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Abstract; Extraction and fractionation of different humic substances from soil samples are key processes in the com-
prehensive study of soil humic substances. This paper carefully reviewed worldwide advance in extraction and frac-
tionation of soil humic substances. Under guidance of the reference method recommended by the International Hu-
mic Substance Society (IHSS), this paper discussed the experiment conditions, for example, extractant, dosage,
and extracting cycles, and evaluated two fractionation techniques we set up in the experiments. It is suggested that
high performance size exclusive chromatography (HPSEC) and ultrafiltration are two of the state-of-art analytical
methods in fractionating and characterizing humic substances in natural soils, and that, once being combined, they
can provide profound information to better understand the chemical attributes and the molecular structures of soil
humic substances,
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soil humic substances
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Table 1 Yields and compositions of HA and FA extracted with different solvents from an acidic soil

.. HA+FA =R FEHAR (%) K4y (%)
(TOM %) C H N S HA (FA)
0.5 M NaOH 60. 0 51.7 5.9 2.8 - 2.02  (2.5)®
0.1 M Na, P, 07 14.5 48.9 3.3 3.0 — 2.7 (22.5)
1 M EDTA 16.3 49.6 4.0 - — 3.2 (5.6)
DMSO 23.0 52.9 4.1 2.9 1.7 3.7 (6.5
Sulpholane 22.0 52.8 4.5 3.2 2.0 2.1 (3.3

Pyridine 36.0 53.1

5.0 4.4 - 2.3 QB8
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20 h BB A MAEZ LEW., XS LEER
HXK,Rosa FFFRK LA BAENEEERR, MR
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B A% ~5%) MGE SRR EREAHT
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WA EA HE R, IE 085 R P& AF 8 8 gl g AR
FE,0. 1 mol/L. NaOH B FAE S AMRTXNE.

ARBHBAS S BT Y FRESHBEEAR
[, — R IBEREAE H BB RS LB R R — 50
HAX YRR RHEN T EEERNBERERE
RAmM. B, LA E % RH SR BRER—
IR M T R v W £ LA E R
AR . X — W B e BT AR, (B R M ik
N8 W, 35 I e 4 R B R PR BRI
BEHEEREE AT ELEER. BENRSTE
Bor 3B ER. B, AREMRRELRZ
A A LB B BT o0 9 AR SR AT 4G BT
BERRESEBOHE™ .

2.3 EBEROLHWL

HRE L FARERERNAYUBRAEEREN
Ty QEEEEEA VA MW EEHR
R MRS (R ERREMEA AR ALY
BB T F 2 B A AT DL R A AR P A B
JERBR AR RSB R AXAG IR . ZRBEHHE
R P B AL I, DR L A TR R T A
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YRR G285 VR 5 33k 2 43 LA BE R 1) 38 B 51 F s o
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3.2 ##E(Ultrafiltration)

HBIEE AR (UF) 24Kk A K 4 28 a3 72 o IR £ B
BIRHMAEYSMoBEBRAEIRHRBERZ —, FH
LR EMP RS T PRERETZHIE
RY . pe s REFTRAERR S EARR S F
BXPRBR R IFTEREM Y FEITARA S Z
FMRMZERSRRY ), BEBEN—FEHR
ST BARE R R R Al DL B 4
EYREBFREERE . BiE AN EERESR
YM(HF A AFHERBE, W76 A PBORBEE, #
ORI, i TR MR AR, & RE A BB
HEE, 4 TR B B BRA R MWCO™ , MWCO
RRIEBENSERBEN - SERAEBELE
FLOERP S FRRXTZEN S FELE 90N AREE
Wi EE M BB R RIER .

YEHERAZFBRNOE 2, E—EWEH
(55psDBLE ST IR BN T , i 38 b /N T BRAL B & F
LLERY B 7 A ) — Rl AL, R F 8
BETEERS, HEW P ZEOB S TR
RE 2 TET 69 ) Jo AR R DA TG 9 B e B R B RE » F
JRZ AT, B E R S h A ALY MR (Co) , IR T
BPENBERER, WEHENIREEC,),
RERBEXRZRXOEEITERESFDNTFREBE
BaTFEE Co, BIEMEBXRRXNQOBRRTES
FEREENFIREO.

BB S
(c,c,

BB W
(c, 0)

(C, 7

B2 FHBREREEERE (3 83C8I34D
Fig. 2 Schematic of ultrafiltration cell with associated

nomenclature (cited from ref. [34])

InC,= In(PC,) + (p—DInF ¢h)

Cr=C,+ C (2)
KA F = 1—=(V,/Vy), 3R n 16 BURE B Z0 400 46 A4
/AN L, BNR G B 75V, A B 2B 20t
EBAESAR D AER I FBERE. KK
KRG FEE B BT 08, AT B 55
BAMB S TR DY,

HBUNRRTE W4 TR R R B R
o FH 75 5 42 A4 U7 1] 9 B R 4K (TFUF) M o6
E 3. TFUF & M #h A F B EZER, BIa i
AR R A — B R B R IR e
ERMEEEAR. 25, 6 B P ok g R
SRR AR EE R Y AR T R IR R R L
A3 /INTF BEFL IR 43 F FGR vh W i AL, % 1) 58 5 ik
EEEMAWES Bk B 09 WA 5 5 1A B .
B IR B9 2, 2 07 6 2 38 A T s 1 Y Ttk VN %0 3R
% R DA DR R VAR A R 2 L R O A R S YR
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T HEABANY S FES TR TRELRZRD
MO/, MB A VLY 5T B4 W BB
XER QMO ES B,

In(C,/C) = InP—P(V,/V,), (3)
AH,C,,C0,Vo,V,, P 5XZR(DOFE MM,

B

ZFrwv, (o)

B
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i‘&ﬁ%ﬁ)ﬁm e

AR BB
B3 iR RN A AR KRR (5] AX#l4D

Fig. 3 Two different operation modes of the Tangential

ultrafiltration systems (after ref. [44])
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