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Fig. 1 The adsorption efficiency of FA of
weathered coal on various resins
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Table 1 Adsorption and elution efficiencies of various resins for fulvic acid (FA) of weathered coal

7. mE e | 3. 5 10% WS B 5. 0.5N NaOH ,

1. TREEN | R TRBREE sk Fa e S-oHx

(mg) (mg) (mg) 2

GDX-102 10.1 7.17 71 6.3 88

DA-201 10.1 6.56 65 5.9 90

D-71018 10.1 5.25 52 4.2 80

7.%7 16 10.1 3.74 37 3.6 9%

Amberlite XAD-2 8.38 3.10 37 2.6 84
7.k 7, 3502 10.1 2.52 25 2.7 >100%

* BB A R B TRIERAY TR,

High value may be due to the impurities of resin.

1. Type of resin;

4. Adsorption recovery;

7. Dakong.

2. Amount of FA through resin;

3. Amount of FA adsorbed by resin;

5. Amount of FA in 0.5 N NaOH effluent; 6. Elution efficiency;

ME 1 ELEH, GDX-102, DA-201 F1 D-71018 3 FiitfEd s BEEHIR M 35 X
BT, KFL 16 ft XAD-2 WgZEd /N ISR IS Rtk (B S B BREMIE L vE

BRI ARBTHIR , WY 3B BB S8 T B, 22 2 /NI IR B R0 20 % 2o
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GDX-102 Rfig & —FhAERR BB 5, Xt T B AL & B BRI, EHXHEAKF—
sk b A mBoK e Y. BEBRSETHERN, ENANEKZHEERE. X
HLERHIT 1A 10 Z2REHBEOEEN 1 ASKILER (Asp) .FEE (AL)FHE
i (Lys) & 10 EREARXRESHER,&H HC #HE pH 2, HHEKSBINE 7
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Table 2 Adsorption efficiency of some resins for sugar

" 2. @3RN 3. 3 M B e
1. LT E HOR AR R (%)
(mg) (mg)

GDX-102 ‘ 10 0.3 3
XAD-2 10 0.3 3 ‘
DA-201 10 0.8 8

1. Type of resin;

2. Amount of glucose through resin;

by resin; 4. Adsorption efficiency.

£3 LHRENEERRKE

Table 3 Adsorption efficiency of some resins for amino acids

3. Amount of glucose adsorbed

3. I 4 B IR .
1.piHg 2.5 KB HEBRE HNEEXBRE (%)
(mg) (mg) °
GDX-102 AFILEE 10 0.13 1.3
B.REE 10 0 0
C.HiSE 10 0.08 0.8
XAD-2 AFIREE 10 0.27 2.7
B. K& 10 0.10 1.0
C.HAE 10 0.20 2.0
DA-201 AEIREE 10 0.27 2.7
B.R&R: 10 0.10 1.0
C.iam 10 0.20 2.0

1. Type of resin; 2. Amino acid; 3. Amount of amino acid through resin; 4. Amount of

amino acid adsorbed by resin; 5. Adsorption efficiency; A. Aspartic acid; B. Alanine; C. Lysine.

B GDX-102 WIEX E EEAIR M GEIEL Amberlite XAD-2 5545, {HXHAML
& nEEEBR AR M 6 HER S, T HNEEBNTM R XAD-2 BiK, —K<3%. 18
Stuermer #RIE™? Amberlite #ifE X EEBRFIEBER ERE M,

DA-201 ®HE X5 B BRI 68 17 1RER (B e X oKL & B R S B AT M R &L
GDX-102 {55, B HE,
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H b W, GDX-102 5 AEA BB KR KRR AL & #1, XA
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3. GDX-102 #iE X g KB RER R =
FEERER T & MR A O I 2 R RO 2R A B, BRATEEM GDX-102 WiEREAT TM
F 8 R A S K P 0 B R AT SRR R TR MRS R, IR Amiberlite XAD-2 #¥fE
Extio SR mME 4o
# 4 GDX-102 W REXT 5K B A FI Z B TS 4y SR IR S o

Table 4 'The extraction efficiency of GDX-102 resin for humic substances from seawater

R L Rl - W5 T LEIEY
i emy | ORE L min)] S.IRE | 9- TR | 842G | 0 TRk
(mg) (mg) (mg) (mg)
\ £80.6.11 478.4 289.6
GDX-102 138.2 2480 144.5 80.7.19 465.8 472.1 311.8 300.7
. 80.7.1 227.0 234.3
Amberlite XAD-2 138.2 2480 95,7 $0.7.31 193.7 210.4 256.4 245.4

1. Type of resin; 2. Volume of resin used; 3.Amount of seawater through resin; 4. Average
flow rate; 5. Date of extraction; 6. Humic substances; 7. Ethanol-soluble matter; 8. Amount
extracted; 9. Average amount.
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BMATARRREAECS BB LB, BB & EEE N N& & ERmi
R B E 1 O S AL LMWL S B — BB S, NZEPEA
EMESEL; O/LFEHIEHEL,



i RS BHBEROTR L H GDX-102 IRMMIED BB KEHE R 375

&5 WK FARZHTBEMNTREANR. K55 E/E L

Table 5 Elementary composition, ash, E,/E, ratios of FA and ethanol-soluble matter from seawater

D
LS 2 BRI cpa | BB | BiEe
C H N S (o}
FA GDX-102 46.15 6.41 7.49 1.05 | 37.05 7.20 1.85 8.58
XAD-2 46.92 6.45 7.65 0.96 | 35.77 7.27 2.25 9.44
AZETEY GDX-102 55.56 7.06 4.73 1.18 | 29.52 7.87 1.95 7.24
XAD-2 54.99 6.93 5.00 1.26 | 29.87 7.94 1.95 8.26

* E,/Es EbfER4MBIFE 465nm F1665am P ERMBMIEEEZ .
E,/E¢ denoting a ratio of the extinctions measured at 465 mu and 665 mu, respectively.
1. Sample; 2. Resin; 3. Elementary composition; 4. Ash; A. Ethanol-soluble matter.
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Fig. 2 Ultraviolet absorption spectra of HA and FA from seawater
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Fig. 3 Infrared absorption spectra of humic

substances and ethanol-soluble matter from seawater
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Fig. 4 Infrared absorption spectra of Fig. 5 Gel electrophoresis patterns of
fulvic acids from seawater and soil FA and HA from seawater
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Fig. 6 Liquid chromatogram of

ether~soluble matter from seawater
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STUDIES ON MARINE HUMIC SUBSTANCES I. ISOLATION OF
HUMIC SUBSTANCES FROM SEA-WATER WITH AN
EFFECTIVE ADSORBENT, GDX-102 ADSORPTION RESIN*

J1 Minghou Cao Wenda and Han Lijun

(Institute of Oceanology, Academia Sinica)

ABSTRACT

The adsorption efficiencies of both GDX-102, a China-made adsorbent, and Am-
berlite XAD-2 for humie substances from seawater were comparatively investigated.
Results obtained indicated that GDX-102 resin adsorbed the hydrophobic organic com-
pounds more effectively than XAD-2 did, and both resins did not adsorb the hydro-
philic organic compounds such as amino acids and sugars. After adsorption, the humic
substances were eluted with 1IN NH.OH solution from the resin column, and then the
ethanol-soluble and ether-soluble matters containing fatty structure and more hydro-
phobic organic compounds were eluted with ethanol and ether, successively.

Under the same conditions, the adsorption yield of humic substances from seawater
by GDX-102 resin was 2.24 times higher and the flow rate through resin eolumn was
1.5 times faster than that by Amberlite XAD-2. The authors, therefore, deem that
GDX-102 resin is a more effective adsorption resin than Amberlite XAD-2 for humic
substances from seawater.

The preliminary chemical characterization of fulvie and humic acids from sea-water
obtained by both resins on elementary analysis, UV-absorption speetra, IR-absorption
speetra and gel electrophoresis was carried out. The elementary composition and the
distribution of molecular weight of FA isolated by the authors from seawater are
essentially akin to those of FA from Sargassum Sea, characterized by Stuermer et al."™®,
but the IR-absorption spectra of FA accord with that of FA from soil by Schnitzer™.

The ethanol-soluble matters seem to be a group of organic matters differing from
HA and FA in elementary composition and IR-absorption spectra, and containing more
hydrophobie portions.

The liquid chromatograph of the ether-soluble matters shows the presence .of a
lot of polynuclear aromatic hydrocarbons (PAH), mainly originating from fossil
fuel by human activities. The GDX-102 resin might be used as a suitable adsorbent
for PAH from seawater as well

—

* Contribution No. 727 from the Institute of Qceanology, Academia siniea.



