Vol.45.No.2 2017 EARTH AND ENVIRONMENT 151

12 1 *
(1. 550002; 2. 100049)
CaZ+
: S153 A 1 1672-9250(2017) 01-0151-06  doi: 10.14050/j.cnki.1672-9250.2017.02.005
7
1
1) ( Fulvic s
acid FA)
; 2) ( Humic acid HA) N
(pH<2); 3) o
( Humin)
. 1
( Cu-Fe<Zn.Pb ) o
( N N ) o
2-5
6
8
o ( FTIR) » FTIR
1 2015-04-28; 120160725
: (41273149) ; (2013CB956702) : ( SY 2011 3109) ;
(1989-) o E-mail: 541519423@ qq.com.

#* : (1970-) o E-mail: xiaobaohua@vip.skleg.cn.



152 2017
( 1) °. .
2 CP/MAS-"CNMR b
Table 2 Chemical shift of the function groups
of soil humic acid by CP/MAS-°CNMR ' "
10
° /ppm
( UV-Vis) 045
( 190 ~400 nm) 45~63
( 400~ 800 nm) - 63~110
110~ 160
160~ 187
465 nm 665 nm 1872220
( E4/E6)
2 ) 2
~ pH
o ( NMR)
2.1
IH—NMR COOH. N N
2
CH,.( -CH,-) ,~—OCH, -COOCH, N N °
e -"c- ( CP/MAS - "C-
NMR) o
(2 '"2, 2.1.1
COOH.
. S Schnitzer
. IR , Ba( OH),  ( )
o Ba( OH) ,
Table 1 Absorption peak of the function groups .
of soil humic acid by FTIR ° H . HCl
/em™! °
3 400~3 300 X °
2930 CH, CH,N,
2 860 Zeisel
1720 . Farmer
boz Morrison
1 540 15
1 400 -CH, CH,4
1150 Wershaw
900 Pinckney (1)
CH,N, ;(2)
. :(3)
CH,N,

e, Dubach Martin



153
17
. LiAIH, ( HCI
) 17
2
2.1.2
(1) SnCl,
1 (2) SnCl, 0 (3)
NaOH Fe2 25-27
Schnitzer  Riffaldi SnCl,
13
° SnCl,
Perdue Fe2 — 28
18
° 2.2
Roy
19
Borggaard
N *. Arai
Kumada (
. *) NICA-
DONNAN
* . STAT-
pH ( pH )
( 3) 7. 31
3 22 -
Table 3 Acidic function group contents in humic acids pH pH
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Application of Titrimetric Analysis in Humic Acid of Soil

TANG Haiming' > XIAO Baohua'

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences
Guiyang 550081 China; 2. Graduate University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Humic acid is an important component of soil organic matter and is a key substance in understanding the physical-chemical

property of soil organic matter. This paper reviewed the development of titrimetric methods for characterization analysis of soil humic

acid especially in identification of functional groups of soil humic acid and in measurement of electric properties of soil humic acid

and discussed the application of titrimetric analysis methods in studying interactions of humic acids and metals in soils. We employed ti—

trimetric analyses as an example to quantify acidic function group contents in humic acids from a limestone soil sample and evaluated

the complex stability of Ca** and different humic acid fractions. By summarizing the new progress in titration analysis method and com—

paring titration method with others this paper concluded that the titration analysis method is an important approach and has broad ap—

plications in studying the physicochemical property and the evolution rule of soil humic acid.
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