F45 BFRENHEEE (properties of

solution)
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§4.1 EAHLE (Basic concepts)

§4.1.1 28%F (dispersion system):

):l:'(li

— PP ERJLAR DB B S5 R 0 BUE 13 — R P B ) J
1 FITIE B4 2

43 HEUME (dispersion phase) :
A% 73 5B A 5 AR DN 0 B

e 4 EUS)T F (dispersion medium)

Y53 U BV R FR N 70 5 R

RIESEAHBE R 5728
d < 1nm B
d=1~1000nm g

d>1000nm IR (N & EARRRAL) . FLIHR (N & TR UKL o



§4.1.2 iai#&(Solution)

—MYIR LT R T EE RS T A
PRI A BT R R 2 20 1 SRS RE B4R 2R YR IR

OFE  EUMH — R (solute)
SRR — 57 (solvent).

AR B A 2 9
| AT (B AE)
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SEBW
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Examples of Solutions

Table 11.1 | Various Types of Solutions

Air, natural gas Gas Gas Gas
Vodka, antifreeze Liquid Liquid Liquid
Brass Solid Solid Solid
Carbonated water Liquid Gas Liquid
Seawater, sugar solution Liquid Solid Liquid
Hydrogen in platinum Solid Gas Solid
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§4.2 ;B5RAYMRE (The concentration of solution)

§4.2.1 BHRREETE

(1) RESE (w) (mass fraction, mass percentage),

#l: 10g NaCl¥%F100g H,0,
w=10/(100+10)=9.1%

ppm (parts per million 57542...), ppb (parts per billion +/z4+2...)

(2) BEIR BB R I E 7 E (x;) (mole fraction of

component)

N

X; = n;/ n = moles of component / moles of all components

%l: 0.171 mol NaCl#%T-5 mol H,O,
x;=0.171/(5+0.171)=9.1%



Q) MREHIEWE (cp) (Molarity) 26255 F
: 18 mol/l IRFREE
Bhs: BESRIAFBERE S

¢z = moles of solute / liters of solution

4) REBE/RIE (my) (Molality)

m g = moles of solute / kilograms of solvent
g0: 1 mol NaCl #T1000g H,O, Nmy=1 mol kg

B WBARKRT, p=1, 1kgi&7] (ZK) EIEIEILEB WK
Me, =~ m

(5) BT H (0): (6) LEHIR L
RETTRFRNRE TS A0 KRR B M2 W J ill] li Eﬁ ,
O=Vi/ LV 4 Wi, 7&%@&, 2k




84.3 iBHEE[RIE (principle of solubility)

§4.3.1 Bz
R R Y EA TR

BB T > BHIDFIE R
QYEFMER 7 FHEL S B

Solute

Solvent
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§4.3.2 {BREE (solubility)

V5 PR T 8 I A100g0A 3 R T RE R A R B KR B
"@%ﬂf”"/&lﬁl’]ﬂqﬁiﬁTU&AﬁmﬁﬁﬁEo

Bil: 20 °C NaCIFE/K FIFAEE 7235.9 g/ 100 g /K.
a. BRE-FHZ )45 F 1 (dynamic equilibrium).

(1) |7~] A “*HU*H#‘"” (G, TRAHED)
(i) ~MHE: EEA
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W-TBAH A -

PAFR AR B 50 [R] 1R
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Y1) I ¥ m5.(°C) 15 2 P 1) % R

JE (x
$00N 0008
E[5 100 0.21
% () 80 0.26
BR=% O 69 0.39

iR R > RGBS > 18 RRE 2



S-SR

HA 55 s NiE o+ 18 7157 2 %S
BRI BREBH -

® AR—HERT, B s RILIRH &R EBRAX

(% #F & AARSF AR R /) 3L RAK) ;

1] keNH, &% 5 22 A1 -33. 5°C, CO0,#f & #-56.5C. 14KARK At 5 AR 49
7004RAR89NH,, 12 R Ak IE A7 £90. 84R4%65C0,.



At

v

Solubility (g of salt in 100 g HO)
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AR —EN, HRREEERA, AR K

0 10 20 30 40 50 o0 70 80 90 100
Temperature (°C)

B EME ]

3FHIE . -
SEEAE, BEEHY
KHIINaNO,. CaCl,,
SMEEA S, BREE
EARAZ, WINaCl,

SREBFE, BEER
/N, WCey(SO,);o



> A RETHE, WEEER

SERETHE, WAARIRIE N, WAED TR EE K, AR
gﬁ%%ﬂﬁ@ﬁ,%WEEAﬁ¥%ﬁ@D,ﬁ¥%
v
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solubality (modl)
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Termperature (70



EyAp Ak
i) EoR KB, SRR, WA E A K
ii) JKoRi KRS, WNSARERERZME R, >S5 &K E

s NnfE, MASEFENBIERP WG INARE, B
PLSAR AR ) = 38 i fs . :

1.00

Solubility (mM)

ot
o1
S

0 0.50 1.00
Partial pressure (atm)



SARTE eI

=-—-Henry’s Law

® fE—sE i M —E IR, BT U

&, BTSSR SZSER S ERIEL
BergisRe py = ky X e me

ky: Henry’s constant (5

p B AR SRR 77 [

Henry's Law

- Gas 00 o o
O OOOO

,ﬁl[.’_"ﬁ)—lgi_‘ﬁ) =c oo =
S iquid - o
O

VRIS ARV R BT 5 OR M R 5 3E.

EI’JTZIS—@ET‘M%

> FHERREHTEBREDN BEASERMEEIER

)

HURTERR S A B eGSR KA, BRI SRR TR
N, U'Jhﬁ%ixﬂl’]%% ERXAFOLR, AT LS S 1 =
JEASI> TIAGREEPA, SARHT o0 et 35 2 o AR i AR LT

TIE‘?/\ u/&ﬁ}&EtK



Sample Exercise: 20°CH}, BSRBELEKFPHIZEFE
BEHON2. 95X 10"mmHg, EEE RKSF, E0FEN
0.21atm, BEESH Z/DEE/RESEBEL000g7KH ?

fi# . p,. =0.21x 760 = 160(mmHg)

2

1000
n, =5.42x10"° x =3.01x10"(mol)
: 18




§4.3.3 B E[RIERIMF
FBAR B RER— SR ERENERIk S SR

(1) BElWIEZR.: XARASGH (E4 8 recrystalline) i€
EAR B IR B

H 45w > R T sa s DL, SCEHT A IREGE 7R
SRECTLYUbUN SR £ N2 REIE )R R SR A

() EFEVEA: X E LA DR ATPER, BRI R AN
VAR, RS, IR A > H &L

(b) FIJ FH 5 e 5 T i 5 T AR A

HE TR AR AN AL IR &Y > TEERE 1V fft 2 B IR LT &
RGN, T S AN R R R AR /N . A AR
B NBIRSYETREZE R . WY, B 5ehr RSN R,
SN LS R AEIRGEAN A H G, TS 4l R




1 2B INERG H o F

** W5 ZH (solvent extraction)

Al
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R Ik

= H A A VA7) B

1 7

ST 5 57 — 5 i 4L RS ) v T B SR L

VEJT ¥

® /rfid Z2% (distribution factor)

Extra
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Extract
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RHI B




§4.3.4 IS HK

I E SR
ATIIRAIT

2L

AN

i 7€ B AR

S VAT E‘
VS T RS
RS o

VA S T I B

ElEl*':I:l

/I\ _

AR L WAFE, — RIS HHRE S,
(NaActtNaCl, ¥t
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§4.4 JEB R RIE S RAVRENTE (Colligative Property)
B H8 I R A 5 W V8 BN AN B0 R P B, T S5 9 5 )
MRTEK
§4.4.1 BFIRIZEASERHME (Lower vapor pressure)

— A RIS TERIZ I

Net water transfer

Vapor Pressure Lowering s
. — Pure

water Solution
cosl el
o @ o &

Solution

Pure solvent Solution with a |

nonvolatile solute ° o L Y
s The presence of a non-volatile solute means that " c o
fewer solvent particles are at the solution’s surface, o o TN

so less solvent evaporates! s «



Hi IR B (Raoult) EFE:

S5/ BER 4 B R
P = Pmu ® Lz

»
4,

B UL T2 SR B T RRSE T 25

725 53 LA i B BE IR 43 8L .

" Y +X‘J»’§)Oﬁ =1 ;
“ AP = Py P = Pl ® Xonm

E—ERET, %WHEw (GEERM, 3E
AR ) RIS #”ﬁ@ﬂ%%iﬁ

Vapor pressure
of pure solvent—;

—
Solution vapor pressure 3:,
B soln

1
Mole fraction of solvent

21
XSolvent



mﬁ'M‘l _A:XF'?
BT lOOOg/M n,

VA o
M Raoult ERE: AP =Pnle

. - N0 _ K.

> AE—ERE T, RUEHER. FHEBRMEBRRIZES
< T FE(AP) S 3 i = BRI E (my ) BIEEG .




Raoult E R & TE 7R

SREAAR LT AR, WS
T SACKI B B ARSI
BH MRS

EWEANER, WHEBRKASUEE
HER IR E, BT AR A
R H I SAEER TR HBERESH
TR BE R - BURIE B, T SAH
%U%?E‘J%&"E’%%T%%’Emﬂ‘]j(d\

Raoul t € 137~ = B EEE féﬁ”ﬁ@@;’j\'ﬁﬁmﬁ%ﬂ
SRFINESE  AEFIREER BN

— 0o
P = Pwmn ® Lo




ARV L
R £ Raoult e ) IV AR AR VR |2

Z

PrifEBEREIRE RSB FI
((Epap Sl e (S A IR i E I P
B YIS B A T AR R 1R
RO, WL BE RN,
BAHERZ.

BT HERREMRAAGH R (FEARTE, RFXR)

P‘ﬁ%ﬁl’%ﬁkﬁ’]%ﬁ ey, HEBEERST,

FE Raoult 1
Pa-1%+lb-fmh AR S




Sample Exercise:

Such a solution, consider a mixture of benzene,
CH, (% ) , and toluene C,Hy ( H 7K )
containing 1.0 mol of benzene and 2.0 mol of
toluene (x ., = 0.33 and x ; = 0.67). At 20°C, the

vapor pressure of the pure substances are

5

Dhon, = 75 torr po, = 22 torr

Calculate x, ., in vapor.



Solution: - P, = 0.33x 75 = 25torr

ben ben

Piol = Xio1 ° pﬁﬂ =0.67x22 =15torr

Pt = Pien T Py = 25 +15 =40torr

In vapor = Sl 0.63

Xben
15+25

I ¥ IR B A FE 7R S H




Boiling point
temperature

S — S—

- Still head

still pot

~——— Still
S 3
T 'a./recelw

Sample

mixture 7
Receiving
’ L~ Heating bath flask
: (oil/sand)

Stirrer speed control

Stirrer/heat plate
Heat source
AR IETNED
PIT LAY 2§
EER— _HEE

— &
.""' A "
( &E
— R

KIR7R B =R




§4.4.2 = (T,) #= (boiling point elevation)
s FTIN R W

(IRE:

R AR RS

ﬂ’fiﬂ’]ié"

KK T2

\f-

AT RS

1

K, N5

point elevation constant) .

FEHUE Ha TS
#, HEBEAN (°C) K- kg - mol',
m Y T VR o B AR RV R

=

~1mol/kg i K1

FE /R W5 R H % 20 (molar boiling




§4.4.3 FEEl= (T,) FI&E (freezing point depression)

BeEl 2T, AE— R T PR RS S R E AR RSB A SER
IR

i) SRR ST, ET N BRI RS T2, BT
LR
i) GRLEREIR, SEVERIE AR 2EUR FREB bR, S HIBIT R,
SV A E R SR A%, TR AT, VR IR
Ao
AT, =Ty T;=K,*m

Ko V00 B AR R £ W o 4

(mole freezing point depression constant) __FRIENDS
HANLT Ij?Kb’ RJ (°C) K-kg'mol™! C i g reezing

mON VS R A = R R EE, B mol- ke 'R _' o < <

SO S
St o | . . f y/
NON-VOL.
SoLUT

o IS‘HE‘! LOWER YOUR9
FREEZING POINT



o HHE.L:

VAPOUR PRESSURE

EHRT, T A2

TEMPERATURE/K

30



> X 6] — ¥ 55 SR Ui - K; > K,

¥ %t

EOFS PR, lﬁmﬁﬁk?&,muﬁ

&

& AR 2 T = e dp 2t & ik

%Rgmﬁ¢ag,ﬁmw B B, VT AR
/»G~ ?{'] él] %g 75\

> MAFEBEFIRGE: FIIRK, F K B K.



Sample Exercise: Automotive antifreeze consists of
ethylene glycol (£, %), C,HO,, a nonvolatile
nonelectrolyte. Calculate the freezing point of a 25.0 mass
percent solution of ethylene glycol in water.

K.(H,0) =1.86 °C -kg-mol!




Sample Exercise: Automotive antifreeze consists of
ethylene glycol (£, %), C,HO,, a nonvolatile
nonelectrolyte. Calculate the freezing point of a 25.0 mass
percent solution of ethylene glycol in water.

K.(H,0) =1.86 °C -kg-mol!
25.0/62.1
75/1000

=5.37(mol /kg)




Sample exercise: 3.24g Hg(NO,),#110.84g HeCl, 77 7l
fRTE1000g7K A, IR A ] 543531 N —0.558°C Al
—0.0744°C, [a) M Ap ERAE K A LB RS AFEAE? (K= 1.86)

AT. 0558
m=—=>= =0.0300 (m)
K 1.86

f

(3.24/324)mol
lkg

=0.01 (m)

AT

f

~0.0744
. 1.86

(10.84/271)mol
lkg

m = =0.0400(m)

=0.041 (m)




E=s
X o

me T8 AR PR A

Wt




§4.4.4 2%

. Cosmotic pressure)

(1) & BRgFiEdFEE

M TR R AR TR TR A2 B ) B

o

(2)

i
membrane) e —F R 255 M 77 BL

BTy #udt

(semipermeable

IR, XA FRF
RS B kT

HVE R

LY

\ Dllute

Concehtrated ’r \ solution
solution

Sem1permeable IO
L
membrane ‘
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(3) BiEs (11D« NFEIEEEI AT B 7 i in T

3 ‘ M s o T
V) INNHZXE ). 0
Initially At equilibrium
Pressure applied to
i gras o equalize fluid levels
) :ll? - Solution . in both arms equals
o St osmotic pressure, [7 é
L .O. L
e ® |Solvent Solute |e o P
e |particle particle | @ o =
e |(HO) oo »
L ° o o
. : [ ]
@ Semipermeable | @ o °®
L membrane o, e®
L]
L ° =
°
=
k- -—H
Net movement of HyO is from Flow of H;0 same in both directions. Flow of HyO same in both direction.
pure water side to solution side No net movement of H,0 No net movement of H,O

© 2097 Pearson [ oucaton e
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(4) ¥R 73 BUE— AR B o RIS B K (m) AT 2

SRR, Bl

IIV =nRT or II=cRT (von’t Hoff)

. WA REH T IEHB TG
V(]

B, 1dm3KIEBGE IS TE1kgiA 71,
PL IT= mRT;

c. AFAEFEBRLEET, THRNBBEE;

bbb

d. BARFHE RN = cRTS5S 44 KpV = nRTRER

ENSpr= LR R ERA R




(5) BEEKNHL: HToTERE

Sample exercise: 1£25°C. 1HZKH&5.050 KK
CHEWIVEW, HIT = 7.6mmHg, 3K BIK LIE K 7
T




§4.4.5 FBRHKEIER S

(1) 2 HEF% 14 1 3F F o T A L

EHZETERR 3T R

SR R I A

BRBORTELL, 0 ST 0

I R A T
Bt [ LB A R IBIE IR
BT AR ER 5 1)

FEPE T _E ARG AL

properties)

(2) 78RR W AT A
Q%EMEWFTVEﬁM

SR . B HE XA TR

&

SIS 1 R T = ATk ] R B

1E &

AR AR
T2AEH R,

PERR MR PIHECE Ceolligative

Xﬁuﬁm)ﬁ



Bl ERBREET, ib—E&TRANTERAEIEE T
TERESESUEAEREY R EEE, REHE
1SR AR, FIEES)E, WEE HEBEBR
H1.24g, FMAAIZEREO0.04g, RiHHZB RS T
B (RS, BHBREERES, |RBAREHEP4E)




Bl ERBREET, ib—E&TRANTERAEIEE T
TERESESUEAEREY R EEE, REHE
1SR AR, FIEES)E, WEE HEBEBR
H1.24g, FMAAIZEREO0.04g, RiHHZB RS T
B (RS, BHBREERES, |RBAREHEP4E)




i

. . n(#) . 1.28/M ()

Po (ZIK) ( ) n(ZlK)+n(j(w) ( ) 1.28/ M () +n(CRA)
. B N 1.24/M ()
() =p(R ) n(z+|£>+n(j<%>_p(jh) 124/ M) + ()

pP'(E) = p'CER) x(K)
1.24/MCE)
(- L2AMOD) +n(RT) 124
128/MCE) 128
1.28/M() +n(CK=)




i

B RS E Np,, B IR YR KRR R S E N,
%‘%é”—ﬁﬂﬁ%ﬂﬁé%%ﬁ?’sv, WREEAT, BET18p, KEET, pAN
UEREEARE, BRTERESSPSERZ Ap-p,
HBoyle B A :
pV = (p-py)V,
ERJREN:
m, = n,M = p,V,M/(RT) = (p,pV)/(p-p,)/(M/RT)
[, BB RNREAN:
m, = n,M = p,V,M/(RT) = (p,pV)/(p-p,)/(M/RT)

il
m,/ m,=[p,/(p-p,)l/ [P,/ (P-p,)1=p./P, )
REHAp,, p,i/hTp b, A CLELUAARAERIRES EZASE

BB LE .




§4.5 HBEZ[HBR (electrolytic solution)

s RS : VT KT BRAE I BN T BLREWS T F

(HEHHEERMAETS5HET) HLeY

DR FRR : TEKIER T BURRRS LS K E

B, WeRERGEE, KBRS, FHERYRSE KA
* SRR : TE/KITR T BURRURS TSR K AEE

ISR, BEEREE, FAKS

> B AR 3 B 5 B O 1 R S VA R o<



§4.5.1 B RARAVIKEIE

(colligative properties of electrolytic solution)

HELAR R VR B B S R R, ARRUR IR, R T RANEE
Js A1 B [ % A B AR o e ﬁﬁ%{ EONCER

Y TR T 8] A S T A 57 18] AH B4R B R R 5
> B AR R IB AR B S & AT N

AP’ B AT, AT, T i: TWERZRH
AP AT, AT, T




0.100 0.010 0.005 |Hipite
M M M |E
NaCl 1.87 1.93 1.94 2
K,SO, 2.46 2.77 2.86 3
HCI 1.91 1.97 1.99 -
HACc 1.01 1.05 1.06 e
* IR, i{EEAK *1-18/phF1-2 B2-12Y

* HAc 5AAF]




§4.5.2 [ € SHEEIEIS

(Arrhenius theory of electrolytic dissociation)

18874E Arrhenius{k#E FEE ISR BRI SRR, R
B EE Y.

1) B
D AR T KSR E — 30 B K5 8 N
BT IR, X iR FE Y B B AR,

D | B B8 7 7 A )45 T AL IR PR 8
s 7

> ]S LT
iz 3h T = A

=3
>a
Pl

L

F4 TR

FET




EREAFEEH B BERE TR, A

B i Joi
Ei%/@o - aig)j_‘_\‘
C FE B ) L o 20

T TR AR T

(2) AR R BB Z P UL RCE R A
HARRE S HEE, MAREHNEE,
1<i<tkFR1E ..




s )i FMELTHE R B
MA = "M + A
,'E'\‘]&};i
YR c 0 0
P c(1-a) co.  co c(1+a)
i=C(1+a)—1—|—05 oa=1-—1
3 ﬁn%fﬂﬁﬁ)ﬁ HEAnTNE T, &R

T EWEN: c(1-a+no)
1=c[l+(n-1)a]/c =1+ (n-1)a
o= (1—1)/(n-1)




#ildE: 0.1000M NaCl A HAc B , e[ A
43 911°5-0.338°CF1-0.188°C. Rt E I I EE
Ba. SH: /KEIERE ST Y2 1.86.




(3) EEERRDESERBIFERIEL,

MAEBKHES. AA TR

¢/(mol + dm™)

0.001 0.005 001  0.02 0.05
0.045 | T T —
F'Q‘\C’%(’}-—o- HC
0.040 B £ ST
ums\ﬂk“mai _
0.030 hﬁﬂ“axfmm'
= ~~ 0
T 0.025 =
=]
E
- [}.{] I S [ KL"I
= ‘“K o o
. = b _ | IaCh
" el e {0
2 0.010 [ Na:SO o
£ 00— el
0.005 \1\ CH:COONa
CH:«COOH
\-CF‘T—.___G
0 0.05 0.10 0.15 0.20 0.25

i
ARKM— 2 e MAAKEET G
Brb R RE5LEAGE4

B R, BE/RE SR

> BE /R 5 2 (molar conductivity): &7 1R
VI E T HHE N B

A
1 5 0 P AT

ST

3 fif S
3K B

E
=

> FELARZ PO THD

O B,
FRAR K

O WG RMRER, HER
fEee e, B/REFEE

B — 1 mKNE
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Svante August Arrhenius

The Nobel Prize in Chemistry 1903
Prize motivation: "in recognition of the
extraordinary services he has rendered
to the advancement of chemistry by his
electrolytic theory of dissociation."

53



§4.5.3 sHFFRISRIEIC

ik FEL R S VAR
HAF1E

1923 4F Debye Fl Hiickel $i¢H

(1) BFH

wRJILFERBERE T, 78R

Ewlﬁﬂaﬁlﬁlﬁ ZNEREERREEEaR, #EEERKX.

P68, 3%4.15

L %%Eﬂﬁfﬁlb

(ionic atmosphere)

WP RS AT EEMARE], R BT

ETALARGE T A
FH0 & T R

O s 2T TR

~(1)- %goe "




Q) & T-B A B EHRR:

EfmE (ionic strength)
EERRTE T MER BT AL ALK 553
[=1/2 ) (m,z?*)

i T R A

Z;

m,

BT

2 TFIRE (mol/kg, i &= B /R

N S5 -

N ETHIWRE K

WEH R, M58 TR R.



(3) ¥5)

=

A

T ANVE R E

(activity and activity coefficient of strong electrolyte)

FH A2 IO VA VL -

)&/f&}x ’

v’ SEFRE

HE S

o IR HIIRERR N A

BIATEE Cactivity) - 8% HaRs

a=ym

49

X

Y=a/m

*&%Hﬂ" V—>1,)rl'Ja=m

E T AR B A E

W EE N 1% B V)

EARE

=

7



(4) BT mEMEERB AR ETERR:

O EFaEEA, BFEMAE/EHBEE, &
FE R BUE/ 5

@ BrmED, HEEREAAN. HBRER
FAR AR ﬂi‘}iﬁu—f}“ﬂ@x

® BT HAA, MEMERBE, HEREH

/N
v OMTERE Ry E R R

Lewis Z1a7572: lgy=—A-VI (ANEE).



P> 5i5 55 FELJR Jo Y [X )
& X T0.1 mol- dm3RIHW, —MIAA:

L

2500 B S8 B A T30 % ) B AR TR A 5 B A R
22 W BB RE /N T3 % ) B AR T DN 55 EE AR R

B AR MR R W o 55 FELR 5

Aegivk: N IRIRELR BN, KT AR E TS ERA
& LR P B 2 R i A%, Eﬁ%ﬂmﬁ: “ LB T R R P R B L
Jin” , BRONE LS BA A, W Pb(CH3COO),. HgCl &5, "EAIIE/KIE R H HETE
E/J\o SR, BUAEVE AR /NI B TS 9, W1 BaSO4 HATER, BaS04(s) =—
Ba’'(aq) + SO; (aq) » HSFHMEANREZE, ZFEN BaSOss)infEE K/, [Ba*]. [SO; ]
KAEMI M. SR BaSOs(aq) = Ba?*(aq) + SO’ (aq) M H B EIL 97.5%, ALl
BaSO A& 5 FEL AR T
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§4.6 BB;a (Colloidal Solution)

1. Y
S EHE R B AR 7E1~1000 nm3E E N IS 08 R

2. RAKFHE:

FRARAR 228 32-1=87F
(R-SERSE, S-SAHFARE

AR KT HS
A (BINER) « R SRR

FRAAR )
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(1) BeRE
a. WHEEERE
(i) AL TETERB BRI KPS
(i) ZBUBREL: EFHIRRMNET, AXNERSR
PAEY) () , TEZRSMHEFIERIEIR (aerosol)

b. LZEERE
> BJREHAuE R

2HAuCI, + 3H,0, == 2Au + 8HCI + 30,
(2) T EE « B RBURL - BUSUB AR RL T
P N EFEEESE, BRARETH




4. VIR

RS BRAMBTRARNIRE, #HEEHYIER. BRT&E
TR RSY, WEREI 08U 5 2/ B 8] SE bR

FAEE Y ERIYIBL S TH .

(1) TEI/RMMN (Tyndall’s effect)

R am Y I AR R . A G ERAT AN TH] 2E i
Y b, AJULEBIRES N CE A TR Y6, ZI%R
MoNTyndal 180N . > &%TEI’J%H JER T J6HE
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(2) HIkILAE (Electrophoresis) ZEHIGERH T, BAKK
THE—BRERBIIHINR, FHRAEK. S>UHER
RLmi7 [R5 FELARg

> it AE H ] R AR 7 Fe(OH),« Cd(OH),. AI(OH);+ Cr(OH),-
Pb(OH); Ce(OH), %S AT

H28103\ H28603%7§’H§o

> RIT TN B R KR > S A B> 1= B
i LT EL



(3) &M (dialysis)
FEFELREBBR TR FEE T EHHET, mAiE
PR K I BORLEE, IRl R AIEHT «
E/JZEJ%K;E?‘E%BMZISW BRI RBOT%, T Z N T 5]

LYy

(4) TP (coagulation)
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Iﬁﬁfagiﬁg’%? WA T RARZ BRI HER1EA, ¥
N2 )rad




5. ALY [F) P EE e B R R

(1) Liepatoff’s rule(ZHFEFHLN)):
FRORL IS R 1 R IR BT 5 8 A B S i AR DL & 7

(2) SEH

a. SiO,AK:

RIESIO, + H,0 = H,Si0, = Si0,> +2H"
[Si0, | R Bt Si0, 2,  AF ek i £ FEL A

b. Fe(OH):;ﬂﬁ?ﬁi:

FeCl,7Kfi#, A J%Fe(OH),, —3#/rFe(OH),5 R
A BFeOCl, FeOCIH B, 4RFeOTHICI—, ki
[Fe(OH), mP ft FeO 1My 7 1E FH i




(3) B

Fe(OH), i 1 (141 |41 45 k) ors 15 14

e T8
r ~ > U=
{ [Fe(OH)3]m - NFeO" , (n— X)CI }xt-xC1

% RMSET REAgRET HHEARET

N

~

JEL
J

g
ik
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b. HEREMR
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| BRHRIA
(1) BRI R DT (Coagulation)

RO EZERE: O T BB A
QIR Y JBORL R 77

a. IO HfER
() RETFRATEEE, RUTEHR
(A1 #*>Mg**>Nat) , v o (BFHfr#)s
(i) R EFHIKEREHD, 85 R
@ —4r B 7,18 BUTRe /73RS«
F->CI'>Br>NO;>1I




b. IIAFE X BT IR
B4, BAHLKALSO,), 12H,0)15F 7K J5 FE:

Lo
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KAFE DT
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(1) FrE R xR
(2) IRFEERIRIR
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(4) HARER
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