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HV (N43°48 43" ; E125°
, 2338 ;H225.7m) ,
(Aquolls) ,
1 (N44°45 ;E12345) ,
(Quartzipsanr
1.1 ments)
1.1.1 , 0 20cm ,
(N43°48 (70 100 cm)
44" ;E125°23 45' ; H230. 7 m) ,
(Argiudolls) , 1
1
Table 1 Basc propertiesd ils used in the experiment
pH
il il lajer  Organic metter Totd N Totd P Avdlable K (H0)
(cm) (gkg™ (gkg™ (gkg™ (mg kg™
Black il (Argudolls) 0 20 21.22 1. 46 0.52 167.2 6.50
Meadow il (Aquolls) 0 20 22.83 1.73 0.69 136.5 6.32
Aedlian sandy il (Quartzipsanments) 0 20 15. 65 0.78 0.22 126.9 7.60
Black subsoil 70 100 4.83 0.50 0.18 110.7 6.56
1.1.2 (HMc)
, 35 509, 100 m
(50 70 ), , 40 , 25m 2ol L™ HsRFO,(d=1.1) ,
a2.3gkg !, 56gkg?t, 30 min,1 500 r min~ ! 10 min,
C/N 79 2moll ! HsFOu 2
1.2 FFA ( ) 25
( 10 ) , m O0.1nol L *NaOH 0.1 ol L™ NapP,O;
21(120g +60g ) , (NH;) 290, (pH=13) , 1h(70 ),
C/N 25 1 ( 3000r mn ! 30 min,
100 g , 1000m , 15 min, 3 )
2 3d, , (HB) , (HV)
, ), =10 1 50m 0.5 mol L™ H, S0, (70 )
65 %, , 3h,3000rmn ! 15 min, ,
, 25 , “ 50 m 0.1 mol L™ * NaOH, 10
" , 90 d ml Nax 0, , 4 h
1.3 (25 ), 3000 r mn ! 15 min,
1.3.1 (HVi) 50m 1nol L°*
Pallo NaOH  (HF+ HQ) , (70 ) 3 h,3 000
Na, PO, (HE) rmn * 15mn, 1nol L *(HF+HQ) 3
Pallo HVI 50m 1nol L™ HF, (70 )
, , 3h,3000r min ! 15 min,
, 50 m 0.1 nol L™ ! NaOH, 10 mi
(HvN) , 2 , (HMIi) NaeSOy 4h(25 ),3000
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rmn ' 15min, (HVIc) ,
(HvI) :
(HE) (HA) (FA) HAO, —+H,0s  ( )
HA FA ( ),
: (1) ) [12]
HM
Pdlo HVi  HMc 2
HMi HMc 1 1Hd pH=7.0,
, 2 2.1
, 1 2 3 )
, , HE ) 30% 50%
, ,HE ,
, FFA 10% 14 %,

, HVi HMc 2%,

132 . 72w FA (FFA)
400 465 600 665 nm , E/ Es, ; HA/ FA 4,
Alogk , KBr - FA
FFA : Freefulvic acid; HA : Hurric acid;;FA Fulvic acid ; HMIi : Hurrin linked to iron; HMc :
Humin linked to cdlay ; HMr : Humin resdua
1

Fg 1 Rddive contents o various fractions o organic metter in dfferent sils

2
Table 2 Fractions o organic meiter in dfferent ils

Black Sil (Argiucolls)

Meadow il Aedlian sandy il Black subil incubated
Surface layer Qb (Aquolls) (Quartzpsamments) with corn gaks
Fraction
C ¢ TC C C/ TC Cc c TC C c/TC C c TC
(gkg™ (%) (gkg™H (%) (gkg™h (%) (gkg™ ) (%) (gkg™ (%)
TC 12.30 — 2.80 — 13.40 — 9.10 — 6.25 —
FFA 1.42 11.5 0.36 12.4 135 10.1 123 13.5 1.05 17
FA 1.57 12.3 0.25 8.9 1.02 7.5 1.78 19.5 6.23 10.0
HA 4.25 34.9 1.05 37.3 4.62 34.3 1.42 15.6 6.45 10.3
HMi 0.38 3.1 0.13 4.8 0.74 5.5 0.33 3.6 2.05 3.3
HMc 0.33 2.7 0.06 2.2 0.56 4.1 0.13 15 2.53 4.1
HMr 4.19 34.0 0.85 30.3 4.91 36.6 3.19 35.2 36.33 58.1
TC: Totd arounts o organic netter carton; FFA : FeefuMic add;HE: Bdractable huus; FA : Fuvic add;
HA: Humic add;HMi : Humin linked to iron;HVic: Humin linked to day ;HMIr : Humin resdud

(1) .00, O ,2003. 8 9
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3
Table 3 Ratiosd variousfractions of il organic ntter in dfferent ils
FRA/ FA HA/ FA HVi/ HVc
Black il (Argudolls) surface layer 0.9 2.7 1.2
Black il (Argudolls) subsoil 1.4 4.3 2.2
Meadow il (Aquolls) 1.3 4.5 1.3
Aeolian sandy il (Quartzpsamments) 0.7 0.7 2.5
Black subil incubated with corn gaks 0.2 1.0 0.8
FFA : Freefulvic acid ;FA : Fulvic acid ;HA : Humic acid ;HMi : Humin linked to iron ; HMc :
Humin linked to day
HV , HMIr , 2.2
30% 60%, HVIr 2.2.1 HMi HMc EJ/E AlLogkK
HMVIi 3% 6%,HVc ,
1% 5%, HVi/ HVic ) ,
HMi HMc, HM
; HMi
HVic (3] Ed Es
@ Hv @LogK) , (RF) B/ Es
HV , AlLogK ,RF )
) HV
70 , HM HVIr , ,
HV , HVi HVIc
HV , HVi HVc, 4 , HMIi E/ Es
@ HMc; HMi  E/Es
; ; > > > > :
; HMc HMi , HVc > > > >
5 AlLogk EJEs
HV , HMi  AlLogkK HMc;
, HMi  AlLogK : > >
HM HMr , , > > ;. HMc >
HMc  HMi HMr > > > Pdlo
HV , ,
HMi HMc ALogK (14]
4 HMi  HMc E/E

Table4 E/ Ed HMi and HMc in dfferent sils

Black il (Argudolls)

Frecti Black subsil (Argudolls) Meadow il Aedlian sandy il
ion
Surface layer Ubsil incubated with corn gaks (Aquolls) (Quartdpsamments)
Y 3.70 2.53 5.64 3.40 3.33
i
[0.02] [0.05] [0.51] [0.03] [0.17]
2.56 1.58 5.01 2.51 3.02
HMc
[0.21] [0.05] [0.30] [0.19] [0.24]
HMi Hurmin linked to iron; HMc: Humin linked to day;[ ] SIDEV

2 . . ,1996. 157 164
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, HMIi , 2.2.2 HMIi IR HM
HMc ' '
HMi HMc ; ( NMR )
HMi HMc HV , HM
4 5 HVi ®1 v
HVc E/ B ALogK , ENTY ,
HVi HVic (5] HM
, , ; KBr ,
, , HV HM IR
[14] ( 2 3)
5 HMi  HMc ALogK
Table5 ALogKd HMi and HVic in different oils
Black il (Argudolls)
Frection Black subsoil (Argiudolls) Meadow il Aeolian sandy il
Qurface layer bl incubated with corn gaks (Aquolls) (Quartzipsamments)
0.57 0.50 1.04 0.59 0.6
HMi
[0.00] [0.04] [0.08] [0.00] [0.05]
0.51 0.32 0.88 0.45 0.54
HMc
[0.00] [0.04] [0.04] [0.01] [0.01]
HMi : Humin linked to iron;HMc : Humin linked to day;[ ] SIDEV
1 Black silc;2. Aedlian sandy il ;3. Meadow
1 Meacow il ;2. Black suboil incu il ;4. Black subsil incubated with corn saks
beted with corn gaks;3. Black il ;4. Aadlian sandy ol 3 HMc IR
2 HMi IR Fg 3 IR gectrumd HMc in dfferent ils
Fg 2 IR ectrund HMi in dfferent ils
2.2.3 HVc IR HVIc
2 : HVIi IR 3 GH 2920 cm™ !
HVi 2920cm™* HVic : Cc=0
CH 1720cm* HVic
; C=0 1720cm*t 6 , 2 920/1 620 ,
HMi 6 ,2 920/ , 2 920/ 1 620
1620 HMc ;
HVii , HMc , , HMIi

HMi '
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6 HMi IR )
Table 6 Rdative intensty of the main absorption pesks of IR ectrumdf HMI in different soils (Semi- quantitive)
2920 2 850 1627 1400
2920/ 1 620
(em™ (em™ (em™ (em™Y)
Black il (Argudolls) 6.040 3.240 9. 25 0.472 0.103
Meadow il (Aquolls) 6. 253 1.222 80. 67 11. 86 0.093
Aeolian sandy il (Quartzpsamments) 7.724 2.191 78.43 11.65 0.126
Black subil incubated with corn gadks 8.761 3.161 81.23 3.807 0. 147
%The vaues in the table are the percentage of a pesk area in total peak area;2 920/ 1 620 2920 cm™?!

2850 cm™?! 1620cm? The 2 920/ 1 620 ratio is the sumof 2 920 cm™ *and 2 850 cm™ X pesk areato 1 620 cm™ * pesk area
7 HMc IR )
Table 7 Rdative intendty o the main absorption pesks o IR gpectrum o HMc in different soils (Sami- quartitive)
2920 2850 1627 1400
2920/ 1 620
(em™ (em™h (em™ (em™
Black il (Arguddlls) 10.29 4. 442 71.15 14.12 0.207
Meadow il (Aquolls) 9. 056 3.532 75.92 11. 49 0. 166
Aedlian sandy il (Quartdpsamments) 13.64 3.456 61. 96 20.95 0.276
Black subil incubated with corn gadks 22.79 5. 658 71.99 34.32 0.39%
% The vd uesin the table are percentage of the areadf apeak againg the totd peak area ;2 920/ 1 620 2920cm 1!
2850cm ! 1620cm™ ! The ratio o 2 920/ 1 620 isthe sumdf the areasdf the two peaks a 2 920 cm™ *and 2 850 cm™ *againg

the area of the pesk a 1620 cm™ !

2 3 JHMc  HMVi
GH 2920cm™ ! , HVic
6 7 ,2 920/ 1 620
HVic  HMi 1, HVic
AlogKk EJ/Es HMIi , HMc
HVi HMIi
, HVic  HMi,
3
HVI ,
(HMr) , 30% 60%:;
(Hwi) 3% 6%;
(HwvC)
1% 5% HMi HMc ,
, HVi HMc
“ nou " HVI , HVIr
: HVIc
HVIi | ; HMI HMc
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QUANTITIES AND STRUCTURAL CHARACTERISTICS
OF VARIOUS FRACTIONS OF SOIL HUMIN

Dou Sen”  Xieo Yanchun'?  Zhang Jinjing'
(1 Cdlege d Resource and Environmental Science, Jilin Agricultural University , Changchun 130118, China)
(2 Agricultural Product Quantity Analysis Center, Liaoning Agricultural Vocation-technical Callege, Yingkou, Liaoning 115009, China)

Abgract Hurric substance (HS can be divided into humic acid (HA) |, fulvic acid (FA) and humin (HM) acocording to
lubility in dkai or acid olution. HM is afraction tightly combined with il minerals and hardy extracted. In recent years, re-
searchers have conducted a series of research on HM and advanced some means of separating , fractionating and purifying the
subgance. Anong them the Pdlo method is quite conplicated to operate, but cgpalde of fractionating HM into irorrlinked HM
(HVi) , day-combined HM (HMc) , inherited HM(IH) and highly developed HM (DH) . As the fraction of inherited HM is
very limited in quartity , it was ruled into the fraction of highly developed HM , which was then called insoluble humin res dues
(HMr) inthis paper.

In the experiment , sanples of cultivated black il and meadow il were collected from the Jilin Agricuiturd Univerdty
Canmpus (N43°48 ,E125°23) , and sanples o Aeolian sandy il from the Yagjingd Qasdand Research Qation (N44°45
E123°45) , Northeast Normd Universty , Jilin Province, China. The above sanrples were dl takenfrom O 20 cm topsoil lay-
ers, except the sanples o black subsoil , which was collected from the il layer, 70 100 cm in depth in the tabldand. The
black subsoil (2 mm mesh) was nixed with powdered corn gaks (0.42 mm mesh) and some bacteria of normdl il bacterid
goups. Then the mixture was put under incubetion a 25  for 90 days.

Results show that HMr is the dominant fraction of hurin , acoounting for 30 % 60 % of the totd organic carbon(TOC) in
quartity , and followed by HMi and HMc , acoountingfor 3.1% 5.5%and1.5% 4.1 %, repectivdy. The content of HMi
is alittle bit higher than that of HMc in al the sils, except in the incubated il . The B/ Es andALogK of HMi is higher than
tha of HMcin dl the fils. The IRdF HMi isanpg the same asthat of HVIc regardessdf difference in il , but the neaformed
HMi in the incubated soil showed stronger aiphatic G H vibration (2 920 cm™ ) . Intermsof 2 920/ 1 620 ratio of both HVii and
HMc , a decreasng order of incubated il > Aeolian Sandy il > black il > meadow il isfound.

From the above results, it can be concluded that HMi is snpler and nore diphatic than HMc in nolecuar gructure, and
HMi and HMc are snpler and nore diphetic in the incubated il than in the normd oils.

Key words Humin;lron-linked hunin;Qay-combined hum n; Fractionation ;Opticd property ; IR



