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Concentration and Spectrum Characteristic of the NaOH Extracted Humic

Substances in Three Size Fractions of Sediments from the Yellow River

SUN Li-ying> NI Jin-ren, SUN Wei-ling

(The Key Laboratory of Water and Sediment Sciences; Ministry of Education, Department of Environmental Engineering, Peking University,
Beijing 100871, China)

Abstract: The concentrations of total organic carbon (TOC) and the NaOH extracted humic substances were analyzed in three size fractions
C1:100~300 ums I[: 63~100 um and [l : <63 pm) of sediments sampled in the middle Yellow River. Moreover, UV-visible absorption
spectra, fourier transform infrared spectra (FTIR) and three-dimensional excitation emission matrix fluorescence spectra (3DEEM) were used
to characterize the chemical structures of the NaOH extracted humic substances in three sediment size fractions. The results show that sediment
organic matter in all the size fractions of the collected sediments is dominated by humic substances absorbed on the clay minerals. The
proportions of the NaOH extracted humic substances to TOC decrease with decreasing sediment grain size ( | > [[ > [l ). This may result from
the stronger interaction of the humic substances with clay minerals in finer size fractions of the colleted sediments. Similar UV-visible spectra
with different absorbance intensity are observed for the NaOH extracted humic substances in three sediment size fractions. The infrared spectra
of the NaOH extracted humic substances show five strong peaks in all fractions of the samples. The area ratios of FTIR peaks suggest that the
contents of the phenolic, alcoholic and carboxylic groups account for more than 75% in the NaOH extracted humic substances. Three
characteristic excitation-emission peaks present in the 3DEEM of the NaOH extracted humic substances: peak A (UV humic-like compounds),
peak C (visible humic-like compounds) and peak T’(phenolic compounds or protein like compounds). UV-visible; FTIR and 3DEEM results
imply that the aromatic degree of the NaOH extracted humic substances is higher in fractions I and I than in fraction [l . The results also
indicate that the aliphatic and aromatic contents are higher in fractions I and [ ; whilst the phenolics alcoholic and carboxylic contents are
higher in fraction I .

Key words: sediment; humic substances; grain size; spectrum characteristic
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Table 1~ Mineral composition for each size fraction of the collected sediment samples/ %
R EEel PRI NG 1Ege Lkt EEES A R JifkA Hzof
TG- [ 0.0 0.0 0.0 1.0 0.0 42.0 29.0 20.0 6.0 2.0
TG- 1l 1.0 5.0 1.0 1.0 1.0 4.0 12.0 30.0 4.0 1.0
TG-1Il 2.0 9.0 2.0 3.0 1.0 33.0 17.0 26.0 5.0 2.0
SMX- [ 1.0 4.0 1.0 1.0 1.0 47.0 18.0 21.0 5.0 1.0
SMX- [l 1.0 9.0 2.0 3.0 1.0 4.0 13.0 22.0 4.0 1.0
SMX-[II 2.0 11.0 1.0 2.0 1.0 39.0 12.0 27.0 4.0 1.0

2.2 FERIUB B AT WO T AL
T SR = [ Wl O AR A w48 B B R 1) 56 b

] WIOG EE AL B 1), £F 200 ~ 215 nmAL A EE
LS O o e B Rl e R Mz L) 4 G
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Table 2 TOC and HA + FA for each size fraction of the
collected sediment samples

AN AU R SR RS

FE b TOC (HA + FA) JEHE L CHA + FA)/TOC
/mgeg~! /mgeg™! I Le i/ %
TG- 1 1.06 0.034 3.2
TG- 11 1.35 0.025 1.9
TG-11I 3.15 0.019 0.6
SMX- | 1.67 0.28 16.8
SMX- [I 2.27 0.12 5.3
SMX-[II 4.13 0.10 2.4
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Fig.1 Typical UV-VIS spectra of HA + FA in the collected sediment samples
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Table 3 UV-VIS data of HA + FA for each size fraction of

the collected sediment samples

FE il Ey/Es E,/Ey ABS285/L*mg™!
TG- | 5.67 16.10 21.3
TG- 11 5.59 16.09 20.1
TG-11 5.58 16.09 19.2
SMX- | 4.87 14.46 18.9
SMX- [I 4.47 14.35 17.5
SMX- Il 3.46 11.87 16.1
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Fig.2 Typical FTIR of HA + FA in the collected sediment samples
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Table 4 Area ratio of FTIR peaks of HA + FA for each size fraction of

the collected sediment samples/ %

. mﬁf} +\mﬁ‘r4‘ ﬂlﬁ‘—‘z_ “"f"% A W 5CZHE c—0 8
By SRR IR OS5 &E)  Si—0 245D
TG- 1 76.5 7.5 9.8 6.2
TG-11 79.2 6.5 9.6 4.7
TG-11 82.2 5.3 8.1 4.4
SMX- | 83.4 4.9 7.4 4.3
SMX-[I 84.8 4.3 7.2 3.7
SMX-Il 86.4 3.9 6.6 3.1
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Table 5 Positions of the fluorescence maxima in the 3DEEM plots of natural organic matter in the literature

PG W i 44 e HE A WRBEKCE)/nm KA CE,D/nm
Ala) E e 220 ~ 260 380 ~ 480
B(Y) %58, RE AR 270 ~ 280 300 ~ 320
CCo) AL UL 2 T A T 300 ~ 380 400 ~ 480

D T BB 390 509

E TR R 455 521
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N U RE A B Al =) 280 370
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WU T/ (1 5 Y6 AR 5 . Miano 2557 1 Senesi™ B 57
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ey e S S N A R A SN S R A R
T3 PR S ZH B TR, IX S A e r] RS T K AR AR
SR TN D R R L A B A
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Table 6  Fluorescence data of HA + FA for each size fraction of the collected sediment samples

- U A U T % C 11
E./E, I, E./E, Iy E./E, I¢
TG- | 240/420 2.53 225/360 3.01 310/400 1.12 2.26
TG- 11 235/420 2.92 230/360 3.68 3107400 1.47 1.99
TG- Il 240/420 3.32 220/360 4.50 3107400 2.02 1.64
SMX- [ 240/420 4.37 225/360 4.78 3107400 3.24 1.35
SMX- 11 240/420 3.81 230/360 4.05 305/400 2.95 1.29
SMX-II 245/420 4.61 225/360 4.02 310/400 4.79 0.96
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ADTEAE 2 PRI B B e e A, 8P AR A
AU RAT 1 BIEI, 1,1 A s AE, DR ] 4
B3 BT AN [ 79 6 R B 5 e (R AR A AT S T, /K

W 4 B, ASTRDRL AR TR A mT 4 RS B o 11
1,/1.5 ABS285 Z&: IEAH G R =0.930), K Bl
WUBFERI 1,71, 5355 7 BEIEAOC, v & BUR 4
I 95 A, H g, /0 B XS Sierra 25RO B
FUEE 30, AT Ak 5 B B 11 F B T s A KR
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Fig.3 3DEEM contour plot of HA + FA for each size fraction of the collected sediment samples
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