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Table 1 Badc propetiesd pure huric add
Metd conponent
Function growps (ol kg™ %) Organic C (mol kg™ Y Ash( %)
(mol kg™
Totd acidity Carboxyl Pherolic goup o o Fe @ Mn N o
5.59 2.02 3.57 479.5 0.079 0.001 0.050 0.050 1.17 - — 0.014 0.042 1.24
)¢ = “ —" derptes the contents are below the limit of detection
1.3 HNO; HAO, , 25.0m ,
1.3.1 pH HA
2.0m( DOC50mgm ™t ) 25 @ Fe( ) :
50 m , 5m , (3 25.0m 30m, 2
Fedl; , 3t
0.08 0.16 0.32 0.64 1.28 mrol L™, (5) Fe( )
1 mol L™ INadl , Fe( )
010l LY, o0i1mlL *Hd oO.1pmolL-t 132
NsOH  pH 3.04.05.06.0 7.0, pH : 0 0.050.10
20 m Ar 30 min, 0-15mi L"%,
25 (£0.5) 24h,4000r min*
10 min. 1.3.3 . pH
, 0.10 nol L™~
308.2 K,
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o 5m NGO, 3m HAO, ’ 1.3.4 HA 12.0 m
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(2 OFren | oo0smolL'Fds Fe*
30m 10m , 37501 3.6 nol L 0.16mmol Lt 1ol L 'Nag
H,S04, 3000 | 2 mol L™ *NH,F, 30001 1% 37541 ’ 0.10 ol L-1,
3molL"* 3500 rmn~t  10mn, g gppL 'Hd 0.1molL NeOH  pH 7.0,
, 510 nm 120 mi Ar 30 min,
25(+0.5) 24 h
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Table2 Characteristic paramgtersof HA adsorb Fe®* ion reaction
pH S=SmC/ (C+1 K A G, A HS, AS
lon intensilty Terrperature Fe®* percent Srex 1K (K ol - Y) Kml'Y) @KoY
(mol L™7) (K) reductione ( %) (mmol g™ %) odfidents of
determination
R2
0 298.2 3.0 2.02 1.08 x 10° 0.9365 -52.7
4.0 3.18 1.01 x 10° 0.9238 - 52.5
5.0 12.90 3.4x10° 0.954 6 - 441
6.0 21.56 2.9x10° 0.945 6 -38.0
7.0 17.28 1.7 x10* 0.9325 - 3.0
0.05 298.2 3.0 2.70 7.7 %107 0.956 8 - 518
4.0 4.38 7.3x10" 0.957 9 -51.6
5.0 16.3 2.7x10° 0.962 5 - 43.5
6.0 26.8 2.3x10° 0.9457 -37.4
7.0 21.8 1.3x10* 0.962 3 -30.3
0.10 298.2 3.0 35.4 3.05 7.1x107 0.965 4 - 516 - 8712
4.0 19.2 4.94 6.6 %107 0.9785 - 515 - 215
50 7.5 18.3 2.5x10° 0.9623 - 43.3 - 963.1
6.0 5.3 29.8 2.0x10° 0.962 1 -37.1 - 998.0
7.0 4.6 24.2 1.1x10* 0.965 3 -29.9 - 1057
0.10 308.2 3.0 125 1.2x10° 0.956 8 - 41.5 -311.6 - 876.4
4.0 1.85 9.2x10° 0.974 6 - 40.9 - 326.3 - 926.0
50 10.5 3.3 x10% 0.9546 -32.6 - 330.5 - 966.6
6.0 19.1 2.5x 103 0.9438 -26.2 - 334.7 - 1001
7.0 16.2 1.2 x10? 0.9785 -18.7 - 345.1 - 1059
0.15 298.2 3.0 2.80 7.6 x 107 0.9536 - 518
4.0 4.56 7.2 %107 0.978 4 - 517
50 16.9 2.6x10° 0.9213 - 43.5
6.0 27.6 2.4x10° 0.9512 -37.3
7.0 2.4 1.2x10% 0.932 6 -30.1
2 Note: The data in the table were the averages of two determinations
’ ,O )
: : Fe’*
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: 2.3 Fe’
, HA Fe3 +
; ) 2 , k ,
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k 1 H 1 1
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pH , A H, A S, , 2.4 pH
pH , , 3 0.10 nol L ! 298.2
2.1 K pH : pH
et A G, : ;
208.2 K 0 =0.1079pH - 0.123 , R*=0.9876 (7)
AG, 308.2 K , ’
=S
pH3.0 7.0, 0.10 ol L™ 1, ’
Fe:3+ 3
(17 355.5 352.4 341.9 334.4 325.9 K,
Fe3+ 1 ’
( ) , '
' pH 2.0
' , (pH 7.0 )
A S?T] ] 3
: 1 17.18 mg g™ *, pH
3+
2 Fe Asn<o0, , 18.68 mgg !,
: Fe’ pH 0. 920
HA 4.91 = “
3 pH Fe*" b
Table 3 Hfect of pH on adomption and dewrption rate of Fe®* by HA
Fe3+ Fe3* 0
H Adsrption Fe®* bonded Fe®** bonded on Proportion of Desomtion Desomption
P (mgg " insde the suface interior and exterior (mgg™Y rete( %)
(mag™Y (myg™ Y bondages
7.0 35.86+0.06 17.18£0.02 18.68 £ 0. 06 0.920 £ 0. 003 0 0
6.0 33.87+£0.05 17.18+£0.02 16.69 £0. 05 1.029 £ 0. 003 1.99+£0.05 56%+0.1
50 27.65+0.04 17.18+0.02 10.47+0.04 1.641+£0.004 8.21+0.04 22.9+0.1
4.0 25.17+£0.04 17.18+0.02 7.92£0.04 2.150 = 0. 005 10.69 £ 0.04 29.8+0.1
3.0 20.68+0.03 17.18£0.02 3.50+0.04 4.91+0.01 15.18+0.04 42.3+0.1
2.0 17.18 £0.02 17.18+£0.02 0 — 18.68 £ 0. 06 52.1%+0.2

1)

I+

Mean = D
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REACTION CHARACTERISTICS OF Fe** ADSORPTION AND
DESORPTION BY HUMIC ACID

Weng Qiang" **  Wei Shigiang’”
(1 Inspection Center d Agri- Food Quality & Sdfety, Southwest University, Chongging 400716, China)
(2 Cdlege d Resources and Emvironment, Southwest University;  Key Laboratory of Agriculture Resources and Ervironment
Research d Chongging Gty, Chonggng 400716, China)
(3 Chemistry Indtitute d Pharmaceutical Resources, Southwest University, Chongging 400716, China)

Absgract Hurric acid (HA) was extracted from the surface il of an evergreen broad edf foregt in the Jingyun Mountain in
China. Characterigtics of humic acid adorbing and desorbing Fe® *ions under conditions varyingin pH , ion srength and tenper-
ature were guded with the CG-25 g ucosan gd chromatography method. The results show that the max adsorption Sym@nd adsorp-
tion equilibrium congant k increased with pH , and the thermodynarric sandard molar free energy changeA G, decreased , when
ion grength and temperature remeined the same. With pH and tenperature unchanged , Syacand k increased andA G, decreased
when ion strength rose from zero to 0. 10 mol L™ %, but things al wert in reverse when ion strength continued to rise to 0. 15
nol L. When tenperature increased, Suec, k, andA Gy al decreased sgnificantly , indicating that higher tenperature was
di sadvartageous to adsorption reaction. The thermodynarmic standard enthalpy changeA Hy, and ertropy changeA Sh,of adsorption
reaction were both below zero , suggeding that adsorption reaction was an exothermic one and tended to be nore in ordered gae.
When the other factors remeined the same , the higher the pH , the higher the absolute values of A Hy, andA S}, , suggeding thet
higher pH was advantageous to the process of adorption reaction. The percent reduction of Fe** ions decreased with increasng
pH, which fit the power function equation for description, showing a correlaion codficient reached the level of Sgnificance. The
derption rate of HA- Fe®** increased when pH decreased , showing a curve thet fit the linear equation , with a correlation coeffi-
cient do reaching the level of dgnificance. Obvioudy , the Fe’* adwrption reaction was &' two-phases’ reaction , enconpassing
interior and exterior reactions of humic acid.

Key words Humic acid; Fe®* ion; Admtion reaction; Adwrption and desorption characterigtics



