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Spectroscopy and Spectral Analysis
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A= 0.1 g« L' &AM HE M AEDIG S, £FRT
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Table 1 Basical physical and chemical properties of the tested soils

BRI %

AL/

TR B R A 5 (o~ la 1) Hwb i b A FhkL
8 g =>0.2 mm 0.2~0.02 mm 0.02~0.002 mm <0.002 mm

Bt ERREEVEY FEAFENA 34. 89 1. 09 24.59 38.51 38.01

i+ AL AR B NF A 4.55 7.01 82. 02 0. 50 10. 47

1.3 MEHZE

K H Eelementar Vario TOC &4 #L Kk 43 7 4 U & Al i
A LR (DOC) i & i

# A JINGHUA UV-1800PC % 4h 1] UL 43 56 % B8 i1 49 4%
BEA AN AT WL e e, LB ik b s A, B RE 1
nm, A E 200~700 nm. A48 % B T ROE R
fESH, SUVAL TEARK N

SUV Ay = (Ags, /DOC) X 100

e Aps RIEF HHEG WY RN & W, SUVA RBIEF &
PERALFREEDS s E, /E, S 250 Hl 365 nm Ab (1 4 40 W O B (4
ZH, B S DOM AR X4 F 5 i A /N LR T, — i gk
PR (AT 2 F R R R W B 1 4 T A, T LGE B
E,/E; {H#ME DOM W JEs ik, E;/E, J& 300 Fl 400 nm
Ib i AN G B 2 1, B /E <<3.5 . LB R .
E,/E,>>3.5 I, LU HLER 0,

SR A S F-7000 %€ 5% % B 1T ik 47 = 4E 28 e i 4
SRR E N Bk DK (excitation wavelength) ¥l [l & 220 ~
500 nm, & ¥t K Cemission wavelength) Ji FEl & 220 ~ 550
nm, KR LSS 5 nm, fH 3 2 400 nm -
min ', ¥ N 5 nm, PMT H % 700 V, W EFE 0.1 s,
SE B LK) = 49 6ok T . Rl MATLAB 2016b {4 % =
Y 6T SR AT 15 1E 00 B B S 0 0 T A EC g, SR
DOMFluor THAii#17 PARAFAC 43H7, .0 — B0 43 0T 8
SETE AL E 2B o T B 25 SR n] ST
1.4 HIESH

FH Excel 2019 1 Origin 2018 347 5 % % 1 H1 & £ I 7F .

K JH SPSS 21 A ANOVA Ge 143 17 77 1% 36 47 W B i i)
M BRBPIAH 5 2 BRI 220001, R /DB #F 2%
(least significant difference, 1.SD) £ H H, % %t A [) W% Bt Bisf [a]
B TR RIEAT 2 5 B E T .

2 #ZRHHE

2.1 AREN BRI DOM K 0% Mt = 50 & = K R M E B3 4

WA 1 iR, AR ARSI DOM B W [ & Ca) A1 )
DOC & it (b) it W B s 8] 14 28 A6 58 . = F 4 i % DOM (1
WE [ it VR i) 1 8 0 3 9 B 4 . 2 W B SN P RT 20 min
P O, o B 7 T 20~ 260 min B BE, 7 W B S E AT &
260 min i, 24+ % DOM FgfHER K, H9.30 mg-g ',
W o 3ok 8 o % B 52 7 TR 1 DOC 55 5k i W, B ST 1] 189 Jon T o
. #£ 10~20 min B B Py, W B 520735 W DOC & &t 81
JH TR . T RE R BB 4 B A9 DOM M W 51 1 . 7 22 40
S5 T R s IR BB IR A A R 2R R AR AR B S A A
56 WA g B BF 1R) R0 A 5 26 B X DOM. It 8 F DOC & it 35 4
E R,
2.2 WM R RZE T 5 DOM K £E5h-F] I g 45 1E

S HN-T] TS BT AR R D HUR SR e A
P BRI R SR I 56 A0 1] DL 35 R R BT L 48 DOM B 4 8 45
FE) R R o AR TR 5 %ot AN [ W e ) VB S 7 5 90K T 5
T Ah-R] WCTEI Rl . 25 R0 2 BT, Bl W BT s e A %E
K. 7E 200~600 nm {4 3 B P9 W BRI DOM ) R o' 2
A T e, Hf Rl 200 ~400 nm i K 76 B AN T 08 %
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Fig. 2 UV-Visible spectral characteristics of DOM

in equilibrium solution after adsorption
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Table 2 Pearson correlation coefficients between quantity, spectroscopic characteristics of DOM and fluorescence component

Assy Aszgo Asgo SUV Aysy E,/E; E\/E;s DOC C1 C2 C3

Assa 1

Aszeo 0.999** 1

Asgo 0.999** 1 1

SUV Agsy 0.733"* 0.734"* 0.724"* 1

E,/E; —0.832** —0.832** —0.840"* —0.290 1
E,/Es —0.823** —0.822** —0.829"* —0.266 0.914 > * 1

DOC 0.957** 0.956" * 0.960" * 0.517** —0.899** —0.928" " 1

C1 0.843** 0.844 " * 0.835"* 0.932** —0.419** —0.468"* 0.707** 1

C2 0.759"* 0.759** 0. 749" * 0.934** —0.283 —0. 364" 0.604* " 0.977** 1

C3 0.948* * 0.948* * 0.943" " 0.886** —0.619** —0.631"" 0.839** 0.949 " * 0.906 " * 1

TE: o« FoRAE 0. 05 KPR RFMA * FoRAE 0. 01 BFAP T RFMK

Note: x indicate the correlations were significant the level of 0. 05; % x indicate the correlations were significant the level of 0. 01

e

34
Wi E DOC & &, R M-I 3E . = 4E92500t
TRES A AT T 0 2 B S T W BRI )R I S
DOM By %5t M i 25 R AIE . 75 21 LAF 2518

CL) e % BRI T 179 3 4o 38 %0 DOM. g W Bff &t 728 37 5%

B B 20 min Y DOM W Fff it K F 20~ 260 min B B 4 )
W BfE . O B RS ) Ry 260 min B, B X DOM () W B & ok
9.30 mg+ g ', WiEX DOM LBt H 9. 18 mg + g~ ' A
YERP X DOM g W i o4 8. 90 mg = g '

(2) W B S 1% 75 W 1 DOM. 445 3 4~ PARAFAC %% 5%
A4y CLAS R UV KB HFR . C2 414 o b 4t 4 40y U 28 )5
PATRZ 43, 05 B PEM AL AR BE Ry . C3 243 S 28 T S8 T 4045
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KIEE YR RAAT 5255 . AT 4> F st 45 C1 A C2 g5y K. B o ARBFFEH, B A HE A DOM i W% Bt it L0 - F e b
X C1 AN C2 44y 1 W% B BE AR F i L A 38 @h, (AXE C3 XPHENE DOM By W B & K. = Fl 3 %) DOM 35 77 1 45 44
4153 0 WL B RE D A0 T R R DR RD . WX CL AL W W RS B L R O B B R Y B, R R
B AE J) B, 7 BERDXE C2 4143 1 W B £ ) BT Gy W B DOM e 55 7 4 AL 72 B2 AR 1 2045

(3) L etk j R DOM 25 4 REAE 4B 25 5% W DOM iy 0% Bt 47
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Study on Adsorption Behavior of Dissolved Organic Matter Onto Soil With
Spectroscopic Method

MIAO Chuang-he'*, LU Yizhong' **, YU Yue', ZHAO Kang'
1. College of Land Science and Technology, China Agricultural University, Beijing 100193, China
2. Key Laboratory of Arable Land Conservation(North China) , Ministry of Agriculture, Beijing 100193, China

Abstract Dissolved organic matter (DOM) is an important component of soil organic carbon pool, which plays a vital role in soil
biochemical processes such as carbon and nitrogen cycle, nutrient conversion and pollutant migration. Exploring the adsorption
behavior of DOM onto soil can provide a theoretical reference for the application of compost and the behavior of DOM in soil
environmental. In this study, two different types of soils (black soil and fluvo-aquic soil), and quartz sand, were selected to
carry out the adsorption experiment. UV-Visible spectroscopy and three-dimensional fluorescence spectroscopy combined with
parallel factor method was applied to analysis the spectral characteristic of the DOM in the solution. The results showed that
DOM was adsorbed by soil particles quickly. The adsorbed amount of DOM would gradually decrease with time. Due to the
difference in properties of the three medium, the adsorbed amount of DOM is different. The adsorbed amount of DOM onto
black soil, fluvo-aquic soil and quartz sand at 20 minutes,accounts for 61. 94%, 67.43% ., 61.57% of the adsorbed amount at
260 minutes. The adsorbed amount of DOM onto black soil, fluvo-aquic soil, and quartz sand up to 9. 30, 9. 18 and 8. 90 mg *
g ! at 260 minutes. The UV-Vis spectroscopy showed that the absorbance of DOM in the solution decreased with adsorption
time in the wavelength range of 200~600 nm, and the decrease degree of absorbance was larger in the first 5 minutes than that

at 5~ 260 minutes. In addition, SUVA,s;, values increased firstly and then decreased with time. The results of PARAFAC



3838 S 5 6 M %40 &

analysis showed that there were three organic fluorescent components in the adsorption equilibrium solution. The C1 component
(325/410 nm) was identified as UV humic-like, originating from terrestrially-derived organic matter, and the C2 component
(two peaks are 260/435 nm, 350/435 nm) identified as humic-like, aromatic and derived primarily from terrestrial plant materi-
al, C3 component (two peaks are 280/500 nm, 375/500 nm) is a typical humus-like component of terrestrial origin, the poor
contribution of macrophytes., allochthonous. The relative molecular weight of the C3 component is higher than that of the C1 and
C2 components, but the degree of aromatization is lower than that of the C1 and C2 components. Black soil shows lower adsorp-
tion capacity for C1 and C2 components than fluvo-aquic soil and quartz sand, but for C3 component higher than fluvo-aquic soil
and quartz sand. Fluvo-aquic soil has the largest adsorption capacity for C1 component, and quartz sand has the largest adsorp-
tion capacity for C2 component. In summary, the soil types and the structural characteristics of DOM was the main factor that
affect the adsorption behavior of DOM onto the soil. Therefore, this study could provide a theoretical reference for the rational

application of compost on different types of soil.
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