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1 MR 5T

1.1 #H

PR IR AR TR R S AR AN, WA R %, BRERE Y 0~ 30cm, EAFE
YRR . pHB.2, e a4 48 85 mg kg~ HHLFE 12.5g kg ™' M5B 175.0 gkg ™' FAES FACH B 11.96 cmol
kg™, WEBAB/NGESPE, BEREENR 0~ 24 cm, BRBAHR A, pHT.9, ZHHER 67.03 mgkg ™',
AHLFE 6.7 gkg ™' KR 216.1 gkg | A FARUIEE 12.52cmol kg ™', THARXTEE | mm .

12 A&

VE WP R TR R P B L BT E .

TSR R AELM SR LENA. KRB E N 25C. AR N Fraction Collector
100. #F0.5000 g TR E FHAMA I ERFLH MR BER. SR TF 12mm L2, EHEEFK
BEM TR cm’ min™ 'WMER S L4, R HBP K MWRE, HMRMAR K ik, # i
EAKS TG, B KCIBBHA LT FLU 1em’ min 'WRERS 4. £ 0~15, 16~ 50, 51 ~ 280 min
ERy e fe) B Py AR, B[ (D R 43 104 1, 2.5, S min. 3 T B 1k A W P B A MO 9 ot AR P AR R R R
REEWMISHATAZ B RXTIHANEREBEWERELHRMER R FEEST 1.000 g
em ™). Bl k Bt BESHY R TR B g (mmol g )5 R RIEHE £ T A (1) RitE.

] 1=k
%=y 260, (1,8)

1=k
L= Z. as, (1,b)

A C: WA K (mmol « L) C: 5 i NEY B W60 ¥ FE (mmol - L™1)
V.5 i ANEt B WA R BL(L) W EHE()

AREETEERN: 0.1 mmol L' KCI, 0.4mmol L' KCl, 0.6 mmol L™' KCl, 0.8 mmol L'
KCl #11.0 mmol L™"' KCl.
1.3 MiR4E

RMNUAACEERY. RELERFRRENM AR THERB ) HERFE - RREHNEF
B, MY Ly B8R, 7B Elovich FBRAES HRRE R, EitAR TR IFe %A —%
RESNEFBREENLH. AHBHRAZRENBREFUTES (ORBPEHEE-BRWEL TR
Bt 16 4 A O R 35 (2) 3 RO, — WK TR B8 T DA BRAGE & MR A (3) OB B e [A) R B B (R 2B K AE R AR
ERwh, TP 0.1 min, BEHA LUEAREPE TR — R A SR E T ARE & I8 U8 R B o
Vo EBMEER (g, VHEEBPS (g _t ) (g _, 1 W, 1, )4, 1, ) AZKSAX
XA RBEHITE, AT RE (g, DAXT (KIBERBRMER, BRE—-RR L H1ETE
R4 X () 5 B/ SR BT — 3 ) 0 R TSR B g T e AR R B S M AD

dg
Vi=q = 9wt ka kg )

1) WA EKEE ST, LR, BT
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foroed B U ERARE ., UM KK E X 0.1 mmol L~ '6F, W i o i) B GEIK 2] T 280 4%
R KB T4, TS E B P KT WA 1.0 mmol L™'AY, £ 70~ 80 min EikF| T AT iF 0 F
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Fig.l The K™ adsorption curves and rate under different K™ concentrations

2.2 K'RENERBHEELY LXK
M 2 AT . e S0 R B 3 M ke BE SR VR K MR (O) MY KT K, TR Z IRl
XRTAUTHLK T BRHER.
Mt k,=3576Cx 1072 +1835x107* r*=0.9837"" n=>5 (3)
Wt k, =4064Cx1072+0331 %1072 2 =09727*" n=>5 @)
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Rl TARRTHRMERMBHEZGNAZEXHERRA-RDNESH
Table 1 The linear regressive equations and the apparent parameters of the first order equations

under different concentrations

HEHXFTB SR AT Ik 2 4
The linear regressive equations The apparent parameters of first order equations
w FE R wEE HE R K RMEFH K e SUR S L8
Concentration Slope Intercept  Determination Apparent velocity Apparent equilibnum
coefficient coefficient adsorption

(mmol L7 x10? x10* ka(min~")x 107 ge(mmol g~ )x10
0.1 —2.0024 1.7973 0.9508"" 2.0024 0.8976
0.4 -3.3630 7.3230 0.9817"" 3.3630 2.1775
ot 0.6 —4.1555 11,1449 0.9449"" 4.1555 2.6820
0.8 -49079  15.1639 0.9873"" 4.9079 3.0897
1.0 -5.1158 18.4852 09729"* 5.1158 3.6134
0.1 —0.6726 1.6545 08223"" 0.6726 2.4597
0.4 —2.0880 8.6221 0.9781"" 2.0880 4.1293
%t 0.6 ~2.7644 12.3930 0.9763"" 27644 44830
0.8 —3.4802 16.8055 0.9836"" 3.4802 4.8289
) -4.4313 229197 0.9758"° 4.4313 51722

2.3 K'REXNRWFRRHE ¢ AKE

B 3a &9 RUTARMER o BRERMATIN 22000 ame
K BEZRMFERANSHMBER, ¢ BRE—FW 5 <o /
BT BRGH, MRS TRESBRFHTERE € o0
B. Langmuir 7% (5) #1 Freundlich 75 % (6) £ B Fh 3 &% o o
< 05 10

A ERBHAR, (5) X Hr C R SR T4 & KT ol L)

WP KRB, ¢ b B IR T M R &, g, 00 B K R Concentration of K*

B AYEEBR TR HREE, c ARMAL: W mEadsmEssmsym
(6)EEDPH‘J CHi q"—? (S)ﬁ*ﬂﬁln Q fn 1%%%#&1 % Fig.2 The effect of concentration
KK QE N BE AR, Barrow # /¥ Jy 5 M on apparent adsorption rate constant
A, ME3bM3cHaEE. EHRRMBERHLEE1/¢ ~1/CZEAKIn(g’)~In(C)
KREANEENHLXR, BT AME L AE L3 K F R %M AT A Langmuir 57 #1
Freundlich 77 Bk, H& AWK SBAHE L RN FRARMERLR 2, NR2TEFH.:
DA b B S5 IR B 7 BRI A T R R B S W PR B (BT - R TR
R RET R g )2 E ) PE R BUR R, TR 2 F 5 M /b, ULBATE A XK IR 56 &4
F Freundlich /5 8. Langmuir J5 #2 # 7] FI R # iR B o9 £ A48 3t K S R,

’ _q'".C
7 =%¥cC )
'=0-C (©)

ME3a IR | R 2ATFEH, B EAR ORI FHRMER. FERMFEERTE,
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TE BT 1R B 7% BE 9 B P, 4 ) O - 4 R B O 5 U G B I LG - K 30% ~ 60%.
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3 E _4 -2 0 £=09974.A
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Fig.3 The relationship between apparent equilibration adsorption and concentration

32 Wi .MtBFreundlich. Langmuir¥ BB M85 it %R T 6 H iR

Table 2 The parameters of Langmuir of Freundlich equation of Fluvo—aquic soil and
Cinnamon soil and the calculated isothermal equilibratron adsorption

HASEEHBEN R (mmol g )
Calculated isothermal equilibration adsorption

K 'k ¥+ Fuvo-aquc soil # 1+ Cinnamon soil
C(mmol L") Langmuir Freundlich Langmuir Freundhich
0.1 0.00894 0.00910 0.02452 0.02508
0.4 0.02281 0.02092 0.04228 0.03923
0.6 0.02756 0.02669 0.04597 0.04471
08 0.03077 0.03172 0.04808 0.04905
1.0 0.03308 0.03627 0.04944 0.05271
1) BE R 0.9795"" 0.9969"" 0.9839"" 0.9871°"
DBREFHM 1.10x10™* 1.46x107° 7.55x107 6.09x107°
£=0.42845 1=0.60027 k=0.12730 1=0.32254
3T 2
gm=0.04725 0=0.03627 gm=0.05573 0=0.05271

T 1) BRGE R A 5 52 0 (B0 — 1% 30 A1 3 oh 0 W P46 M ik g, ) 2 (AT B e 2 R 3K
2) REFH AT RERMME E2Z B HRE T

2.4 KRBT RN SR REMEERBIRR (¢, - £,) KR

MFRQ)TH: g, LR FHBRER. | PEORERNR: q_ - LBERERIM
KiK. g, KL MEEHTHRSFATRR: WEZAFEREENELRMEX, 0T
WMtHg, +k=18623%xX10""C, rP=09914" ;X TH/LHq_ «k =2185%x10"""
C, r* =09907"".

3 i1 #®

31 XFEIMK B h¥EHEESR
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FUMHXH ., ERMAERRT, ARHREFRAOREEEAHE, AL FRGFR
EEAFWE R TREBOARERABERLL T, EERE - BRI NFSH
S UL Z (B R R R ?

Sparks % HIBF R S ESIAA LIRATIRIT B T, 204 97% TUEHBRT
X, B AT ABE Lt KY BRI, R —E KA TR AL REY. A4 REL
BT, RS R AR EARE —E Kb, AalIMBREE —EHEEN,

Wxt KRR EEA S TR T KT SRR, Eﬂg—j ~0, SIRER LI

A KTERETPERE, ¢ O KT TE TR BB R, XMRIRTIAEL — MR —ERET,

TR E KRB R —ER, EHME T REETRRAE DX,
FAIAMATBHRRACAFZERER A HFLT, Tl KRS —%&

B A2 RO, U0 B R A T R RO 1 SRR B R K YRR

C, W R RN n, R IRRAE RO, 0 = i, H g H AR 3 K*

max

B (mmol g7'), g AL KT B KK E (mmolg "), EHIRELL
ERAMBRRMER, TRRH KRBT URER (7).

K*+S——K-S (7
k,

k. Fr R B R R,k RRECRR P S DEARE KRR, K- S: B
F K" R AL

T3 IR AN A R TN
d(l - 6
7= —kCU-O+k0 8.1
H (8.1) X715
do ; .
T = k€ = kC" + k)0 (8.2)
dg
G = ek, C" = gk C" + k) (8.3)
A kC' +k =a 9.1)
Gk, C" = b 9.2)
d
. T =b-ag (10)

32 BNESMn k. k.q,. MEXIEH

B AOXA Q)X #FTAHBALLRBE: (DX QOXFH a WA —RHANFEHTERI
7 UL B S R Wk, b B — gl I 2 U R R R T R B B 5 2 WL R 0K g
g, k., BTHEHK OER RN ESETEL SR n k. ks g A RKE C
HERS, EdABRMB SR - IRERNREK g k. BTHREBE NS n.k. k. g,
AR TR, RER B E T 0 — R Sh e R EHEAE, SR DA B
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k (12]
/l‘fstljli%;ﬁié.ﬁﬂ:(l)ﬁﬁﬂzﬁ#ﬁk( =é) MR E BT B HEBEAG

(AG = — RTIn(K)), B T % B 528 8 0 380 Je 00 U0 508 o 3 3 2 76 5 40 4 6D W) 4 4 F IR
BE, HERAEFHE RN IZEMATRASE: )@ OR, BT iR MEET
MEWNN%SH. AXMETEHRETHRARHESI N E2SH. RAZ ik
BRETU LN (G 3).

B3 HNESMn.k k. g BBHEAREAG

Table 3 The kinetics parameters n.k,.k,. ¢, and the free energy change AG

i | n ki ke G TH5% WK BB BBEFEAGU mol ™)
Soil (mmol g"') Equilibrium constant Free energy change
mt 1.018 0.037856 0.016419  0.049525 2.3056 —2069.6

wt 1.122 0.040803 0.003643  0.053048 11.2014 —5985.9

BEFERIFRIINFSHCER )X HETHALRESRBREN RN H¥SH.
BREAASHEET, ¥ L AL MEESHRMBEZ BEOHRE, FHAE 5%, ¢ MEES
HREZEEHERE, FHRE 4.6%;: 1 LMEHESIHREZ RIMHERE, FHYA
3| 4%, q MEESIHTREZEMATRE, FHRE 2.7%. ZHBMA n.k k. g, H8R
PRIk 2 eIk TR

B4 ITRRA—EN NS HUE X SMENZ 6 FHARE

Table 4 The calculated apparent parameters of the first order equations
and the relative error between them and the tested

¥t Puvoaquic soil W+t Cinnamon soil
E3RE 115 ¥ 22 T 3 K Wk, ESURE L) O 0 B Wk
W (mmol 17)  HM{E  MxHRE" HME  MriRE M xR I MRz
Concentration (mmol g™') (%) (min™") (%) (mmol g™') (%) (min”") (%)
0.1 2.0048 0.12 0.8965 0.12 0.6723 0.00 24319 1.13
0.4 3.1309 6.90 2.3553 8.17 1.8242 12.63 4.2455 2.82
0.6 3.8921 6.34 2.8633 6.76 2.6650 3.60 4.5797 2.16
08 4.6580 5.09 3.2068 3.79 3.5411 175 4.7591 1.45
10 5.4275 6.09 3.4543 4.40 4.4446 0.30 4.8700 5.84
¥y 491 4.65 3.66 2.68

) HxtRE= W TN/ MEEx100, WEHRE]

MRIATA, AR LR HE n EET 1, BT LA /8 L+ n R E
XL NERMEIBPRETNRLBEE | EAFBKELBKHFLT, L83 K H
TR B A — G 3h Sy 2 OS2, B UR B it 8 op 4 R B I A R R LR 1, IR AR I
BB Bl F1 % B — R iy 48 35 M, 4 SR [B) B 5 £ e 86 00 40 W B o 7 IR B R P 4 R, BT A
TRt KRB B R %R 2 BR BB S1%.

R 3 BN, Bk ., 48 L IRBH K 8 B bR B hE, BX S BR — il
B BTAXHAREEHER. FETHITH, AW EHBEREN T AN L. 8 L5t
K* R E -8 RLE.
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33 NNES¥n k. k. q. . SHERHHTEHKE
RHA IR, ¢, = 2, BA B)RAH.

qmzmk)C'l qmaxC'
1 + kz k2
CHy

B 3T AERB: (1D KFPH g, g0 IR ST HRBIITE (5). (6) X ¢ M g, W0
Rn=1LMADASE Langmuir FRBMARXBB THRALHA— R0+ LB C< %

WO1)RS Freundlich FBEHAXBH TR LWL —. XEH. E—ERHF T, BRE A
Ky oy G PT CAXELBE T 3 5 IR R R AT 26, A S BB B R R S, RIBRTAM
ot kg L w8 n = 1|, TR N E S g k- LFRAEHE Langmuir 1R R 8 5
¥ 8t g, kGEMED S 5 0.04953mmol g~ 0.43373mmol L™, 5 W E 14 (F2) M
4.8%. 1.2%:; Bt ¢, k BIREEE S 5120 0.05305mmol g~ ', 0.08928mmol L~', 5 EEH %
4.8%. 29.8%, A] W44 B 1A W 2 (H L3V &, B A SCAT AR 1. 48 18 Langmuir % 18 1% Bt

k
SHCALRBIN¥EH n k&, ¢, KMEHE, REEAI=1,BAR® C < k—z, FrUAREE
RBI N1 58 n k. k. 4, EFFTIAR L. 48 £H Freundlich B RM SH.

4 & ®

1L RS L B EEAR K EE T KM RUBRM SR TR —-RR R ¥
PR R, T B 32 UL B R K B S R T AR B g RISRB S YR 2 (R K R
BRI AR T EFHRIEIEARX.

2. R B 5 Z E A XA WA Langmuir B Freundlich S5 I8 BBt 22 XAk,

3 MEMNTK EETH K RARMBINFSHK, EUIRINENHNESH 0 k.
Ky Grnenr FVEE BT CATHI T4 5 40 K BORM I BB B A HBERAG. FEAB W E T 69 R LR
SN ESH AT EID n k. Ky g, T EHE,

4 DIIEBE nk kg dE— T AR, 0T LR 2 S B R B 26 A5 R
LiGE 2. 8

$ * x W™
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K* ADSORPTION KINETICS OF FLUVO-AQUIC AND
CINNAMON SOIL UNDER DIFFERENT K™
CONCENTRATIONS

Long Huai-yu
(Soil and Fertilizer lustitute, CAAS, Beijing 100081)

Li Yun—zhu Jiang Yi—chao
(China Agricultural University, Beifing 100094)

Summary

The K* adsorption kinetics of Fluvo—aquic soil and Cinnamon soil under
different K* concentration were studied. The results showed: (1) adsorption rate
decreased with the increase in adsorption, and the relationship between them could be
described with significant linear regressive equations, indicating the adsorption were fit
for the first order equations; (2) the apparent adsorption rate constant k, and the
product of k, multiplied by the apparent equilibrium adsorption ¢g_ were significantly
linearly correlated to K* concentration C. (3) the relationship between ¢ and C
conformed to Langmuir and Freundlich isothermal adsorption equations. Based on
those results the K* adsorption kinetics was deduced, leading to four kinetics
parameters n.k .k,. q.,, independent of C. With n.k .k, q,, the apparent parameters
and free energy change AG of adsorption could be worked out, and under certain
conditions n.k .k,\ 4., could also be used to judge isothermal adsorption and reckon
its parameters.

Key words Concentration, Adsorption kinetics, Potassium, Isothermal adsorption,
Fluvo—aquic soil, Cinnamon soil



