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Abstract : The dissolved organic carbon extracted from groundwater is separated into humic acid and
fulvic acid. They are characterized for their chemical composition, spectroscopic characteristics using
UV/VIS, IR and solid state “C-NMR spectroscopy, proton exchange capacity and molecular size
distribution. The results are comparable with the literature data. The study explains that the aquatic humic
and fulvic acid in this experiment are site-specipic and polydisperse natural organic matter with
considerable proton exchange capacity.
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Fig. 1. Isolation and purification of aquatic humic and
fulvic acid.
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Table 1. Physical and chemical analytical data of the
groundwater sample.

pH 7.9 st 0.098(mg/L)
Eh 357 (mV) Ba®' 0.009(mg/L)
Conductivity  1795(11S/cm) Fe*'™  0.938(mg/L)
0, 0.9 (mg/L) Mn* 0.040(mg/L)
Co, 7.920(mg/L) Si 7.750(mg/L)
DOC 99.1(mgC/L) HCO;  481.900(mg/L)
Na' 409.222(mg/L) | F 1.406(mg/L)
K 1.955(mg/L) cr 426.109(mg/L)
Mg™ 2.552(mg/L) SO 0.768(mg/L)
ca* 9.296(mg/L) HPO,”  6.528(mg/L)
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Table 2. Elementary components of humic and fulvic
acid from groundwater and literature values
(in wt%)
C H O N S
Humic acid 57.3 4.8 35.7 1.8 0.4
Fulvic acid  57.2 49 354 1.1 1.4
HA(literature)  50-60 4-6 30-35 2-6 0-2
FA(literature)  40-50 4-6 44-50 1-3 0-2
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Fig. 2. UV-Vis Spectrum of humic acid from groundwater.
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Fig. 3. IR-Spectra of humic acid from groundwater.
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Table 3. Relative peak area of various carbon of aquatic
humic and fulvic acid
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Fig. 4. Solid state 13C-NMR spectra of aquatic humic
acid and fulvic acid.
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Table 4. Proton exchange capacity of aquatic humic and
fulvic acid (in meq g'l)

Humic Acid Fulvic Acid
Total 6.61+0.27 -
Carboxyl group 4.75+0.29 -
Phenol group 1.86+0.40 -
Direct Titration 5.38+0.20 5.70+0.09

3.7 X 37| 2%
A WA & F R0l FAA
shue oy Hald o] (polyelectrolyte)
Zta Sle Belth YAy AfE Exke
Ase zta Qo] o2 Asjdne] FaAte-
olFTS FAdth olHd EAe EAhh A
= Ado] ok webd A714-54 pHSD
FAstE FAde A% BAR $9
& 8 oA}t FUketH ERA Y

fo i oxX

=

KR

18O Hf ox Jm

il

2 B N R

o 2 &
s
ot
)
B3
N
N
olN
N
)
ot

r 2
Ho
m‘
=3
rg

2, 2

oo

N o
2
N
s

Vol.15, No.1, 2002

Hl, Table 5= ¥7st pH 9 o] 2A|7] 2AolA &9
b s 74
AgoA E
50,000 Dalton Z7]1¢] £27} 714 =& WeE et
WE ¥hd FAS xRt 22 10,000 Dalton
2~
T

i=]
Rl
A7 BEE ¢ 5 Atk AAH 27 BEE
PN

tor e
4 >
o
-
1>
i)

o
]
N
e
b
iy,
K%
9,
Au)
o

1
N
o,

A9t Daltono] 7HA] ol2& EFEAHA (polydisperse
system)¥= & 4 St ol 7] 4L FEA
A8 F24e A 9 & 479 gkgd] #4853
W7t 2 Ao s Azbe

Table 5. Size distribution of humic Acid and fulvic
acid by the ultrafiltration ; permeability (in
%) according to the norminal pore size:
pH=8.5, 1=0.1M NaClO,

Norminal pore size Humic Acid Fulvic Acid
15mm(3% 10°Dalton) 99.8+0.5 100+0.4
5mm(1x10°Dalton) 92.7+1.1 100+0.9
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