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—. IKHIFFIES 757
1. 7K F4514E

(1) B& £ (melting point) #0533 & (boiling point) H

]

' H
A. BR-1BHRIEH
B. S§# H
O

tb3InE | CH, | NH,; | H)O | HF
MP('C) | -192 | -78 0 83
BP(C) 164 | 33 | 100 | 20
(2) FHRBEE

p /_="< p IEI< p iﬁ ’ 4°CH;j..pH2()BEiko

2008-5-12 3




QPP D EABE IR PGS

Property
Excellent solvent

Highest dielectric constant of any common
liquid
Higher surface tension than any other liquid

Transparent to visible and longer-wavelength
fraction of ultraviolet light

Maximum density as a liquid at 4 °C

Higher heat of evaporation than any other
material

Higher latent heat of fusion than any other
liquid except ammonia
Higher heat capacity than any other liquid

except ammonia .
wwwkagyancas.ne

Effects and Significance

Transport of nutrients and waste products,
making biological processes possible in an
agueous medium

High solubility of ionic substances and their
ionization in solution

Controlling factor in physiology, governs drop
and surface phenomena

Colorless, allowing light required for
photosynthesis to reach considerable depths in
bodies of water

Ice floats, vertical circulation restricted in
stratified bodies of water

Determines transfer of heat and water
molecules between the atmosphere and bodies
of water

Temperature stabilized at the freezing point of
water

Stabilization of temperatures of organisms and
geographical region
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2. KRIKBIS T

fi% 7 177k = (kg) 7K BY1= B8 B+t (8] (year)
B F 1.39x102 37600
K 2.92x1019 15000
b T 7K 8.30x10% | T ———
A H 2.30x10%7 W
A = 1.30x1016 0.028
i DL 1.25x1015 0.0337(=12K)

KIRIKBIEE LI A1428 x108 F38, ;TAKASTFASZN, E=
/N, FiFEKEIT.3%. ATEASEFHFIABIKZFIERERNG0.64%-.
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Movement of water vapor
to land, 110

S p .« e L. condensation
« o Precipitation ]
. Evaporation
. R 2
Snowpack, ice 1164

- - Evaporation and
< & _transpiration, 195 Runoff,

/ \1{0 Ry :
. > Precipitafioh o

Lake reservoir . 1055
infiltration e i

ocean

BXBIKER (102F)
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(SPENF) F=5 KPEHF
. BIKBYHFE
1. L=

@) (>1mmol/L)

@) (N, P. SiI. Fe. Mn. Cu)

€) (<1 & mol/L)

(@) : RiIETKRS. KEER. B FEMFLFR
Kz, §CO,. CH,» H,S. 0,(0~8.5mg/L). N,FIAr.

(5) (substance): RiRE TGN . BiEE Y5 i F0
PR
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s@rE | THEE/L | SESH/L

Na 10.7700

K 0.3990 K*
Mg 1.2900 Mg+
Ca 0.4120 Ca**

St 0.0079 Q2+

Cl1 10.3500 0.007~0.0085 CI-

S 0.9050 SO, >

C 0.0280 CO >
Br 0.0673 Bt

F 0.0013 F. MgF~*

0.0044 B(OH),

2008=5-12




REPIF72Y ETSE X
2. BETXERIELLXR

I PRI EFE RS RIRE = E R E it E —ERIZ .

BEHREEXLEFSZCRENESILAEFRRE X—H
EMABKEETENELXAR.

RMZiEH, BKEETHEMIELXR
, BERSBERXMAFA—EES. W, AOESE
XZRNFAKBEMEKX, . REFTELRLSRE
HES L, BEST—/REK.
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3. EMFE

i (S%0)

kg K BIKRREE 2 2 RRFE (L RA (LY. IR E]
RSy, BilEEESXEREHERYIRBE

(g/kg) -

1 (Cl %o) :

IkgiB KPR, )
#H (g/kg) -

W
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4, FRAEEKFIATiGK

o FREBIK:
FNEE S B HERRN E B K iFEIK .

* ALK

Cl %o 7=

2008-5-12 11
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=. RAKBIERFHE

1. RIKGFAE

mEET Bl
Na+ >Mg?+ >Ca?* ;
Cl >SO > >HCO,
Ca’* >Mg?** >Na*;

3K S
KK RKIK | >2mg/L
“ |HCO, >80, > CI ' &/

g7k BIK | <2mg/L
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2. KIRIKEILA B
(1) LERS
A. BES: B GUYMERESAE
RS TR, |
B. FEET ( ) ;
a RKAK2EFHII5—99% . |
KPR EEE FLRME
754

| wem |
o ) i

HCO;5;. CO;™. CI'. SO,”. NO3 B B
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&4 A £l
s (1 0o

HE[D

TDS=[Ca 2* + Mg >* + K* + Na* | + [CI + SO > + HCO, + NO,]

() KPEERBFHFERS (BF)

KBBPERBFRIRTFAEERM, MRE R PRIK
SEREMEEFMMH,0)". EREEHERMIAR &IEER
RS, BB—W. . ESRENX - ERFERNEENEK
RizE|RIRERSRIIIE
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SERFHARD EASE SIS
(3) SFEKPHRRILE

ZHEE: X(@Q — X(aq)

SEEXSIKZE S EERTFER, F&:
[G(aq)]=Ky X Pg

P102 5 T —ESHMFREEEY

1 SN
1 84 AN
N,
2 fABRIKHI 5 i% M%ﬁ P —

-----
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SEKPHBRES/KEEE. SEKPHNE
thEBHx. £1.0130X105Pa. 25°C{EFAK P BHEE K

IKFE25 CRTRIZR S E40.03167 X 105Pa. MESHEMEE
720.95%, F|RSEA:

Po=(1.10310 — 0.03167) X 105X 0.2095 X 105=0.2065 X 105
RAFRERR AR EEAEKPRIERKREAN:
[0,(aq)|=Ky * po,=1.26X108X0.2065 X 105=2.6 X 10 mol/ L
SN FEHI2, BHHAMBEEH8.32 mg/L
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SR sRERERERNTIL,

Clausius-Claperyron 5%

gCo_ AH (1 1
C, 2303R |T, T,

HiBE MO CHEIZS CH, FEKPBBEERFIN
14.74mg/LEF{KE]7.03mg/L.
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CO, ByafE (P103, B%¥)

P.o, =(1.0130-0.03167) X 105X 3.14 X 10 = 30.8 (Pa)
[CO,(aq)] = Ky * Poo, = 3.34 X 107X 30.8 = 1.028 X 10-5 mol-L-!

CO,7E7KHE#E, M. [HY]=[HCO,]

H'*[CO,] =K, = 4.45X10"

HY] =(1.028 X 105X 4.45X 107)12 = 2.14 X 10 mol-L-!

HCO,] =[H*] =(1.028 X 105X 4.45 X 10-7)12= 2,14 X 10-mol-L!
pH =5.67

B CO,TE7K P RYTARRE R A [CO,] +[HCO;] = 1.24X10-5mol-L-!
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(4) IKEED
IKRE Rl BRI % Y BRI, B AE R A 5
BEL. TFHEFRESE .

> FAXKPFHEEF{LFEeEE, BTEHAIEIAN
2 i F R E R AR S
> FABFEMEERNENIIEARERSKE

B4 R R I8 -
> R I EEKERFEITAASIER (P) FAMEIRIER
(R) B9—EEIH12, AIAERLFEITERRKFTRIE:

106CO, + 16NO,+ HPO >*+122H,0 +18H* (+RETEFAGEE)
IRt P
C106H2630110N16P +13 802
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U LTSS ST
3. RIRKBITHER
EYIEEkIL 2 BIR:. BEABEKEXRSESEYE

(1) Fxlig 18 i%
> HERRGERIECO, 5 XS EE )
CO, + H,O — H,CO,'
H,CO,' *— HCO, + H*

HCO, — CO}> +H*

K=[HCO;][H"] / [H,CO,"] ; K=[CO,~][H*]/ [HCO,]
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EURE | anm

ExErBHE (CH,0)
FANAE BB

A

KXSHrICO,

A

BRERMLFEIIE

RaHEREBE~ cvbi52 314
HIFB YR Filiz

\ 4

BEIEMBHIZEE, CH,,
BB A
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A4

B R To Rk
FEHHCO;

|

LLiBfgaco,
HIRRRIER

=ZiniE/ER
MEWRES
TR I T

v

A iE T T ¥ Bk,
FEHCaCo,
#1CaCO, MgCO,
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A AE FHAKZR, CIERE
a ;= [H,CO,"]/{[H,CO,] + [HCO;,] + [CO;> ]}
a ;= [HCO,]/{[H,CO, 1+ [HCO,] + [CO,* |}
a,= [CO32‘ 1/{[H,CO, 1+ [HCO;] + [C032‘ 1}

Bl4=:
¢ (=(1+K/[H*]+ KK,/ [H'])*
a =1+ [H'])/ K+K/ [H'])!

a,=(1+ [H)Y/ KK+ [HY]/ K )
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> FRUER
CO, ESHEFEHEL T FEHIRTS, &
THRE AR T :

[CO,(aq)] = Ky * Pco,

C;=[CO,]/ 0 y=Ky" Ppco./ 9

[HCO;] =(a,/ 2 ) Ky pco.= K * Ky peo./ [H']
[CO*]=(a,/ ay) Ky pco.= K- K K3 * peo. / [H)?

Ig [CO,]= Log[l. 028 X10~5]= -4.988  (p,,.)
lg [HCO;]= -11.338 + pH
Ig [CO,2> |= -21.668 + 2 pH HESHEMEL

2008-5-12 24
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bbEc s AR R TR R T 2, 7 1,
[H,CO,"]- [HCO,]. [CO.>|ZFBE pH EZ B
o ﬁﬁi".l':.l: CT‘ [HCO3_]‘ [CO32_]

HEpHES T ML, B SRS XS %
1Y [E EEUE -
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RPFFSD EA8E SN 7

A. T (Alkalinity) 287K H 8 55888 % & PFE
%%ﬁ,$W%§§ﬁ¥mwﬁM%l_ﬂmm¢ﬁ

—¢ﬁ$ﬁ&§mm$,4
&R, _ligiﬁ EaTREL e pHY4.3), Ik
imiE, WHETISAER, iRk PEEEE
H*+ OH-+— H,0
H*+ CO,¥— HCO;
H*+ HCO;— H,CO,
SWE=[H [HCO,] +2 [CO;*] + [OH] - [H']

www . ka
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RPFFSPD EA8E IXPFI7S

BEWEE: WEUBEAERT, B8 pH EEE
8.3 Bf, ]| OH M, Co> i {kA HCO,,

SR B E SRE

[t it P P

’
A
A
A
’
A
]

P S S S N R Sy

W FFFFTTFFTTFTTTFTFTTFTFTTTFTFTTFTFTTTFFTTTFFTFTFTTTTFTTTFTTTTFTTFTFITTTTTFFITFFTTFTFTTFFFTTFFFFFFFFFTFFIFFFFFFIr,;

B W ABpH, . IRRENWE, EFRNE.

VIIIJIIIIIII)))AI’IIIIL FFFTFTEFS "FFF "FTTFFTFFFITS.F FFFFF. TFFF)FFrFFrrFe. TrE Frr. Crrrrr’ rrrrr

/
/
/
/
/
/
/
/
/
/
/
/
/
*

S N N S N N S

AT TTTTTTTTTTFTFTTTFTTTFTFTTTFTTTFTFTTFTFTTFTFTTFTFTT T FFrFrrrrrri

2008-5-12 28



RPFFSPD EA8E IXPFI7S

B i
0 y

—

4.3 IR

HCO;. CO,—~H,CO; CO,>—HCO;
SRR/ B E R I ok i EREIT AL

S E= [HCO,| +2 [COf']L- [OH] - [H]

BAEKERLE= [CO,*] + [OH] - [H,CO,*] - [HY]

H MW= (OH]- [HCO, -2 [H,CO;,"| -[H
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HCI. H,SO,. HNO,
H,CO,
FeCl,. Al (SO,),

B. BE (Acidity): {EKHPEESEEEZEPNEANS
SRR, IRBIAH H B3k ReE=% H BYIR

S8B. HRKPEENMRTTANN=3: BEES
BMERSELE.

FFFTFTFTFTFFTFTTFTFTFTFTTFTFTFTFTFTFFTFTFFTFTFTFFTFTFFTFTFTFTFTFTFFTFTTFTFTFTFFTFTFFTFTFTFTFTFTFFTFTTFTFTFTFFTFTFTFTFTFTFFTFTFTFTFTFFTFTFFTFTFTFTFTFFIy

: IRERAERFIEEES pH = 4.3

““““““‘\

o
AR

”””””””””””””””””””””””””””””””””””””””””””IA
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LAER ik A 36 =58 EE pH = 8.3

S N S

/
/
/
s

T TTTTTTTTTTFTFTTTTTTFTFTTFTTT T TFTFTTFTT T TTTFTFTTFTFTT T Fs,

. 7 pH=10.8 {b/5%), 1B AR 2k TC AR
SR, BLERSENIETR, BM—RLES co,
VERBSE T EIE4T .

VIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIA’

’
g g
g ’
[ g
g ’
% N

AT TTFTFTTTFTTTFTFTTFTFTTTFTTTFTFTTTFTTFTFTTFTTFTFFFFrrrs
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MR SEEEE (cp) MBS HRE (o) KETR:

w ERUE = -cr(a i+ 20 ) + K /[H] - [H']
BEE = cr(a +2a) + [H'] - K, /[H"]
CO,BE=c(a,- a,) + [H'] - K /[H']
THERE =-cr(a +20a,) + [H] - K /[H']

2008-5-12 32
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Hok{k pH=8.00,78E=1.00 X 103 mol/L, +E %7Kk &
FE R B
HCO,] = &= 1.00X103 mol/L,
OH| = 1.00 X 10-° mol/L
H,CO,*|=[H*][HCO,]/ K, (1)
=1.00 X 103X 1.00 X 103/ 4.45 X 107
=2.25 X105 mol/L
[CO,*] = K,[HCO,] / [H'] (2)
=4.69X 101X 1.00X 103 /1.00 X 108
=4.69 X10°mol/L

2008-5-12 33
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2 (p108)

A pHASEI10.00, 5BE 14&#F1.00X 102 mol/L, HitHizK
A rh R E RS B EE
WE = [ HCO,] +2[CO,*] + [OH]
[OH] =1.00 X 10 mol/L
1.00 X 10-3 = [HCO,| + 2[CO,>] + 1.00X 10 4
[CO,” ] 4.69x 10 e K
[HCO,”] 1.00x107%* — K=[CO2[H*]/ [HCO]

CO,7]=0.469 [HCO,] iHA®1)
HCO, ]+ 0.469 [HCO, ] X 2 =0.0009

HCO;] =4.64X10* mol/L
CO,2| =2.18X 10 mol/L
XF S0 B9 TRk 791.00 X 103 mol/L

2008-5-12 34
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1 XEE
th

==
™
) :mﬁﬁ@'&%CTjﬁ i‘?g urﬁj ’

1 TMHIIA[CO,|B, SWEEEHFIZE?

2l EEHIE, EHAERBPINARELE

L. XBH lﬁPH

EFMZFKRELSS :ZQF*' BAXET, BENMNBIKELE

SEMARFAZE.

1 E AR R MSEEE— T A G TEATIEE.

2008-5-12
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KRB S TP

KR IKpH=7.0,58Z /1.4 m mol /L, A{EpH=6.IINEE % /) ?
BB = C, (a,+20,) + Ky /[HY] - [

C,=1/ (a +2a ) {[B@EE]+ [H'] - [OHT]}

£1/ (a +2a) =a (R3—3) NC, = a [f{HE]
EFX3-3 (pl10) a, a,, a=122

C,=1.22X1. 4 = 1.71 m mol /L

a=3.25
W =1.71 / 3.25 = 0.526 m mol /L
A A =1.4-0.526 = 0.874 m mol /L

2008-5-12 36
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M. KASRU S HFERS (BF)

. ERtaEE

E2H
SRFER
ZREE
e
BT

£ 3iES

. BIRFRE

. BRERERZE
10.
11.
12.
13.

Ry
A% R
QIRT]ES
Ay

EZREENLEY

T EK P ILTIES iSRRI B E R

—SHk. =SBk, ASK%. 1, 2——52%k, 1, 1, I——52%. 1, 1, 2— =5
k. 1, 1, 2, 2—UK 2. =52%. OS2K. =RB% GRE) , it1op

*. BEFE. 2%, B-HE. BZHE, HZBE, it
SX. P-FK. WX, &K, it

iy

#W EFE, 2, 4—=§W, 2, 4, —=HM, AEH. H-WEH, et
HER., WHEERE., 2, 4—_HERE. =HERE, HHESE. 2, 4——HES
%, 6

*ig. —HHEFR. MEHERRE. 2, 6— —SHEERE, 44

ZE, KB, FHDIRE, FHKKE, FH[a] £ e[, 2, 3—c,d]fE, FF[ghi]
EE, 74

BAES —EARS. BAER—T B, BABE —3£ME, 4134

NINTS, mimses BER. RR. M. PENTEE. RER. BER, 18
11

N—FEE_FR, N—THEEZEFR, 21

iy

ww. KageRERsaat sim LAY, ERENAY. HRELEY. REELEY. BRE

e, seRENEY. ARENEY. SERENEY, T
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SERFHARD EASE SIS
1 KREFTE

IKFPEIN. P. C. OFAfEJLEMFe. Mn. Znrei#iHZEK
FEHhEYHVNETLE. EFLEFEERKEBEXSIEA,
FERENEYEmAFILDE E’]TJJ%"_ ik, IEERBIHER
A, MHKREUMEEFRUHEZRE, SHEARES 5‘%
MEBEETHEZNXR,

AR AH, #HNKBEEEESFTYEBE(TP). E"ft(TN)

Fe. MH$HZHEJ&)\j(/ﬁEIH£%EP EE&*E’] g'é -)\/ﬁﬁ
532751.8M, H TN 585.8%, TPiFuFeﬂé'J .56%55112 1%,

Mn 0.3%. IL30E3R, EFTEFINETN. TPHS =48
AR &2 BYE .

BEEAN/PILER KA AN EESFLIRL. 3
N/PLL{EKXT10068%, BREZFFHEIRR ‘_—LlN/Pl:HE'J\:F
108, MEGAARBEEFIARE. MREEN/PEEREEHIS, &£
MHEACER A x—LBE%IJEl’JLE' B 4B 70%89 470 B iR H .
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SERFHARD EASE SIS
2 KIFEEFL

EHITEEIR: C (BOD=CO,) . N, P, Fe, #HA#E
B /3 i1 R [ F 5

R ;

I PR 5| K IRB S TP
IKIEAZ R ;

IKEEFEL ;

FRTIERT ISR, EEE.
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1. Fetsl s 4 HEN

2. BEFRBAPKILFEHGAZET{L
HKpH{EE EA. pHEE EABFIFREZLREIK, MEXEXKEHE
ENH—FIRE MK pHE, M AKEERNMEREZRK
RETERMNEINE. KINEBE THESF TIEZANEK, Xt
HEBREEKAH. CO,EKPARMBMEMMKERASTRE, ZH#HK
R BAERE M IEFEFERT, BB n e BRI TEE
¥, MERTKRRIEINERSE F) F kiR E K.

3. WIRETSER ™ERT, £ EAERRETHL
XIGHIRESRENETEMREFENUAKRBKEEYAEETH

4. HHRNIEEFY R
AR RN A 43Rk A BRI EEF K FEIA634E.
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TSR,

SHEEEBIEERLSE

Y, —BEHNKINE, HAEEREYIERE, £2

T

= — R 53

L FAER

1‘t9 %5*”'

LB MEME L IR0

1=
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—. IK-FR ) 18] T
1. FRr

AP, AI(OH)*". Al(OH),*.
Al(OH);. Al(OH), . AL(OH),"*ZEIH EHTF-

Fe’*, Fe(OH)**, Fe,(OH),**,
Fe(OH),*. Fe(OH),. FeOOHZE Ll 57 F -

, FERIK, BEREEMEES—L

Si O

(OH)Zm °

2n-m
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AE (Si0,) « KA (KAISi,0y ) EXR SR,
TR=Fh1H;

ZBEMITIEFERDAMITY, EREMRRA
B&H, B, EEFHMYE TUERRERSE
i,

=11+

SRS TEETR, EEER. BE R E
=
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ESERIA Y
bQ Ku7
: Wtatng O PR

m &RENIRENE gd"d‘d@’dﬂé%

HETERE. e, 3
. ETE%\ Zlﬂ_lil'_x !Fﬁ §

EMFREETET. i ﬁr%ﬁﬂiﬁ
Lo,

KR 2 IE BRI RE
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SERFHARD EASE SIS
AV R L B 2 1

Absorption and scattering

Optical effect Titanium dioxide

* Transparent pigments in wall paint

{50-100 nm) for cosmetics,
printing ink and metal effects

in sun cream

Transcription

0 ' 400 600 800 1000
Particle size/nm

Apoptosis

TIrichlorethylene

Contamvimant . Injection of Fran
Soure A Nanaparticles

“__/Bleached
Product

Detoxificaion of Pesiicides
(o.g, Lindane, DDT)
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PR BIEIRINERITT A
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2 FRENIE AR Fs 420 B B B E

(1) JUHRAR B FH 48t 7 i%

FEHEM: BERARGEXNILROMRMDEE, BRIF
REFRK, WHMERRS.

BTZmM. RRPRBIRETRAEE, FRBMH

EMART. RESEM—BSMAET, RRUBLHE
BAORMART, SAMERMATTRIRBHMER, K
TURUFHN. ZENRAERN, FZREEW,
RRENSBRAER. KENEMHERNEREX.
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ESREM. REBMIEDR, RTHFERERSN, SHM
SRRk ETERE HRERIER . FIEAFERTLIESR

HREFIEFS, EAUESTFHSMBRHEER SRS

BRE L.
XA B E & AR R R stern R 7,

#52 RC B

ERBETFEASternEG, TREEHIEFIRINZRIERE FRIR

HFREY, Re#xMAEBENERE TS, 5
TSR TRER

LB SRR

EEFERAEZEESKME FTHERREAFSRIRE

L BEREI TR MIER
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KEENYNERETHIEEWRMSIEE EWRH R X5

Wik
&5 R MR SRS BT RIS S

ERBETAEr{ERA

PR o S By A2 2E B 2 Fo

2 W P B 22 Sk 18 2 HOpHIE
IR P % 2 RO B

X5 = TH] BB 17 B 52 0l
BN F
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() BWZEAMZER. EETEET, LRHARE
@ﬁ,ﬁh%%ﬁ%%%g<0>5$ﬁ¢@ﬁ$@&&
(C) zZ|8JyxZ Al FH N M iR 2 3%
 Henry RIS R% A E 2%
e HRRY
ﬂ‘? reundlich BV Z5 ;8 %%
IgQ= Igk+1/n1gC

hmnmuiélii

1/Q=1/Q+ A/

&)1/ 6
Q——EfuFmE LixZ8FE] B B KW M = ;
A—=8

WM. EBBRTPHBEREFAEREASHIAR.
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G Gt
FA2 ¢
Gt 1/G
GO/:E _ : /
: > FF1] 1

LR PRE LIRS, TALEDHEUEREI HE, NREL
et TAEERBY F B BEH—RRVET L EayREKE,
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Adsorption of Me(II), HEDP, and Me(II)-HEDP onto Boehmite at

Nonstoichiometric Me(II)-HEDP Concentrations
MAR1AC.ZENOBIANDELSAH.RUEDA*

Environ. Sci. Technol. 2006, 40, 3254-3259
In aqueous environments, certain heavy metals are toxic even at

very low concentrations. The main pathway of metal removal in the
aguatic systems is via adsorption onto surfaces. These are desired

processes that help decrease the dissolved fraction of metals in natural
water. The presence of organic ligands as mono- and polyphosphonates
may produce drastic changes in the mobility of the heavy metals. 1-
Hydroxyethane-(1,1-diphosphonic acid) (HEDP) is a very strong
chelating agent widely used in industrial applications. This study
examines the effect of HEDP on the adsorption of Cu(ll), Zn(ll), and
Cd(Il) onto boehmite in nonstoichiometric conditions, with the HEDP
concentration higher than the corresponding Me(l1) cations.
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At high surface loading and low pH, HEDP removes Zn(II) and
Cd(II) from solution to an appreciable extent. The data are
modeled assuming an anionic-ternary complex formation. In the
same conditions, Cu(Il) adsorption is significantly suppressed at
intermediate values of pH, and this behavior is linked to Cu-
HEDP complex formation in solution. At low surface covering,
the effects of HEDP on metal adsorption are either negligible or
slight. This behavior suggests that both ligand and metal are
mainly adsorbed in separate form. All experimental data indicate
that no changes are observed in the pH edges for phosphonate
adsorption. The surface constants to fit the experimental data
were calculated by applying the 2-K model constant capacitance
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SUMTESELMBBkEY R SRR
Me(OH), (s) ——— Men*+n OH: 2 RN

WiEBEH: K =[Me] [OH ]
AFLA: [Me]=K /[OH|"=K [H"/ K"
-lg [Me™] =-Igk —nlg [H"] + nlgk,
pC=pK - npK +npH gg;;}j] E’?‘Fj;gi)]ﬁkﬁﬁ"—tr—" _
= pA, —npOH S RN
AL pCpH B, BEZET n, BIEEETH;
#EER pH = 14 - (1/n)pK .
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MREEZNEZELRSIER, BLEEEUYHSITE LI
BIEE (M) RIEA:

M. = [ Me**] + X [ Me(OH), *" ]
SRS ELCIEEBERFHE, ENFRF
REBFHEERN, FE—1"pHE, EZETAREAR
IME. ERMESERMERApHERERN, BAREHSTHEE
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H,S—— H*+ HS K =8.9X10?
HS —— H'+ §* K, =1.3X10"®
HEAGENNEIREE REFENYEALESY,

HLS S #3—11, pl8s
E itk AEKIREHFS
K,= K- K,=1.16X1022 -
127 1 2 EEEBTELAILAERR

KBRS, HSIRERRREE , 19
[H*]2[S*] =1.16 X 102X 0.1 = 1.16 X 102 = K

Sp
@lﬂ%:gﬁ %%, H* =HS-

[S*]= K,/ [H]?=1.16X10% / [H*]?
M=K /[S*]=K,, [H')?/ K, =K, [H"]?/ (0.1KK))
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D2 EEHEFREME, 30 H,CO," YIERIERBLIEALTE.
QC AEHRT, CaCO,BMRE

ek

CaCO3(S) Ca2t + CO32- ](Sp —1(-8-32
[Ca2+]=I(sp/(cI‘ & 2)
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(2) CaCO,(s) FESEIK YA i

[Ca*"]=C;

HCa’*™ H,CO, HCO;
& AR i K2 F PR T A CO> H' O
2 [Ca?t] + [H*] = [HCO,] + 2[CO;*] + [OH]
BB TR,
[Ca?T] =K/ [CO¥]1 =K /Cra,

m R EAEE, B
[Ca?T] = C;= (K,,/ a )/
_lg[CaZ+] =0.5p I(Sp -0.5p a,

(K;p/ a 2)1/2 (2 — a - 2a 2) + [H+] — I()V/[H"‘] =0
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1—3
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5 C=H,CO; . _a2+ Fe2+""""_-5 iz
NS ¢ =HCO, ] e O oo B SpH > pK, fY,
| wz}?;b.,&{q Sem. Zn¥ 20 a ’\/1 C()Zj]
_ - O —?
E 7 “x\ 9 s ‘is lg[Ca2+] =0.51g KSP

13 pH

B RFRE&SBKREREAMEE (W.Stumm, J.J. Morgan, 1981)

=HpK,;<pH <pK,Af, a,~K,/[H]

(a,~1, a,=K,[HCO,]/[H*]), HCO; A3
Ig[Ca2*] = 0.51gK,—0.51gK ~0.5pH

4pH < pK,Bf, a,~ KK,/ [H]? H,CO,HF
Ig[Ca*}-L2@sieket, — 0.51gK K, — pH
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BB 5 A S CO,
wiFEE, REAZ. W,
C:=[CO,]/ o= KypPcor / @
CO* ] = a4, Ky pcor/ @y
Ca’™] = a 0 Ksp/ 95 Ky Peos

B FRERPRERER R A RRE
(W.Stumm, J.J. Morgan, 1981)

Ca?"] = [HT] Ksp/K1K2KHPc02
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Q)E TR ELEFpERXHR
O, +ne—Red 1)
fR#ENernster 52
E=FE,-(2.303RT/nF)lg[Red]/[0] (2)
3 R IEF &R, X

E,=(2.303RT/nF) IgK 3)
M LR LFEFEN1), AIGH
K= [Red]/{[O,][e]" } (4)=— 96500 3V mol
RIBpERITE X T=298K
pE= —Igle]=1/n{lgK-Ig[Red|/[O\]} ¢ 21 1k mol
= EF/2.303RT

pE = E/0.059 (5)
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s #FEpE>TEE, NO;RIFERS.

ek, EHESE 2
— 6B E B
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KIRIKPERBYFER7S A Fe(OH);(s) tFe?", ILAFe’*-Fe?'-
H,0
B2 ABHE pE MEAESIRE RN .
WS A REER IR E 431.0 X103 mol /L :
Fe’t + e —— Fe?' pE’ =13.05
pE=13.05+1/n 1g[Fe’*] /[Fe**]
LUpE<<pE'HK}, [Fe3*]<<[Fe?'], [Fe?*]=1.0X10-3mol/L

UpE>> pEC B, [Fe3*]>>[Fe?t], [Fe3*]=1.0X10->mol/L

lo[Fe?'1=10.05-pE = pE®
glte ]u -6 f m 15 18
-3 :

o -6
=2 -9 Fedt .~
-12 S
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Fe3t, As3t

PN ntermediate: Co?*. Fe*', Ni*t. Cu?'. Zn*", Pb?**

o HTEES: Cu'. Ag'. Hg?'. Pd?", Cd**. P¢?*, Hg?'. CH,Hg"
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(2) RESYEERTHIRES
: BREEMREEXDHRE

Zn°" + NH 3 === zm\u 52"

K,=[ZnNH 2*] /[Zn?* | [NH, ] =3.9 X 10?

ZnNH 37+ Zn(NHyo~
K=[Zn(NH,),**]/[ZoNH 2> |[NH,]=2.1 X 10?2
K\ KA RANH,IZHRLZo? ER—I BT HIEIE

iR EAEmEI PR EFEEZER M. 0.
B,=[Zn(NH,),>"]/[Zn*" | [NH,]*= K K,=8.2 X 10*
7Zn“t 4+ oNn 3
X FZn(NH,), 2 6.,= KK K;, ¥ FZn(NH,) > H 5,= KK,K.K,,
BEFEER:

Zn(NH 3) 22+
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Me?*+0OH-=—=MeOH* K,= B = [MeOH"] / [Me2*][OH]

MeOH*+OH- ——~=Me(OH),? K,= [Me(OH),’]/[MecOH*][OH]
B ,=K, K, =[Me(OH),"] / [Me?"][OH] 2

Me(OH),"+OH- —~Me(OH),- K,=[Me(OH),]/[Me(OH),’] [OH]

B ;= KK,K; =[Me(OH);]/[Me*][OH]°
Me“('oH)n_g-(n-% OH — Me(OH)HZ-? """ K_=[Me(OH) 2*]/[Me(OH)_>®-D][OH- ]
B _=KK,... K =[Me(OH)_2"]/[Me2*][OH]"

[Me],=[Me?*]+ [MeOH*] + [Me(OH),’] + [Me(OH), ]+ ...+ [Me(OH)_2"]
=[Me?*] {1+ B ,[OH]+ B ,[OH]?+...+ B _[OH]"}
=[Me?*]- a

v, =[Me?] / [Me],=1/ a

v, =[Me(OH)*] / [Me],= ¥,B [OH]

v, =[Me(OH),?] / [Me],= ¥, B ,*[OHT?

v, =[Me(OH),*"] / [Me],= ¥,B [OH]"
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0.8 §
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0.4 §
Cd > 5OH-# RIFEE 5B, 5514 0.2
1043, 1077, 10103, 10120 0.0
| pH=10 g L5 _ :
4 6 8 10 12 14
vy =1/{1+ B,|OH’]+ B ,JOH]*+ B,|OH]® + B ,|JOH ¥}
2t BE=E N o
=1/3.516 =0.284 E CA&-OHEEEFERE

v, = ¥, B O] =0.284X 103 X 104=0.567 PHE THIAH (BREREES, 1987)

w,= v, B ,JOH] 2=0.284X 1077 X 10=0.142
w,= v, B ,JOH] 3 =0.284X 10'%3 X 10-2=0.006
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[Cd¥]= v,Cd .
[CACI]= W?Cd: 0.9°
-1. [cdc=v,cd, | 0.8
[CdCL,]= 7,Cd, 0.7 !

[CdCL*]= v ,Cd, | [Cd*]= »,Cd,
[CdACI*]= v,Cd,
[CdCL)= #,Cd,
[CdCL,]= v,Cd,

[CdCl]= v,Cd,

P[CI]

a b
B Cd*-ClIH{RRBIZRRESIE
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