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(1) Analysis of Physicochemical Property of ‘scoria’
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VB R (CEC) > g — v v b =ik, BB I 0 TR R TG Lol R T
ABE Y F A FR LI, THBEAINL YT A e =Ty A BRI WE, BteE. v
Ny METHEEERIUAE Lic, FEBSFIZSENSTH b Y ¥ 2+ o % 2% Ui,
XA BEEES, () #yr A #—7 v, 7 2D-8C, Fe %8, Mn 7 4 L% — T~ F i
¥ ARG U A THRIE L,
2. R

A2 )7 O—fEE LM Table 1 @R Lic, B TH#HE Lic 18K 0FHES Table 2
TR LT,

Table 1. Chemical properties of the ‘scoria’

pH C N C/N CEC ex-Ca ex-Mg Clay

H.0 % % me./100 g dry soil 9
A=) TEL 6.50 0.45 0.06 7.5 23 5a73 3.14 5.0
Pw(@{i)—AO 4.70 3.14 0.14 22 34 0.22 0.21 3.6
Pp —AO 4.98 3.10 0.11 28 34 0.86 0.42 6.6

Pp —B 5.89 0.94 0.05 19 25 2.36 1.77 8.7

on dry weight basis

Table 2. Mean value of amount and element concentration of soil water

Volume pH C Ca Mg Fe Al NHyN NOy&N Org-N

l ppm
Pw(@)AO  Control 20<  4.26 13.1 0.46 0.27 0.078 0.553 0.25 0.13 0.42
scoria 10<  4.44 11.2 0.64 0.40 0.073 0.513 0.25 0.09 0.35
Pp—AO Control 1.12 4.22 63.9 3.18 0.61 0.602 0.888 1.98 0.20 1.16
scoria 1.83 4.55 25.0 2.64 0.84 0.634 1.148 1.05 1.39 0.65
Pp—B Control 1.35 4.48 3.1 0.42 0.25 0.048 0.631 0.11 0.42 0.21
scoria 1.07 5.13 3.1 1.22 0.54 0.028 0.335 0.15 0.64 0.24

A=) 7LD pH6.50 wwxt LT, Pw()-AO i 4.70, PD-AO 1. 4. 98, zhiz Pp-Bix
5.89 LEWEERIR LI, 1EAkDA2Y) 7R pHEL +h2h 4. 44, 4,55, 5.13 X [[@ Uk
ERTH- T RFEX PW(3E)-AO, Pp-AO #ic 3% LI EHECE xR L, Pp-B 48
BNCixAd 7o\ 0.94% LI L Ttz ZERITE L 0.06% 3 LC, Pw()-AO ©0.14%,
PD-AOQ T 0.14% O ffi% SR L7c2y, PD-B 12f4 X 0 b Fhic (0 0.05% % & Lz, C/N
HEiET2 L, FL2 7.5 @ LT Pw@)-AO 122, PD-AO 728, Zhic Pp-B 2119
LFFICH W ERR LI, CEC 12 PW(i)-AO & Pp-AO #tic 34, Pp-B 25 LE+0 23
IOREER L, 38k v v v 23 JE428 5. 73% 15 L Pw(i)-AO T 0.22%, Pbp-
AO T 0.86%, *iic Pp-B T 2.36% LHBECED Lic, Tt~ rFx v v adbdreya
EREE, BTk 3.14% it L Pw(@)-AO T 0.21%, Pp-AO ©0.42% #hic Pp-B <
2 L77% LIEFTPEP LT 5, BT PWH)-AO DA E2%4<, pH pfES & —3 L
oo MitEEX PW@H-AO T 3.6% L FEL05% L) WA LB, Pp-AO T
6.6%, PD-B T 8.7% LML T\ iz, B BEBOSENE WMEL T L, HitESOX
AP L, DTA H#HoF—x#% Fig. 1 @R Lz, WELTHENTS E, EBEFROT R -
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Fig. 1. X-ray diffractograms and differential thermal analysis (DTA) thermograms
of clay of ‘scoria’.

7%%ﬁ£¢f%%%%m%@6hmmotoPn®ﬁﬁimm,w:%°@AA)mﬁ%@%
W=7 nEmbbhb, HPTE 2R B H D T\ T DV A D FR M % AR B LT ATHEME B »HY,
SHB I BT Z ML\,

3. EE

E@EHLIT Lic 1EAE B0 BRERYEYE%, M vA—#-0F0OA2VT LR
mb,é&mT%«&mhéoﬁm@~om,7wwuﬁ§ﬁ@5w»yoA$vfzy7A&
&t<§%tﬁﬁf,%%ELTXHU7®pH%ﬁT§%tO:Obm,XﬂU?ﬁﬁ%#@
%Ti%%¢@%ﬁ&%%&%bto@%K&Bﬂé@ﬁ%%%?%%ﬁ%@%%f%&
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L. ¥k
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T2 BE TR ITETHN Lic,

vr ) Vg (SPP #) 2297 1g el 0.1M € wr v vEEY — 2 100ml &inz,
1&&%k5MML,Imﬁ@%,%-7»::¢A&E%w%%ﬁﬁfﬁﬁbto@ﬁvlv
Mmm&&(TAMMﬂQwM%vn7M7V%:vAﬁmmm@ﬁ&KLtﬁotoEm%%
%,%-7wi:&A&MT%%%%%TﬁﬁLtO&%ﬁ%%h%mm(MJimmﬁ&KL
Teliotee ERDME, Be 713 =2 A FTHEIPETON Lic,
2. fhE

ANYT K, % 7FR 2y AOHRERS P Table 3 iR Ute,

Table 3. Fractional extraction of calcium and magnesium in ‘scoria’

AV VRN TR A
BN Tt 2 RUBRRRAHY S
A2 Y TREL 17.95 1.15 10.80 0.38
Pw(i)—AO 14.99 0.04 9.89 0.03
Pp —AO 15.31 0.17 9.55 0.05
Pp —B 17.83 0.47 10. 65 0.21

mg/g dried soil

%ﬁ@%mﬁwvafufwﬁ%AOml&%%ﬁnﬁO@i&ﬂ%%hKPDB@IT%%
ERED 17.95% X A LTw%, PW(3)-AO, Pp-AO njfidz 5% b RATCWE, =
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LCw%, BMEREH ~ 273w o i, Pw(@i)-AO % 9.89%, Pp-AO 3 9.55%%hic
mH3ul&%%&ﬁimla%%;bﬁthow»yvAaﬁ%memﬂM)&PDAO
DIBIEL LD T2 0 5 4 (5 Th oo, THHET PW(@E)-AO & Pp-AO —<E+o
10%7ii#k % T L, PD-B Ty 50%1ciiid LT\ 7o,
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Table 4. Fractional extraction of iron and aluminium in ‘scoria’

# T =Y A
vel) v @By UFIT vely @y OFIT
BT vEMER A PEE @-0) (3)-@) E’EETF vEAER A FEE (2-(1)
1) %) (3) %) (3)

22 ) 7RE 0.02 1.44 1.61 1.42  0.17 0.19 4.46 0.89 4.27
Pw(@# AO 0.14 1.68 1.69 1.54  0.01 0.53 4.27 1.11 3.74
Pp#l AO 0.13 1.62 1.73 1.49 0.24 0.51 4.23 1.01 3.72
Po#l B 0.12 1.47 1.73 1.35 0.38 0.44 4.16 1.04 3.72

9% on dry weight basis

o 73 = A OEERSITIE Table 4 TR L7,

vey vy — £ (SPP) ofkz, EL2 0.02% il Pw@i)-AO T 0.14%, Pp-
AO T 0.13%, #hic Pp-B T 0.12% LT i, TAMM i M. J #iliTh
R BINLCldeo (TAMM iH)— (SPP $iH) % 5B LT3 & KLt 1.42% XL
Pw(i)-AO 7 1.549%, PD-AO %% 1.49% L#ginL T\ 5Dk L, Pp-B 1.35% &R Lic
(M. ] #i) —(TAMM #hH) & E+T0.17% i LT, Pw(i)-AO0 T0.01% WP LT %
DR LT, Pp-AO 7% 0.249% %*hic Pp-B % 0.38% L Lt, (TAMM ) —(SPP
HiE) 13, PD-AO ©F»B X b ELERR Lo L, (M.J #i)—(TAMM #il) <
1L PD-B MEWMER TR LI, 7/ =V A% BRTAH5BE, SPP il TR, E+280.19% wxt
L Pw()-AO T 0.53%, Pp-AO T 0.51%, Pp-B ¢0.44% L@\ &% Lic, TAMM il
Cix, B 4.46% wxtL Pw(i)-AO 1% 4.27%, Pp-AO i3 4.23% #hic Pp-B ix 4.16%
LIEERR Lo M.J fhiTix, ELat 0.89% wit L Pw(i)-AO ik 1.11%, PD-AO ik
1.0195%#c Pp-B i 1.04% L@\ fE% R Lz, (TAMM fii) —(SPP #iit) Tk, FREA
4.27%, Pw(i)-AO % 3.74%, Pp-AO » 3.72%, PD-B %% 3.72% Lic D EEN—FEE
T, oL ORIIER CETH - 7,
3. BE
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ML DEMRTE LRBELE 2 bh, MAkMEORBRECTIERTETHI e, Las L7sdd
5, WL#ED AOBD A=Y 7DRELILVEOREX, A2 TREREDHELICHANL YT A e
7o A DE(16.80, 10.429%) X b & A Teh - T, BEL = 0&EE LB D16.80%%°10.42%
DEL Y HELHED, BIETHHED b OB Lic X 5 75, AO B i s LictEKicix, #
WA ok VRHEETIN D B L 5 T, KE L0 E TELLARATY 2,

XiF (1975) ZEEME v - vERETIEEERY b o, FRMEEMERS L L, vFA TS N A
BELTRNE Y o v RIE T L DER Y » TRAEEROFO RS X TOREL Lz, FRE DRI
S (1970, 1972) 1T k- T BagkteonTo ®EN S5, FRMESLREREKOK
23 HEOROHELXESTH O B THS, Ball b (1972) ikew ) VEEF Y A b
DL 7 A3 = a%h “fresh hydrous oxides” L. vERERE DL D% “fresh-taged
hydrous oxides” & LR T ot FCILLT2E, R Y VIRV DS ETRE T HERE D
We, (et - vEETW)— (¥ r ) VERTIE) »REOILEEROTE, (v 7471 b AEE)
— (@l 2 v BEE) AEREEEO MBEEL bR, £TOF VI ARVLS L,
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TAAPTREE S S, PD BT, MRS O THRALEES Bbhb, Dk
SRBBIENT 2 BENERO REFITIR . ZORBERE VAL BB/ SA{LEDETHS
Py SODEBMHEETHMETHS, BED (1974a) 11, KIUKESLETIE, 544 FTE
DLOLY, Bk o VBRBETIEDOT7 A 3 =0 A0 %2 ERWE LT 5, IEKILREED 5
HND%%%©%ﬁKm£iDﬁbfvtmlﬁ?@éo:@%%f%V%f%4rﬂ%%%
Adiehotee KIURDBELTLRALTH S BEEXETZ, Lal, el v Bk
DTN =9 2IMLTWED, ¥ VEBEAE TS LTw2, £BE LTRI LT3
DESZED Lig, ¥R ) VBTIEOT A I = v ARSNZ EMD, TR 7 . vEDERBOW
RROSWTEAT O LB B B,

BHEOR RS
1. ¥k

ARM « KH (1963) @ 0.1N KEEfbr bV w Al 0.1M ¥r ) Vs 1V & &1 X % E
HIEICHEL U e,

RRORR 8, bt ThEhA2V7 1g ST 5BEBRO 7 LA 0.1N @~
AYBAH Yy AR (ml), HWrF L 21 FRERKBLF PV YA, ErY vERF LY YA
AT, HT: 2k, 18 1g 0 0.INB~v s ) v 2 5%E (m), HE: #
HUR S, a+b, HE/HT X100 (%) : oMM EE, PQ: (a/(@+b))x100%, WRHEL---
RO 5 bR D 5 5 #4, dlog K: tiifHsk, logK 400-log K 600 nm ic 3132 1%
KRB RF: MR EEE [K600/ TR o W i\ 7o M 30ml $7=0 d 0.1N i~ v
HYBEH Y v AHERE (md)]X1000, AR OB IIE R Liz2to Th & i,

2. kEE

fERxTable 5 iR L,

A2V T REERFOFE & SO CRE Lz i3, BiBOA =) 70 FEREDLE
RTHLLTHD, 2T, ZOBESHIEEWAE >\ 3 HEBO L OTH 578 5T Bo

REt& Pp-B REHEENFEHCHRVDOT, 0.IN KEMtFrvwal 0.1M vr ) v
TV ADRMELEEER Lo BRIAMEF bV v A TIRIZEASHIECES, vry
VEEF PV v ATHBMB TS, PW()-AO, PD-AO T kie(bs b U ¥ 2 fhHEE, 40,2,

Table 5. Humus composition analysis by fractional extraction of ‘scoria’

0.1 N-NaOH extract 0.1 M-Na,P,0; extract

HT HEL HEI/HT al bl PQL 4logKl RF1 HE2 HE2/HT a2 b2 PQ2 4logK2 RF2

A2 ) 7K+ 5.1 0.2 2.0 0.0 0.1 0.0 — — ‘ 2.2 43.1 0.22.0 9.1 0.609 47.1
Pw(i)—AO 54.140.2 74.3 10.7 29.5 26.6 0.674 39.7 7.0 12.9 1.06.0 14.3 0.626 61.9
Pp —AO 44.133.4 757 6.626.819.8 0.786 33.6 5.4 12.2 0.7 4.7 13.0 0.651 56.0
Po —B 12.2 2.8 23.0 0.3 2.510.7 0.729 32.35i 2.1 17.2 0.2 1.9 9.5 0.637 46.9

on dry weight basis
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Fig. 2. UV and visible absorption spectra of ‘scoria’ (Concentrations were
arbitrarily chosen).
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Fig. 3. Changes in the RF and 4log k values of NaOH- and Na,P,0,-
extracted humic acids of ‘scoria’.
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Summary

An experimental pedogenetic study was carried out ‘in sitw’ for clarifying the mech-
anism of podozolization of dry podozolic soil (PD), that is one of the typical podozolic
type at Mt. Kokushidake, Nagano-ken. The differences between pedogenetic mechanism
of dry podozolic soil (PD) and that of wet iron podozolic soil (Pw(i)) at Mt. Naeba,
Niigata-ken were also clarified. In the previous paper, we recognized that there was
difference in the concentration and the change of pairs of strong correlation of elements
in the soil water when ‘scoria’ was used or not.

In this paper, we investigated the changes in quality and quantity of content of
certain elements of ‘scoria’ which reacted for four years to soil water collected at the
bottom of AO layer of Pw(i) and PD and B2 horizon of Pp by tension free lysimeters.
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Analyses were made for pH, C,N, CEC, ex-Ca, ex-Mg and clay. Fractionation analyses
of Ca, Mg, Fe, Al and humic acid were also carried out.

The results were as follows.

The pH of ‘scoria’ of AO layer of both Pp and Pw(i) soils and B2 horizon of Pp
soil were slightly lower than that of original ‘scoria’. The carbon contents of ‘scoria’
of AO of both Pp and Pw(i) soils showed increase to about 3% (C contents of original
‘scoria’ was 0.4%). The nitrogen contents of ‘scoria’ of AO of both PD and Pw(i) soils
had some increase in value (Pp-0.119, Pw(i)-0.14%, original-0.06%;). The CEC values
(me./100 g) of ‘scoria’ of AO of both Pp and Pw(i) soils had some increase in value (Pp-
34, Pw(i)-34, original-23). The carbon and nitrogen contents of ‘scoria’ of B2 of Pp
soil showed similar value of those of AO of ‘scoria’ of Pw(i) soil (B2-Pp---C-0.949;,
N-0.05%). At fractionation analyses of Ca, Mg, Fe and Al, total contents of Ca (T-Ca)
and Mg (T-Mg) of ‘scoria’ of AO of both soils and ‘scoria’ of B2 decreased to a large
extent from those of original ‘scoria’ (T-Ca of AO-Pp---15.31 mg/g, AO-Pw(i)---14.99
mg/g, B2-Pp---17.83mg/g and original---17.95 mg/g, T-Mg of AO-Pp---9.55mg/g,
AO-Pw(i)---9.89 mg/g, B2-Pp---10.65mg/g and original--- 10.80 mg/g). Contents
of free iron oxides of ‘scoria’ of AO of both soils extracted with 0.IM Na,P,0,
(SPP) (fresh iron oxide) increased to a large extent from those of original ‘scoria’ (SPP-
Fe of AO-Pp---0.13%, AO-Pw(i)---0.14%, B2-Pp---0.12% and original---0.029;). Contents
of crystalline free iron oxide (M. J extract)-(TAMM extract)) of ‘scoria’ of AO of Pw(i)
soil showed decrease in value (AO-Pw(i)---0.01%), although that of ‘scoria’ of AO and
B2 of Pp soil showed increase in value (AO-Pp---0.24%, B2-Pp---0.38% and original---0.179p).
Contents of free aluminium oxide of ‘scoria’ of AO of both soils (extracted with 0.1 M
Na,P;0,) showed increase in those of original ‘scoria’ (SPP-Al of AO-Pp---0.519;, AO-
Pw()---0.53%5, B2-Pp---0.44% and original---0.19%,). Contents of amorphous free alumi-
nium oxide (TAMM extract)—(SPP extract)) of ‘scoria’ of AO of both soils showed
decrease in those of original ‘scoria’ (amorphous-Al of AO-Pp---3.72%, AO-Pw(i)---
3.74%, B2-Pp---3.729, and original---4.279%). At the fractionation analyses of humus,
‘scoria’ of AO of both soils gained not only simple free form but rather complexity
form of numic acids. A large part of humus of extracted with NaOH and Na,P,0, was
fluvic acid and humic acid portion was relatively small.
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