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Adsorption and Desorption of SO~ and NO; in Two Hunan Forest Soils

LIAO Bo-han, QU Zhong-xin

(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: Adsorption and desorption of sulfate and nitrate in two Hunan forest soils were studied through field sampling and labo-
ratory analysis of soil. The results showed that the red soil and yellow — red soil had a quite strong ability to absorb SO~ and NOs,
and the maximum amount of NO5; adsorption was about 39% ~ 62% of that of SOi ™ adsorption. Desorption ratios of SOi~ from the top
soils were much greater than those from the bottom soils, and NOs: desorption rate was obviously lower than that of SOi~. With de-
creasing pH values of extraction solutions, desorption ratios of SOi~ and NOs decreased. Due to the competition of SOi~ and NO5 in

the co — adsorption experiment, the adsorption amount of SOi~ or NOs was less than that in the seprate adsorption experiments, while

the extraction solutions increased desorption ratios of SOi~ but decreased those of NO5 in the co — desorption process apparently.
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Table 1 Physical — chemical properties of the tested soils

T T o JZ o x AL CEC BS AIS  JKIETESOIT  JKIETENOs
/cm /g kg™! /emol - kg™ /% /%  /mmol * kg”'  /mmol * kg™'
213 Kb e #+.(20) 4.42 23.1 11.52 24.1  70.2 2.55 1.18
AL 4+ > (40) 4.53 12.1 10.96 16.5  80.5 2.20 1.96
JEE 1 (60) 5.12 2.6 11.51 9.9  85.7 1.27 2.64
jigan HEIH = #+(20) 4.53 21.6 9.49 32.8  63.4 2.74 0. 86
llX KAk L1 (40) 4.62 15.6 9.16 24,4 71.6 2.13 1.58
iK1 (60) 5.01 8.9 8.31 16.8  78.1 1.38 1.06
b K F 1 W BEE . 158 B 3% 46 - 45 EL bt 4
) BEEERB HRVBEA IB BN I AR B, 150 3 2 - 1 BT AH 5 1Y

2.1 SO:~ W Bft % i I

2 KW, LHEXFSO: B REE R A
WSO~ VR FERGINIHE K, IF HAEAE %40, Pifh
T3 LR R R R 5. 8 ~ 14. 7 mmol - kg™,

SO~ WZFffE 1o 7ER L IMAMSO: ™ MR (0.5 ~
4.0 mmol + L") B}, HFELALL P EHERK
FETESOR ™, PRt SR B v S O3 ~ vk A v Tk
FETIMAMSOI WREMBLS:, XS0 Wk & ffi A
SR EE TG I, S R B B K S0% - WReFt i AN
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Table 2 Concentrations and adsorbed amounts of SO3~in various layers of the tested soils

#E Lt [ 2
- — — = — - IR PR =R
B mANGRE MR WAWORE  mBE omAwokE ommwm - T TE TR 8T
/mmol *+ L' /mmol * kg" /mmol + L' /mmol - kg’l /mmol * L™'  /mmol - kg" &
AR 0.5 1.9 0.6 2.4 0.6 5.6 0.1 3.3
1.0 2.5 1.0 3.4 0.9 6.5 0.4 4.1
2.0 2.8 2.0 4.0 1.8 8.0 1.1 4.9
4.0 3.6 3.9 5.1 3.6 10. 1 2.7 6.3
7.5 4.6 7.3 6.4 6.9 11.4 5.9 7.5
15.0 5.8 14.7 7.9 14.1 14.7 12.8 9.5
pigae: 0.5 2.8 0.5 2.7 0.4 3.8 0.2 3.1
1.0 3.2 1.0 3.9 0.8 4.4 0.5 3.8
2.0 4.4 1.8 5.0 1.6 6.4 1.1 5.3
4.0 5.3 3.7 5.5 3.4 7.0 2.9 5.9
7.5 7.0 7.1 6.1 6.7 7.9 6.1 7.0
15.0 8.9 14.4 7.2 13.9 11.4 12.9 9.2
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Figure 1 SOi~ desorption from the tested soils treated

with a solution of pH4. 0
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Table 3 Concentrations and adsorbed amounts of NOs™ in various layers of the tested soils
*1+ Lt JiE b A e [ LS =
ER- TR R % B o TR W st IR E e B+t Egiiffﬁ?ﬁg QEIO?U&I(SI%
/mmol * L' /mmol * kg ' /mmol * ™" /mmol - kg ™' /mmol « ™' /mmol - kg~
s 0.5 0.8 0.6 0.5 0.8 0.4 1.0 0.6
1.0 1.0 1.0 0.9 1.2 0.7 1.4 1.0
2.0 2.5 1.9 1.6 2.0 1.2 2.2 1.8
4.0 3.2 3.8 2.5 3.8 1.9 3.9 2.5
8.0 4.0 7.7 3.2 7.6 2.8 7.6 3.3
15.0 4.8 14.6 4.2 14. 4 3.6 14.3 4.2
AR 0.5 1.2 0.5 0.6 0.6 1.4 0.5 1.1
1.0 1.6 0.9 1.0 1.0 2.0 0.9 1.5
2.0 2.2 1.8 1.5 1.8 2.7 1.6 2.1
4.0 2.7 3.8 2.2 3.7 3.6 3.6 2.8
8.0 3.5 7.7 3.0 7.5 4.6 7.2 3.7
15.0 4.4 14.6 3.9 14.3 5.8 13.8 4.7
£ 30 OpH5.6 CpH5. 0 M pH4. 0
tﬂi 20
=10
=
3 0
0.6 0.8 1.3 2.5 3.2 4.0 4.8 0.8 1.2 1.6 2.2 2.7 3.5 4.4

- 43ENO, R B 2 /mmo 1 kg !

B2 RE pH EEBITENLLE (L) EOE(H)RLHINO BRE

Figure 2 Desorption ratios of NO3 from the top soils of red soil (left) and yellow — red soil (right) treated with various pH solutions
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W FEANR I A60F R, BnsSos - ¥eEEHE K 4. 0 mmol -
LB, L[ B XS0 A B4 (3. 0 ~
9. 1 mmol + kg™") /NTF- B B 50 v (¥ SOZ -~ W Bff o
(3.6 ~10. 1 mmol * kg='); XFNOs IRt Ak,
FEFR L IMAENO; WREEHSH 2. 0 mmol - kg~' B, 3
[vi] W B - ENO5 B8 1.0 ~ 2. 4 mmol - kg™,
T 7E B R A 1.2 ~ 2.7 mmol = kg ™' X UL , 7
SOi™ 5NOs Hy 2L [m] W i o A7 46 5 S0~ 5 NOs /3%
G BT 3T 2 FRBH B 45 E AR B

M 3 AT LA H, 7ES0 5NOs ) f it
TR O - R A S03 L NOs AR IR Al
5 EHESOF BINOs AU iR W 56 Hh A ALY
A PIAMAIRE AR R 45 R T, MR AR
SOi™, NO;5 ¥R BEAHFIET, [ fif M v i W i
BEINT XSO AR S AR T XTNOS (R
B, YhnAMSOZ, NOs ¢ 78 P AR 56 P #4051
45 4.0,2. 0mmol + kg~ " I, pH4. O [1)fiff W I 7E 3L [R] figt
WA Xt £ R B £1 IS 05 BRI R 4351 K 29%

R 4 HEWMHRIE £SO NOs B9 = (mmol « kg™ ')
Table 4 Adsorbed amounts of SOi~ and NOs by the tested soils in the

co — adsorption experiment (mmol + kg~')

1o FHIMATKSOT” \NOs #*=1 Lt K
WeRE /mmol - L-' SO0i” NO; S0i” NO; SO0i~ NOj

a1 0.5 0.25 1.6 0.4 2.0 0.2 50 0.1
1.0 0.5 2.1 0.6 2.8 0.4 58 0.3
2.0 1.0 2.4 1.0 3.5 0.7 7.2 0.5
4.0 2.0 3.0 2.2 4.2 1.6 9.1 1.0

CiaR: 0.5 0.25 22 0.6 2.3 0.2 3.4 0.8
1.0 0.5 2.8 1.0 3.4 0.5 4.2 1.2
2.0 1.0 3.6 1.4 4.2 0.8 56 1.7
4.0 2.0 45 2.0 50 1.3 6.4 2.4

1 51% . XINOs (MRS 310 18% F1 20% , TAE
PfL AR K T X 21 A B £ SO% A7 W )
HHAT 18% F1 24% , XINOs [ fRIR 535128 19% F
23% o X HLn] REAFAE—1SOF ™ AU el , o il e e
MR T2 T ANRBH B F FZ R L 7Eff Wl 72
Hr, F53S03 MM R JE BT A IR B Sk A
HRINOS (54
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Figure 3 Desorption ratios of SOi~ (above) and NO5 (below) from the bottom soils of red soil (left) and yellow — red soil (right) treated with

various pH solutions in the co — desorption experiment
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