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1.1 HH -
1.1.1 S8 E

— Fp B LAY R o O S — R B R T E LR AR R R A BUR  (dispersed system), 7E
SFEER T, BT YRR A S BB B R, A A g3 BB A ) R R R B0 B B4 R
B, KESHMEZE[SKPTEREE; BAOBMERETERBE,; SMERLEYWAIBIESA
RIERE A RESBAEKFERIRE . LRGIFHREAKE, B, 2RAEEY. REEHH
R, 25, B, a0, KESHNE, =F. BE., 74, BEEIHE.

RIESTBR D BURE TR KR/, TRIBEDHER. BESBR (colloidal dis-
persed system) FUMZECR =FHAH (W3R 1-1),

F1-1 HEEHSHE

M RAEAR SRR F B S AR BT 4R FEARE 5 il
o < NGy FLB T OB ¥ R ER R WAL T ERIA R KR
R+ W, RE B L B R RO RS | AW
2 A0 AHXT R R R 5 2 R R
lird T I AF-RTRRT FYHUE , A RS L M, e AEBIB I 2
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A TFER [P 1B T 253 23 5 555 AR N
LM ABEERE ;S AR T
MR >100nm il AP #, AREE T BB, Lk Ve FLIt
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ER=MIBRZEBREGXH, EREHBHORR, =FZ M ELHER, 5
BB F HARYE N 7 R o KRR R AR B, FELe RGE AT LA A R IR s =R r R
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A, KRR FHBER ., Bk, HMBE Aanms, &, 855 wrfEREH, FER
TP R AR KIS . — A T8 BV ) B9 OB /K i v . o TR KB, 18 % i IR R 2 R .
AR B RARIE B THRERELRRE, XA HERK (soD) MESFFHW (so-
lution of macromolecule) , ¥R HAMHN FRHAGFEZHSF. ETFHETFREMB, EHE
SPEUAESI AR, RENRKE. RO TFRBENBHEF2E I e flaasrEs, B
PItHE R, RREdE K.
HTBRFTEQHEBFBRMAME, BEMH. ARERKR.
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YE BRYREMERE (molarity) HMTS ¢(B) X, EXNHYEBHYFEHE [»
(B)] BLBEHRER V), RRH:

n(B)
14

Yy B BV BE R ST A molem ™3, W HBAIA mol-L™', mmol-L™', pmol-L™',
W J5 P R VAR BE TR AR VR BE . R B b 2 s A R A BT, BABITA IR, 4
T BT, Wl LURSSR TR E A A . Bl c(HCD =1mol-L™", FIREFt

WIS H HCl 36, 50g, A MTE HCI c[%HCI] —Imol-L~', %REFHLME

c(B)= (1-1)

|
m¢@ﬁHmw¢@.%$$m%7Hmo

[6] 1-1] 100mL E#H AdeiF+4 326mg Nat, it HbFd Nat 9 R TR A,
iR EFARFP Nat 9 R TRAEA
+ . -1
C(Na_'_):n(Na ) _0. 326g/23. 0g*mol —0. 14mol- L~

\% 0. 100L
(2) FREWRpEE

Y B W i B W E (mass concentration) FfF S €(B) R, EXANYWHR B &
[m(B) ] BRLLEBAER (V). FRA: -
m (B)

P(B)=T (1-2)

R B R SIBAH kgem 3, WHEA K gL', mgeL ', pgL 1,
MR B ERKES HEEEREZREREN

L(B)
L(B)_W (1-3)

AH, MBI BHERKE,

[%] 1-2] 500mL # HEk T 4HA 25.0g MABE (CsHi206) Sk, HHLH HBE
BT ERE Y RN ERE,

fg: dX(-2), NEBERYRBREA
m(CeH1206)  25.0g

% 0. 50L
HEABAYERFEA 180g mol™', WX (1-3), RHBERGH A ZTREA

p(CsH1205): =50. Og'L_1



BI1E RRARERR 3

e (Cs Hi206) __ 50. OgeL!

—] = . —1
M(CsH1205) 180g+mol ! 0 27%mele 1.

(‘(Csle()ﬁ):

(3) FuitBEIR VR
Y B B BT & EE RV (molality) FfFS 6(B) Eax, EXAHYE B WY R &E
[n(BY] BREAVEF A BBE [m(A)]. RRA:
n(B)
m(A)

R EE /R K B ST AL molekg !, X FRHIKER c (B)~b(B).

[#1-3] 1.00g &% [CO(NH:),] & TF 48.0g Kb B4l RiEk., T HEELRSELREK
BEA% D

MB: REWERKEEHN 60.0g'mol™ !, X (14), REUEEERKREA
n[C()(NHz)z]_ 1. 00g/60. Og'l’l’lol_1

m[H; O] 0. 0480kg
=0. 347mol*kg !

b(B)= (1-)

6[CO(NHy); |=

(4) BEIRAr B
YIFRE B I EE/R 18 (mole fraction) FIfF 5 x(B) £, EX AN BHYFRERNE [(2(B)]
IR AW BRI E (n)., #AAN:

1(B)=n(B)

(1-5)

BE IR Ay ¥ ST B R 1,

XTFHER A MBI BMASHRAER, W A, BARIEERSE BN .
n(A)

n(A)+n(B)

n(B)
n(A)+n(B)

R x(A)+z2(B)=1
MFEHASER, WA,

x(A)=

x(B)=

2xi=1
(5] 1-4] 3% 17. 1g BAEE A 100g K, Bl R EBKER, REBGERYH,
M. CroEBHERKEA 342g-mol ™!, KERKEFH 18.0gemol !, & X (1-5),
n(Ci2Hz2011)
n(Ci2H22 O11) +2(H20)
17. 1g/342gmol !
T 17 lg/342g*mol~ ' +100g/18. 0gemol ™!
=8.91X103

I.(Clz sz ()11 )=

(5) JRE ¥
YR B B &40 (mass fraction) S w(B) ¥R, EXHYHRERBHER [(m(B)]
MR EE (m), RN

m (B)
m

w(B)= (1-6)

A SN R 1,
(6) R o%



4 RFEEMUE (BFMR)

ik B BB 0 B (volume fraction) HFF % ¢ (B) RiR, E X HNYIE B #EH
(VB ] BRURERFETREWHER (), xR
V(B)

B)=
o(B) %

(1-7)
PRBLSr Bl ST B A 1,

1.2 fa i AR Bk

A S AR AE A R O BB W, AW MR BE A R T2 R, AR Faliis i, e 5
R ESHERAARER L, ERsife, v, Soadt, FES;, BERND —BHER
HASHERMAEWBEEA L, MEEROAETLT L, MEELHERRARBRNAESET
R Wb TR . BER S FEARRIA A B RS, X R SRR R E A X, i 5 A
WX MER, FRAMIBRMIKEBYE (colligative properties) . WLFR A 75 W A k.

1.2.1 BAEMESETE

(1) ZZKJE

E—ERET, BAUKE TEMG . MESKHASS, Kl E—a0shaBB KK T
R4y FRIE G 1, @EKEB KBS, X—IdBEFRHANZEK (evaporation) . [F]E}, AWz
B ZE S TAEA R FE rh S B K, Mes | B AR A KA T, it
FREELS (condensation) . FHih, 7ZE& W SULH. HEEKEI T FEHIYE L, BEHHEFE
WK, &fa, KZERER KBS BCRMSE, HSRMHEL T FERE.

H,O(D=—= H.0(g) (1-8)

RS, WA K FRESAHM KBRS FRAF A, HEE Mg 7Ed#
7. RECHMERME., XF 5 BRAHEL T 308 0 <A i &5 (saturated va-
por), MIFIZERMBEAME NN ZRE FTHBAMERE, FRAMZESRE (vapor pres-
sure), FITFS p £, SIHEAIZE Pa (1) =X kPa (T1H) .

AREHNRPDHBEOAEMBERE, E—-CRET, ARAMNBEEEARAFRNZES
FE. #1251 T IJLMBAATE 293. 15K BFR9 R SR

F£1-2 JLWEEE 293. 15K HRIESE
7/ K LW #* .3 K
p/kPa 2.34 5. 85 9.96 57. 74 0.16

AREMREZL, BAREHAERRERHASE, ARRE, BETHERBERND T
it i B9 L B3 K, 3NC1-8) PR (9P 1 A B8 3l . MO MR B9 2 0 B UL E 7 0 K
ANAE—ERET, EMAREABEAEEENARLE, £ 133 H T ARIRET KA

K.

R1-3 KEARRETHRESE

T/K 273.15 283. 15 293.15 303. 15 333. 15 353. 15 373. 15

p/kPa 0. 6106 1.2279 2. 3385 4.2423 19. 9183 47. 3426 101. 3247

AUBIAREZE R, FRBRERE IS, AEREERERISEOSLRRAFAE (subli-
mation) . Hit, EEBEE —EREIE, FANEIERFERZNOF YL, HE



B1E BBERMBREBR 5

EEZARUE— BB/, R 145N TARRE T KBESE.
F 14 KEFRBETHESE

T/K 273.15 272.15 268.15 263. 15 258. 15 253.15 248. 15

p/kPa 0. 6106 0.5626 0.4013 0. 2600 0.1653 0. 1035 0. 0635

WRBRAEZE R, BFETRANTEIEBR/NMIKRIEELEY R, ZBERK
E@Wﬁ%?—’é?’iﬁ%bﬁ

AVTEVHEME W A RE M, ZIBREEEEFERASNESE, REEET
S,

(2) I 28 B F %

IR, MEEEMIERBERBERAZSELSRETEHEE TABRANERE, X2
MRS, A —FpxE 9 Rt s R RS f?ﬁﬂ@%ﬁﬁﬁ?ﬁﬁﬁﬁ%ﬁﬁ» ESYlid
T B I ] PN A5 V8 VR T 3R 1 )9 R o AR L L R SR S U B > . M — ERE T A3
FrEy, W LK TR AR E AR, BREELZEEERRBR P KNESEE
Fbati K BOK, XA B LR AIER K ZESE T (vapor pressure lowering) . 278 4

Ap=p" —p

Kb, Ap WARPESETREME: p - MABENMESE; p WEBRNESE.

SR, WRPWREBKR, ZBRRETHREBRE,

1887 4, HLEMFERFL LR (F. M. Raoult) MIERKBLBEREE, A—FRET,
MEER IR MERE RN ESESTABRNNESESERNAOERBORR, X—HE
PRAPL G IRER, RN

p=p x(A) (1-9)

R, p AMEEREIEEBETEBRNESE; p* AHBEFTNRSE; «(A)NRBR
H 5 7R ) FBE R 4

HTF2(A/NFL, 8 p BRNFp*. MTFREF-MBEROHBHEBR. WA =1—
(B, X9 TAHER.

p=p*[1—xB)]=p* —p*x(B)

M BERAESETREER .

Ap=p* z(B) (1-10)

K(1-10) ARG RERHN —KER, ERUE—SBET, HELEEBRTERE
BHZESETRENSHERWE/RSBRIELL, MS5HERHAETLX.

PO IRERMNEN FHELREEBMERBR. ERBBEP,. BT 2(A>a(B), L
n(A)+n(B)~n(A), W

n(B) n(B) n(B)
n(A)+n(B) n(A) m(A)/M(A)

x(B)=

n(B)
m(A)

¥ b(B)= RALR, W

2 (B)=M(A)b(B) (1-11)
¥R a1 RAKA-100 H, 5.
Ap=p*M(Ab(B)
E—FRET, —EBM, p" M MAHYIER, —HENRHEL T, mK
R



6 ANEEMMAE (F/R)

Ap=Kb(B) (1-12)
K(1-12) ¥, E—-ERET, EEAHFLAMERBRNESE TR SHERN KR
BERMCERLIELL, M SWBAMAETR. B, $EAEFERRERBRNESIE TR E
W RBEZ —.
[ 1-5] 20°Cef., KRejtafKR R EH 2. 34kPa, 4 10. 0g E#E T 100g K+, it H it
fE: BBERPRKOERIHA
n(Hz0)
n(H,O)+n(Ciz Hap O1)
_ 100g/18. 0gemol !
100g/18. 0g*mol ! +10. 0g/342g*mol !
Ha(1-9) ., ERERNZESERN
p=p*(HOx(H,0)
=2. 34kPaX 0. 995=2. 33kPa

x(H20) =

=0, 995

1.2.2 BRMNHBAAS
(1) WA
WARR A (boiling point) EISWEMBEIEZE TR KSKE (—MH 101. 3kPa) B
4 38 B
WA b s BES ET AEf, MK, WA E. W, BEFmEANKIENN
101. 3kPa, KAk SR 373. 15K; mIEMX S EM, KENTF 373. 15K Bt # g 17 &%
BPAEAREER 2 M5, KA &R 373. 15K B k.
HFE 101, 3kPa A T A3 S FR M IEH ¥ & (normal boiling point) . 7K i 1E % ¥ &1 &
373. 15K, RIEWESFZM B SEHFEBEBEF S,
(2) BEWEH ST
e SE T T oo A $E & P A e R T TR R
FOF v, OV T A R W A, X R ISR K
SR Wik WA S FE (boiling point elevation), & 1-1
H, AA"REIKZESEML, BB' AMIBRNES
4 R4k, MaiKBESEMETEH, HKHES
SR |, Fe%¢ FHHE 101. 3kPa B RGIREE (373. 15K), B2k
¢ IR (Ty ). MEEMERBBEAMA, FIRER
, MZESETRE. e BB'&ATF AA'WTH, HBE
¢ BT T SR AT TR T E A T IR 6 )
B 1-1 ¥ WA W S T ESRE, NHBEBRMABESEML BB'aTFE H, K
Y [ 15 B A S BB A 373.15K B, W M &K E /DN T4 E
(101. 3kPa), WLEFIERA WS, RA T & iRl
BMZASERLT 101, 3kPa, BEHRA RS, HEHWEERMBEROES (Ty., 25K, #
R MBEMABRAI S TABRNOEE., BRN:

ATw=T,— T,

Arf, AT, AWHHERH ST REME: Ty AABEANBEA; Ty AHBEROH A
GEPR, BEBRBSABHRRNZEBROEIIETRE. RENS/RER, MAERES




F1E BRMBREER 7

FF B 80 5 9 B BB BE /KR B UE T . Rt MR YRR B R R IR A B S R E
BRI I T PR R R RE RAE KL, TSR BTAO R R E G . Wb R T R R R T A X — IR B
e, RAH.
ATy, =Kpb(B) (1-13)
K, ATy AWHERS ST @EAE: 0 (B) HH R B BB E/RWEE; K, AEF K
RAEARY,. ERSHEMNNOERA X, MESFROAEMBRETLK, H SIRMNH Kkge
mol ™1, JLANE W A9 ¥ Ak ST R R BULE 1-5.

XI5 BEARAMBSMBARABTRY

bl T./K K, /Kekgemol ! 75 57 T,/K K /Kekgemol ™!
K 373.15 0.512 Z. ik 307. 75 2.02
kS 353. 15 2.53 L 391. 15 2.93
#= 491. 15 5. 80 £ 81i) 334.55 3. 85
N 351. 55 1. 22 Vg S 1k B 340. 85 5.03
P R KR R A E
~ a(B)  m(B)/M(B)
b(B)ﬁm(A); m(A)
¥ ERMRAR-13), BHE,
m(B)
M(B)—K},m (1-14)

o 5 o A AR R R AR R R O T EE AT, JFERMBERMERE m(B), BHHH
JEE m (A) FEFIA S SR Ky, FAXA-14) HHRER B WERRE.
[5]1-6] 4% 1.11g M H#E T 20. 0g KPP #FE#&, £ 101. 3kPa T #h %7 & 0. 158K,
I E R e b B A B e ok BT & S,
fR: HEB\BARERGHEA
Ty=AT,+ T, =0. 158K+ 373. 15K=2373. 308K
w AT,=Kpb(B) FKe#k 545 %A

ATy ATy
K =yemy m (Ce Hiz Og)
M(CsH1206)m (H20O)
0. 158K

— — . . =
I 11g 0.512K+kg*mol

180g+*mol ! X 0. 020kg

1.2.3 BRAEE PR

(1) ¥ 1A Fr o ] psi

YR B BEE A5 (freezing point) JEFRE—EMAME (101. 3kPa) F, #5148 1 & AH
BEHMRIMZESE, B Fa R E . R EERE S REMABRNESESER
& 78 S H AH 55 B A IR BE .

R 1-1 %, CA RKZESEME, ZMES5AKNESEML AA'ZTA A, A
VKRB AE A, —F RS EME, Bk 0.611kPa, A SXNMEE (273. 15K)
B KK BOBERE & (T ), XAR MUK,

(2) ¥ R B ] 5 R A _

B 1-1 AT %1, 273. 15K B, vKFIAKF iy 377 . 24 ) 4l K oboin A 8 & 4 E LR R



