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Yoshihiro Tokasmixi and Moritaka Smimo : A study . on
the methods of determination of exchangeable bases and
cation exchange capacity in calcareous soils in Okinawa
region

Summary

The calcareous soils distribute extensively in Okinawa region and
these reaction is newtral to weak alkaline, It is objectives of the
present paper to determine exchangeable bases and cation exchange
capacity of calcareous soils.

First, for that purpose a method of "NH4;—EC in 80% methanol
buffer (pH 8. 2) system” cited in a manual edited by M. L. Jackson
(1973) was studied. This method kept considerably under control in
dissolution of a free carbonates contained in soil specimens and was
less than 100 percentage in base saturation of their calcareous.soils,
When exchangeable bases extracted from soils by using this method,
however, were determined by means of atomicadsorption and flame
photometry, the unsuitable phenomena to bring about error as follow-
ing appeared in quantitative analyses of the bases with time. One is
slow down in a current speed in a capillary tube which was equipped
that photometer. The other is to form a something white colored
compounds (it probably is a complex compound of methyrate)at the
top of that tube attached with sample solution. Therefore. it seems
to be inadequate for a contimuous determination of bases on a large
number of samples.

Second, in order to introduce a flame photometry to the above
mentioned original method, it was studied on the salt exchange so-
lution utilizing for NH4Cl solution. As a result of investigation on
it, the original method was modified and developed to a new proposed
method of "Sr—EC in 80% methanol (pH 8. 2) system” as showing in
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a flow chart (Fig. 5) of its method in the present paper. A new
method by means of SrCl, in 80% methanol solution (pH 8. 2) had
a tendency that total of the exchangeable bases was more about 4
me100g than it of the original method in the calcareous soils and
was very similar to it in the acidic soils, respectively. And more-
over similarly to the properties of the original method, a new pro-
posed method kept under control in dissolution of a carbonates and
was less than 100 persentage in base saturation, too.

According to a new proposed method, in the calcareous soils which
were called " Jaagaru”, their parent materials of “Kucha” and " Shima-
jiri—maaji” by an Okinawa dialect, exchangeable bases were 18 to 29
me,100g in the total, of which 70 to 95 percentage was occupied
by cation exchange capacity and base saturation percentage ranged
from 22 to 30 me 100g and from 80 to 99, respectively. In the acidic
soils which were called “Kunigami—maaji” by an Okinawa dialect,
the total of exchangeable bases was about 3 me/100g and cation
exchange capacity and base saturation percentage ranged from 10 to
18 me7100g and from 18 to 26, respectively.
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Table 1. Soil samples used in this study

Sample Locality Soil groupn Parefn pH Carbon(%) CaCQg Tex- Clay mineral‘)

No. material Hz0 KCI Org. Inorg. @ ture

0~ 1-=1 Ahagon, Itoman Jaagaru Marl 831 722 09 05 417 SiCL ME>1t, Vt ~Ch>Ch, Kt
0- 2-1 Tanahara,Nishihara “ ” 823 7.12 1.0 05 4.17 ” »

0-27-5 Senbaru, ” Kucha ” 702 518 05 06 500 LiC Mt, It>Vt, Vt—-Ch>Kt
0-27-6 ., v ” ” 773 745 05 09 750 SL Mt It, Vi—Ch>Vt,Kt,Ch
0- 9-1 Kohagura, Itoman Shimajiri-Maaji Ryskyu Limestone 7.85 7.05 1.0 04 333 L Vt~Ch, It >Kt,Ch>Vt
0-15—1 Odo, ” ” ” 787 700 23 05 4.17 LiC ”

0-27-1 Senbaru, Nishihara ” ” 710 5692 1.3 03 250 HC Vt—Ch, 1>Kt >Vt
0-17-1 Itosu, Itoman Kunigami ~Maaji ” 6.09 390 07 - 4 Vt—Ch,It, Kt >Vt
0-18—1 Hedo, Kunigami ” ” 5.12 440 04 - LiC It>Ch>Kt>Vt—Ch,Vt,Gb

1) Jaagaru and Maaji are soil grouwp name and Kucha is parent material of the former, which are called by
an Okinawa dialect.
2) On the oven—dry basis of the whole soil material,
3) CaCO;(#=Inorg. C#)x 8.334
4) Abbreviations; Ch=chlorite, Gb=gibbsite, It=illite, Kt=kaolin minerals, Mt=montmorillonite,
Vt =vermiculite, Vt—Ch=vermiculite -chlorite intergrade
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1. “80% %%/ —IVRTONHy—-ZHER” OMEECOVT
Jackson (1073 4531 L1z " 80% £ 4 / — VR TONH,— AR ~ ORERFFIEL Fig.1 i€
FLIBD THB. COREHRETIE, 100 nlOEM S BHLEABL, 25nlD80% 2 ¥ / —VIETET
T AR L CRIE T 5 OB TH S RICZDE >, 250lD80%# 8/ — VD NH,ClE @k
(pH 8.2) TREMIEREFERHL, £
NoDHRIER, 25nDNETE + VKT

Soil sample (2—4g) in centrifuge t“bil

BRERREE T [l b & l" ki L% Moistened with water (Inl/§ of soil) stand for 30 min.
¢@NH4+ AEYEAEETERLCC 250l of 90% methamol, shaken for 5—7 min.
Centrifuge and washing with 80% methanol, repeated twice
EC )S:;ky) Z)@ﬁlﬁﬁfﬁ %, [ Supernatant for determination of
1) TlEHEEORHEK LEHE [SL:] soluble salts
oil
%?_IEEE (Flg‘ 1 ) %%ﬁﬁﬂ;@ﬁﬁ 25ml of NH,Cl buffer in 80% methanol, pHB8.2, shaken for 5 min.
_tﬁa)ct P ‘CMEE?&E L'C, 80% * % / Centrifuge and washing NH4Cl buffer, repeated 3 times
“)Vﬂ@ﬁtﬁﬁmgm@ﬁéfﬁﬂjﬁmﬁ ] Supernatant for determination of
3 exchangeable cations
WTHN, BHREOnOERMEHEY A [Removal of excess salts ]

—FKxA bi&:ﬁd:%‘. %ﬁﬂi@i 2.00g , fi;:}axdggﬁi;ceestone. shaking, centrifuging and decantation,
80% A ¥ / —EHEEIZ20n!, RkED [Delerminalion of NHLI

R IIAER E SO Bic k3 5 2, B

W OB ST EE (3,000rpm) iITZH Fig. 1. Flow chart of "NHsEC in 80% methanol
7hisd0E L, 2L T, BHESD system” cited in a manual by M.L.Jacksonw)
D Ca& Mg&ib\j‘n¢>§¥&7’cﬁﬁ§m from in mamuscript of C.A.Alexiades and
K & Na RO IOEAHE Ik D S. A. Paxinos

BIE Lo TRAWEEIL, EXR-T®

F UV ROBRFHE / BHSERET LA, METROVTHOREROHER L H—BEORHK
AEURKEAABLEK, TUZThOTRIERINI,

B0BA & / —VIRIC LD BIBHERK T LicistiEh b Ca, Mg, KBXUNa B3, Fig.2itRL7IcE
DTHB. RER Ve — A" BLU BR—Y O[T VA Y ~7vn ) tEs, © EE~—
U Dkt T L U E NI 05 BOTERCaCOs 2 HEM L DEHR L1, 38, %E D pH(H0)
11 6.10 7% Lizo ZNEFNOABEEHOBRHERR, TEMOZRCL > L OTREBIK4EED S,
wWEN b IBIZEEREICEYT 2R AT L. (Fig. 2) MK aEt Ca %< BH XN A HE
AR L, “EHEiv—Y " ik CaCOsbiB b hiciEti s hic, BRHiEk 4 EIHZ TOREHER
DRI, “BR=-Y "> " Vy—#n" > EHiv -V " OlRedia{, B6FVREIET0.42me/
100g 2R TERET, WVFhOTM KX BETR L > LOBHETH %o

2) RHEEROTRBHERKERBELR

FOTEBERORTERM L ERICEEL, 80% 45 / — VD NH4CI EEk (pHB8.2) Bl320ml &

LT, MR EOSHEK S BHBIC OV THANT, KERHEHOZEER L L FRIC LTE
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THb. AL LBROEMAL /-,
INTHTHMOERICHASH LT,
MBI A 417755 C &ic kD, NH;
L RBHMIEEN & ORBEH RS
FTT 5 LBMRERINI KM Ca
BLU Mg BiIHENHIcZ B EH
SEE%ER LI, "EEE~—Y " il
Z1: CaCOs 3EL M, ThBEEE
H L2t OMg 2 NaE ORISE @ ic ¥
FREARITTC EHBTRIN, 2
HiER 4 BIH $ TORBREIEREEDOK
BOANT, +HETRIELBIRDIE
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Fig. 2. Saturated curves of soluble salts in 80%
methanol with extraction number
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Extraction No,
O10-1-1. x:0-15—-1, A:0~17~1, A:0-17-1+CaC03 (05 %)

Fig. 3. Saturated curves of exchangeable bases in
NH;4Cl1 buffer in 80% methanol(pH8.2) -
with extraction number
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Tt BEEREOK TR, 0.1 HEHREAKICK Y LBEHOERA 4 (C17) REDOH
AR L THMT L7,

Table 2. A chloric ion reaction and ammoniac ion contents in 90%
acetone with washing number

Washing No. 4 5 6 7 8 9 10
Sample 0—1—1 Cl— react” + £ - - - - -
NH, (me~100g ) 2 2.10 0.93 0.47 0.23 0.23 0.00 0.00
Washing No. 4 5 6 7 8 9 10
Sample 0—15—1 Cl— reacttl) + + o+ + x - -
NH, (me,/1003)" 573 350 232 142 095 043
Washing No. 4 5 6 7 8 9 10
Sample 0-17—1  CI— react.” + o+ o+ o+ = -

NH,4 (me,”100g )2) 5.77 3.62 253 167 1.05 0.48

1) Coloring reaction by AgNOs; + show clearly, T show little and —
show nothing.

2) The ammoniac ion was determined by semi—micro distillation
method.m)

0FT & b Vilkic & 2 EHSERC E D LBEHOCI- KiSs LUNH,T &, Table 2R LI#
DCHB. NHi Bid €3 7 o CHEE Uiz, REIELAROEHR LI, “HE~v-—Y "0
CaCOs BMBEKI ORIEHERY “EH~—Y " O—BLAODT, T>ICEERLI, BREREDOK
TLAASESE " Yy - " TR5E, o <—v " crVIFhs 8EERL, HFEMTRA-
Fro TDC LD SBEEREDORBERZ, R LR TRRERETILENS BT LBRREN
Foo % 7-RSERSREGIC £ B CI-RUGTIE, KBS 1 me 100 ® NH,T BIJ\HE S W AE M ZES, LD
B HETRCOBEEOSEOHBET AL AU EBTRR I NI, B8, LBKHPDCI™ KD
B, HE S EEIE, SEATIUTRVEBbN D,

4) NH,t oZmiBhiEgg & Rig i

4 k0 U 7o NH, ™ @iﬂuﬁmi&omﬁﬂsm)tcj‘zﬁ& SNTVAY, T>TRIBREEILF Y VA
(NaCl) e R20ml % B\, SEDEEHEEORIESRM & Fkkic U CHRIINH, T 2 Na" TREBBHL, %
DB HE E B R Ic OV TE~ NH T B3 € 7o ik ERL, CEC £#Rkbi.

NaCl #ic & A BBHEK C L DB HNH, T Bid, Fig. 4 i CRLIED TH D, REHIKLERKD
AR Lo WEORBZVFThOHELBHEN ABEUBTIE, 1me/100g MT%RYT &ERIC
Nat & NHi & ORBEHERFHICET T3 LR NS, BHES4EE TONH,T RBOK
AN, RIS & ER ONER A R LS, BB~ — Y " T3 CaCOs Biich > © 5 FNH, ™
B2 ZiE—H Lo CDT EHDMAT CaCOs B3 NH,H it & 2 53MpafBiic iz & A SR EBERIE
SN DR NI

2. "80%A% ) —WRADKXEITEBAILLSCEC” OREERICOVT

ERUAEHIT B AT/ —VRTONH,—RBER " DRIEETIE, RS EIE ORIE _Eh 7S
DARMERERPHEHSR SN, TEAWICRIERE X AL -1, TBFEERRETIRSFEIRIRE
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BHETRIE -7 T UTRBHEEBRORAEICHA~
TNH«BROAER, FELOAHVESTHET &
IHONT, ZHo5DT EhSBHOERDED
BT REBHBHERITT EBHREN,
RASEORA T L BHELE I0 2 DHHHT
H%5

1) RADFEORARLELRBR N
“80F A Y/ — R TR L BAT B
Wic, RBHIERBEZTMBHT 280845/ —1D
NH4Cl i@k (pH8.2) DR iz, 80% » ¥/ —nd
#ik Y F 9 4 (LIiCD), k2 b o v F 9 4(SrCly)
B LU/ v 4 (BaCly) # (pH8.2) ORIA%
Bif Lo L2L, BaClo BBBEL/NEL ZHD
TRBHAORABIRERE DT, MERKRESE
PUTiidElE Lz, LA LAKRBHKBIIY
THhHEHEEN S, BHEOBHED pH AL
FThOHRBDENITENT B HER LT,

2) BEORBMBHIKIC L2 ZBMIELROD LB
LRoFHF LAY L RZmBHK, BLU80%
A8 ) —=nF " ERBOEROBITEICEMNUT S
NH,Cl # (pH7.0) %MV, £OREHEORE
EroBonRBEHER 4 BORIESRMFICID,
RBMUERERA BB L1,
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me/ 1009

2004

NH‘+

801

+ + > 4 + $ + +
T T t T T T

1 2 3 4 5 6 1 8
Extraction No.
O:0-1-1, X:0-15~1, A: 0—17—1, &:0~17~1+CaCO3 (05%)

Fig. 4. Saturated curves of NH' exchanged
by Na' in NaCl solution with extra-
ction number

SEOHMBHKIC LD RIESINZHMCa, Mg, KBLUNalkid, Table 3iT/RLIED TH 5,
Atk L EROftiic, “EEi~—Y " D1% CaCO; BMEK, BA, FRAEBIUVHELRORKR
EHERE TN EEML THA L7 BHBRTED pH (H20) 36556 Z/R L7,

NH4Cl (pH8.2) #iz & 2Rtk Ca BiZ, AKETHTIIKIE 20 ~ 24me 1009, BEETHTIIH

Table 3. Summary of exchangeable bases (me100g) determined by NH4Cl buffer,

LiCl and SrClz in 80% methanole (pH8.2), and NH4Cl buffer (pH7.0)
solution
Ca Mg Na K
Sample No. NHCl NHyCl LiCl SrCly NHyCl! NHyCl LiCl SrClp NHyC) NHCl LiCl SrCly NHyCl NH4Cl LiCl SrCly
pH8.2 pH7.0 pH82 pH82 pH82 pH7.0 pHB2 pHB2 pHB2 pHT7.0 pH82 pHB82 pHRB2 pH7.0 pHB82 pHB82
0- 1-1 2042 4777 1709 2456 076 094 082 082 0.05 008 tr 0.0 046 052 tr 0.23
0—-15—1 2350 2912 1793 2740 071 117 102 120 012 015 tr 017 020 031 tr 0.03
0-17-1 1.21 155 096 164 039 138 134 138 010 016 tr 018 004 016 tr 0.01
0-17-1+CaCOy3 (0.5%)1) 907 1448 735 1129 0.59 134 128 1.26 0.06 014 tr 0.15 005 019 tr 0.01
0-17—-14+-CaCOg (I.D%JD 990 2328 B00 1355 054 126 117 1.30 0.06 013 tr 0.14 004 017 tr 0.01
Aragonite 2 310 4601 012 066 002 023 002 003 008 047 tr 0.12 tr 0.03 tr tr
Calcite ¥ 247 3803 012 122 004 037 005 027 tr 002 tr 0.05 tr 0.03 tr 0.01
Dol omite ¥ 154 3142 012 601 018 212 009 137 tr 006 tr 008 tr 002 tr tr

1) CaC0O3 was used a commercial reagent.
2) Aragonite was collected from living coral reaf in Niibaru beach Tamagusuku, Okinawa.

3) Calcite was collected from Ryukyu limestone under

Okinawa,

® Yudore” of a historical place, Urasoe,

4) Dolomite was collected from Otake, Tonaki island,
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1me,/ 1008 %R Utz Bt T D CaCOs ZRINEK TIE, HMEOELVih > boFRIEFERDIme,100g
BiAETRL, TMLICaCOsbDRVIBHENS L AR LI, E 1z, REIESMHE TIIH 2~ 3me /

100gi2ERH s N, Thicst LT NH4CI (pHT.0) # i< & 333#H Ca B3, AKHTETIIABE29
~ 48 me .,/ 100g% R L, EiE1HD CaCOs IMBERTRZ ORMB A L THrIEHEEHEND
CE%EFR LIe 1z, REBEGHDRETOM 31~ 46me 100 gBBERIH SN/ THOD T ED S, Hi
ZDEHBE TRRABDOERORBIEDHEHRSPE VNG SH, FEETRIELOPELIBEHIN
3T EpEES iz, — 4 LiCl iRiC &k 3384 Ca &i3%d NH,C1 (pHB.2)RICHE L T, #BED
REBIEEZ SR TR R DI BHENBEREER Uz, $7SrCLEICX 5 Ca &
(346D NH,Cl (pH8.2) HIiCH# L T, SERORMIEE ST TIRAMIITKEE 4me, /100 g BHES
CBHINAEMETR L. COBHBIRBHENZILALELEVO D ICERORRBRIEDEHEH
BoME LTVWEZEARL, THICBEENEZ DTS SIAFEIHIRSEE S EEHEREIE /.

NH,Cl (pHB8.2) #ic & 5%tk Mg B3, AKE T TIEM 0.Tme,/ 100g ik, BEEHES LUZH
12 CaCOg %1% 1= RAK T34 0.4~ 0.6me, 100 8 7R Lico THRBIBEHMFAMTE, Fo<wA4 b+ T
#02me 1008BH SNz LA EBH I -1, THIHE L THo 3 Bimkic & 5 8
Mg Bi3, RBEGYABBTOZREZRFJEVTOHREEML, 2RCE TS (BHEhIER%E
RUL7e

NH,Cl (pH8.2) it L ZHBMUEKBRIZ, "V —HN", “BR<—Y " TKEO0.5,02me/100g
2zhFhRL, BETEB XU 200 CaCOsz AMERTRVFNS 0.1me100g A TERL, KB
EEMAE TII VTN SEBFEE 4R Lize ZHuct LTNHLCL (pHT.0) BT X 5RBUKRIE, A
IRETHTIREDZHIGERL, OB TROTNGETFE L BHMI NI, —F SICL KiIck 5%
K B3 B 5 <, BH SN AHERIZ NH.CI (pHB.2) MDICEM L1z 7 LiCIHKIT X BR
BHKRIE, WThoRMTHRBEELRLRHERT A EPRBETH - L EBRHUTH S,

3 72 NH4C1 (pH8.2) liT & 3735 8¥: Na B3, REESHYEEO—HORBEELKR VL THOR
¥ld, KB§0.1me100gRIEBHENB L LER LI T>THLICIHKIC K AR M Na BERHE
BTAC LA TH -7, D2 >0BHMICE 2R Na BiZzhZhEML, £DZHITHA~N
TEFELBHENB T EER LT,

3) BEORBBHK ICL 2RBMEEDKE L CEC DK

&mﬁﬁgﬁ%MEbk%,Lﬁ®Mﬁ%#m%vTCEC%m&&ﬂﬁakbmﬁﬁﬁmm%ﬁm

L, 20 NaCl HhONH Biz€ s § 708D, Lit & Srttmisoeams ik, Lokh
EEOEREERKICHDTHORERES, BUEREE—BEOBHALZSUBRREANLTER L,

BREOTMBHKIC L AXBEHIEREORBE LU CEC 3, Table 4 TR LIZED Th 5. RAbHIE
ELEROEHAL I,

NH,C1 (pH8.2) #it &3 CEC i3, AKATIETIIABE 22~ 25me /1008 %27 L, RBUEEHED
BELZNOITER L THEEMINE 8% %2R Lic, Bt T3 1Tme /1008 DCECERL, X
BUEROKREBRE LRI DOEREFEER L. BiELHEO CaCOs HRMAKITI, Th
OFEMETIDO CEC L 3IE—&H L, ZhORMBEOELITH > b o F RGO EIT 10me, 1008 B
BAERL, HEMMEIROBFIRER LI, REBEESMARDO CEC OTHhHEWBEEERL. T
hicxt LT NHC1 (pH7.0) #% i & 5 CEC i, REIEHMO—MEREIZL A E%EDONHLCI (pHB.2)
BOZHTEM Lz L LBEEE ORERE, BETETRIZTEMUL2DE2BRTTVThORART
HELLAKREL, HFicEMORBELSSUE I}, BEMINEIRL 100 282 220 BER L1

$7: S1Cly ik X 3 CECIY, Bt % hoD CaCOs HIMEK Tid5ED NH,C1 (pH8.2) D%
nicEp L, GIRELETIHEH 4me 100g REZNICHNTREVEER L. T 7-REEEYER
DCECIEWVIFNd 1me 1008H1#% %R Lizo SICLKICLZRBMIEROKER I, MitLEAEREL
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Table 4. Summary of total exchangeable bases (me100g) and cation exchange
capacity (me~1008) determined by NH4Cl buffer, LiCl and StCl;
in 80% methanol (pH82), and NH4Cl buffer (pH7.0) solution

Sample No. _I.\I_I_{}Cl (pH8.2) NH.CI (pH7.0) LiCl (pH8.2) SrCl; (pH8.2)
o ) ) Total NH4—EC Total NH4—EC Total Li—EC Total Sr—EC
0— 1-1 21.69 22.19 49.31 22.38 17.91 2276 2580  26.53
0—-15-1 24.53 24.99 30.75 2747 18.95 2584 2880 30.25
0—-17-1 1.74 17.42 3.25 16.85 2.30 10.56 322 1757

0—17—1+CaCOj3 (0.5%) f) 9.77 17.42 16.15 17.04 8.64 1373 1271 17.84
0—17-1+CaCOs (1.0%) b 10.54 17.42 2484  16.85 9.17 15.04 15.00 1878

Aragonite? 320  tr 4674 054 014 021 081 171
Calcite® 251  tr 3845 054 017 064 755 174
Dolomite ¥ .72 tr 3362  tr 0.21  tr 741  1.06

For legend of 1), 2), 3), and 4) see Table 3.

FTHOHMTHEDONHCCI (pHB.2) HMITHARTHEFREWEER LM, LIh bEEMAFIE 100
FUTERL, FHORBELZSURBOFNIR 71 ~ 97 BOHWEHA R L7z, 5 LiCl#&KiIckBCEC
&, %£DONH.Cl (pH8.2) MO T NICENTHKE B TRIZITEMUTIEER LU LS, ZEMERD
BRIV /NS EEMAMERTSHRIRER L. Sttt EFND CaCOs HIMEE TIRCEC
REFNSL, REMEEOKREBIZITEUT 2EEZHTHRL, BEORR OEEMMEIIN0E
R LT

4) REDFELXBALTH LIBRT IXMHERERBS LU CEC Ol

80% %%/ —nDSrCly (pH8.2 ) MiORBmBHMIZ, LibOEMORMIE, THicHmL HK
CaCO; BLIURBEGYHELL Y, ZHZTNHHEPREORIL ZRBIEOBHEML L VMG TIC L
BCEXBLEAERL, HEMNED 100 BEBX 2EEREBh ot —HBOFK 25/ —D LiCl
(pH8.2) HORHBRHIKIZ, KHEMHEK® Na BORHERICHES LR, RBUIEERORE T
DCEC 73 & D HIEfEIC D73 D A EME '
HEBAERETCEET L [Soil_sample (2009 <0.25m) in 5Omi centrifuge fube |

INoDT EnD, A ICSHY
ot~ g57 v A ) O HIKE Li#ico
W, RAEDFTEEHAL TREGMER
BB XU CEC DRIEEITIR D DD
BB &I, 80% # 4 7 —DSrCl(pH
8.2) MEBATAHLENTEXLLER
S te ZORMBIIKIC & BRITEED
BIEFENEER, Fig bt EHTRLAE
DTHb, NP, 80%AF/ —itkD
A OB R 0.5 me 1008 LU
EPNEODT, TOBREIMILTHE
LEZRBWEHic@bh b,

LSRRI plllEEE B, #ids

ED

Moistened with 2al water, stand for 30 mun,
20wl of 80% methanol, shaken for 5 min.

Centrifuge and washng with 80% methanol, repeated 4 times

] Supernatant for determination of soluble
|_saits

20wl of SrCly buffer in 80% methanol, pH8.2, shaken for 5 min.
Centrifuge and washing SrCly buffer, repeated 4 times

T .
' Supernatant for determination of exchange—
._able cations

[ Removal of excess salts |

20ml of 90% acetone, shaking, centrifuging and decantation, repeated
6—13 times

S
20ml of NeCl solution, shaken for 5 min,
Centrifuge and washing NaCl solution, repeated 4 times

;Supernalam for determination of Sr}

Fig. 5. Flow chart of a new proposed method
of *Sr—EC in 80% methanol system”
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Table 5. Summary of soluble salts (me/100g), exchangeable bases (me100g) and
cation exchange capacity (me1008) determined by SrCly in 80% metha-
nol (pH8.2) in soil materials in Okinawa region

Sample Soluble salt Exchangeable cation

No. Ca Mg Na K Total Ca Mg Na K Total
0— 1-1 018 0.02 0.07 0.01 028 2456 092 0.09 0.23 25.80 2653
0— 2-1 022 003 0.05 tr 0.30 2637 124 008 023 2792 2834
0-27-5 004 003 010 001 0.18 17.78 6.91 0.06 0.26 2501 27.84
0-27-6 0.15 0.06 0.17 0.01 039 1800 313 0.04 0.14 21.31 2350
0- 9—-1 0.11 001 006 tr 018 19.06 0.78 0.13 0.03 20.00 21.89
0—15—-1 0.29 003 0.10 tr 0.42 27.40 1.20 0.17 0.03 28.80 30.25
0—-27—-1 0.12 0.04 0.07 0.02 0.25 1548 199 0.02 0.40 1789 22.32
0—-17-1 tr tr 006 tr 0.06 164 139 0.18 0.01 3.22 17.57
0—18—-1 tr 001 022 tr 023 0.83 153 0.15 0.06 257 976

Sr—EC

A S 1B LTk AR, BN EEBB LU CEC}, Table 5t EH TR LAE
DTHb, BB ICHHTE" VAN " D2ZFORBMO* 2 F+ ", "BR<=—Y"8LU " EHEA
v — Y " OEAMEEOBRIE, 01~ 04me /100 DEEERLI, * Vr—HN " BLU " BR<
— V" OR[EHIEE T, HEKIC Ca BETE {RIT Na 256t . B ORKERE T tLEic
Na BEFENCT LS, " Ve —HN " ~OLIFLOETITEILN Na SEIREBREINS T & E2RE
Ltco —F " EHiiv— Y " OFiEtEHI3I3 AL Na 57,

Th Ve —ANTRBRY -V " ORBEEERIR, WFNLREID Ca HHBE, Mg S5
4 HBEThThED THOBREICHNTEWEER L, "7 F ¥ " TR, XHlED Ca H70~85%
Mg BI5~0FBRELX ZNENLED DB ED DS, 2OBMBTIT 5 >N TREIED Ca 25HWEE S
h, Mg BERSNPTOIEERE L, “Hilv— 9" ORBBEEEDOIREALE Ca & Mg &
TEHON, AEOELETEUTRE 1, 2L T, "HEiv—V " 0" BR~—Y " TRLEHED
Na 25K & D bETFSVERAR LI, * Vv —AN " DZORMTIEBICKS Na b b EFE
M &R L 7z :

A - PZORMO 7 F ¢+ " BLUBR~—Y " ODCEC 2 AI22~30me,/100g,
HERMFIBEI380~FBE £ £ hE R Lz, 10 * i — ¥ * D2 oMt {, CEC
(KBS 10 ~ 18 me, 100 g, HERIFIE X W2 BFIHEE 2 NENT L1z,

L3 ¥

WA AT HEH~F T AV HOAIKRE L IEIC OV T, REMEERELUBA £+ Y HBEA
BEWES 5700, £I80% % 5/ — Ot 7 v == v £i%EHK (pHB.2) Itk BRIEHEERT L
foo TORIEREIR, FRhOEMDRBIEDEMAENIZVIMH L, BKEDOLEDRE OELEMINEE
VEND 100 BUTIIHEI Lz L L, REMEERERTROLEEES L UCREMTETRES 2
B, TOMEEOSEMKERS T2 EMERD KT L BVEREY, BMCR oI, —HIEE
MEPORELRD L TCALREIISY, M IEMELHBICACERLEY RO AFL— FOsE
EERY) HBER LI, ZDRHICEHDRIIEEFEHET 2ICRABEYETH - 720

wic, 80% 2 ¥ /7 — DT v &=y £EEIK (pHB.2) KX BRIERICRNEMTELYAST BT
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», RBRMBERTT LI, 80% 44/ —ADE(LR bovF v e (pHB2) MiC & 255l ERRII,
JREEICH~XTAEE 4me /1008 BERE WVERIER Lce $1B4 4 v ZATRIE, FEICH~NERE
THTIIH 4me /1008 BEKRE <, METBTIEMNT 2EMEZ TR LI 2L T, BkdH
RICEAM P OBMORBEOEH AT DIME L, AKEOLTELRBOERMEMEE VTR 100 %
AT s Ulco 3 U SIRE T 2 RIE LD BEE & BEFIRIZ, Fig.510mR Lz,

FLCBRRTSREETE, GRED " Y »— AL "R Z20RMO 7 F ¥ " 8LV BRE~<—o "
DRBUFHEBL, CabWT0~ 05 B2 LD, TNO5DBA 4 » TBMERITI A 22 ~ 30 me,100g ,
BEMME 380~9% 5 TN TR Ui $7, Mo “HEi~ - » OX#EMCa 131 me/100g Hij#%,
1 4 Z}MERIL 10~ 18me, 1008, HEMFNFEI318~26%% TN EHR L 7o
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