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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 s 0.098(mg/L)
Eh 357 (mV) Ba® 0.009(mg/L)
Conductivity ~ 1795( 18/cm) ™™ 0.938(mg/L)
0, 0.9 (mg/l) Mn®  0.040(mg/L)
o, 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) a 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 0 N S

Humic acid 573 4.8 35.7 1.8 0.4
Fulvic acid 572 4.9 354 1.1 1.4

HA(literature) ~ 50-60 4-6 30-35 2-6 02
FA(literature) ~ 40-50 4-6 44-50 1-3 02
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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.

3.6 1A PC-#xp|2Y AHEF

w3 PeaxsEY AfERS A9H Eayy
AR AR Pzl A47]0] tek REHQ)
Anz Azt HASH FASl 14 “C A7) gw
»~HEHS Fig 40 TAEQIT. 14 “C- AR FH
selEde AWE EgA0S0ppm), WEES wA

of

(108-165ppm), 7}==4 TA(165-190ppm) ]l 7]

%Ea o 447 wa

solth Table 39 AdE HW WIS B4 HES
HAZ} & bl A g4 W& FA O o 55
= @ F Uk ol 94 EAelAY] HIC B O/C H]
SollMe & & fIE Atoln] FAS] R B
Hl-&o] HAC Hla] w8 AL vl A ud &
2 24 Adele dAeks AR FMdn

Table 3. Relative peak area of various carbon of aquatic
humic and fulvic acid

Ether, Alcohol

Aliphatic Carboxyhydrate, Aromatic CaIbOXylf
Ammir Carbonyl
ine
Chemical
shift 0-50 50-96 108-165 165-190
(ppm)
Humic 9 8 41 13
acid
Fulvic ;
acid 43 13 23 16
Humic acid
Fulvic acid
| | | | l
250 200 150 100 50 0 -50
ppm

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")

Humic Acid Fulvic Acid
Total 6.6110.27
Carboxyl group 4.75+0.29
Phenol group 1.86£0.40
Direct Titration 5.3840.20 5.70£0.09
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Table 5. Size distribution of humic Acid and fulvic
acid by the ultrafiltration ; permeability (in
%) according to the nominal pore size:
pH=8.5, I=0.IM NaClO ,

Norminal pore size Humic Acid Fulvic Acid
151m(3 <10 'Dalton) 99.840.5 100 0.4
5um(1 %10 *Dalton) 92.7+1.1 100 40.9
3 (5 %10 “Dalton) 86.512.1 100416
2.1am(3 {10 ‘Dalton) 27.6432 76.245.7
1.5m(1 {40 *Dalton) 15.740.1 59.240.7
1.37m(35 «40 *Dalton) 6.7:12 269
13m(1 x10 *Dalton) 2910.1 14.620.9
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