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Table 1 Some physical and chemical properties of the soil samples used
s at: Ll LR S MR &R HEREHR @BEEE ATy
Sample Soil type pH Specifically adsorbed Clay content Specific surface = PZC  Clay minerals

No. B(mg/kg) ('<0.002mm,%)  area (m’/g) (pHo)

9701 2348 | 5.5 0.63 41.29 148.8 43 K, 1%
9702 W 5.3 0.79 33.59 1243 3.3 11, Kt, Ver”
9703 xEt 79 1.09 9.93 94.6 73 Il, Ver, Kt

1) I (lie)BFFA;  2) Ver (Vermiculite)EA; 3) Kt (Kaolinie)FH¥ A,

TR ATAL . BRI 9701.9702. 9703 5 1 HE# F & 500g, IREHEIA DIHK B W IE ¥ MEE, o
HUF pHAA K 5.5,6.5 f1 7.5 8 0.02mol / L CaCl ,EB LI 4 WG, AT, BE& 220 H&H. LER/H
EV G BEH L SHTHRE—RRLR. AERRSSEEHMEBE.RBRIQSE DT, HRY
(40 £ 1)C, W Xl 20ml 10g, R FH A8 R & Wi 24 /et

iR TSR A A SRR T 1996 ~ 1997 43T T MSEE M. MBI AR5, Bkt
R L TR AEYE, I 19964 11 A | HFEMER. 1997 43 A 9 HigkMmEH kS
AR 1997 48 7 A 17 BIKIRER)S, S BIREX R T E . EFMEFH 3 M LA, Stk 2 M g
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Fig.l The adsorption (la)-desorption (lb) isotherms of boron of the soil sample 9701 under 25C and 40T
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Fig.2 The adsorption (2a)-desorption (2b) isotherms of boron of the soil sample 9702 under 25C and 40C
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Fig.3 The adsorption (3a)-desorption (3b) isotherms of boron of the soil sample 9703 under 25C and 40T
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2R B R R g B4y F R AL R M B, T A Langmuir 3R 7 R RE X —BE T HR
W -

X =KxmC/ (1+ KC) (4)
(@)X X RE V&R E C B, BB BT e R ) R B &, xm BB T R B KR
B KATUERRFERME LA FaHEH. BREMERGLTH ERREREAES TR
R B 3 3R B P-4, R T A (3) 3 B ) R A
M Langmuir %8 757 B 0t LR BB G ER (R 2) 7T UUF H, 25T T R BRI
BAERT 4OCTHHE, XREETHHNRME/N, THRBBHOHFREERG X GR
£ 2 RGP Langmuir 338 #h £8 49400 S 8 B0 R K B A
Table 2 The fitted constants of Langmuir isotherm of adsorption of boron in the soils and its adsorption heat
K-S 25¢C 40T AHa
Sample No. K Xm r K Xm r (kJ/mol)
9701 1.36 1.19 0.999 1.01 1.17 0.996 -15.4
9702 1.80 0.89 0.997 1.33 0.84 0.984 -15.6
9703 1.72 0.93 0.998 1.11 0.95 0973 -22.6

BRY, A EDH XmfH, 7 25CH40CHAMBETEREE.

A5 8 R A P-4 5, AR (3) 3Rt A9 3 i 3R 0 0 VR Y ) R B b B, FE RN
2 A B BB 7E 3 R B R R R R R, B T R B R R B A
BT EAR BN, B SRR — R £ 0 BB o W, FAE R —15.4~-22.6kV/mol,
L e AR AL R E HGE R, BT — A P B B B, Xt 2 BRI T L
BERECHRBOEL. XEFEREANE, b TR R L5 2 76 T %R Rk
BEHTH, R RAEL, TRIRERK B, FAEABRRK AN LTHBEEITER
B, &85, REMEITR EWEEUAXREM Y E, BT EMEEERE S HERK
RESAMHESEL, WHRH —EREER ST TR BNEREMENXER
FO, FrUA e L B R RS,
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A [EHR T 1398 0 % Bt — 7 R 4% 4 t BT A Freundlich BB F B H#IAC ", AR LHIE
A BE 4 RN 3 Bi/R. Freundlich BB 5 B 0 5 3 Ke 5183 . W B 70l R 2, R Bt
FMERERERRAEX"., NEIMEIRETH, 34K LB LREHM
Freundlich 7 F2 #9 Ke fE#F 24K 9701, 9702 19703 S 1 48 &9 U5 T FEAK, X Fh AL A Ui B
Freundlich Mt F B LR BFER LRAEN. TERBMERAR, BEARBHSIE
Ke T M, W n EMAR, BEAS. n EHEZH® KA. M Freundlich 7 B HH B #E T
%, nocRT, AT W, HIREESIHE n A R B XEHREEW. AT RHARBERL, 4304
9703 5 - S % Bt — A8 YRR ) SC BRI L 42 U L L 4, ] da TR R, 25°C B ) R R O IR B A
ERAi—% 4%, A Freundlich F RIS, ZRE T, B¥ R R R 0.13,40CTH 5 0.21,
AR H, 3 FitA T, A0C R ERRERS 25CHE, 9701 S MRS, K
WA 9703 5 13%,9702 5 L nE L, MBS 518 67%, 62% 1 21%, LR E A,
S0 R e W S HEANGR . RER B AR, 9703 5 - SHHR RO W AR TR MR AN 3R , (B 40°TC



254 + & ¥ it 37 &

R3 BREETHEINERN —RRSENBRREERY

Table 3 The properties of adsorption—desorption and desorption hysteretic coefficient
of soil boron under the two temperature conditons

25C 40T
TR % B B WEREK % B BR HMERAK
Sample No. Adsorption  Desorption Hysteretic coefficient Adsorption Desorption  Hysteretic coefficient
Ke n Ke n AKe+An Ke n Ke n AKe+An
9701 0.68 0.63 0.87 0.65 0.21 0.57 092 0.78 1.06 0.35
9702 0.59 0.59 0.76 0.61 0.19 048 0.51 0.55 0.67 023
9703 0.59 0.58 0.63 0.67 0.13 044 059 054 0.70 0.21
0.8 06
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B 4 25T (42) M140C (4b) T97035 398 5 152 Bt 1o TR S 0 oy 4%
Fig4 The adsorption—desorption isotherms of boron of the soil sample 9703 under 25C (4a) and 40C (4b)
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BEAR, DREWHERBMRTBEISB B REEA. b7 xt#TieiE, 8
5tk LML RRM M RIE T H— R, SxtB EEEMEIE, & 2R AT AR B
BAURRTBAFERNOBRRE, SR T WERFEV P L8RS RERER
RERBRSK HERERRM T LREL T, BEX LEWBEREREE(E L), BiE
AREFSBHFAIHER T ROBRESDNE - HER (4207C), 5 - H#HEK
(< 10C), B=MME (> 35C), THESCHEHEBLAAHTHITHHER., AX4TUE
H, X3 EASMNEMN R EE TGS, XFHAR RBURH, £&FW, LEREES
FREREELS T, AABEERVERRZN SN EWERORE, Bh, Bl Y
AR EWELRHET LRI RL2>W, DELSFT R LHSMEHMERF. L 9701 5 135
HB, HEMERBAN, F RS FWEARN I0mg / kg, THABRBRHE N
6.10mg / kg; HHAMR WG, Mk EN WHREE 26, AR 1.18mg / kg, EHEHR &
HTHEY R &R, EREO BT AR R FERI R, Hik, 55
THRFEEMSEMELRR ERA 8.82mg / kg, M X B - WA RTE N 5.75mg / kg; B
TREMEHENT R 0.68mg / kg, BNE = RSN N 8.14mg / kg, H I iR R
B4 3.28mg / kg, =# L RBRK K 51 H 61.0%. 65.0% F1 40.3%. 9702 F1 9703
SR RE—H. ARITUEL 3 HAHRA T ERNERREEESIRR, &
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’%,9701 f1 9702 S LEW MR REL 3N FEVTHERK, 9703 S LEMAER FHMBRFE
HETES., Td THBRESEER/NDN. 9703 5 HEHHATKEWMOBRBMET
EEMEY, R L EWELRIHRRS LR ERUNFE—EEZH. 3 # @ EH
RRREG TS, EE55FH 1, 9701.9702 1 9703 451 T FET 38%. 19% M 7%. X
S IR R BT + SR B R TR R 55 A A, AR BE R S R B — R R R e Y AL
HEAMR.

£ 4 FESHHRLNNEBORRE
Table 4 The desorption rate (D.R)) of added boron in the tested soils during different seasons
¥ B LEWB of the autumn) H M IHEBM(B of the spring) B=HMLHEBM(B of the summer)
w5 Sm HY BB ®EE Sm HY  R#R @\RX S #HYP O RBRER O SEX
Sample Added Plant Extracted DR Added Plant Extracted D.R.  Added Plant Extracted D.R.

No. (mg/kg) %) (mg/ke) %) (me/ke) %)

9701 10 0 6.10 61.0 8.82 1.18 5.75 65.0 8.14 0.68 3.28 40.3

9702 10 0 5.12 51.2 9.77 0.23 5.38 55.1 8.61 1.16 3.86 44 8

9703 10 0 6.40 64.0 8.02 1.98 6.22 77.6 797 0.05 5.76 723
3 4 #®©

AR, BIR T Lo 6 O B B T 3 ey ORR BR R, CR BF #0 O S 4, B S ke
0 R B R T AR R 40°C B TR B I U AR R B 1L 25 C R, SRR BISMNREEE A R
WRRENWIE, XMERTURBRERS, LRGIMHFAETHAE LR EHREES,
i 2 B R T SR S AR AR B R B S L M R Z —.
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THE STUDIES ON SOIL BORON ADSORPTION HEAT AND
TEMPERATURE EFFECT ON PROPERTIES OF BORON
HYSTERETIC DESORPTION

Zhu Duan-wet Shi Lei Chen Xiu-hong Liu Wu-ding
( Department of Resources, Environment and Agrochemistry,

Huazhong Agricultural University, Wuhan 430070, China)
Summary

The properties of adsorption-desorption, adsorption heat, and hysteretic desorption
of boron effected by temperature in brown-red soil (9701), yellow-brown soil (9702),
and calcareous alluvial soil (9703) collected in Hubei Province of China have been
studied. The results showed that the adsorbed boron was more in 25C than that in
40C, i. e, boron adsorption reaction was exothermic. The boron adsorption heat of
9701, 9702, and 9703 calculated with equilibrium constant of the Langmuir adsorption
equation in 25C (K) and 40C (K)) were — 164, — 156, and — 22.6kJ/ moL,
respectively. These values were within the range of chemical adsorption heat, and it
was testified in thermodynamics that boron adsorption in soil is mainly a kind of
chemical specific adsorption. In comparison with 25C, that hysteretic desorption of
boron in the experimental soils was higher in 40T, the hysteretic coefficients of
boron of 9701, 9702, and 9703 were enhanced to 67%, 21%, and 62%, respectively.
Being corresponding with the properties of soil boron adsorption-desorption, the
desorption ratio of added boron of 9701, 9702, and 9703 in the summer were lowed
by 38%,19%, and 7% than in the spring, respectively. These may explain that lack
of soil boron in the summer was caused by increase of boron hysteretic desorption in
soil in higher temperature, not by decrease of boron adsorption in soil.

Key words  Soil, Boron, Adsorption heat, Hysteretic desorption



