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= 0.1mol L

=0.1M
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S8 [AEE 5aR 18769 s =91 Afe (Jf e [R3fe
(MY (ORI 43R 97 0 M Jfow THeN SearFS
AT F© FEF | SURIT — TREF AT AF AT
B2 Shed SodkFe AfFerET sFe 9 7T |

9| BT % I fF ? 37T 9% S@N F47 |

T3F: NATTe HF IAFfegFe] I FIF FIFE ©F6 T
BT T (i) J@SE BT | 3P ©F6 T% I (@1 |

| = STTSTS T ANHTeH NA/EHGIF ST PS AT

R O ¥ — (15 O [T J1al T FIII0T
©% T%S J1M 7979 2T |

v | ©F REICT 20% F3'5 4] G Ab10 FF 9T I O
fayefx F7 |

O3: I A AT = 20/180
=0.111 T
AT T 22057 = 80/18
= 4.444 X7
SFFST X' S = 0.111/ 0.111+ 4.444
= 0.111/4.555

=0.24



> | B RE10T 98% H2 So4 T S¥I1F uF a5 T 1.835¢
mL-" af%CF GG1T TR fFefx F17 |

5692 H2 SO4 I 9T ©F = 98

Sy GdGTe 98g H2 SO4 9§ 2g H2 O 9= |

9dGF Ao = 100g/1.835gmL-"
= 54.495mL

=54.5mL

». 54.5 m| 1T Gde ¥FT Hz2 SO4 st
= 989

H2 Sos F T AT = 98/98
=199

+. 54.5 m| ST 590 Hz2 SO4 F ST
=1 99 |

+ 1000 ml ST 59® H2S04 F A

= 1000x1/54.5

=18.35 M



Sol 750 mm Hg 5FTe 1T SeeiF 99.63° C | 1 kg =t
100° C T¥©le Softd(d fF AT g8 udloe F13
afsT ? (K B = 0.52k kg mol=") |

G393 ATe = (100-99.63 )° C =0.37° C
§> 9 ¥ ©F = 342 g mol™
I S (T
Mg = KB x 1000 x WB/WA x ATB
= WB = MB x WA xATs/Ke x 1000
= 342x1000x0.37/0.52 x 1000
= 126.54/0.52

= 243.35¢g

581500 mL B3 0.2 g A3 RIA udlew Hf¥ 96141
O FITF | 27° C THOT® GG IV 517 49.884 Pa

(T ATORAAT T ©F SToa] FAT |

T3S AN AT (T,
m = CRT — (i)
afeI1 C = niv

= W/MV



= 0.2/Mx0.5
ERIEICH
n =49.884 Pa
v=05L
T=300K
R=8.314J K" mol™*
~ m=CRT
= 49.884 = 0.2/Mx0.5x8.314x300
= M = 0.2x1073x8.314x300/ 49.384x0.5x10~3
= 2x104 g mol~" |

b1 298 K S®®Te 100 g e 6.84 g §&'a ( SeIfEF ©F
= 342 u ) 5dl® F 951 4T TFS FI1 2 |

(i) GG SRS STefel] F47 | AT Ks = 0.52k kg mol™" )
(if) TRETS 23N STerefy 4T  STEA1S Kf = 1.86 k kg mol™")

(iii) 298 k THETE GG IHFRT 5157 sTefy] 7 ( 298 k
SPOMe TATTFIg=1gml~") |



ky x 1000 x w,

o\ AT, =
e Mow
~ 0.52x1000x 6:84
. 342x100
=0.104° .
T,-T=0.104

=T =T"+0104
| =(373+0.104) k
=373.104 k

, o k1000w,
(i) 47, =1 —-L=—

szw1

1.86x 1000x 6.84
T 342x100
T°-T =0373
= T, = (Tl0 - 0.373)
= (273 -0.373)°k
=272.627k

={.373°

(i) =nf¥ Swete (7,

m=CRT=w2xR xT/M2xV



f @

W2=6.84¢g
T=298 k
V=100 ml

=0.1L

Mz = 342 g mol™’

R =0.082 L atm K=" mol~’

T = 6.84x0.082x298/342 x 0.1
= 4.887 atm
= 4.887 x1.01325x10° Pa

= 4951x10° Pa

v | 2.5 kg 0.25 ST ST U5 S30 PR TFOAT
2SS ( NH2 CoNH2 ©F 5] $9 |

3



fozy @I

G = 0.25 FeeT

fFer s RRETCT I eF s ©F = 2.5 kg

= ©F = 0.25x2.5x60

= 37.5¢
v81 750 mm BIFT® TAT Swa:F 99.36° ¢ Twdl:d 100°C
(=1 3fa BRI 500 g =T FH S =8 Gdlge HE
rfsrg ?

TaS: TS Sudl? = 99.63° ¢

S IBE ()



ky, x w, x1000
wx M,

ATb -

AT, xw,x M,
k;, x1000

. :Wz'—-

_ 037x500%342
. 0.52%1000

w,=12167g

\Q | 450 ml =Fde 185000 N'<NF B IR abT IgEa
@5 1.0 g G9© A 37.c SHBTS GAGR INFAT 517

MET AFIF 9 ST FT |

&ax: M= CRT =n/vRT
foZr == , n = 1/185000
v =450 ml
=0.45L
T =273+ 37
=310k
R =8.314 x 10® Pa L mol~* K-

m = 1.0x8.314x10°x310/185000x0.450



= 30.96 Pa

S| (FHE B FF 5T FI%HF ( CHCI3) T197 1 a9f¥e
3] ©9 R617@ #F %5 ©F 15 PPm (&

(i) FT%HF SboT ©F RE1T6 TeRTe IFT F4T7 |

(ii) "N FIHHT TG T Fa7 |

ToF: FIHAT ©F 15 PPm 4 /R (F 106 g 53w 15 g
CHCIP 9t |

(i) ©9 267 FIHHF NGOl = FIHHT BI/LGTF I ©F X
100

= 15/106x100
=15/10% %
=15x1032%

1000 sIe QIS sTfFsre

106 sI® CHCI3 F i s = 15 g
» 1000 SIT® CHCl3 J sifS77er = 15 x 1000/106
= 15 x 10~%g

CHCI3; ¥ 9afds ®F = 119.5



=0.1255x10°* m

=1.255x107% m

59| (RASF 5@ 77 35 3T 757 IR o727 |

T3F: (TN 37 o %9 THSTS ST i A6TS (ST
e ABTE G (STRG1F BT STefe® o118 , ma p

=>m=kHP

TE m = uEFe Jfe IFF ATTe Gg® (T ©F |

P = (%S 17 |

KH = RIS &< |

(AT a9 961 92 —

(i) (FTIET ST S 5T - 5 TFf0F (Faw |

(ii) oIS (A SHeTe AFEFT AT 5177 RS o1

R F BIS(E F | 929N TRIF Feow I F] (FAIFTIIS
(O%® IAFGES o] FH | (G9e AFES SOl F 3

TR G 2T N SH(S (681 FFF (A=1972F |




SB 1 ABT SRR JFF 2% (W/V ) SdlT 43R UkSS Te1fEs
SoiFe 1.004 bar 51 (WYFF | GG AITF ©F

fFaTe 2

T3S: TolTF SR (8% TAT T 51

=1.013 bar

GIGIF AT ST = 1.004 bar

uks ©F = 100g
- QP ©F = 100-2
= 98¢
S S (T,

Plo"'Pl _ Wy xM,
B’ M, xW,

1013-1004  2x18
1013  M,x98

—

1y, 2x18x1013
= M2=75009x98

=24135g mol”’



S| 114 g AFGAS A6T A1 UFS ( TN ©F = 40 g
mol~") I ST wto® FRE 599 I 617 80% 215 2T
?

T9F: FEIA 919 GAo® F91F HTe IO 517 80% I
ER

R'-R 100-80 20 1
p° 100 100 5

HR'T
Tl 599 ©F = mzg
IAPGEAT AT ©F = 114
SN SeeT (T
R°— R
1_—10 =x2
_1_ %40
57114
114 = 40
1 7”2,




~ 114 g AFGA© BT Fq@13 599 10 g Gtoe FE IPAT
517 80% 3137 R'T |

Yo | O 93] FrERT (Fao F 9597 A4 TF NFHT
T T OEY F7 |

(i) n- (XS AF n - TFG |

(ii) NaClO4 &g H20

533 (i) n - T Aq N - IFHA TIOIT AFAT | o
a2 ST @ AfTF ASHl I T — A3 [Tl I |

(if) NaClO4 2 59e Na* 9§ ClO4 I3 fRe1 A& | H20
5T 1T 91 | sIfe@ NaClOs 31§ H20 F 5T
ST A FeT T —AIA - [FEIF SAFHef T |

81 6.5 g A% e ( Co Hs 04 ) 450g AfRB'AREREF ( CH3

CN ) 5dlg® T Gqe AR ©F ToR™ fFI" 27 ?

Tas: awfif¥9s ©F = 6.5¢

AfRB'TARERS ©F = 4509

~ESE YOS =450 + 6.5
= 456.5¢

2 ARffI9T ©F oY

= 6.5/456.5x100



=1.424%

R 27° C TFEe 2.5 L *Mdte fF sffSarers CaClz (i =
2.47) udtee FSE IS 5197 0.75 atm ¥F ?

CEHIERIE [
i =2.47

NN ST (T
n=iCRT
::>zr=i-gRT

TXV
i RT

=>n =

0.75x2.5

_ —0.03 mol
2.47 % 0.082x 300 o

- Gdige CaClz 7 sff<3e = 0.03x111
=3.33¢

0 | GFF FEG N T 0T MY (FEFAT ? THO
TGS N A6 A TS F TeF (T |

58 WAMIG @ AF61F 49e Gow (2 AMF 99 74,
A2 N AT &= IS [FT I ueFe Gdfow & ¥F] 4k
T |




SO AFTOT Hee A0 STFoa a3 | fFIE
T ©F 3990 [Fox FF | [F&F o7 SPoF 370
fAETNT 927 | WA THOT 3970 [FOITNT [FIAE
o SHO|T 390 ASIIIT |

381 ( sﬁmwﬁ (% GINTOIF (Fa® (AT FaG!
T%Pﬂ | QAT $9F ( KH) B8~ I F47 |

oS (RA(SS Sase— “ 59 Txore Hvg NFeas (FIE
(T GAIg® FIT (ST =TI (m ) (ST=EGIE 619 (P )
ST NfeF

af1s, ma P

= m=KHP — (i)

210 KH T(T RT3 55 |

AT $F9F (KH ) T O3 39—

SRIFI (i) T &= 920G =% (@ ab1 9w 519 @ K T
A TTeF T B 967 (51%F Gadi¥o1T N F5 7T |

(%) A THBTE He (SROl@ H2 (2T Tele Gaaie] (3% |
(FIAGT (T2 KH T 31 (3% a1 fF7 2

TaF: A% Mg 515 KH 3 W9 ST Tres 23 S aGT
(52T GFNTeIT I 9 TF | (TR I (sSg KH I N9
GIERGH

| 549 $38 ( Ce Hi2 Os ) 250g e Go® & AP
GG AR ST a7 | (Kf=1.86 Kmol-"kg ) |



Ga: I Sela] (T

ﬂ_}=7}°—i’i
7 KXWy x1000
T MyxW,
_ 186x54x1000
~ 180x250
=223"
AT, =T"-T,
=T, =1,"- 4T,
= (273-2.23)K
=270.77 K

Y | AT JRFT ( FT ©F 62g mol-" ) BT TEIF6IF T -
RS AfeRAFTF ( Antifrize ) | 100g TN (@ 12.4g 93
sTarf SR 59 AR SIerd] F17 | MgF e SToT a3aS
(JfGortaw 92 T FNF & M ? (077 3w, ST Kf
= 1.86K Kg mol~" "a1F KB = 0.612 k kg mol-")

T332 YT TRFTT T T = 12.4/62

= (0.2 mol
- Nfafe = (0.2/100x1000

=2m



RRFF IFa9T = Kf x m
=1.86x2
=3.72K

- B1Y UdF fRaR® = 273.15 - 3.72

= 269.43K

- Y 597 SOTRIT OFIA
ATB=KB X m
= 0.52x2

=1.04 k

- BT 59F SoaRF = 373.15 + 1.04

=374.19

g ST 591 SoRF , NAFTF (FOF FENFel
SFOTe(P (A% | o T F1e N 9397 (IfHortae a3
wd 9T N+ |

291 100 mg o MNAT @ TR 10 ml &9 SF© F41
T | I 25° C THOT® 93 595 IS 517 13.3 mm Hg =¥
oI TAT 85 FTI?2 (R=0.082L atm K" mlI-",
760mm Hg =1 atm)




TaF: AN FET (T,

n=CRT

n
= =—RT
v

I
M
” RT

WxRxT
XV

— 1

=>M =

frat =i,
W=100mg=0.1g

133
e = 0.0175at
T 760atm 0.0175atm

V=10ml=.01L
R =0.082 L atm K- mol!
T=298 K :

M= 0.1x0.082x 298 — 13963.43g mol™

0.0175%0.01

% | 2509 TRF F51@ 2229 AT 25T ( C2 He O2 )
fr=fer F1 79 | 9@ AfSRIAFTS 5a7 FANRC T F17 1 (

ud] Hag 1.07g ml™) |

Taq: 2T ARSI F'eF ©9 = 62g mol™*
-~ 0o Yol JRFAF AT = 222/62

= 3.58 mol

Y YH ©F =222 + 250



=472¢g

472 Qg9 AFed =472/1.07
=441.12 ml|

o YPT RIA(eT JIRPeTS F'eT AT
TR = e x 1000

44] Ao

= 3.58x1000/441.12

=8.12M

> | I TR J1G7HF A NS A AMHF [I3fo
A | 9% fagife {3 og (57 ? Sfehne aBns Sarse
fazm|

TaF: OGS S AT TETNIT IENT GITeF A
ugS JAT 51 N 1 (J% 27 | M 9 27 (0@ 2 1506
STa< =9 A [FR3fe 9g I (TR 2T (o Y9 FR3fe
(M3 I (12T |

9% fARIies F1R AT “NIT A FT 7o | 49
[ARiod (Fae UF g TEFS IS A ABACTFH
XA I UIF - UGS A TS TITF AT ST A AT
AT FeTe(P GFT | AP [ARfes (Fae uiF g THFS

ABAIF AFFA TT0(F T - U AF U - TTF3
ST AT I 9T |

SURIT HATP (ARG - RN D Tt AT [{R5he
Afe5o S FIHH |



wo | INTFH IAF IHF I 51T W3] o4 | 5o 919 I
©F [9f7F (Fa© A WRAETS 43 QeTaTes SIHAT 617
TR FF [T {5 ?

TaF: NP2~ SE (W NFITF T G6T (FEST (JFETST
STEOTF G JNF FfF A T GFIT 77 GFFF A 5N
G STh FE ARSI @1 IS shper aTF 2%
(ONSFNET 92 AfHIT BfT ATF | 2INE IPFT (AN |

TSIt 51e- INFFT T FFIA YR T @y ANFI9F
NEF T HFF 7 NG GIA(T RIFT TFFS T I5
Ff¥39 FIFE 7 AMSTE T T@ST F971 2, ©1F IHNFI &1
QN |

uge UlFS WA ©F {3 (Fae A A0 4T o
IR 51T TIRNT FIF SR T —

(F) TFHNET THOTO ( THFT SHOTO ) THNFAT 61T [T
$S] 27 A{ UF N A5 A{q0@ NI 79219 F127 |

() S 22T H3 ST T GI7F AT AT
usS S (AR 27 | Tl 9% 96 (ST 528 37 A O
(RIS TETEA] 3 2T |

vy | AT AR fAGRT %95 0.561 m ude TS Rk 2.93°
C agaie 27 | I8 e ot 3% 19 e 31 2

ICrE LR o) (3



AT, =293°C

m=0.561 m
K, = 1.86k kg mol"

ATf
K}xm.

=

293
" 1.86x0.561

=2.80

©x | 95T ST AT GIAT ST IAF (ST BT NSF (5o
STateT {7 |

TGS2 95T ST AMYT GIAT ST I (ST BT ASF

0 AT RIS STIEe FAfRT |
RANT Jae , — “ 9 THoTe Mg IS (FIE] O

Yo T (TRT AT (M ) (TRGI G (p ) F
SIS

3I9ﬁ%,mocp
= m = kp ( k T AT TFF )

C. 12 LE

v 298K S®©eTe 2.5 atm 5@ a%T 69w ©&@IET 500 ml
5] Tdte ¥FT CO2 T ©F 47 $17 | W1 aw NA1F Felg
1g ml~", g =T 298K TFST CO2, T (FAIIF a7 $IF
1.67 x108 Pa




CREHERISICE
KH=1.67 x 108 Pa
P =2.5atm

=2.5x 101325 Pa

= 2.533 10° Pa
afear,
P=KH X2
= X2 = P/KH

= 2.533x10°/1.67x108
=1.517x10"3
TR T AT = 500/18
= 27.78 mol
X2 = n2/ni+nz
= 1.517x10°% = n2/27.78+n:2
= n2 =0.0419+0.0015n2

= 0.9985n2 = 0.0419



= n2=0.042
~ CO2F©9=0.042x44
= 1.85¢g

X1 350K T@eTe yo! faas S swixf A o B 3 Iy
BT 0T 450 91§ 700mm Hg | 3% I3 515 600mm Hg
(T ST 9T 1R R 350K T¥ETe WS o7l F47 |
MY FTE© RIS forefT F47 |

CTeE HACE o) ()
8% A T IAT 517 ( PA? ) = 450mm
ffm% B I I 5157 (PB® ) = 700mm
IS AT ETT (P ) = 600mm
NI
qd7e A § ' OFJ1_™, = XA

9o B I IT9IRM,XB = (1-XA)

J1SBF S[a T (T,
P = PA% XA + PB% XB
= P=Pa%Xa+PB% (1-Xa)

= 600 = 450Xz + 700 ( 1-XA)



= 600 = 450XaA+ 700 - 700XA

= 250Xa =100

= XA = 100/250

=04

XB = 1-XA

=1-04

=0.6

AT TS Y -
PA = Xa PA® = 0.4x450
=180 mm
Pe = XB PB? = 0.6x700
=420mm
P ACNT G = 180+420
= 600mm
I SIT3@ A T (T BIRT,

YA =420/600



=0.3
AT 519 B T W' OFR,
YB =420/600

=0.7

©| 20% ( ©F/ ©F ) 1% K| GI0%IS Fa7 1.202g ml~! T
GG (a) NG (b) e BART N (c) NS foefF FTI

589 20% (©F/ ©9 ) KI Tl 532 o2 (T 20g Kl 31g
80g Tt

KITeq = 20g

KIT¥Is®es =39+ 127
= 166

« KI 99 5723057 = 20/166

=0.120

(a) Kl 599 9r@ed = 100/1.202
=83.19 ml
~ 0 =0.120/83.19x1000

=1.44M



(b) kI F 39 25T = 0.120

H20 F 3'<7 5371 = 80/18

=444
0.12
Xy o
0.12+4.44
= (0.0263
0.120
(C) NG | E 1O
80x1000
=1.5m

8| ©F fR517e 5% (Gf4F &y 4g 617 R 271 K fasgw
TR RAF 273.15K (T 5% FF'5F ¥ 55 9517 oz

foyefx 47 |

T3 (9 oY 59 I,

AT, =27315-2710 . - 215"

215x%x100x342 3 4
k= 10005 =14.706 k kg mol
2554 TN 439 I

14.706x1000x 5
h=""Tooxigo 085Kk



- {23 = 273.15 - 4.085
= 269.07k

¢l (F) Mo ST 5 951 W 5T | 40° ¢ THETE ©F
fZE1e 10% SIS ST uI< IENT 517 SfT8aT | (40° ¢
SFBTe THIF IAT 517 = 55.3 mm Hg )

Ta3 AR SET (T

PAO"PA _ Wy x M,
P’  W,xM,

ERUS(C
PA% = 55.3 mm Hg

Wa = 90g
Ws = 10g
Ma = 18g

Ms = 60g



= 55.3-PA=1.84
= Pa = 55.3-1.84

= Pa = 53.46

-~ 40° C %919 ©F 25190 10% 3SFFT ST 599 oy
517 53.46 mm Hg |

(¥ ) 0.1 M FF'SF 517 599 @eia® 0.1 M NaCl F &ty
usS o 337 48 ?

Ta<2 NaCl fAys ey (=19 I sy Na+ 3 ClI-
A FFMES 27 | A2 FF AAG18 [{E | (TAR
0.1 M NaCl 5aF 5 F1F AT 0.1 M 351 ufeld J7
U8 2 | RARFT AT 524575Te 5 | 5ot 0.1 M
FH'GF S 4FF @erare 0.1 M NaCl F &3 435 s
48 7T |

(5T) 0.1539 (T SNEOIF FRIFF (61 4T ( TS ©F =
342 g mol-") | AB1F T 271K fT87 MNT Rk
273.15K 2T afe 100 51 59w 59 '3 ( 7+1F ©5 180 g
mol-" ) ¥ S 5T RARF ST FAT |

$os: $RIET (HA1F 491 I



T
' e’ 8
Kf-m

AT, =27315-271 =315k

m=01539g

| 2.15

K.=

7 70.1539

24T T OIS I,

K., xW,x1000

AT, =—L—
WAXMB

=13.97K Kg mol™

frar =i,
W,=5g , W,=100-5=95¢g

M, =180g

13.97 x 5x1000
AT, =
s 95%x 180

=4.08K

- FITT HNF TS ARTF —
= 273.15-4.08

=269.07 K

q| SEI ST TWINT (FIS I1S6 JAG! 7137 | TS

SURIIT SR F1G76S a9 SATHF A NS [FR3fos
oY |

5692 J15°6F SJal] Td— “ ST S T &S A&
AOTPHT ORHT AR IEHT TARFGIT T OTRNT
Sefe "




SURFINE FIG6F YRS [ARIfeT 0T - S9+% fARfes
(Fa© IF TS AT AT AG: AEF AFNAT T U1 -
Ul W[ UIEF GIFF ST AOF NG AT NI IeT0 (P
Gl | SUIRITTICT 2N S ARG 32 AP G
(MR | 20 TRY'(T TS TIS] AET APHS &
N | 2T ARG (FNST ST RATATS AT TS A
ARG 9 (PR AT | HeTo (SR TRDE IS
SRS TG | AEWE W@ (I 94 799 Heho 5aF 7]
B[S 91 fRe 8% ATIE Qeiele N2® IAoe 27 |
HeTe AT 51 (% TF A9 G12 S [QAfe (@1F |

SURIITR 186 AMTF fARIfoq 5T - Aeers fAgifes
(Fa® Uld UEFS NO® YF] A AT ANFHAT IT0(F
uIs- U [q USSP QIS NSF AFFA I g | 2T Heo
AT 51T 1 3T | TS [Ap5fo (myaar afy fony 7 —
fearer airq afafaas 307 | 92 (Fae Hafrs a5 og afafees
TREGTS ¥F] AN TG 2ETFEAT Ao AF: AP TROG
[ AF AT F[ove AF] A2 IATP TRVE J[H{A (P
& | 3T BeTe etet aig e TGt SMRTE
SETRS APASTA (TR TFT] F | (TRANE AT b1
AT 2 27, TR YIS [AR5fe (T |

v 373K TS (0B A A AGT A7 3 5 STy
IEF | 93 THEE [T8% AT3F T 5197 105.2 K Pa
3§ 46.8 KPa | I\ uaGTe 25 g (06 915 28.5 g I®
A (SET(T OeTo [ATFEF STore] FT —

(i) 9@ (BT AT 517 |

(i) GG AT B |

(iii) AN TS AT F'T SIRA |



O39:  (RHA9 ©F =25¢g

(REGAF ¥'9F ©5 = 100 g mol~’
(RUBAS T F2 45T = 25/100

= 0.25 mol

(TS ©F =35¢g

AT TI9®S =114 g mol™’

= 0.307 mol

G ERIGRCEINGT

XczHie= oo,

0.4488

CICT IR G ACHING



= 0.5512
s @UGAT IPNT 517 ( PO ¢7 His )
= 105.2K Pa
-, GYGTO (RUHAS I 51T —
= P9 c7 Hie x Xc7 Hie
= 105.2 x 0.4488

=47.12KPa

. GABTS AHT AT b1 —
= P9 csH1s x Xcs His
= 46.8x0.5512
=25.79 KPa

- GIGIF AT &1 —



=47.12 +25.79

=72.91 KPa

- AN TTI® ABAT T ST,

= 0.353

>1 99 I (@arow 1.25g winter green ( MR
(RfFTERERG ) GdIge ¥ A6 57 FFe FAT T | T SOIRF
80.31°c , (VSIGIF T ©F ST F7 | ( (99 KB =
2.53°c Kg mol~' (d49f&es SwekF = 80.10° ¢ )

5ad: ATs = 80.31-80.10
=0.21°c

fozy @I

(F9f&9S ©F , W1 = 999

{33 (RfeT61R(1368 ©F , W2 = 1.25¢

_1000x K, x W,
S W, =< AT,

. 1000x2.53x1.25
B 99x0.21




=152.11g / mol

ol 500g MAte 19.5g CH2 F COOH Gdtgw #1124 |
3T HeTe AT RARFT G99 27 1.0° ¢ | FF Ao
ARG OI6EH JI oY [T $T5 N forelT F47 |

e H TR o (o
W2 = 19.5¢

W1 = 5009

v 00Xy 1000186193
©o W sk

=72.54 g mol™
CHz F COOH F fAfSgdig IMT &5 (M2 )
= (2x12 ) +3 (2x16 ) +19
= 78g mol™
~ ®F6 T% 17T = ( M2) cal/( M2)obs
= 78/72.54

=1.0753

472 , CH2 F COOH F @™ W@y « (ofedT



CH2 F COOH & CH2 F COO~ + HY

MfFF sMeeT C mol L O O
T A31e C (1-a) Ca Ca
SIS SIS ST P ATl —

=C(1-a)+Ca+Ca
=C(1+a)

i =C(1+a))C=l+a

=>a =i-1
= 1.0753-1
= 0.0753
o _lemrcoolr] cume
*~ |cH, FcooH] T cli—g =@
e =22, 1 1000=05m

78 ~ 500
K, = Ca’ = (05)(0.0753)* =2835x10°

NS | AT fRARSF 7.5° ¢ FARE Ao [F9 95 NaCl
(37eTF ©F = 58.5g mol~") 65g *Mte uaTg® FFF AMHE ?




NaCl = S1FE ©FF% T% 13 M1 1.87 37 | (=1is & =
1.86Kg mol-?)

CTeE HAEE o) ()

AHf =7.5°

Kr= 1.8Kg mol-*
M2 = 58.5 g mol™*

Wi =65 g

W, x1000
M, xW,

AT, =iK,

ATf Xszwrl
W, =
= 2 7 ix K, %1000

_ 7.5x585%65
~ 1.87x1.86x1000

=82g

S 250 g =TTdte 15.00 g NaCl udtge $f (1717 539
SOk fo4ef¥ F17 | ( NaCl I ' ©F = 58.44 g mol~’
Sq NAT K = 0.512 K Kg mol")



Ta3 A SET (T

W, x1000

47, = K, x
b " W< M,

0.512x15%x1000
250x58.44

7680
—14610—0.5261(

4, = 1,1

> T =T'+4T,
= 373+0526
=373526K

D. G T

S (@) SEl SIS N BIHF TGN DA N’ SIRTF
ATS® F57F 37 F47 |

5892 251 UF® UiFHS AT 5157 P2 7' i xi 99 [[sm
TG TITFT ACAT 51 P10 T( FIGHF @ NI —

Pi=X1 P10

I AT 519 29 AP (3 JORT 2T | (O

AP1 =P19 — Py



= P10 - X1P:9
P19(1-X1)— (i)
afeT T, X2 = 1 — X1 I21R STHFI (1) T 5717 T8

AP1 =X2 P19 — (i)

AT LA I2(S] AT UK Goe FE AT 5179
SN e T ¥ SIRT (I%F 3790 (6T FF |

SRFT (i ) T =708
AR,
P =%
> 1
R’-P
= Ro = X

A2 THFIF 8T TG IENT 57T AR TF997
IO N 2T FF GI9F M SIRT A |

(b) (i) @afdae @FIaEF AfRoT FEET @57 T 2T |

@FTSF AfRGF 61g ST 5009 (TS GIG© FE
%S IO B fFE T (I T F91 SHeTe [I8F
(AT IO B1 66.6 torr T |

(ii) FRE@TSIF I q2'E AT BT fFH TeEe ?

(iii) (FIET ABTF S GFF SR ABTF AT 3] T ST
SIS T SR S I 5191 Fe T foyelT 7 |




5393 2 Ceé Hs COOH — ( Cs Hs COOH )2

NI ATI@ 1 7 o)

(i)

—f)
4
O
h|=
A
A

61/
PP-P, . m 1 Vo

o ! =5%%61/ . 500
P n+n, 2 /122+ A

_0.
P
= PPO s=0.036

1 5—0036
p— PE)_ :

5 0.964
= FE) -
= P, =0.964 x 66.6 torr = 64.2 torr

(ESIBEEREEYGH



0 61

P-F n _ W22

P° =%l 500,/
m+n, 6115 +300

= 1-—5=0.072
£
. o5 =0.928

P. =0.928x66.6 torr =61.8torr

J

X1 (@) (PG ST 587 Sbe] (A ? A@6! 5 1 J6F (&
1 JeTeT G99 F199 TCNST |

58F: 1M S1F UaF bl (df% | 1 AT ey &7 A
1000 cc 9w 1 N« G ASHTT | 2O 1 T G JA
1000 g 11000 cc ( =+ d = 1g/ co ) GIdF® I ST |
(AR , AMof¥e 1 7 UFT SHFMeF INF 1 T 59F JH
SIS 1000 cc Se@ , T S 2T/ cc , 1 F'9F Gdo (S 1
T 586 I 2T | (TAR 1M S 58T seeT 1 e
ST w¥e@ (Jf% |

(b) 100 g @ 0.5g K Cl 5Stge FEN® G0
(STGAE-0.240 ¢ T® GFGT TNNF A2 20° ¢ SO0
e | AFIEF AT ©IqS ToFT AfFH fqF F7 | afe
1000g =Tfte Kf I3 = 1.86 K |

Tass ATf = 0—(—0.24°C )

=0.24°C



1000 x &r x Wi

= 1000x1.86x0.5/0.24x100g mol~
= 38.75 g mol™
K C1 3 T1e1fd ¥'aF ©F = 39+35.5
=74.5 g mol™’
i = 74.5/38.75
=1.92

KC1e K+ C1-

TRRFF TIT3M@ 1 F'q O O
Y AT3© 1-a a a

AT 2w [P FaT 2= 1 +



=0.92

ST ega *TodaT ST = 92%

9| (a) afEerE=T W@l fuAr =g f TerS afSerEs
TG SRS T F7 |

TS ASrES T TET A IPAT T30 A Yo IF]
fagsme s fBrT |

AP B ffvg SHeTe Sor | SRS “Tovs T1&T A
BrT SMHE1T J3F FEF (TS |

I N® w3R 1TTT Fa 791 @R 7 g1 f[Fpife
(T (BEEIE 52 9F e myfoo 77 SomFye
ASSET TFe FE | TIRITFI AT oas 7197 a9
A FIE TS G R TS 3T | 92 3 FFTe AT
fRE1TS AT 95% NS ABT A E Gaq T35 27 |
D11} SIS RETT 95% 2eTae A 5% =T B3 57e (AT
ST T ST SITFF g ICNT AG3F Yo A 2T 7.
320 PP 72T |

(b) 350 K S¥©Te 15 s ST =vf A 9§ B I IAHY
51 0 450 mm 91§ 700 mm Hgi 33 3T 5157 600 mm
Hg =T S firTT 350 K S¥eTe Se3fS ooy a1 | ey
SIETeT R[S [T 47 |

$3: 2479 , PA? = 450 mm, Pe® = 700 mm

Pr, i = 6U0mm



IS a J@1ST A
PA = XA x Pa%

Pe=XBxPB? =(1-XA)PgB®

Protar PA + PB
= XA PA® + ( 1-XA )PB°
= PB® + ( PA® — PBY )XA
600 = 700+ ( 450 — 700 ) Xa
= 250Xa =100
= XA=04
350 K S®eTe Sy iR mfo
Xa=04
XB=1-0.4
=0.6
. PA = XA X PA°

= 0.4x 450



=180 mm
- PB =xPA?

= 0.6x700

=420 mm

(STRIT TTE® A T ' SR

180+420
=0.30
(TRIT TG B T 7' S
= 1-0.3

=0.7

vl (@) 9ds NG S FeiSoa =AFT o727 | 2309 N3
3790 OFOE TIF F ?

Saq: A fF T (Kg ) uiede Gdlow (2 I3 UES N2
TG (M) @ | TR , 9F [FoF bFe h9e (X ¥FT
WSS FA@2 TR (m ) @, A,




[*I019 AFP© Lae Ao

TG CPOF 3999 Ao 927 | [T FTE0 SoF
3790 ST 27 | 3] 199 T — T A6 G9FS ©<9
3790 [T97 FF | [FF 5 TFOIT 8990 [T 9= |

N3G G99 AFoa7 8790 [T FF | [F&F ATod OFOF
3990 o7 FF |

(b ) 200 s 5T 10.50g Mg Brz Gdtge $f (1747 599
R FT J STl F97 (Mg BraI ¥aT 89 = 184 g, IS

Kr=1.86 K Kg mol)

Kr x W2 x 1000

Kf = 1.86 K Kg mol~’

M2 = 184 g



W1 =200 g
W2=105g

1.86x10.5x1000

184x200
= 195.3/368

=0.53 K



