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MBMREGR 4 | £ 4 | ESRLE BEE (FEAKGEREED  OREE | jpoemes
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N2 M WA — R
BRGNS AN EEA
(x| g W (Go+ G1/Gn) | <o.01 (<"
s on| () .y #EK)
A 1005) | 100%) IRFH iy | AT |kt ) (%) | (o)
11 2.5310.37 | 0.132 0.09 19.6 0.21 | 0.29 4.3 7.7 47.0 20.7
12 1.77 1 0.23 | 0.103 —_ 16.1 0.14 — 5.5 5.5 50.0 22.6
13 1.77 1 0.20 | 0.103 0.08 16.5 0.20 | 0.23 8.8 5.3 — _
21 3.80 1 0.44 | 0.200 0.17 21.9 0.19 — 3.3 — 62.9 29.3
22 2.08 —_ 0.105 0.15 18.5 0.20 — 5.8 —_ 56.4 27.6
41 5.07 — 0.240 0.09 25.6 0.28 | 0.32 3.5 5.4 65.8 28.9
42 5.36 | 2.81 | 0.260 0.10 29.0 0.48 | 0.57 5.2 5.6 49.3 18.7
51 |2.66 | — [0.157 0.10 9.05 |0.40 | — — — — —
52 1.35 — 0.098 0.48 7.74 0.36 —_ — — —_ —
53 | —**| — | — — 5.00 |0.20| — — — — —
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M ACAL GRS 8, R R ERSH 1:1 B (B R B HIA A 2:1 BB L5 9,

RBE 5 B BRIV T R 6 474 5 Se(HERAZE 0.01 32) T= M, 451 A 0.5,0.2,
0.1,0.05,0.025 F 0.01N (¥ Hf #ERHZ PO AT /o) By b ik s pH 8.3 /9 NHLCL I8 25 ZEF-,
B 1AM, AT IREGEIE, RIUERE T B AASEREHRE TR, #E N4 500
ETPHELEHSCIER LW S, AU AEL/KIER 511 sHEARD BT & f08cR) , B h2F
TR BT SE  MARRERISR, B AR RMASBE T R, ENEE
e LB B, BMAOPRARERE TS “B/K” B A HO, HEVR” ABEESHE
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Bk, RN 0.07—2.8% ; G E/KEEBEAREL 30 5 FatHE, BAFEMARE
4T 210—8,400 JT, BAR, XX E—“BBE” HBE T, MMREFERNAKRK,BEAT
SEERII T BB 0, Ao B TR B, K 5 A LROBR KRS, Wik, KT 480 AT
Rtk BN BRI AHE, BXR R BN AAHE RN R, FRALSBERPRESR
PR IS RS (r i) ARG BRI SE R, RIMENE AR Nk,

% 3 53R 4 & NHCl BA pH 2518 7.0 0 8.3 B IR $R 8770 M I Flo
FIUEH, FE NHCL BRIR BERIIR R , i S8 70 IR M B A5 RO (e AN B R
HER TR BE, BREHNEAREIEB),  HBR 3 BFE 4+ WERTLEN,
#% NHCl % H9 pH i, T3B0 SR B TR M 32 3] T BRI R, T A [R) 3B A R (7] 3
ENBrZEmbg AR, Fin 51§52 B, 8 NHC Sk BICe—B, pH
8.3 B, BN ERES F-RRM AP, {HAER BERr i 0 — B AIPA BN, 11 AN 12 3§

X3 LWHTERME NHCLEw® (pH7.0) =060 + BB HPREF SR

1 (FRrt) 12 Uhigt) 13 (ht) 21 (BEE) | 22 (R
A B A B A B A B A B
134.3 19.2 139.0 13.7 125.9 27.4 [ 1315 | 22.0 {1345 | 19.0
83.6 16.7 87.4 12.9 87.4 12.9 83.6 | 16.7 | 83.1 | 17.2
40.8 14.0 44.1 10.7 42.6 12.2 40.3 | 14.5 | 41.0 | 13.8
19.4 9.08 21.3 7.16 22.2 6.29 | 19.5 8.95| 20.8 | 7.66
8.59 5.96 10.2 4.34 10.5 4.09 8.22| 6.33| 8.84| 5.71
3.29 2.76 3.36 2.69 3.74 2.31 2.86 | 3.19| 2.99| 3.06

41 (kR4 | 42 (F&sLL) 51 (RRHE) 52 GRigED | 53 (HiyL)

A B A B A B A B A B
130.7 22.9 128.4 25.1 — — 146.7 6.82 — —
80.6 19.7 80.6 19.7 93.9 6.36 95.8 4.54 | 109.0 +.00
39.1 15.7 39.5 14.3 49.9 4.90 50.9 3.88 54.5 3.65
17.2 11.3 17.4 11.0 24.4 4.05 25.5 2.93 27.2 2.78
7.22 7.33 7.72 6.83 11.5 3.10 12.6 1.95 12.1 1.74
2.24 3.81 2.37 3.68 4.23 1.82 4.98 | 1.07 5.65| 1.35

* [A] K TfvERes NHE (%R, P14 500 (Y T-.100 A MBS BRAT; [BIAFR
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;4 NHCL B3 pH = 8.3 5, + WM 205 R

11 12 21 22 41 42 51 52
(Fit) | (b)) | (BB | GEBA |((ESRLE) (FE&LE)| (BRE) | (RRE)

A B A B A B A B A B A B A B A B

122.7 | 17.5 1124.0 | 16.1 [119.3 | 20.9 |120.0 | 20.2 (118.0 | 22.2 |117.4 | 22.8 |130.8 |9.39(130.8 { 9.39
58.0 | 14.5 | 60.7 | 11.8 | 55.9 [ 16.5 | 55.9 | 16.5 | 53.9 | 18.5 | 52.3 | 18.2 | 64.7 [7.75| 65.7 | 6.80
38.4( 10.3 { 38.0 ] 10.7 } 35.7 [ 13.0 | 35.1 | 13.6 | 34.0 | 14.7 [ 33.5 | 15.2 | 43.1 [5.56| 43.8 | 4.89
15.8 | 9.36| 18.0 | 7.18] 15.0 | 10.2 | 15.7 | 9.46| 17.8 | 7.39[ 15.9 | 9.26] 19.9 |5.32| 22.6 | 2.63

6.93| 6.07| 8.28/ 4.72| 6.53; 6.47| 7.13| 5.87| 6.73} 6.27[ 7.13[ 5.87| 9.90/3.10{ 11.6| 1.42
2.57 2.73] 3.56| 1.74] 2.32| 2.98 2.48 2.82| 2.57| 2.73] 2.71f 2.59| 3.86[1.44| 4.95 0.35
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B, R R M BB E N B
NS5 O RMKGEER L WBRMREFOEMR (pH?.0)

1 (Fed) 13 (hgt) | 22 (EBAD) | (EERILE) | 2(F%RILE) | 52 GRigED

A B A B A B A B A B A B

235.0 16.8 | 239.0 | 12.9 120.0 20.2 | 222.0 29.5 |229.0 23.5 | 133.0 7.42
87.5 13.5 91.9 9.10 58.0 14.8 83.2 17.9 84.4 16.6 67.4 5.40
39.4 11.6 42.2 8.73 33.8 10.9 40.7 10.3 37.8 13.1 42.5 2.29
18.0 6.88 | 17.8 7.13 18.0 6.03 | 17.0 7.93 | 15.8 9.11 | 21.8 2.27

8.40 3.95 9.14 | 3.21 8.95 3.70 8.61 3.74 8.61 3.74 | 11.5 1.17
3.45 1.70 3.92 | 1.23 4.65 2.35 3.13 2.02 2.52 2.98 6.14 | 0.86

®6 BEENRLUG L HRMRETFLOER (pH7.0)

11 (¥iet) 12 () 13 (hwt) 2t (REH 42 (TH&ILL)
A B A B A B A B A B

150.0 | 9.55 | 150.0 8.76 146.0 12.6 151.0 7.96 129.9 15.7
105.9 | 8.00 | 105.9 7.98 103.0 10.4 106.0 7.98 90.4 15.5
52.4 | 5.42 51.7 6.06 50.9 6.86 52.9 4.95 42.9 12.6
26.9 | 4.10 25.6 5.44 26.4 4.58 26.9 4.10 20.2 8.66
12.2 | 2.0 11.4 2.90 11.5 2.73 12.0 2.29 8.51 4.89
- — 5.40 1.47 5.4 1.47 — — 2.98 2.22
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(5)%H Langmuir FRRXMSE —FHRo Kb “Sn” A S 5 5; MEE, MY TRHHER
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MU B ES()RAH AR R, RRKE: (4)REHNRK B RF N K E, (36 A
AEABYCEE ; (4) SRK WG E, T (3') SReb i C MR EH, AN Gapon FHIEIT
MU REB Vageler RN E THARK BEA TEI 0.5—2.0 AT, HEik, 4 B
RAGRT, | |
M(Z)iﬁdﬁflaﬁ&i,%;—f—c =18, y = K, SR T BRI A AN

—Ert, EARMR R EN NS K B, Bl 47T UL R FH L H ¥,
B, AKERSE, Wiegner 5k (1) sAGE Ut ¥ LIZRfR, HK, RIFIFI AR 3 fokk
B, 8ET OB RT B SHRATE Tk BRI RS, #BAEEEQ)RFTN(1)K,
1 R M 4B e b, £ 3 A8\ N Langmuir jj‘ﬂiﬁ% Freundlich 53X
FERAER, EEE RS ETEEBOKBEREHRMN , R AT B8 3 — R KRR M & , T i
HHAFRRPY, SRR 3 KRB E R (4)RTE R e AL, T B A BIH AR R ¥
RMARRPFENEE (R 7)o TUFHIMO/REAR T B SEBOIR EAES B2,

N7 AEA)IHN r. 5K MLRBERT R

+ g - 11 12 13 21 22 41 42 51 52 53

MERY 0.690 | 0.970| 0.956 | 0.976 | 1.02 0.9941 0.959 | 0.989 ) 1.12 1.01

K 40 0.020 | 0.026{ 0.037 |} 0.031} 0.024 | 0.016 | 0.021} 0.018 | 0.060 0.024

foo 1 13.4 12,7 14.3 19.3 15.2 18.5 18.9 5.8 6.9 4.1
o fHARY U 5

A% 68 78 87 88 82 72 65 64 89 82

ML BRI 7., RS T HBR AR 64—80% . BTEEAKSH , B (4) RAHS,
7., (X RRBBL ST RATY o (EBAER M) HLSCBRE (-2 fRHR R
11—36% , FHIE23% ETo FAHRBI(4)RFHERYARE A T (RN ) LIRM
AT AT

RETLNA, (DRI UFHLARRORHR, THETHABROES D ASE
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—MEFETREB MR, T R RRHAHF MM, (5) RERLETREBRM TR
M) + M; == =M, + M, TiHESFHEH, BAER 3 EMEBSAGHREESZRGES) 7T
FHH R BB B S, ERBEFR S A (5) NANRMA RARBRR M KRN,
H S, NS B BEMEY, MKEINPEER, HnE 8 IR, S, ERIRHBERY
71—323% , BYEH S1% LA, HK, RFIEKEE 3 HEFTH T BT MR o
RAFRBRIEB TRAEAFAWERAT, P EBEEEERENMNAE “117 “12”° B, 17
K515 0.42 1 0.30, HAfrAERHAZ BB R FBT,, He“41”, “42” 517,
“527 “537&EREA K E¥/NT 1 BLRBEE AR S R M S8 T Ha r KM
MR, Hk, & 8 PRI RM P frHd (K), BRSEEBTREN, FLAG)Rb
AHE 4N S R e A= R 5 £ F T A A 1 T P 4R AIE
28 MIEGHXIMAN Sw 55 K WU BEAT K

+ 5 ou 12- 13 21 22 41 42 51 52 53

FEE A 0.989 | 0.981( 0.985| 0.972| 0.982 | 1.00 1.00 0.989 | 0.980 1.04

K bi: 2.56 0.75 3.30 1.04 0.76 0.33 0.53 0.44 2.65 0.72

Sme 62.5 17.8 50.0 34.5 24.4 23.8 27.8 6.4 10.5 4.5
S fE AR 10

BE9% 323 111 303 158 132 94 96 71 136 90

Freandlich 53R (1) BORRERR, 1B ISR B M X Ae s TR eh %, 5 7] AR RSO
BRRRR, Bk, R AEEE, Bk JLERER 7 TR RBER MR o N A a5

FZ Ao M) RIBE N EHBRE lgy =g K + %1g Cooter(10 M (1) RAT

,8 C =1K,80y =K, Hik, C, EMFMNERIREHNRTSERR, #7200 K {Er
Ko EE (1) R BB E v EUFERLABLAREER, T C EINAETHR
A BHFET. M EPE, FENERPEBETIRENE 1 TLUEN, MK 5T 8
EBEBFHORME, RESREH, BRMLERL, E R KEERES, BABESCsRS
FHEBR. fiin, “117 “12” A, HKESBIR 44.4 T 29.1, X HRER R4 RO iR
BN, EHIk, LB NIER A Freundlich FRRM, AR ERT BEFHTEYEHE
7Fo

ANSRWEARIR BF R P B M R AR R 5 B, AE R BERFOR, sk 3—6 BAR A
#lo L, NHCl B BAA R BEARY T H 5 L (FE2= 525 BT A/K L LRI R T L 80
500 ZBFFFE)A “K + 17 BLUERN , FERIMEMHOEBEFBLEXAN SHEPF
BIK fEARY, RERFERNE 9 7R, /T UE ML 53 EE 0808 , KB BERIN
6%,

AL EraadiR, W PN A AR BT ARk BEFE B Y, LT R RO SR I P 5 AR5
th, LA Freundlich HRERBENASE, LRk BN ARG M LEBEHEY BRI, HERSE
BIRAFROMEEM: (AR 10), FHFHER BN KMEBESRPER, 55— HH,AR5mE
B M R HA R BAESE R 5—29 BUEZ M, 51T Kadaykos® Ef‘ﬁkjj Freundlich
FHERANARGZ—, B ro BEERN IRAK , B R LT FFAEBERIISLIRRE o
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x99 (1) Xeh Wi K a0kt W iN-DaeTWMAt bR (NHLC] 8k pH = 7.0)

+ £ 11 13 21 2 41 42 51 52 53
HEM QL) | 1.78 1.18 2.12 1.84 2.94 2.59 | 1.11 | 0.53 0.65
S (B) | 1.84 1.33 2.04 1.99 2.88 | 2.47 | 111 | 0.60 0.55

B/AX100 | 103 111 99 108 98 96 100 113 85

55 RIS 3—6 HISCERS S, Freundlich A B AR h—Fet:, S SIEHEM
mxarn% R R, SERERAMNE 10, BN, B— i Feasl, S¥RmM

ReFutaR M,
B10 FE:ESARHT K 5 SARBEER( 1)

fm | @ |+e=.u 12 13 21 22 41 42 51 52 53
N 0.975 | 0.986 | 0.914| 1.00 | 0.988 | 0.988 | 0.994 | 1.00 | 0.977 | 0.988
wg | K | 178 [ 16U | 1 | 20z | Les | 293 | 259 | 11 | 0.53 | 0.68
7.0 | L4051 | o.46 | 058 | 0.49 | 0.50 | 0.44 | 0.47 | 0.39 | 0.50 | 0.40
NHel| f | 0966 | 0.970 | — | 0.981| 0993} 0.971| 0.978 | 0.857 | 0.978 | —
mwg | K | 219|110 | — 235 | ros | tse | 180 | Loz |00 | —
pus.3 | Lt ooas | 059 | — | 048 | 052 | 055 | 056 | 045 | roo | —
’ 0.957| — | o.o010] — | 0.994| 0.991| 0.962| — | 0.986| —
TRER s | — |osr | — o | ros | e | — |oz2]| —
xibE Lotosa | — o3| — o7 |06 o4 | — |on2| -
| 0.989 | 0.964 | 0.994 | 0.988 | — — | o7 | — — —
mo, | K |06 o oss |0 | — | — | 1% | — — —
e % 0.59 | 0.52 | 0.63 | 0.50 — — 0.51 — — —

=, Freundlich 75285 L B0 BT EMHRERXR R A EN

& 3—6 HFERERY, PRI B AR, A S FeRif s —ihid, B 157
TRH U274 HA IR P NH(CL IS NHY 89 R M, 7T DA I el #2649

T ER SRR A EE, A8 y = KC 3R, QK 5 L #prm, Wi,
SIS K 5L MM S R i R SOASE 0 LI A, S5
SEM K R0 SR 5o B3 R, T W BRI 7 TR O

SET K0S, RIS, EH 2R y — KC7eh, % ¢ — 18, By — Ko B, K
B -EIRERRH NH,Cl BB R SR T AR AR, oMl Bl e B,
P69 - P 5 BE 045 b0 Wiegner™ i &35 H Freundlich SRR pi# %k K, Z 3118
IR, B, RAK SRMEEROTURR, HEAES My hRn
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TR EE X BB MO 38 BE R PR FLK, AN 3R 2 BT7R B RARIR Mk R b5 T Wi ik g S B ) SHAIE
BRI e 3% e F IR A BB O 3 35 K

| > LR R 55 10 BTRARETA 410 K (i JURE,
- e AXE H M2 AB—Erkadtk, mr
b 7 A WA R A BT R R, 50 IR S48 B8 & 1
g L6 P T TRAEIMMERENKE LK E S
¥ _ 2 0.4 y=0.2-0.06 x
: 20y / 2 , (=-083%) b
ES s-*/’ / =& 9.2 \ /
:E J 3 —_— 12
Z i Xm e O L || SO U

4,;// 4 SR i 2 3 0.4 0.6

' 1
0 25 50 75 100° 125 150 1 ”
PR Pt NHE BT R B2 KA S5 R eR/ bk B R
(%4 1/500 B51) Wk
B 1 A SE R B B * SoLyLAES, r BB 0.707,

BB 23 &, B — —0.835
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AMMONIUM ION ADSORPTION OF SOME PADDY SOILS

C. F. Cuen anp P. S. Cuianc

(Institute of Soil Science, Academia Sinica)

(SumMARY)

Present investigation involves the rate of adsorption of ammonium by some paddy
soils in solutions of 0.5, 0.2, 0.1, 0.05, 0.025 and 0.01N NH,Cl with a soil-solution ratio
at 1:5. Samples used consist of seven soils collected from Southern Kiangsu with pre-
dominant clay minurals of 2:1 types and two from Kiangsi with 1:1 types. Results ob-
tained are according to the Langmuit’s and Freundlich's adsorption equations and the cor-
relation coefficients are given.

In the Langmuir’s equation the 7, and Sm are usually considered as representatives
of the exchange capacity of soils. However, these figures, both 7., and Sm, obtained
from calculation and experimemt differ from the value of exchange capacity. The ap-
plication of the Langmuir’s equation to soil exchange cation seems to be not feasible for
NH,Cl solutions of above mentioned concentration.

A better correlation will be obtained, if the concentration of equilibrium solution (C)
in the Freundlich’s equation is expressed in term of milliequivalent per 100 grams soil
instead of grams equivalent per litre as used in the original device. In this case, the
calculated value of K is more close to the value of measurement. ‘

The constant K in the Freundlich’s equation, as a measurement of the intensity of
adsorption of soils, is a maximum value of ions adsotbed by soils from the equilibrium
solution at a low salt concentration (2 m.e. per litre). The relations of K value to the
content of organic matter and base exchange capacity can be explained by the following
equations with corresponding correlation coefficients.

K =042+ 045 M(r=10.877, n=209)

K = 0.03 4+ 0.095 S(r = 0.945, n = 10)

K =320—0.27 R(r= —0.606, n=11)
K=4.85—15.6 E(r=—0.835, n=7)

where, M denotes the content of organic matter of soils, § is the exchange capacity of
soils, R is the ratio of organo-mineral complexes of soils (G,4-G,/G,), and E is the
ratio of the “easily releasable ammonium” to total amounts of adsorbed ammonium.

Removal of soil organic matter by H,O, decreases the K-value of soils from the
original figures about 48—67%. Maintaining the soil under a waterlogged condition for
25 days, the K-value is decreased about 26—56% as compared with the air dried soil
samples. :



