EDTA fBIZ X A7 =9 2DEFEIZOWT-1]

8- BB LR ERE RO
TII =T LDFEEE

— R BHH~D I H—

oA E 2 BW®

AT, BIEOIRBLI7 0 S =9 A0 EDTA WEKE, KEOLERMOWH E 71X b
AL SR ETRT 5. MHOICHT 5 LAk REEIRTLEVAFY JIS BREESET A, K
AV IIRIC X > TREB L7264 A VK AV 720 272 BIABHI T T, EEEE 20°ClzownT
BREL, TAREATHSVEERREL L. LBNSYOEE#3IATL &3, TOEEEZOE X
ZIDFRMFRLTEROLEFITAZLizTS (Lexid, 1.2.1.3 k5,

1. I BEEREHOT LI =Y AOERE

IREEE R

LT, AEML (<2mm) 10~50g (HAREOMICL Y, FMEOREGAFREL DL S E
BLTLYDHIT B2, HMABRHTFEEEUMALIZEE<LE) &, AE 10ecm {BVWO X/ Y ¥L$$l’j!
CERL, 28100 £y v L HEEBIETL(EAL, BEYLIMEFCRELTHESORRIET
Do

LR, W - EEOAMREE T OMEEHAT AL LIC ko TATRES (<2 BR
#L. W& Scm < HYVD AL YHSATERL, BELIEFICRELTHS SORRIE T 5.

1.2 # B O R

FHETH R LT, NagCOs HMAICIE 0.45~0.5g, HF MEAICIE 0.25~0.3 g #IysMERIC
BL7 30ml FESHEAIC V., “BEE" ¥FRT 5. TArLHEY 105°~110°C DESERE
RORBEN (8 15cm BORIULAES) Lo, 5t hLTheTivT 1 TRk “BRE
LR 5. HF QEAORENE, SbHIcr 74« e — kT ARERICE S T BARKL T LI
& EbLwb,

REIORIC LD 5 2th s & 2it, MICHRIES AV TEREL S &, ZOBRRIE B CHIBRO
AERMOBRELEHL TS Lo COX5 T HL ETh, HF AEAOREL. 11 LHHIBOE
b 10cm K HWik7e#/z 1em { BVWORTFHRLTKSEBEVHLZDL, KEERICI S F THRK
BT BBEND Do HbMLHEMIE AR Tlr o1 LR BAADE L, FHBTCH b A U 5
H:0: TE#MT S L T3 oLiEtcd, HF MBEICEF L TN OB ET S 65K
EELPDEZONEATVINDLTH D,

(1) LEHREDLERENFTHARER
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1.3 HEBHEODOA
1.3.1 > Y H%ERHT 5BE—Na:CO; J5M v

BB ORE £ i3 ERRN Y, TORBREOHN S FROMKRRT + Vv L LBMT 2, HRE
@ HCl BHinb, BREEY 2EBZ e THEEY Y #2HEBIL, 2ROBRLARLIERICRZET
BSHBATHRLT Ay »” OBYbL®HB, DY Y 2% HF LEL 72:0b “Wiv )y »”
DERDLDHDH, HF NEHOBREY KoS:0: BRIL T3 58KEY, ¥V » Y LEBRCEHT 5,
R X O Y H IBEDORMERNE, HILLEBRAND et al.?, KOLTHOFF and SANDELL® ¥ 7zi% WASHI-
NGTON® DFERIC L7235 o

EBFLEB D HCl D& conc. HCl (12N) i£oW\T 25ml &705 X 3ic HCl @Ml Tab
250ml AR+ 75 AahTCKTCERELEL, 100ml €—A—FIZED 50ml ¥Ry b ThITE B,

1.3.2 S AREER - RET 58S —HF 0@

NBEBICEL B VW -BE&RE T Ty, BEXHLITHL, HROEYRLLETH
RERy PhBKEFLAMAL, BHEBRR - LHZBEICLTEY T 2, NBRABHIEZRABLY
SHRRELLT V0D, ZORFIMOCERYET S, LEGSHELTHLERLY, (1:2) He
SOs 1ml, 60% HCIOs 1ml &L T* 46% HF CRZHEEME) S5ml &z, HBcHESE 52 TH
BYEs, HEYFZ 7 P AOESHE BER7O p. 81, Fig. 1 2R) Fick s, ¥ 1/3 1376
LTAREERT 5, LINICEBL TEARSATTULOIE, ROBMIEHEAT 2, ¥ TAGE
Bicied2% EHRERENTTLL LY —RIZ-TL o ZOTULLERNEV Lo TLE D T
DOIE, WMEAPHETEDLABRNIRONINLTHI0D, BICEEYET D, WANTLA LRt
FLMEEED, BOBENZTTTL AL, BERSEVTTIR Kotzh, ERHH
LEALTLELSBES L, HBEELLIABERA L=y F4b (1:5) HSOs 1ml & 60% HCIO,
1ml &4z, HBOBELAGES X51cT 3, HBCHEESY 52 TREN DR EFIZHHT
LU Thb, ERBPT wet dryness ¥ CEFRT 5. BRZKICFERIZL T60%HCIO: 1ml 72217 %
Mz, EKBRFCEENTICL KRB ETHERT 3,

% TERRTHBOKEEHEN S OBBFLAVTAEY 100ml €—~»—Fiz32L, HY -2
=V EDOD o TRE THIROBEONE L HIBONEX v & L, RRiCHHAFIZ HCl 10ml &Mz T
Hiztzsd, HCl BE — A — 2T THAREE» S 0L BOBE TV 2T, € - —CHITIOEY
Uy PRTMBALTLTNICESHLOSIT 3L, AROBRGNEABRICEMRL TL 5. &L BRICHER
L7zb HCl 10ml #BMLTHE BEL/DH, 200ml 2 A - 75 A2 CKRKEERFEL, 100ml €
—~H—fZZD 50ml ¥ €=y }FThiTE B,

LB EHL DS T, SO ROMMSECRERORROILT AL db D, T ¥ &
No. 5C, 7cm CHEBL, ©—H~—LFEEKEEE,LHOH (1:9) HCl# 20 ml TV, B TR
200ml €—#~I251F %, LY I EICASARHBTCREAL, Kt - 8T 5, BELTHHRE
E¥ (1:2) HeSO: 1TL®L, HF 1ml #i0x TEKBEHTMEL, BERKGECRLLDETIZ
T3, F77 T AOEEZAR EICHBR I E, PRTR-ITMEL, BRICHBRLTHRESY LD
CHERT 2, WALERE NaxCOs 0.5g #MMZTHRIL, WEMmY SBOKE B L THIEL, HIX
L, NSO TEZZ2TPIEBOHGF AT 100ml €—H—i252L, FEFHIcEY LTmaLR
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2'b HCl 2ml #mx TEGYERT 2. BRY I EOMRICAGL, HCl 9ml 2EBML THH 200
ml AR«75ARIZIDL, E—A—KTHEVZATHLKTERELEL, 100ml ©€—»—diz 20D
50ml ¥ €y b ThiTE %,

1.4 /ROy - o00RILVLAMBEICKRDHK - 72V &DRE

(1.3) WAL LSIZLTOL 5 ThiFe - 2RBBKICOWT,  (1.2.1.3) i2L7=2%- TH#IET
Bo 7 ny BREMI B EXOAERIADOEEN. €—H—DWEDPHHT 50ml LY%< fedn
TLDOMh Lz,

1.5 EDTA BEICKBZ7ZILI=HLDER

(1.2.2.5) igL7edio TRIET %,

S :
Al:QOs £ LT®D _ EDTA & 18\ _(Th(NOs): & 1 &\
iy e P = (B0 B0 ) (B x 30T | x50.98
BB _ALO; & LTORER (meg)xfx100
AlyOs, % RROEIRE (mg)

foeores RO SRBOME : (1.3.1) iI2X 3L X 250ml/50 ml=5
(1.3.2) iI2X % & %X 200ml/50 ml=4
log 50.98=1.70740

2. TEHMHEROTALI =Y LOERE

2l S HOF R

eI —RicEZML (<C2mm) ¥ 20 AV, RELBAIHEVZTIEIHIZHKL LD
TAVS, BYHHARE GBY, ZA77 A2 « BUABRE IR —»-) Fig, Pl dise
PEEtTesCcoREZMLY “EZCL2FEE” CTHRT 3. TR, LBROCERTRERATILE
X, 0.1mg FCTHRBTIRIKICLDZ L1e, BURBELL > THEEDENE 21T 415 ATmg
fET, BT eBNBNOLEFT4BEATTmgHEIT (PEIVOIEPRFINELAL DL )
fExdend, BRAFLEMATLE T, BEORIFET 0.1mg TIALY, EXHRECAVSLE
FARICEDEFAMTICE 2D,

SHARBOFIRE BB 723 BA LA, NCHFEREY AV CZORMOEZRAEE LD, T
bbb, 105°~110°C PEKERBADKLER LICHERICL7-EE 3em - & 5em OBk E, B
DZIeie b T TV TIRERL2DD, BEEBALBEIELTTF Yy 4 2 - TORMBE L
FET 2, 20T, RIS 82 VWA THEL, RBOREEX4B5AT mg LETHLH DB, Hif
BELI LB FEAKIILT, RERMEVWHFRME 105°~110°CT1REBL-OLFEL,
RBOFTBREYABSAT mg LI THL DD, HRE/AEE =GR (NBENT4AHOR) &3
3&, FECHHBRNCHERL -BERBOERER, TOFRBICIOERBEENINTZZLILL»
THEHIND,

2.2 HABFERDODCODA
2.2.1 i
MHAERTCHHBE ML, RETE1ELFLELE swirl LTHELZOL, HERERE X



— 78 — HERBRENERE $£ 1555

BOAMET Ho MHIL, SFEE 7% 20°~30°C WO—EREIIV-THIIE S O2EETH B, 100°
+30°CL BV ORI IZLdH B (Fze 2, # HCl #lCEMR it o X 5i2),
2.2.2 WHEOHLE
LRI — R, HHRCEBOBREY V2L ERNR IV ZBDOENLERM &L,
+HEERI Y BOSIDEIHNEGA TV S, Lzt T, MHKIZE SEREET 5023 20ITE
VIRBBIZE CEBBELDL, BRBOBEEEOV AR LT ThERIEYL 7-BuE (HNOs,
HNO3;—HCI, HNOs;—H:0:, HNO;—H:SOs, HNO:—HCIO, Fiz & 3) #1278\, Bfmesesic
DT B, BEIRED o6, HeSOs ® HCIOs D L 5 Is PR EBRIED By 7= &1, F7 7+
PWDREy b e FrA P ERIPIECERL TEREL, BERRL-EENDRTLD > T3 (F723M
By enzt FELTR) BEICETT 5, EREOBRIZITOL &1k, KB ELTEREHEL THH HCL
L 2EBEREEL, BREYABERECNIZL TEL, WThicek, BRITEREIC HCl &KEMZ Tl
BLTHERL, TOBRKROELBEI TN E—EERITOHO AL L s t—ER8Y, TLI=9 A
ERORERE THNTH 225, ZOREKIZLE 50ml LT T HCl &oWTkfs (1:9), Al
% 10mg HiEB L FeeTi 7 m v TREZNILROAERY 0mg FIRET L 5, HCL o
AR L BRODBEL ST 2 LEND B, Al-FerTi ZOSBIZOVTOMAIE, Bbe OB
DVTOHTORRERITE S LI, MADHEEDSHEY SSEL UTHEET 2130037\, 738
OB, ¥V 75 LWEREWY « MEOTEBHIBELZD, BT 3,
2.3 RRBEEROFLI=Y LOEREK
(1.2.1.3) L7223 T Fe'Ti EFNWELRKY 7 2unv » 7 ek affific Lo THRELDOD,
BRORRREY HNOs MHEL THLMBHATRE L, 2T (1.2.2.5) KL7AMoT7A$ =Y A
o EDTA #@EExR BI85,
it oE R
(1) AlLOs D=y 742L LTRRT 2HER, (1.5) OFHERIEDL I,
(2) %+ 100g H729D3I Y75 A48 (m.e. ¥721F meq EMITIND) K LTERTEHS
X, XA L5:

Al 2 LTo_ EDTA 1 Th(NO, 1

TR, meq { (O%M&%x <%°§§))‘(@é/»z£§&x <§<3°§§>) } x3
A, #4 100g _Al” & LCORHER (meq) X fx100

B129 D meq B §l L OFFEER (8 ) X B IRHREX

3eeeens Al V)’f?]"/’ﬁﬁ feeennn ﬁﬂfé;&@ﬁgﬂg@m&
2.4 EREO—HF :1 N KCl HiHERO7Z LI = AOERE
(2.1) ZL72835T, 200ml =7 7 A ahic AEMEH 108 ¥ Wh THFRL, FIicRURBHS5
EPOWIEEBRE AV BBER L E»3, =A77 A2 1 N KCl # 100m] ¥z T = 28%
L, FERSHECI0DMIERL7-DH, INKCl & 20ml T7 7 A2 ORERHEVIE L Thb, 25°C
DA Y% oA 5~ 1T RHET B0 B No. 6, 12.5cm CHAL, =77 23 £WHAHO
1 N KCl & LicHV-2 4, HESKEREY, #KiE 300ml €~ —i251) 3, BERLEROLE
27 200ml £7eBETIRT B, THRKBETAEERREL, BHIOFEL 5L T HNO; 20ml
& HCl 7ml ¥z, KELTHE#T 5, BEARLTESLOEYHF THEPERL, ABERZEL
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7:bE¥HAHLT HCl 20ml 2%, KBECTMET S, RANLTE-7-bEEHT THRERREL,
b 53— HCl 20ml 2 X 20EE < VY712 T. BEORRAEREIC HCl 20ml LK 100m] %Nz TH
BBML, BETHERAL, BRE 2IREEASEILZH 200ml AR 75 R2TIDT, E—h—
TRCHENAZATHBKTITHTERLL, £0 50ml £y b T 100ml €~ —h~bid & 3.

(2.3) CLI=NoTZDBEWRFEDTN I =9 ADFEBY ISV, %'%ci 2.3) » (2) RigL-T

BT 3 (£=200/50=4),

3.

3.1 REHCDOWW Tt
FIRZLHT LS intie, RBL UTAG . BRI, EESHORME LGB0 L
%52 BRI FoTE L2zl , TRACOVTIHERMICSEL RBELEV S 2T, &
DERICLEINBZE DS EBY HENORBRUTHBT32DRESH TIRVOT, ARICEWTE, TEOM

REBREZTNICDOWTOER

w1Ex RBc>ovwTto xR

Table 1. Description of soil samples.
) % B RB
BB B | S| £ 8 B | B " ® B Hiy* &L TORE
Sample Hori Depth Soil type Parent Location }):rrtti:gl:msit:zael
No. orizon | - (em) oil typ material ! analysis
840 A 0~12 Bp BEERE: | 8RR - SRENRD - NI [BERL T 100 £
Moderately | T X # | BAEER - KaIEAH o> JHEE
moist brown Graphite (73HFEZ O 1), BLE880m Ground to
forest soil [schist, phylite] Okuminagawa National | pass a 100~
Forest, Kochi Prefecture | mesh sieve
o6 | As |1s~so| BE UM | FEEBE | HROR - w2
Slightly Mesozoic ﬁf‘;ﬁ_ﬁi@ : ééuéﬁ% ”
wetted sandstone il
brown forest Yusuyama National Forest,
soil, colluvial Kochi Prefecture
os | o | o~e | BoGEED |ZE . | mEAKETSLAT-H
Moderately & & i & | KAH ”
moist brown | Mica schist, Yokoyama, Tenryu,
forest soil, | green schist Shizuoka Prefecture
colluvial
633 | A, | g~sp| PDI | B 2 HOR-maEAR- X B & @+
: Podzol Chlorite schist| HEBED - %ﬁ)__l_l@ﬁiﬁt (70 (<2mm)
ARBENOL). BREL,2600m | 6y dried
Okuminagawa National fine earth
Forest, Kdochi Prefecture
| Ba-BB | wEmEE|men . makm - 26
o B 6~ Dry brown |Mesozoic shale MEEN - th/IILES 7
forest soil M (SHHES), BE190m
Hénokawayama National
Forest, Kochi Prefecture
wi | A lo~wo| Bc R o 5
Weakly dried| Crystalline 2 7
brown forest schist Omine, Tatsuyama,
soil Shizuoka Prefecture

* REE - HIERERLEREHR BE EHKE - HEWEER RAAZERER LIUEHL
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B2R ZOERICRHCHROBEV-EHOZ, =0fb¥itE
Table 2. Some chemical properties of soil samples closely related to this work.
o R B ¥ X ik % & i &
#® B T F |Chemical analysis of ground samples(<{100-mesh), percentages on oven-dry basis
Sample No. SiO; Fe:Os TiOs P:O* | MnO* | NI B j’gmi;i;on
840 44.8 7.15 0.85 0.41 0.17 23.3
856 57.8 5.79 0.83 0.29 0.12 10.4
914 51.6 5.84 0.75 0.35 0.21 16.9
*% *%
ENR I pH B % @. ‘ 3
Sample No. H:O (1:2.5) | 1N KCI(I : 2.5) Exchange acidity
833 3.9 2.6 109
847 4.4 3.3 94.6
904 4.7 3.5 46.0

¥ OWE TEREROFMEER URKERT
¥ OFE  LEERESHEMRER BAKZ - NHHT

BMIZOVWTOEREY S T, HEREIROVWTOEREYIRERTIZ LICL T, MHBROSHFTACLEX
dHAHA, BEZMEEDDDEEE LTHW .

ChHRBDZ OXRBICKICBIROBE =, ZO¥EEY, B2RiCLHT, Thbb, HEOM
BEBERICLT Al 028B¥ B T3R8 BHCOVWTE, bES LEERROH 2MMRIDO 2HEY,
$7: 1 N KCl MBHF0 Al ¥ E8T 3ROV TH, = 0RERIEL MROSH SBEY, LL7,

3.2 1HHRO7ILI=Y LOBRRAIT

(1.2) It X > TFRL 728bt%, (1.3.1) & (1.3.2) O L » THERE LIz ENENOBEED
—ERBEDLTEY, (1.4) ITX 5T FeeTi Ie¥¥ BRELEDL, (1.5) 2L -»T Al ¥ EDTA i
TEL, #RY % AlOs & LTHEHL. RBHERN2O VA 2EI LIz, HFRBHZOWTI0E 2%
FrBiow, BROBEMFBMEEL D Lz, 72720, RPES 856 DERE 201X, FHORFTI R
¥L7=DT. RiFiz. BEIRKENHHERY LD T,

ZOEIE, i) 2BORBBEOOL VAELEFNIZOVWT, BEREDCLIVERENZONEZ L, L
O i) 2EORBEROOL VAR REAL—BTIHEREE2B2L, ¥LHLTWB, Lk,
T, RBEROOL VAIE (1.3.1) & (1.3.2) DEBHIRL-THIVZ ERbhrot, EbbILLS
RENL, Si EDMOTRDERYE S TE20EIORELIZLT, RETHL IV, I8, (1.3.2)
ERWTEHEDERE TVRAWVIL Y2 LTW3 DX, BRO HF ¥ TX 3752 BRET 220
Ths. BEOHEEBEE L NicE — 7 —CREFIIDEL L TEHLTD, #7223 LdInShicw
LAk dE, HF OBREZIILAERTETH-1-LBbNS,

3.3 +TEROT I I =Y AOERIH

0 Al OFBOFENERTH S L, FIBROICSVTHAREIN TV 355, OIS ERAN
I L AHBIEY L ThIz, HERLERLED Al OEBRAFEL LCERED BB B b
TWBRIL, ELLBERETHD, Ticbb, 7 Si0: NEERO HCl WEH»H 7 v % = vkl
BIEL, TNRBEAL-VWHOYLIEEBILHETRLC, 20—V 7142 (P) ¥BHT S, 2&K
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#W3%k LEWhOTAL I =240 EDTA HEE
Table 3. Complexometric determination of aluminum in soils using , EDTA, Xylenol
" Orange and Th(NOs), after removal of iron and titanium by
‘ i " cupferron-chloroform’ extraction.

- - - B Th(NOs), E¥| Eptho7 v
" BRI | AP 0| BEBEKRD @EEcAVEREDTA EBREBBER*OBEEY =7 4,
EBRBES | ZHRE| A 8 B SEROSERER* onmg Standard | % Al:O;
R ) solution of |Percentage of
o] Weight | Preparation |Aliquot factor| Standard Th (NO3)** [Al.as Al:Osin
Samplé{Exp.| . of - £ le of the sample| solution of | required for |the soil sample
o sample, or samp solution used [EDTA (2Na)¥| back titrating| on oven-dry
" No. |No. ’ov(ein-d ~ solution for titration added resiiirljil bass,‘izs
- dried o EDTA ' ;
. .mg’ - ml/ml ml (ZO,C) ml (20°C) Mean
1 617.4 i 50/250 9.98 4.49 17.9
840 | ;| . | REUERR ” ” 4.76 18.0'
3 626.4 ” ” 3.78 18.1°
1| 2.8 | by NaCOs ” v 3.76 18.1
S 540.9 fusion 4 7 7.80 18.1 18.1
6 558.4 . 4 7 7.05 18.0 °
7| 489.5 v ” 10.21 18.0
8 518.9 B . Kd - s -8.81- - 1841
9| 524.8 ’ v . 8.45 18,1
10 509.7 7 Ve 9.15 18.1
Ve LA 1950527 | o pememe |- --50/200 | - 9.98 . .| 21.58 | -18.0)
840 1 12| 21003 | 7 ‘?ﬂﬁ”ﬁ% T 7 20.67 | 18.1
113 -.207.2 SR 4 . V4 - " 20.89 - .18.0
14 214.0 7 v . 20.47 | 18.1. .
15 222.7 by HE | =), : P 19:91 - |18 gy
16| 232.6 [ treatment 7 ) e 19.39 .| 18.1 (7"
17 - -257:7 S . v . v - - 17.88: 18,1
18 268.4 . 4 4 17.35 18.0
19 274.3 v .| v o 16.97 - 18.1
20| 301.6 v , ” 15.45 . |.18.0
1 671.7 ¥ < 50/250 9.98 2.16 17.8
8% | 5| o5.5 | REUEER ” v 2.80 17.9
3 629.3 7 7 4,16 17.8
4| s13.7 | by NaxCOs P p ol 18.0
5 561,8 |  fusion ” ” 6.85 18,04 15 o
6| 516.9 : v ” 8.96 18.0 [ 17+
7| 412 . . o o 8.06 17.9
8 515.0 : 7 ' ” 9.38 ©17.8
-9 542.7 4 7 7.89 17.9
10 530.3 ” 1" 8.40 18,0
S S 286.7 : ; 50/200 ° 79,98 | T 16.34 18.0
856 | 12| ‘182:6 | 7 -Ml:ﬂ(ﬁ% 2NN A 22,32 | .18,0 -
13 257.3 ) Y 18,05 17.9 ]
14 274.5 v ” 17.10 17.9
15| 25217 by HF P p 18.46 17,84 . o
164+ 254.8 treatment ol s © 18,24+ -1 17.917°°
17 298.4 o 4 : o S 015,70 1791
18 289.0 ” - 7 - 16,30 1 17.9
19 265.7 4 ' e 17.59 '17.9
20 ree e . .o ses . < aee
1 597.9 - 50/250 9.98 . © 6,93 16.9
914 | 5| sop.p | PREREIER 7" v T 6,93 16.9
3 619.9 v - 7 -5.99 16.9
4| e59.0 | by Na:COs ” v 4.47 16.8
5 509.4 |- fusion 4 v 11,03 16,7 4. ¢ o
6 606.7 ” 7 6.58 16.9 °
7 546.6 7 7. 9.35 16.8
8 538.3 7 V4 9.61 16.8
9 527.9 7 . V4 10.17 16.8
10 464.9 ” V4 12.72 16.9
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HE3IX (03&)
Table 3. (Continued)
e o o . _ . |Th(NOs), B2#E| 3pthd> 7 v
B L0 | R B 0| RBBEEO |[HEECHAVAREDTA BREFER*OMER] =7 4,
ERES | ZHRE| F H ¥ BFEROSERER* ofRmeg Standard % AlOs
solution of |Percentage of
Weight | Preparation |Aliquot factor| Standard Th (NOs)** (Al as Al:Os in
Sample [Exp. of of sample of the sample| solution of | required for [the soil sample
sample, samp solution used [EDTA (2Na)*back titrating| on oven-dry
No. |No. oven—d solution for titration added residua basis
drie ° EDTA
mg ml/ml ml (20°C) ml (20°C) Mean
11 273.5 . 50/200 9.98 18.16 16.8
oM 12| a3 é”bm;ﬁ% v p 16.00 16.9
13 306.7 7 4 16.29 16.9
14 257.6 7 7 18.97 16.8
15| 288.3 by HF % v 17.36 16.8 (¢ o
16 312.4 treatment 4 ” 15.87 17.0 :
17 293.3 4 4 16.99 16.8
18 246.6 4 4 19.59 16.8
19 279.8 ” Ve 17.68 16.9
20 306.5 7 4 16.38 16.8
* 0.05040M  ** 0.01532M

RBEBHE KoS:00 BRIL TX 7B 721k JIOBRBERICOWT, REMLhic Al L#{ETS
HEEOHZTRCOTREERL, THLDOEHE LT -2y 71O EHLT, XDFEED
& (P, Pi—P: % AlOs fHETHDTHD, ZDHELX, EMK Pr #dLHB0EnEYOER
FETBI2IC, Pr kLB EOEEROAFEENT T ALO: DERMIC S HEEND, L
SREE B, EHIZ, ZOREICIBINVT, DEDHERIT L 572,

FHEEL LT 0.55g EOREBE (1.3.2) itk - THKEL, (1.4) iTL T FeTi In & ®BRELT:
Ob (Ve ERE s m ek ARRERE VAV, BREEREEL, REY HNO; TR
BL-OLEREICH 2, 0 HCl HERE 2L 3. RRXAVIH—UBEICLY, ZOBEELID
Al #EEW = ~7EEE LCHRBL, MneCa 33X Mg b AT 30, ZOEEDS Al & P ¥
DETHZ LI TERCDOTY, Al OEEWE 2~ 7BEERHABL T2 o7 T Ficid P:0s 2REL
TWT, 7h3IFDEREL T, FLTEDI, ZOWNBEEY Na:COs HERIL, Haitko HC #
BRY 100ml FAL LTEOEAYE Y, NHOH Hizk\\T Al #4Fv 54 & LTHBEES
ZEIZEY, P ABLOEHETEY, Al DX F VR L OEREND, AlLOs & LTOEESTELX LD
3o '

FZRFZOVWTOIEDOHITEEREARICLD T, EIRLIBLAEL BT HERLDNHL, 2O
Al OBRBDMBOERINBERINDITTH S,

3.4 1 N KCl HiHEFDO7 I I =Y ADOER

Q) R TEBL-BRYESRICLD T, AHHER, ¥t 100g H72 D AP D meq H&,
ALOs L LTDA— v FALLD, WHTEDOLTHIZ, ZOHARLD, (3.3) DEESHELLIX
FBEYd L, BERLIFLALE—BTFHERNZOLNLN, HTFOHLVOTEKT .

KCl B E N5 Al OFRKEOVTREL BbWALARMBINTV B, FZRENICES
FNTWIRVL, Al OIS, +e KCl hHBREECERINS HCl OBERIERI &5
EVIBR, EHEK LOBRIZLIZEVIBND T, ERIIEV. THhED, I Ncse AP 28
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Table 4. Gravimetric determination of aluminum in soils.*

BB || FMETAIr | aevaar | 72527 (nn® REpOT Y
R . Impure alumina | JEBRTERR D7z | HUZMB =04, %
5LV |ERE BYRDT | 34 % ;
DICNTHE i 77V 37| AlOs
%5@%% ﬁ%‘&: (1) 79\3)31 moﬁmx Al oxinate
FRaR Weight | 375 geye | L 7= 74 ) precipitated| Pure |Percentage of
of DRgEE 157 v § F|Aliquot factor in alumina | Al as Al:Os
Sample |Exp.| sample, TAIER Impure [of the solution|ammoniacal [calculated| in the soil
oven- Basic alumina | used for Al [solution and| from(2)| sample on
No. |No. dried | succinate |calculated oxinate dried at mg oven-dry basis
m ignited | from (1) | precipitation |130°~140°C
g mg (1) % ml/ml mg (2)
840 | 2! 556.2 103.1 18.5 50/100 454.1 50. 40 18.1
' 22 555.4 103.8 18.7 7 456.3 50.65 | 18.2718.2
23 552.1 103.2 18.7 4 453.2 50.31 ) 18.2
gse | 21 554.9 101.3 18.3 50/100 447.9 49.72 17.9
22 571.0 103.5 18.1 4 463.5 51.4s 18.0  18.0
23 570.4 104.0 18.2 7 . 465.8 51.70 18.1
o14 | 21| 567.5 97.5 17.2 50/100 '432.2 47.91 | 16.9
22 553.3 94.9 17.2 4 423.2 46,9 17.0 ) 16.9
23 570.7 98.7 17.3 ' 4 431.8 47.93 16.8

— -
Soil samples are decomposed by HF treatment and Fe and Ti are removed by cupferron-
chloroform extraction. At first Al is precipitated by basic succinate method using succinic
acid, NH.Cl and urea to separate from Mn, Ca and Mg®. Then ignited basic succinate
is fused with Na:COs and the melt is dissolved in HCIl. At last Al is precipitated with
oxine in ammoniacal solution to separate from phosphate®, E

%5% 480 1 N KCl fiiiE+ 072 = 50 EDTA #i5E

Table 5. Complexometric determination of aluminum in 1 N KCI extracts of soils using
EDTA, Xylenol Orange and Th(NOs), after removal of iron and
titanium by cupferron-chloroform extraction.

- Th(NOs)4|
R ¥ | = o = ﬂ' O W EIC AWEDTA & ¥ 1 N KCl THHX
b1 | BB R R e & ek OEEEE | haTA =4
i Welfght GHEME) (OSHRE  [FRiNE Standard | Aluminum extrac-
Weight of] ao le Weight of| Aliquot | Standard [solution of|_table in 1 N KCl
. sample, Osvénp > | sample | factor of | solution {Th (NOs)|
oven- g.r'e d oven-dried|the sample of **required| Meq Al**| % Al:Os,
Sample|Exp. dried | ==222€ i(calculat- | solution | EDTA | for back | per 100g on
Weight ed)| used for | (2 Na)* | titrating of oven-dry
No. |No. sar?é)le titration | added | residual |oven-dried| basis
g air-dried g ml/ml | ml(20°C) nﬁ]().?’g:%) soil
833 1 10.271 9.810 50/200 9.98 20.90 22.4 0..380
0.9552 )
2 10.26¢ 9,810 7 4 20.94 22.3 0.379
847 1 10. 361 [ 10,07 50/200 9.98 21.32 21.0 0.357
’ O 9716 ’
2 10.245 l 9.959 4 /A 21.46 | .21.0 | 0.357
904 1 10. 358 [ 9.744 50/200 9.98 26.12 12.7 0.215
0.9406
2 | 10.29 | 9.e88 " ” 26.14 | 12.7 0.216

* 0.05040M  *¥ 0.01532M
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HHBPETAVOWIBREEEEL TV A LIIWETH B, 7L 2id, YUAN'? ik, #HIHh
3 Al pE#ME AI® ThBE L. E-MAEIC NaF 2L T AP 2 FE#EL T 5 NaOH B
BRCTHRELBEYERE H' CL2BEL L, BREEOCENLZOEXEL Flv/cd 0y Bt
AP RLZBEL LT3, I TRIOHMEERT2O1AE TRieVW2b, RICB2RICSEMEL
UCHEOEMRE HIF T Ice Enoa, BER, WhOSEAE AI* ORBE & LT IN KCL
BREIBELDIOO—DTHIERIL, FIoBilM AP OFB¥EELTIE, YUAN'® O X357
FIBMISBDO L LIS AT, Al TOLDEERTIZLIRYTHB LB TS,

Al ORHRE LCZORMEEZEBbN2d0ITit, # HCl MK L ERRLYRHEREH 5.

ARITIZZNHIZOWTO BB ERBEEEY LB Xiah 72838, (2.2) OFEO—BHTERY Th2
NOFETHEET S L5 CEFETIE, BHIT (2.3) ~ERLT Al EBYBIRIZENTELS,

4. #&

i

85 BV EEREOE AT, BbHE Na:COs R /i3 HF ABIC X - THML T b A AR
R N .
BERE < D, - RERMBEOB AT, HHRRTH ORMBH S 723 Bl (H2VREOTE) ¥ BRI

ILTRRL Thb I FIREVER o< BiRfFEL, @O cli~7: Al ® EDTA MEHEyEELT

ZNHLEBIFO Al ¥ FE T3 HEERILL. BIEOEREL L THLENKHR (<100 £ v ) F0>
Al OFER, BEOERBRHBIL LCHELD 1 N KCl #HE+FD Al 0BT LH LI

¥, LRI RO Al BEER, ZheFEREROSERELSEC tdho Al E .
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Complexometric Determination of Aluminum - II
— Application to soil analysis —

Determination of aluminum in soils, soil clays and soil extracts.
Kinnosuke NIINA
(Résumé)

A. Determination of aluminum in soils or soil clays.

a) Preparation of samples : Soil samples are prepared by grinding air-dry fine earths to
pass a 100-mesh sieve. Soil clay samples are prepared as follows : Clay fractions (<2y) are
obtained from soil suspensions by sedimentation and/or super-centrifuging, and air-dry soil
clays are ground in an agate mortar.

b) Preparation of a sample solution :

1) By fusion with sodium carbonate : Weigh out 0.45 to 0.5g of an air-dry sample into
a 30-ml platinum crucible and dry at 105°~110°C in an oven overnight. Cool and weigh. Mix
the powder with 2.5 g of anhydrous sodium carbonate and fuse. Dissolve the cake in a covered
casserole in hydrochloric acid. Make two evaporations of the hydrochloric acid solution to
dehydrate silica. Treat the weighed ignited silica with hydrofluoric and sulfuric acids, and
find the pure silica by difference.?®% (To the silica thus found there is added, in the most
accurate work, the small amount still remaining in solution, which is subsequently carried
down by the ammonia precipitate.) Dissolve the hydrofluorized residue in the platinum crucible
by brief fusion with 0.5 to 1 g of potassium pyrosulfate. Take up the cold melt in a little
water and combine the solution with the reserved filtrates and washings. Add hydrochloric acid
to the combined solution to make ca. 1. 2N in HCl when diluted to 250ml in a volumetric
flask. Pipet out a 50-ml aliquot into a 100-ml beaker. '

2) By treatment with Hydrofluoric, sulfuric and perchloric acids : Weigh out 0.25 to 0.3g
of an air-dry sample into a 30-ml platinum crucible and dry at 105° ~110°C in an oven
overnight. Cool and weigh. Heat the covered crucible over a low flame for a few minutes.
Then heat at dull redness for thirty minutes. Repeat the heating at thirty-minute periods until
approximately constant weight is attained. To the ignited sample add carefully a small amount
of water enough to barely wet the powder. Then add 1ml of sulfuric acid (1:2), 1ml of
perchloric acid (60%) and 5ml of hydrofluoric acid (46%). Heat to copious fumes in a radiator
and cool. Wash down the sides with 1ml of sulfuric acid (1:5) and 1ml of perchloric acid
adding drop by drop. Evaporate to copious fumes and heat further to wet dryness. Repeat the
heating to wet dryness with 1ml of perchloric acid. Cool and take up the residue with 30 to
40ml of water and 10ml of hydrochloric acid into a 100-m! beaker. Cover and heat just to
boiling for a few minutes until a clear solution is obtained (Solution A). If any insoluble
matter is found in the solution, filter and wash the paper with 20ml of hot hydrochloric acid
(1:9). Ignite the paper and its contents in the crucible previously used. To the ignited residue
add a drop of sulfuric acid (1:2) and 1ml of hydrofluoric acid. Place the crucible in the

radiator and evaporate off the hydrofluoric acid. When only sulfuric acid remains, increase
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the heat to fume it off and then ignite the residue. Fuse the residue with 0.5g of anhydrous
sodium carbonate. Take up the melt with a small amount of hot water into a 100-ml beaker.
Cover and dissolve the mass with 2ml of hydrochloric acid. Combine the solution with the
reserved filtrate (Solution B). Add 10- and 9-ml of hydrochloric acid to Solution A and B,
respectively. In either case transfer the solution into a 200-ml volumetric flask and dilute to
the mark. Pipet out a 50-ml aliquot into a 100-ml beaker.

c) Removal of iron and titanium by cupferron-chloroform extraction : Proceed as directed
in a) on p. 109 of the previous report,® The total volume of the solution in the separatory
funnel may amount to 60 to 70ml when the beaker it washed with hydrochloric acid (1 :9).

d ) Back titration of aluminum by the modified HOUDA et al.’s thorium nitrate method :
Proceed as directed in b) on p. 110 of the previous report.%

B. Determination of alumirum in 1 N KCl extracts of soils.

a) Preparation of a sample solution : Weigh out 10g of an air-dry fine earth (<2mm)
into a 200-ml Erlenmeyer flask and add 100ml of 1 N KCI. Stopper the flask and shake it for
thirty minutes and then allow to stand overnight at about 25°C. Then transfer the contents of
the flask to a funnel in which a moist Whatman No. 42 filter paper (12.5cm) has been seated.
Leach the soil with an additional volume of 1N KCI, a little at a time, until the volume of
the filtrate amounts to about 200ml. Evaporate the KCl extract to dryness on a boiling water
bath. Cover the beaker with a cover glass and add 20ml of nitric acid and 7ml of hydrochloric
acid. Heat the beaker on the bath until the solution stops foaming. Then raise the cover on
glass hooks or a glass triangle and evaporate the solution to dryness. Treat the residue with 20ml

- of hydrcchloric acid and evaporate the solution to dryness. Dissolve the residue in a mixture of
100m] of water and 20ml of hydrochloric acid and if any insoluble matter is found, filter the
solution through a Whatman No. 42 filter paper. Transfer the filtrate and washings into a
200-ml volumetric flask and make up to volume with water. Pipet out a 50-ml aliquot into a
100-m! beaker.

b) Removal of iron and titanium by cupferron.-chloroform extraction and back titration
of aluminum by the modified HOUDA et al.’s thorium nitrate method : Proceed as in A. c)
and A. d), respectively.

C. Experimental results.

The determination of aluminum in soils and in 1 N KCI extracts by the proposed procedure
were carried out. The description of soil samples used and some chemical properties of them
closely related to this work were shown in Table 1 and Table 2, respectively. Results of the
determination of aluminum in soils were shown in Table 3. The gravimetric determination of
aluminum in the same soil samples were carried out to obtain comparative data. Results
obtained were shown in Table 4. As compared with Table 3, it will be seen that nearly
coincident results were obtained by both the volumetric and gravimetric methods. Results of
the determination of aluminum in 1N KCIl extracts of soils were shown in Table 5. The
aluminum extractable in 1N KCl is an important contributor to the exchange acidity and is
called “exchangeable aluminum” by some people. YUAN, for example, proposes an indirect
method of determining the exchangeable aluminum as a part of the exchange acidity by
alkalimetry.

As it is difficult to obtain a large amount of clay fractions from soils, experiments on soil
clays were not made. But soil clays are similar to soils from the viewpoint of analytical

chemistry, so one may be representative of the other.



