV P

760mmHg ‘ latm

670mmHg ‘ P=0.8816atm
R=0.082 lit.atm/mol.K

T=76.7+273.15=349.85 K

3.072 gr  0.082 lit.atm/mol.K X 349.85 K

=M= 5520391t * 0.8816 atm = 161.13 gr/mol
WA M A /A - - - ; [~
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R] Vol
35°C 30°C 21°C
2.34 sec 2.40 sec 2.45 sec i O
2.37 sec 2.41 sec 2.49 sec 355w 3%
2.40 sec 2.43 sec 2.52 sec 35w 5%
2.43 sec 2.47 sec 2.55 sec W 7%
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3L 7% W 5% W 3% ko o Jgloxo

1.013gr/ml 1.01gr/ml 1.007gr/ml 1gr/ml (3

30°C sles y5. il 2 9.5 mpas 1, 20°C (gles 55 OT an ) 5K 5 &5 g s 5l kel Sy (sl 0305 31

s 3l eslizal b o ols cpl ¢ o 1S oo i 539.1 Mpas 1 35°C sles 55 59.3 Mpas iy 1 T 4 S s
oy 53 gl (sla Los 53 Dslize gla Olaj 0313 13 L 5 Led a4 o atpdls 038 i 55 b (53 L5 B b 45 K s
:w1>21°cm,;;,mﬁ%J}M@j@\;\iﬁ\?pw.@\om@a,,

1gr/ml X 773%’21 _ 2.49 sec
1.007gr/ml X 0.95 mpas ~ 2.45 sec

= g1 = 9.7 mpas

Dl os 3 e ) Jader 534S T S 35 L gloen il 4§ 5K 5 liie Slaloes 1 onlizal L

35°C 30°C 21°C
9.28 mpas 9.40 mpas 9.72 mpas W 3%
9.43 mpas 9.51 mpas 9.87 mpas W 5%
9.57 mpas 9.70 mpas 10.0 mpas W 7%
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S Lod 30 CIilE ads W ;oS

10 = 2

9.9

9.8 -

9.7

——21°C
—8—30°C
9.5 ' r —he35°C
9.4 g

9.3 ~

9.6

9.2 !
0 1 2 3 4 5 6 7 8

%wW/wW

33 il 1 0T e o ol il 21531 J w45 58 5 ke 1531 L Sl (sles 55 Sl adeiie ioeie I &S shailen

il e T sl il 53l e a4 IV Lo Jom 5 50 (slgd sSKe s 3l

s Gl L S bl ralS 0T

log nvs 1/T
-2.005 194 : ~ X - 2.4563
RZ=(09981 =~ - R>=0.9703
-2.01 —
— =%, ¥
a0 -2.015
2 == %0
-2.02 e %Y
-2.025 ——Linear (3%)
RN 0,
.03 Linear (5%)
——Linear (7%)
-2.035
1/T
= = = =
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D357 Gt HAG 015 ot G35 311 Sl AG /2.303R i1 556 sla imin

AG”
2.303R

= 124.55K

= AG* = 124.55 x 2.303R = 124.55 K x 2.303 x 8.3145 J.mol . K~*

=AG" = 2384.92 K] /mol = 2.385 K] /mol

C».w)«i(5)_9(?)@‘)JQ)jJK@\e}:S))’JKLw?)%d}bu)g.)TLgUaQj&jj‘a)&n‘\ibj‘)gbd&&_Veo— —

T

a5 5 ®) 5 () Ll

77J}1” ol J.> osle v»
= 14250 0=
M e Joloe oo
, Vo
= =1+4+25——
UJM, Vd}lm
0972 Vs
= 095 > 100cc
0.972
—0'95_1x100 = 0.926 cm3
:>wau> = 25 cc =0. cm

mdjglﬁdiirao-u:))TCM»-bLg‘jc@‘J})Kbdw&@w@iLba.bj&&@ur»aMT@-bv:o-
TS e ek
My, sacaroz = 342 gr/mol

D> 10 ol adls Jglowe 0 V0 3 0dih Jo 0 S

1mol 6.022 x 1023 particles

Nsacaroz = 3 gr X 342 gr X 1ol = 5.28 X 10%1particles

Hh il 053 & e 1 ¢l J S0 5.28%10% o 11,0926 cM o ey

5.28x10% par 0.926cm’

1par ‘ V=1.75x10%cm’
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ST RUWRTPUPS (R SN R ET I
Ngir = Vair/(22400cm3.mol™1) = 4cm3/22400cm3. mol™! = 1.79 x 10~*
Poir = NqirRT/V
P =P — Py

log P = (—~AH°,q,/2.303 R)(1/T) + (ASyqp/2-303 R)

V(cc) T(K) Pair(atm) P20 Log Pu20 yr
q 07,10 “ AV vy -Y YAAx) "
V. Y500 “ VA 4 -1,00 YYAXY T
Vo0 £Y,00 V8 ) Y4 Yyyxy. "
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logpvs 1/T
0
0.0027 0.00272 0.00274 0.00276 0.00278 0.0028 0.00282
-0.2
-0.4
-0.6
Q.
& -0.8 a=pmoY-\alues
- 4 ——Linear (Y-Values)
-1.2
Yy =-9901[9x + 26.39
14 R?=0.954
-1.6
1/T

o

_ AHyg

2303R —99019K

:>AH;ap =9901.1 K x 2.303 x 0.0083145 KJ.mol™*. K~ = 189.60 K] /mol

o

ASyap

2303R 26.399

:,>AS,;ap = 26.399 x 2.303 x 0.0083145 KJ.mol"*.K~1 = 0.505 K] /mol.K

oS o I 1y 5L jlde
Deols ot Sl e b o g Sl edaT s ol b
logp = —9901.9% + 26.399
if p=1latm=log1=0

1
:9901.9; = 26.399

1_26399 0.00267 =T = ! _ 374.55K
T 99019 = =1 7000267 '™

= 0= 374.55—-273.15 = 101.4°C
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374.55 — 373.15

0 — 0
37315 X 100% = 0.37%
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AS,.p = 10.5R = 10.5 x 0.0083145 KJ.mol™*.K~* = 0.087302 K] /mol. K
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10°S = US ey 5,50
D e Ol e 68 sl S 1Sl se 5o
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kiones = Ksot — kwat

_ 1000k pnes
B C
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0.313 mS PbSO4 (sat'd)
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(A) Vg STeslan (Kion) _pogase colud (L) o (& 05 0311 Culos NaCl Jgbxo
98.5 1.97 x10°3Scm™ 2.06 x10°3S 0.02M
130 1.30 x103scm™ 1.36 x10°3S 0.01 M

140.6 7.03 x10%scm™® 7.40 x10™*s 0.005 M
145.6 3.64 x10™scm™ 3.87 x10™s 0.0025 M
140 1.75 x10™*scm™ 1.90 x10™s 0.00125 M
130 8.12 x10°Scm™ 9.16 x10™S 0.000625 M
Y-Values
160
140 —
120 \\
100
80
60
40
20
0
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16
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L=313x10"%*S
k=L 6=313x10"*S x 0.96cm™! =3.00 x 107*S.cm™?
kiones = Ksor — kywar = 3.00 X 107*S.cm™ — 0.06768S.cm™! = 2.94 x 107*S.cm™?

1000k;y,0s 1000 X 2.94
Ao = C - C

Ay = Ag + Ay

Yo C).) @l)dL‘Jﬁ Lsi_}"b).)lrj \_"..';']JAJ.LJU.A Y-v d}.l)h-

Catlon Ani S-cm’/mole  lonic charge Anlon AL, S cm?/mole
H.’ 349.8 -1 OH-~ 198.6
Li* 38.6 F= 5S
Na* 50.1 Cl- 76.4
K* 73.5 Br- 78.1
Rb* 7.8 - 76.8
NH,- 73.4 NO,- 71.4
Ag 61.9 (6910 Fig 67
Mg** i 10,- 55
Cal* 19 Formate 35

d ‘Acetate 41
Srt 119 -

" HCO, 45
Ba 127

“ Benzoat: 32
Fe 108 SCN- 66
Co'* 106 L
Cu?* 107 -2 CO,*- 139
Znt* 106 SO.'" 160)
Hg" 106 C,0,*" 148
Pb* 139 . CrOp~ 170

= Ay = 139 + 160 = 299

_ 1000k;ones 1000 X 2.94 x 10~*

Ao 299

=9.83 x 107*N

=C

~9.83x 107*

N
M == =[Pb**] = [S0}7] = ————— = 492X 107*M

Ksp = [PD?*][SOZ7] = (4.92 X 107*M)? = 2.42 x 1077
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6.1 mi 9.95 gr 90.84 gr 80.89 gr 300.15
6.2 ml 10.01 gr 63.41 gr 53.40 gr 310.15
7.1ml 9.95 gr 74.51 gr 64.56 gr 320.15
9.6 mi 10 gr 88.79 gr 78.79 gr 330.15

Dol o ey (65,1 o Al 4 Oy 1 Sl 5 3153 e lie Sl eslil b 1 Lgd shoee a 5Y o

MV, = M,V,

for T, = 300.15K=6.1 x 0.1 = 10 X My,= M, = 0.061M

forT, =310.15K=6.2 X 0.1 =10 X M,=> M, = 0.062M
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for Ty = 320.15K=7.1 x 0.1 = 10 x M,= M, = 0.071M

forT, =330.15K=9.6 X 0.1 =10 X M,= M, = 0.096 M
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mol
m =
Kg .
Woe W = Wi
W,., =nM,=MV.M,

M,, ypz = 122 gr /mol

... 122gr
Wi =9.959r — (0.061M X 107°Lit X 1m0l) = 9.876 gr
.. 122gr
W, .. =10.01gr — (0.062M x 10™“Lit X lmol) =9.934 gr
... 122gr
W, =9.959r — (0.071M X 107°Lit X Tmol ) =9.863 gr
.. 122gr
W, = 10.00gr — (0.096M X 10°Lit X mol) = 9.88 gr

_ 0.061M x 10~2Lit

= = 0.0618 mol/K
™ = 79876 x 103Kg mol/Kg
_ 0.062M x 1072Lit _ 0.0624 mol /K
M2 = G o3ax 103Ky 0624 mol/Kg
_007IM X107t _
M3 = G863 x 103Ky O 072mol/Kg
0.096M x 10~2Lit
my = = 0.097 mol/Kg

9.88 x 10-3Kg

ﬁ)}"—@s;.n:s\;d}lmﬂloogr):‘)QTJﬁ)‘@@‘&)ﬁQ%Q))}T@)m&‘j,

mol
S =
LTS

x 100
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_ 0.061M x 1072Lit
T 9.9591”%lm

X 100 = 0.0061 mol in 100gr sol

_ 0.062M x 1072Lit
T 1001gr,

X 100 = 0.0062 mol in 100gr sol

0.071M x 10~2Lit
3 i

100 = 0.0071 in 1
9.95‘9“# X 100 = 0.0071 mol in 100gr sol

_0.096M x 1072Lit
* 10grdjlx

X 100 = 0.0096 mol in 100gr sol
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-2.05

2.1 \\
-2.15 =—Y-Values

——Linear (Y-Values)

log s

-2.2
y=-1161.8x + 1.498
-2.25 R*=10.9838
-2.3

1T

:(":55"“?"“l"—‘|)¢E~4‘ﬂﬁéb;)\-&ad}§@m%i’jla:&u\l{

AH

—m - —11618 K

= AH = 1161.8 K x 2.303 X 0.0083145Kj.mol™ 1. K~1 = 22.25 Kj/mol
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2 4 49 8.1 10.3 13.8 19.2 24.5 (S) vk}
328.15 | 323.15 | 318.15 | 313.15 | 308.15 | 302.15 | 296.15 278.15 (K) Lo
0.30 0.25 0.20 0.12 0.097 0.072 0.052 0.041 Logl/t
0.00305 | 0.0031 | 0.00315 | 0.0032 | 0.00325 | 0.0033 | 0.0034 | 0.0036 | Logl/T
Y-Values
0.35
0.3
0.25
y=-961.14x + 3.2293
< 0.2 R%=0.9941
=
'&% 0.15 ammmY-\alues
—— Linear (Y-Values)
0.1
0.05
O T T T T T T 1
0.003 0.00305 0.0031 0.00315 0.0032 0.00325 0.0033 0.00335
Axis Title
158 cpmi y esey T oleiie 55 B s (gluleb (65,51 Ol e o alslae 1 eslizal b
log A = 3.2293 = log A’ = 3.2293 x 2.303 = 7.44
5303 > = logA = 3. . =7.
=A"'=10"% =274 x 107
E
-3 3(;13R = —961.14K = E, = 961.14K X 2.303 x 0.0083145Kj.mol~*.K~' = 18.40 Kj/mol
VVVV a v A= 11
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R 136582 — 1 y 46
EtOH ™ 1 36582 + 2 ” 0.88

R
= 11.70= — = 0.25
M

. 1.46252 — 1 y 158
CCl4 ™ 146252 +2 " 1.58

R
= 27522 = 0.17
M

n vs %CCl,

1.48
y =0.001x +1.3658

1.46 RZ=0.8 y’
1.44 /

e 1.42 7
/ =Y-Values
1.4 // —— Linear (Y-Values)
1.38 //
1.36
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%CCl,
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y=0.001x + 1.3658 = 1.3932=0.001x + 1.3658
= 1.3932-1.3658=0.001 x = x=0.0274/0.001=27.4
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pH = —loga—logC
— g = 10~ (PH+logO)
T=298.15K -
C LogC pH pH+log C o
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