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Table 1 physical and chemical properties of the soils studied
R
RE - pH
B ) q CEC (<0.005 AL
KR L Bk (em) #H5 K) CaCoO,
Parent cmol (+) cmol(+) mm) O.M.
Site Soils Horizon Depth No. pH (g/ kg)
material / kg / kg Clay (g/kg)
(cm) (H,0)
(g/kg)
BeFitpls £ + W ot A, 0—20 1 8.05 8.67 129 3340 12.1 52.4
B, 80—100 2 8.04 10.54 16.9 510.0 9.3 2.0
pepis)l B O£ B O+ A 0—20 3 805 7.68 10.5 4020 163 53.8
AV 50—70 4 8.09 8.12 11.8 430.0 14.9 48.6
PR ®mH&Et B Ok A, 0—20 5 845 3.66 4.5 1750 55 81.2
BT TR EWL WiRE A, 020 6 670 9.44 16.7  503.0 6.2 0
BerEfibk R L KR A 0—20 7 — 5.40 7.4 251.0 8.5 8.7

D RETEBEAER.  2) SlmbREdE NH, A 8.

NH BB, W 30 1 200 Rl R i ok, KB WA 1.

RPAEHE T FEK 70mm, IR 20mm A DLBR AR B RRIEJC NH, AR EHR 1/3, K 2.0g
TH5 4.0g AEVHIRAY, B L EARDER, FR =218 5K, Mg 0 5 KEH,

NH; T fFH R : ARSI L4 2.0g Btk 1 58, Sk e fEIR K P B 30 4405 FH S %
%, f# 0.05mol / L NH,Cl(pH=6) LA Iml / 24 1E & R 3l et . 7558 — IR0 o ik =
B HERIT BT, 1—10, 11—13 S UM A KRR B 4514 4 45,10 4>, 38 NH; 8 H NH,; S iRE
EW, A NH £ b A AL B NH] RS E. LIRS RT B AR NH; B R ERE
B, BN LRSS 4.8, 12, 16,20, 24, 28, 32, 36,40, 50, 60 4r4hEt % NH; &.

NH; f@R e : i NH; 1 b, R A2 888 0.04mol / L CaCl, (pH =6) , 25 R [7] % fft 3l
. R BRI EE IR,

(B .

Bl EEBREERERER
AZCH BRLRE; C.8 3% ; D EE KR EACHE; O kR HE

Fig.1 continuous fluid flow apparatus for kinetics measurement
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2.1.1 FgERfE] 5. mmE B 2 B, AR TR BIRM, R = R
R M. MR ERE. £ 25CH, MM TR E () AT ERKE
(cmol / kg) 4+ Bk 4 B (40) >6 5 (36) >25.75(32)>1 8.3 5 (28) >55(20) & 2
B (18.4)>45(11.9) >6 5 (11.8) >1 5(10.8) >3 5 (104) >7 5 (8.5 >5 5 (2.5) #
B, 25C bR UL T #5 B 18] (4)) B -4 8 T B (cmol / k) 2¥ H13% 6 5 (70) >2 5.4 5
60)>12.38(50)>7220)>5512) K% 15.65(6.8)>25(6.3)>45(4.0)>3
2(3.6)>75(32)>551.6)H%F]. LiRHFS5E 1 PR K CEC BR/NBFIERL,
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8] (1) & Z& AT A Elovich 572 (V=at+bln)) #iik (R 2). W a. b R E, Kb iR
b 2 RN o B B B S 4 T RIS A BB (T HER), b B/, OB T e, k2
AT, NH W5t @R 5 Int TR RIFROR IR R A E) T30 B 0 0 8 1 1 F I
RG], F2 0 H R BE  h 3 R B o BE F R, SR R . 25THL B
BiE RS R . AR BT R b YA RS R B B 3 (r=—0.850", p<0.05) RAHXK
(r=0.741%, p<0.10) K ¥, FHKR & BRI R R E F RIS K 2 —, ARk
B B - 98 R 58 1 Y T 4K B e 4 L 3.

%2 NH; BH. SRRERS Elovich 512t Int FiEXE A& () BB, SRR THER (5)

Table2 Correlation coefficients () between NH] adsorbing—desorbing speed and the Int of Elovich equation

and the decline rate of NH adsorbing—desorbing speeg(b)

%A T84S Soil No.
Item 1 2 3 4 5 6 7
o —0.984*** —0.991*** —0998"** —0939*** —0981°"* —0953*°* —0991°""
® 25C :
b 6.61 8.65 4.79 5.60 1.71 5.99 3.39
r —0967*** —0981*** —0961*** —0.971***  —0.957* —0971*** —0974°**
Mt 45C :
b 8.67 5.51 3.32 747 1.95 7.21 5.43
r—0.959%"*  —0.962°** —0:9897** —0.989"*"* —0.980 —0.933"**  —0.943"
#® 25C
b 2.07 1.77 0.84 0.94 2.52 1.08 3.23
r—0.999*"*  —0.958*"* —0.992*"* —0.973**" -0.977 —0.960"* " -0.933
% 45C
b 2.23 2.13 2.06 1.60 2.53 2.48 434

1) * * * 4% p<0.001,
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Fig.3 Relation between NH] adsorbing Havlin (1985) % A Elovich 7. X
spe;ad (V)and Int for three #ﬁﬁﬁ~ #ﬁiﬁﬁ&—%&fiﬁiﬁﬁﬁﬁﬁ

typical soils pi'lﬁfj:qu: K+H‘Jﬁﬁiﬂﬁ, Tﬂ%ﬁﬁi‘mo ﬁ
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SRS NHy R R, R e R RIS E R 3).

M 3 r Al Se MBMEE H, MR R r % —% 7 (0.993) > Elovich 7 &
(0.979) > W E E 2 (0.949) > P ELH 2 (0.938) HEF, Se HEF 52 MR, FH—F 2
Xt NHy BB R LA B4, Elovich B Z, HAMMEE NI A gL, BRRN
& r #¥ Elovich F72 (0.981) > M EHH 2 (0.958) > T B (0.942) > —FHH (0.911)
HEF, Se L Elovich /N, HA=MERZEZ R K. U Elovich R —& KN S
BIAER N AL, B EER, REHRERANTHRE., —& XN 5K Elovich K
SHRZME LR NH, R RN A B RE 4,

%3 WAEERVREXRY () FEUEIRE (Se)25T

Table 3 Correlation coefficients (r)and standard error (Se)of four kinetic models 25C

— S H AR

+ Elovich 7 Xlﬁ'ﬁﬁﬁ THIR
T 5 First=order Elovich TWO—constant Parabolic cift;usiorr
H #H efluation ‘ equation rate equation 7 equation
Item 2= 10g<1_:t>= -kt q,= a+blnt q,=at” ql=a+b\/7
No. -
r Se r : Se r Se r Se
1 0.996 2.64 0.974 5.22 0.944 8.03 0.933 8.33
2 0.997 4.02 0.972 - 9.40 0.933 15.49 0.921 15.59
- 3 0.987 3.18 0995 ~ 2.67 0.961 7.83 0.974 6.08
?‘; 4 0.997 1.74 0.974 4.82 0.946 7.27 0.924 8.11
% 5 0.999 0.23 0.989 0.76 0.969 1.33 0.956 1.52
6 0.992 2.49 0.958 5.96 0.922 8.49 0.890 9.45
7 0.986 4.46 0.993 2.39 0.968 5.53 0.966 5.30
F 0993 - 2.68 0.979 © 4.46 0.949 771 . 0.938 777
1 0.934 3.96 0.989 2.16 0.955 4.77 0.940 5.01
2 0.918 447 0.992 1.75 0.957 4.49 0.948 4.46
'5 3 0.910 2.90 0.991 1.21 0.955 2.99 0.952 2.75
% 4 0.929 3.07 0.993 1.13 0.962 3.00 0.961 271
% 5 0.835 . 0.86 0.946 063 0930 0.71 0.889 0.28
6 0.993 1.83 0.990 2.29 0.997 1.28 0.997 1.32
7 . 0.861 ° 1.62 0.967 1.06 0.949 1.35 0.907 1.75
FH o 0911 2.67 0.981 1.46 0.958 2.66 0.942 2.61

1) WRBRN i g, R ¢ 53R o 2080 B B (AR R ) B R RE R ] 0. b B H AL
2) —RTBPN g R K, I I TFHRNBERENBRMBERE R, ERREN S, R TRNR In(g,/ q0)
==kt R gy FRER T IR B R B, ', Ao 2R R S o o K ' '
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in two typical soils, 25C
222 AEEEMUEHE AR IFH, FA—ERXNAETEOBEERE, 512
Se ZHRAK. WM R, B R — RV T BRI r BARHEIRZE Se 4451
H 0.986—0.999 X 0.23—4.46, Hth 5 5 LI E&AE, H r K Se 2514 0.999 % 0.23,3
BT B AHE, K r & Se 451K 0.987.0.986 K 3.18,4.46, FEHIABEMT MR
T, LREIRG SR ERER, H r K Se E51571% 0.890—0.974 & 1.52—15.59, &%
BRI LA SR SR AT A, 3007 BRI NH; R, ﬁ%ﬁf”ﬂﬁiﬂ“ Vb
BRI FP2E, RS SR (5 P B e IRt ) B - 3P SR T AR 4k
2.3 RNE NH BB R R R AR
231 :EERR AR & CEC  NH, 7£ 58 [ A 2 i R B 2% 1 £ W A e 51 A BT
., SREQAERE KRR S8 R& CEC X NH; BM, SR EEER(E4), K
it 6] (3R 5), AR W B A & (3R 6) BRI P B (3R 1) B B &K,

F£4 NH, B, BREREL (k. f) SRR CEC MEXEK ()
Table4 Correlation coefficients (r)between adsorbing—desorbing rate constant (k,, ) on the one hand and

soil clay and CEC on the other

Feor (15 I 1 3 %) BUR T A H %0
WH Item ka(adsorbing rate constant) P(desorbing rate constant)
25¢C 45T 25¢C 45T
CEC -0.813" -0.757" -0.877" " -0.919" "
LA -0.845" -0.780" —0.854" -0.861"
4 — — -0.920"" —0.963" "

1) k. B4r51—R 3 S1%¥ 7B K& Elovich FRMEREE. 2) + K+ « 35 p<0.05 % 0.01.
Elovich J5# g,= a+bint 'JF‘ b=1/B8, B 5MBHERERMAE, £ 4HFH KRE
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BAE, CEC ik, NH; W AE, fE M AR, R T dh it 380 i 09 S etk NH; (g0 &
%, R AR, FAIEE TR IR T4 AT B S5 AR A B & CEC i B3 LA (p<0.05.
0.01 % 0.001) L) Fkiki & B 5 25C iy W M A7 A B A 55 (p< 0.10) B, KR £ H
CEC # Kk 13555 B R A5 55 8 I A s [a], 0% - B ) SRk T B R AR R
fEHI M2 (R 5). NH; BRIPAT 58 0 (ko) LB NHy TR M RIXE S 21, keg BUOK, TR
Mz S ., 13 CEC @K, M@, 1N NH; AixERI#T (R 7). CEC &AKEH
B2 A, TE R N A W AR A NH, B85 (K 6), £ 4.5.7 KFE 6B 115
CEC Rk & B EE T IERM . @R NH; F3 R, M5 E RRH, AR,

%5 UROH. ORTEAIN S kS R B CEC MIEXRM ()

Table 5 Correlation coefficients (r)between adsorbing—desorbing equilibrium time on the one hand and soil

clay and CEC on the other
e %K Adsorption % Desorption
Item 25T 45T 25T 45C
b3 1A 0.698% 0.631 0.955" " 0.794"
CEC 0.602 0.489 0.926" " 0.9257 "

1) * %+ * %« RESHHIHE p<0.05,0.01,0.001 X 0.10.

%6 NH; BH . MBRES % CEC RENSRNBEXERCNY
Table 6 Correlation coefficients (r) between NH,,+ adsor bed and desorbed on the one hand and soil CEC and

clay content on the other

5H Item NH; R & NHjadsorbed NH; /&% 8 NH desorbed
25C 45C 25T 45T
CEC
0.874* " 0.866" 0910 " 0.881* "
KR . x . . = +
0.883 0.865 0713 0.680

D o*, % x o+ o+ x RESHHIE p<0.05,0.01,0.001 & 0.10.

%7 NH; B FEEY (k) "51 CEC R & ROHEXRH ()
Table 7 Correlation coefficients (r)between NH‘,+ adsorbing equilibrium constant (keq) on the one hand and

soil CEC and clay content on the other

BiH Item 25¢C 45T
CEC —0.759" -0.774*
kL —0.637 -0.770* *

1) kg =k / ko ey ey 5810 — BB 1 TR R BRGER BB 2) * $ p<0.05.
232 RE NH; @R —F N T FEN:

ln(q—'>= -kt
d, :
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AP g g0 2510 t B2 R t=0 BF RIBR IR B B NH, W R, ¢ IR REE, L,
HEMEREL, HESEHEH, MEREAS L, K (p<0.01), NH; B,

%8 TEIEET NH; BREREERH k'), K, x 10 min

Table 8 Apparent NH; desorbing rate constant (k’,), at different temperatures

m A : THRE Soil No.
Item 1 2 3 4 5 6 7
45T 0.86 0.61 0.63 0.54 0.66 0.84 0.54
25T¢ 0.81 0.52 0.30 0.41 0.31 0.70 0.42
AR, -;0.05 +0.09 +0.33 +0.13 +0.35 +0.14 +0.12
t K t=3.871"" >14,,(3.707)

2.4 NH; M. SRR HEE
24.1 JKEEEREEE NH; BMER RPN REHA FUCRA, £ 50N R EE R —
MEERNEETEM—EBEENKRE. KBEEESBRK/NERMER, B, KR
RUE. L NH; B, B B B0H P NHy 7855 P9 A0k BE R B2 AR A 8 B OB U
BTEMN Ca®, NH; i 8B ABRTF/KBEEE. KEGE, HAMK, B AERE
B 50 B R B O TS B B3 1A 56 (p< 0.05) Fo IR B SF- B fel B 1F A 2%
(p<0.10).
242 RERSMERBEHER W NH BRER  NH; % A BBHEN Ca AR E
FREREES NH] 5 Ca®* A #Ja it A B b A 008 o B 82 B, 7K R B 3 R 7
EHmREEZHE, HCEC MERERY g MBERMR (ERHRY, KEEEHA
B NH; BRERNIEHRE. ¢ 5 HBERMRX(p<0.01)EH, NH; REEHE
FHE T REBIT A TRk R H B NH; REHE (q). g0 K T3, KB FES
B AR NHY BB B R, NH; A 8, A M T B Ca AR B FEY
B AP BT, VEERAEEMRERE, BT CEC AHREREE HMEER
X, EFR g5 B REAMKB, CECH ¢,(r=0976""", p<0.001) RKiK 5 ¢,
(r=0.937"*, p<0.01) IR A KIEH TX— &, BATAERNS NH, IEHERE
HmREENHE, .

L BRI, NH; RO, AR S R 1 B il # . KR, IR SR B B 3 5
T NH, BY 8GE B, FE MR m NH; 0% M, B 2R,

3 ik

1. NH B ff8 10 - ok T B S P o 3, -6 W i O A 0 R B O S A 2034
ZHHERR & B CEC H149, NH; 2 K B0 b 8O B 2 e B R I

2. FREE R F— RN AR L EY A EGHERR., —REN R R Elovich &
535 J NH W B, 8 O 7 B e AR

3. BN NH; ## SR 24 B B .
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KINETIC CHARACTERISTICS OF
NH,; ADSORPTION-DESORPTION FOR
FIVE MAJOR SOILS IN SHAANXI PROVINCE -

Xue Quanhong Wei Qingfeng Gao Yan Shi Hui and Qu Dong
(Northwest Agricultural University. 712100)

Summary

The kinetic characteristics of NH; adsorption—desorption for five major soils in shaanxi
province were studied by using the continuous fluid flow method. NH; ahsorbing—desorbing
equilibrium time and reaction rate, equilibrium adsorbing—desorbing capacity and adsorbing
equilibrium constants changed with the soil clay content and CEC. Different kinetic models
showed different fitting results to the data of experiment. First—order equation and Elovich
equation were the best models for fitting to the data of NH; adsorbing and desorbing reac-
tions respectively. NH; diffusion speed was the factor controlling the NH] adsorbing and
desorbing rates. NH, desorbing rate increased significantly with raising temperature.

Key words Soil chemical kinetics, NH; adsorbing kinetics, NH] desorbing kinetics,
NH; adsorption, NH} desorption



