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Dy = Q(Mg)/c(My),
D = Q(Mg)/(c(Mg) + ¢(M.)),
AF, QIMR) AR E FEM IR LM BRI A & (umol/g), c (M) NERPIFE LB E FRWKE
(mol/L), ¢ (M) A SELALABLS TS BE TIRE (mol/L), B AR AYHTRE R HL
YU BBEZE S ML, (G = DA, (1R FEER .

Ig (%ﬂ -1) =lgB+ilgc(L ), (2)

A (2)B R Schubert KESWREEEMHE. lg(De/D - 13 g o (L7 )1EE, HEZH HE
FL% i, BEENEL S TR E ¥ XA 1g 8o B TR, lg g TUIMER 1g-(L7) =0
B3, MBELRSBE, FEHFABEE 2% VEBY, RENBE I 5 St st &t
R B, RMER HL AT HURL, B, BEM S AR AT IO, AR B Q)R RBE M
oo, B, MAREREY(>1),RE VML, BREVBREFEE L, i TRXKRBE T
B ig b
lg B = lgc(M) —lg (M) — ilg c(L7)o (3)
LEREEESW(G >, BR(D)BEIR(), BETAELE S g (D /D -1).
lgc(M)M g (L7 )RBESTREFH B, :

lgB: =g (PD‘O =1)-lgj -G -Dlge(M;) — ilge(L7)o (4)

W SOREHR T FRFREPHRER T, BN TRERNEZBR S, ENEERRE
I M;L; R

(M) = je(M;L:)e (s)
R3] FEESDREE B ELT]E.
lgc(M,) =lgj+lge(M;L;) = 1gj +1g B +jlgc(My) +ilgc(L7), (6)

HR6) TR, EEE « (M) &RMAET, lg c (M) M g o (L) EE, TNERFERRE i EFHE
c(LT)&MBT, lg c (M) lg o (MOEREL, ATANERBERE j. KRB M5, % /7 B%E
BEA, 0B (M) cM) (L) K j i B, TAR(6)RBE LR AN Ig Bio

2 ZRHRS

2.1 RHE5EE

2.1.1 BH “Co. HPEHRETHMEFRBEEMENC Co(NO,),, BLHl B E N 1.00x 104
mol/L ®Co(NOy ), &M B . TR AR MBS FCE [4).[5), Eb¥HREBI®
WM RE, HEB T KR BB RIKE N 5 o/ VW, EHEKF P& B TRBMIG.
EWRAE AR 001 X 7 BERYERAR, £ H MR B E S, BN Na* R, 550 E B
NaCl B T @B, TGO ) CTEHEBHPEHEREH.

2.1.2 &% FT-603 BrAl v [NIEIE K, FH-463A B 3 E fr s LB LS} 472 ; PHS-3C
RBFREIT LB £,

2.2 BEFXHITHEHELE
[4], HNO3 pH 5.0+0.1 50mg
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: Yo() : KNOs ,
HEF10.0mL. BT =G0+ 1) CHEBEHFER 7 4G, WE EEHRN pH BB
WERE, S R pHE R 5.3+0.2, Co([FFEMBHEMNBHAR Q
(pmol/g) RIBWARF PRI S LIS E 2 2K G, HRBRWKEAKEAR S FRE TR
A RRER A B E ¢ (L™ )FE R (mol/L),

3 SRR

3.1 fFEFEZHNERENCEZRESCo( 1 )WEEHREFTH
EEBBRKE (L) =4.42X107° ~ 2.0
1.34% 1073 mol/L, ¢ (Co?* ) =1.13 X107 ¢ ~ [
1.33X107° mol/L MEFIRE 1=0.001~1.0
mol/kg &M TF,1g (De/D - 1) 5 lg ¢ (L7 )RR
ErTHE I 61 1 i34 FELARE)
RBE(gp)MNTELIP, A THREFRE
Xt lg g R, R H RS aEE. BE L 5}
PR E  BEL, B =1.44.0.95, _1_94'5 T Y
0.99 BEERT 1:1 BEEHY ML, :=0.39 ' Ig [e(L)/(mol » L))
RHANER T ZEEREY ML, 451N (3)
HA(RA, R GATREM g g, rmgg B DD -DTlc(L)HRE
BIAE 2 ME 12BN EETFTREN Fig.1 Plots of Ilg(Dy/D —1) vs. lgc(L7)
0.001.0.010.0.10 mol/kg BT, AR 1:1 A 1:1——0.001 mol/kg, 2-—20.010 mol/ke,
%%o KEF, % 9 o [ =0.001 mol/kg Hq‘é’]% 3——0.10 mol/kg, 4——1.0 mol/kg
EHBER/NT 1=0.010 1 0.10 mol/kg BT AEE; EHE MR E ¥ HEERETE M TA
HRE—HH, BTRERN1.0 mol/kg i, BEIME M, L IEL S RE HEE, MEBRRT
BEFIEE M 0.001 mol/kg ¥ AZF] 1.0 mol/kg, HETAFEMEMEAIE i N 1.4 B/DE
0.39,1g B 5.77 B/NE 1.94, X8 1g g EMEL W, ASGEMSTHFEBIN g u M
4.30 FREGRE AW, IR FIRE N 1.0 mol/kg RHAERT MLARGY. ARAETERET g fu

1 G( )
Table 1 Stability constantsof Co( ) complexes with weathered coal fulvic acid obtained by
Schubert method at different ionic strength

I/ (mol- kg~ ) i Igp r
0. 001 1.44 5.77 0.97
0. 010 0.95 4.31 0.99
0.10 0.99 4. 40 0.99
1.0 0.39 1.94 0. 96

(notes) :t=(30+1) ,pH=5.3%+0.2,r (correlation coefficient)
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Table 2 Sahility constantsof Co( ) complexes with weathered cod fulvic acid obtained by modified
Schubert method at different ionic strength

I/ (mol kg™ Igfe( )/ (mol-L" Y] 1g(Dg/D -1) lg[c(M)/ (mol-L™h]  Ig[c(MJ/ (md-L" Y] 1gBs1 1gBa 1gB+s

- 4.36 - 0.83 - 6.01 - 6.83 3.54 "
- 4.06 0.21 - 6.04 - 5.83 4.27
-3.75 0.44 - 6.06 - 5.62 4.19

0. 001 - 3.45 0.84 - 6.13 -5.29 4.29 4.300.11
-3.15 1.17 -6.24 - 5.07 4.32
-2.85 1.57 - 6.46 - 4.89 4.42
-4.33 0. 098 - 6.01 -5.92 4.42
- 4.03 0.55 - 6.06 -5.51 4.58

0.01 -3.72 0.84 - 6.12 - 5.28 4.56 4.48+0. 10
-3.42 1.14 - 6.22 - 5.08 4. 56
-2.82 1. 56 - 6.45 - 4.89 4.38
- 4.30 0. 0091 -5.75 - 5.66 4.39
- 4.00 0.52 - 5.82 -5.31 4.51

0.1 - 3.69 0.77 - 5.90 -5.13 4. 46 4.43+0.08
- 3.39 1.04 - 6.02 - 4.98 4.43
- 3.09 1.26 - 6.15 - 4.89 4. 35
-4.27 0.26 - 5.40 -5.15 9.63
-3.97 0.39 -5.45 - 5.07 9.51

1.0 - 3.36 0.76 - 5.65 - 4.89 9.47 9.31+0.31
- 3.06 0.72 - 5.63 -4.91 9.11
-2.76 0.83 -5.70 - 4.87 9. 00
(notes) :t=(30+1) ,pH=5.3%+0.2
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Fig.2 The ddribution of Go( ) between the slution
and redns at different fulvic acid concentrations
c(L ™) :1—0x10" *mol/L ,2—1.20 %10 *mol/ L
3—2.37x10 *mol/L ,4—4.74 %10 *mol/L ,
5—7.12x10 “mol/L

Ig [e(MY/(mol * L]

4
3
2
1
38 =6 84 32z a0
Ig [e(L")/(mol « L]
3 lgc(My) Ige(L)

Fig.3 Potsof Igc(Mg) vs. Ig c(L ™)
c(Myf) :1—=2.05x10" "mol/L ,

2—3.16x10 ‘mol/L ,
3—4.27x10 'mol/L ,
4—5.37%x10 "nol/ L
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3.2 6OCQ( )
' c(L) . -4.5} 4
Co( ) 2 — i
P 3
2 y s w2 -5.0- /2
D |
Q(Mg) 1.0 2.0 & _5<5_/ 1
3.0 4.0pmaol/g 2 R
4 L) =0 = |
c(L™) S .0
c(My) , 2.05 -
x1077 3.16 X107 4.27 x10°7 537 x A T T e T =i =2
10" mol/L ; Ig [r?4(mal » 1))
c(L™) ,c(L™) =0
b 1g M
c(L™) #0 4 lgclMg) 19 c(My)
(M) c(My) Fig.4 Potsof Ig c(M¢) vs. Ig c(Mf)
| (Mo | L) 3 c(LY:1—1.20x10 *mol/L ,2—=2.37x10" *nol/ L,
g ¢ilMe gc 3—4.74%x10 *mol/L ,4—.12 %10 *mol/ L
3 C(Mf) 4 i
1.46 1.31 1.27 1.27 1.20x10 % 2.37x10°* 4.74x10°*
7.12x10 *mol/L g c(Mo) Ig c(My) 4 4 , i
1.89 1.09 1.08 1.57 3 4 ilj,
11 (6) lgB 1 :4.46+0.15 4.70 +

0.03 4.63+0.01 4.81+0.11

4
(1) ,
11 21 11
9.00 9.63 o
(2 0.010 mol/ kg
lgB 11 Co( )
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DETERMINATION OF STABILITY CONSTANTSOF THE Co( )

COMPL EXESWITH WEATHERED COAL FUL VIC ACID

DON G Wenrming', DU Jinzhou*, TAO Zuyi', ZHAN G Hong-ging?
WAN G Xu-dong?, YOU Zhi-jun?, L | Wei-juan?

(1. College of Chemistry and Chemical Engineering, Lanzhou Univeristry , L anzhou 730000 ,China;
2. Ingtitute of Radiation Protection of China, Taiyuan 030006, Ching)

Abgtract : The stability constantsof Co( ) complexes with weathered coa fulvic acid are deter-
mined by both Schubert method and Stevenson method at pH=5.3+0.2, 1 =0.001 1.0 mol/
kgand (30+1) . The modified Schubert method is a0 used to estimate the stability constants
of Co( ) complexes with thefulvic acid. It is shown that the trend of forming polynuclel conr
plexesof Co( )-fulvic acid increases with increasng ionic strength in the solution and that 1 1
and 2 1 type complexes, regectively , are formed at different ionic strength. A comparion be-
tween the valuesof IgP obtained by different methods is made.

Key words: fulvic acid; Co( ) ; complex; stability constant; ion exchange



