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ABSTRACT

[ Fundamental Parameter Amnalysis on Soil
Samples of the Confucian Temple in CHINA
and the Jetavanavihara in INDIA |

CONFUCIUS (551-479 B.C.) is China’s most famous teacher,

greatest philosopher and political theorist whose ideas have in-
fluenced the civilizations of all of eastern Asia. The CONFUCIAN
TEMPLE is located in Gufu-city, Gufu prefecture, Shandong-
province in China. Gufu-city is located southwest of Shandong—
province; situated on latitude 35°36' N. and longitude 117°02" E..
It can be suggested that these facts are related to the chemical
component by X-ray fluorescent (XRF) analysis using the semi-
fundamental parameter (SFP) method. The major chemical com-
ponent by group analysis are as follows;
(1) NaO, (1.98W,%), (2) MgO (1.45W.%), (3) ALO, (14.11W,%),
(4) Si0, (69.75W,%), (5) P,0; (0.42W,%), (6) K,0 (2.57W.%),
(7) Ca0 (4.65W,%), (8) TiO, (0.69W,%), (9) Fe,0, (4.30W,%),
(10) MnO (0.09W,%)

In the semi-fundamental parameter (SFP) method, the order

analysis and the group analysis data compares the relation within
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the brick samples on the Confucian Temple in China, the brick
and soil samples on the Jetavanavihira in India.

(The Review of the Osaka Untversily of Economics and Law, 53
(1993), pp. 1-24)
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Fig. 2 The Chart Recording of NaKa X-Ray Fluorescent Lines on Soil
Samples of the Confucian Temple in CHINA
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Fig. 3 The Chart Recording of MgKa X-Ray Fluorescent Lines on Soil
Samples of the Confucian Temple in CHINA

—Tiv Z = TR R W THE L ICRERO RIFRIL,

Xygo == 0.045154 4 3.3657 Iy, cvevererereresmsnsrmmmnmnisinsiinaiins @)

2T Xygo 1 MO O GHERTH D, Ly 1L~ 75> v s OFEX HH
BTHb, LT, Ay 27790 FHEDOHEE, Blb=2F> 7205

— 6 —



FEOILFEHE A > FOUEEE S 5 EHOBEX B QR W)
HHEL 145W, % ThH 5,
3.3 BM{t7Z L z=94a (ALO,) OGRS~

ME7AI=v ADEREHEELLTE, 74 48— (out), A Y , b
(Coarse), #5i (PET), PHA (LL=100 > UL=300), v —2& ffF (20=
144.78deg & FT=40sec), -3, 7 77 v V1 ©FHE (20=141.00deg »
FT=20sec) % L0, 2 7359 > F20MAKE (20=147.00deg + FT=
20sec) ThoH, COEBRBELL > THBRIAY b AFIL, Fig. 4 Th
Lo OV — sl 20=144.65deg m k&, AlKa fo 227 + 7 40 H5
X2 8.7974keps TH D,

T Ya7a-F R - S B # TFEa-F
3 STP FPy7 awi & 9 Al 09
%10 keps

0.0 0.5 1.0 1.5 2.0
141 4 + - .
1424 + + i b
143 + + £ ¥
144+ + + +
145 * 5 +
146 + + i 5
1474 + + ¥ G

Fig. 4 The Chart Recording of AlKa X-Ray Fluorescent Lines on Soil
Samples of the Confucian Temple in CHINA
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Fig. 5 The Chart Recording of SiKa X-Ray Fluorescent Lines on Soil
Samples of the Confucian Temple in CHINA
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Fig. 6 The Chart Recording of PKo X-Ray Fluorescent Lines on Soil
Samples of the Confucian Temple in CHINA
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Fig. 7 The Chart Recording of KKa X-Ray Fluoresceni Lines on Soil
Samples of the Confucian Temple in CHINA
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Fig. 8 The Chart Recording of CaKa X-Ray Fluorescent Lines on Soil
Samples of the Confucian Temple in CHINA
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Table 2 Periodic Table of Elements in Soil Samples from the
Con fucian Temple
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3 INa §Mg m\&:p s
,690424.305 "
fz;ﬁo %// 26 932\{8 086,130,974} 32.064

22 25 26 30
Ti Mn | Fe Zn
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Tk, HFBEH2O0F 2 VB IPETEFOOS L2 =y sl EAGERTY
Bo fLIXF KRN LTEREFR ITERLIE TR Ty, —J, 83 HH
. BTEBIIOF Y v A, HFREEIZO <752y A, HTFEHEZL3DT
i=va, EFREFUOr 1R, KTFHEFLBO) v B I FRERFHEZL6D 1 4 v
DELERENFERT VD, MR, H4 AP, FEFHEFIO0H Y 74, K
FEE0D I LYY A, HFHF20F 2 v, FFHEFHO~ i, BAE
B26m ikt X FETFFNOMEL D B, EbIE, H5RHACE, ThithE
FHEWBDA e vF v AR I PEFEFEBNOL L2 =T ARFERT VWD,

ThbOERSCR LT, BEEEA — £~ 3%/ o fofift %, Table 3
O @WFET L, Table 3 0@ L Fig. 9 wi\WwT, 10W,% Ll Eopisrin
Si0, 7% 69.00W,% & ALO, 7% 13.00W.% THh s, ZDWHELX EbEsE
82.00W,% T H %, 15mGoH<T, Si0, & ALO, 2% 82.00% & FhTw
BT ETHB. Kt IW, % D ko = vax » b, Na,0(2.40W,%), MgO
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Table 3 Relation Between the Jetavanavihdra in INDIA and the Confucian
Temple for X-Ray Order Analysis by Fundamental Parameter

(W%)
| China India i
12 @ Bulnr

Element | Bt Confucian Temple] Jetavanavihara i

| trum S o il b s | S Y N 4
i ® Soil @ Brickl © Soil @ Bricl ®-® | ©-@ | O-@®
NaO | NakKe | 24| 200] 1.10] o0.85|—0.40] -1.30| -1.55
MgO | MgKe' | 150 1.50| 1.70| 1.80| 0.00| 0.20] 0.30
ALO; | AlKe | 13.00 | 13.00| 15.00 | 18.00] 0.00 2.00| 5.00
Si0, | SiKe | 69.00 | 72.00| 70.00 68.00| .00 1.00| ~1.00
P,0, | PKax 0.53| 0.68| 085 0.25| 0.15| 0.32| —0.28
SO, | SKar 0.04| 0.05] 0.08| 0.06} 0.01| 0.04| 0.02

= | o |
K,0 K.Ke 2.80 | 2.90| 3.80| 3.90| 0.10 1.00 ‘ 1.10
Ca0 | CaKe 530 | 2.80| 1.20| 0.75| —2.50 | —4.10  —4.55
TiO, | TiKe | 0.83| o0.80| o0.80| 0.94] —0.03 —0.03 Lol
MaO | MoKe| 0.10| 0.10f 0.09| 0.07| 0.00 —0.01| ~0.03
Fe0;  FeKa | 410 400| 520 610|010 1.10 | 2.0
Zn0 | ZnKe | 0.02| 0.02| 0.02| 0.02] 0.00 0.00 i 0.00
Sr0 'SKe | 0.03| 0.03| Trace | Trace| 0.00 | —0.08 | ~0.03
710 | ZKa 0.03| 0.03] 003 003] 000, 000| 0.00
(03.26 | (05,66 | 18,53
TOTAL 99.68 | 99.91 | 99.87 | 100.77 | K353 | 220 | 37 %

(1.50W,%), K,0 (2.80W,%). CaO (5.30W.%) % L & Fe,0, (4.10W,%)
Thd, COLavHF M eAbEDE 1610W,% Ths

b DFERICOVWTOREIL, L FHOV vt Table 3 DBEA > F
HE NS4 (Jetavanavihaha) jifio 48 Table 3 OO L NV ik Table
3DDTHbH. TITHE, RFEOEFTHIMALILTCHEOIE W=D LK
T ofce TOFRIL, ROEH TH D, Tihbb, KAB, OxL00L Y
LA Z VRSB Na,0 (2.40W,%) & CaO (5.30W,%) % k¢ MnO (0.10
W.%) Thbo. RAB. O LTOL h bAFWRSGIE SI0, (72.00W,%)
KL MnO (0.10W,%) THB, Ko ®, BFITFO L) LAREWRFO
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Fig. 9 Relation Between the X-Ray Fluorescent Composition Data and
Chemical Components for the Order Analysis on Soil Samples of
the Confucian Temple in CHINA
i1, P,0; (0.85W,%) Xt SO; (0.08W. %) Thb. I B, BF LTO
LA vksO i, Mg (1.80W,%). ALO, (18.00W,%). K,0 (3.90
W.%), TiO, (0.94W.%) X 8 Fe,0p (6.10W,%) T&h %, LDz &as
by AFEoBESA 1 PRERE 7 -2 1 b REVRS I, Na0,
§i0;, CaO, MnO x X ¢ S10 Thz. BENEIN I HE, 2L Hick
Rz WlERAASOFET, BREEBLLRILVWOTH D, IH, SE, %
Mis X ORER EDOHLPHEMHPABEEZ LGN SHEANSH L.

Table 3 O a T, TR T HEEE v o ITH ORI 5 EBR Ui,
FHERAHL VD, Bk r Vv A, Bl v A BEF L=V aRX
UEMEB MO AR TH D, D 4G oRins 3.03W. % ©hh, Figfin
0.75W. % Tdho, —H. FUNO b 4Ry oFfiL 3.26W,% THo,
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PifE 0.18W,.% Ths, & T, MERABERIC—FH LTS 00k, Bk
T ZFVy A BT =g A Bk vH ] B EEE, LA e L
VABIUBLI 2= ATHD, LictiaT, 37 ¥+ DPHHEIL +£0.78
W.% Th b,

Table 3 © B Tix, ILFEC I 5 LH L MERKSCE T LBORS S
P bl Lice $ichb, ILFHIcsd 3 LBERA S ok, Bk by v
Ay BBV VA BbF 2=y A, BE~L X B IUBEA YR VF T A
DRI THDe ZD5ROSDOFIE 5.4TW, % TH b, FBEIr 1.09W,% <
BhHo —Ji. RO DTN T RO OFL 5.66W,% TH b, FifEi 0.80
W% Tos, 22T, MHRARL—KLTWEDI, BLES LB L
2=V AD2EATHBe Lich - T, UEDERZI D A5 Y +OFRigHEiL
+0.95W.% Ths,

Table 3 © 7 Tk, L TFHRBTAHIELEREBECET5 Y L RO
DAL Lice 2ERAMNEVDIR, BbF ) v a, 7ok BEREL
B B b v v A, BE~ oo BIUPBEA LR L F Y AD GRS TH
Bo TD6RRITOFNL T.44W. % TH D, Ptz 1.24W, % TH B, —H.
Pig\ 6 3 ORIk 8.53W, % Th b, FHHix L4e2W,.% ThB, =T,
EAEL B LTS, BIEEGIBES L2 =Y ATHB, L
5Ty A7 Y FOEEE 21.33W,% ©h 5,

Table 3 iwk T, ILFRECET2+HAR®» oMK (B, © LD
IO, BEF r Y v A LBEAAL T Y AD 2RO TH D —F A
VRS Z—TRILERIE LEEE A V) ¥ AORD TH B, 20T, HEAH b
DIMME D L WRHEERRE LI EEEERIL, Th¥h L03W,% &
LOIW,% Thbo LichioT, LEDHERIRL D A5 Y +0FisHIz +£1.02
W.% Thbo

Fig. 9 L Table 3 o5\~ T, WEHENCKTS 10W,% L EEosgsFz
2, BBE7 3 = v A (13.00~18.00W,%) & & 1 FE (68.00~72.00W,%) <
Hbo TOMEDEEIL (82.00~86.00W,%) oML E TR T WS, =&
Ty B W% WHOSHARIT, Ber bV v a (0.85~240W,%), Bifb-< 2

— 16 —
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Fvva (L50~L80W, %), Bt ) v a (2.80~3.90W,%), Mty
& (0.75~5.30W,%) Is X BRILEETEE (4.00~6.10W,%) TH %o

Fio, IW,% LT 5 4HRE, BEA b = 2 F v A (0.00~0.03W, %),
—M b (0.04~0.08W, %), Mefbs 2 = & (0.80~0.94W,%), Bift~ >
7 (0.07~0.10W,%), Ee{tiEs (0.00~0.02W,%). Tfkfbst (0.25~0.85
W.%) % X B2 = v 4 (0.00~0.08W,%) TH %,

4.2 TN —TERDNOKE

TN — TEESTEFT e, FFarv.— 4207 e s 7 aTilEsts
WE Lo SN —7BESWCIE, 16D = »#F%x v b AV, 2 2Tk,
INECEFRITAE LTI0EAY BT, COI0HEDT 7 v XA E e A5 2
— & IR X o THERTT - oo PIEDRHY Table I DLk hiKRT LI,

FarREIPRH LT, 222 b 7 2k Ka iz fv, SRERITERE
# TAP, PET, Ge, LiFl %\, PHA o FEi 100 & 150 TH b, =
fRIZ300THoD, E—2DAEE, Sv 7759 F1IOHERIT Ay 277
7V 2OME 20 i LT, FhohEEo e (FT x20, 40, 50,
603 & O 100sec IWHE LN E — I HDY 3 v THdo A9 27TV F
1E208-2FK2¥ 2 vOFEEADN—AF [ %, EhLh BG. 1 &
BG. 2 &L

HASD P 0 X s K LT, Peak, BG. 1 X0 BG. 2 offisb
1Bk X 58 (Net Intensity) %l Uiz, $inbb, Ebk (Net) o
JEX BRI, KD ER D TH B,

Lot = Lawx — (Tnga—Tlggz) eeeeeersssmmmmmin, ih)

T, Ly IERROHIE XFRAHEE
Leax © €= 2 2 2 »TORNXFME
Ipeat 3y 2 75 v 2 F 1 O XHEE
Tpeo: 73w 2 5% 2 F 2 DML X HMRE
Pl k 5iegtfic Licai- T 24— 7ERDT O E. Table 4 @
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Table 4 The Group Analytical Results by Fundamental Parameter (thick)
Model on Soil Samples of the Confucian Temple in CHINA

Raw Int. . ' & 2 !

Component Si?ﬁm ‘I ' (k?93)1 E?Ensity!ggﬁzéd ﬁZfivﬁd | Results

Peal ! BG. 1 ; BG. 2| (kcps) ‘(W;%) (Wt%);(wt%)
NaO | NaKa | 0. 2281’ 0.0381 | 0.03%6 | 0.1928 1.8700 1.9801 1.98
MgO MgKa | 0.4678 0.0802 | 0.0548 | 0.4002 1. 3663 14467 1.45
ALO;, | AlKer | 8.8894‘ 0.0913 | 0.0924 | 8.7974 13. 3250! 14.1100, 14,11
Si0, | SiKa | 42.4790) 0.1989 | 0.1805 | 42.2910 65.8740 69.75303 69.75
P,0; | PKa | 1.0348) 0.1047 | 0.0887 0.9384‘ 0.3953 0.4186 0.42
KO | KKar ‘ 6.4783 0.3789 | 0.2834 6.1522‘ 2.4251) 2.5679 2.57
Cz0 !CaKa: | 15.9730 0.5923 | 0.8435 | 15.2500, 4.3869) 4.6453  4.65
TiO, | TiKa | 0.8133 0.1216 | 0.1136 | 0.6955 0.6556 0.6942 0.60
MnO  MaKa | 1.1352‘ 0.4690 | 0.4008 | 0.6987 0.0843 0.0893  0.09
Fe,04 ‘FeKaﬁ | 46.1880, 0.9715 | 0.7994 | 45.3030 4.0562 4.2951 4.30

| |
]
TOTAL 94, 4387}100. 0002| 100,01

ERDTH%B, Table 4 THEWT, H2 UvEF U FDARY b7 AR LT,
Peak, BG. 1 ® X 0* BG. 2 oS XMME L E Li, ZOMEMR, T4k
b Raw Intensity Th 7z, Zo Raw Intensity A1) A LT
475 &, Net-Intensity offic7c%, =@ Net-Intensity offi# HwvC,
Unnormalized &745& %8 H Lz, o Unnormalized o> &f2t, NHE %
Pehe R LiR#BoETh5, oo Unnormalized offizs &4 ks 100W,%
i3 X 5 iR iug., Normalized 4RI Bo 2D X 5 inffEn b
AR 2T » Fo A 7efiins, Results 0 F— #THh 5, =0 Results o7 —
203y LAV ORKRE AR EEEL b - L LEFERTH B,

ChOEDERDITH LT, FA— 7 BRI LT iy, Table 5 0
A& Fig. 10 W& L, o, 10W,% L ook Si0, 45 69.75W, %
& ALO; 25 141IW, % Thb, OWEL SIS L 83.86W,% Th3,
105553 DT, Si0; & ALO; 7 83.86% L BT TWAH I ETHD. KIT,
1W,% BlEd = v A% v b ik, Na,0 (1.98W,%), MgO (L45W,%). K,0
(2.5TW,%). Ca0 (4.65W,%) % X * Fe,0, (4.30W,%) Thb, =D5 =
YERF M EELELE 149BW Y THD,
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Table 5 Relation Belween the Jetavanavihara in INDIA and the Confucian
Temple for Group Analysis by Fundamental Parameter (W,%)

China India
A - a 8 |7

Element | Sse Confucian Temple] Jetavanavihara |
trum b CRRNL, AR R
| ® Soil ® Brick| © Soil @ Brickl ®-® | ©-® | D-@
Na,0 NeKe | 198 1.76] o0.90| o073]|—0.22] —1.08] -1.25
MgO MgKa | 1.45| 1.37) 1.64| 1.73|—0.08| 0.19| 0.28
AlOy AlKe | 14.11| 13.85| 14.89 | 16.32| —0.26 | 0.78 | 2.21
Si0, SiKa | 69.75 | 72.47| 71.17 | 69.44| 2.72| 1.42| —0.31
P;0, PKa 0.42| 0.53| 0.70| 019]| 0.11| o0.28!—0.23
K;0 KKa 2.57| 2.58| 3.40| 3.61| 0.01| 0.83{ 1.04
CaO CaKer | 4.65| 2.43| 1.03| 0.62| —2.22 | —3.62 | —4.03
TiO, TiKae | 0.69| 071 o071 0.84| 0.02] 0.02| 0.15
MnO | MnKe| 0.09| 0.09| 008 | 0.07| 0.00 —0.01|—0.02
Fe,0; FeKa | 4.30| 4.22| 548 6.45]-0.08| 1.18| 215
2.86 | D4.70 | @5.83
TOTAL 99.99 | 100.01 | 100.00 | 100.00 | K5-gq | =y 77 | £2 5

ZhbOFRICOWTARIL, ILFHOV 7% Table 5§ DBL A > FD
#ikEks (Jetavanavihara) #Epio -8 Table 5 Qs L U8 v o #H Table
5 DDTHb. TOHRIE, ROBVTHS. Thbb, BOB. Ok LD
LD BREVWES @i Na,0 (1.98W, %) & CaO (4.65W,%) %Xkt MnO
(0.09W.%) THB, HAB@. ©OBLTD XD kT VRSB®IT Si0, (72.47
Wo2%) X8 MnO (0.09W,%) TH%. B, B X FOL LIRS O K
gvoiz, BP0, 0.70W.%) ThHo. BA®, BRITOL b I RE VR
SO, MgO (L73W,%), ALO, (16.32W,%). K,0 (3.61W,%). TiO,

(0.84W.%) & XUt Fe;0; (6.45W,%) ThH5D, LiEDZ &hbh, AFFD
BRAD A v FOBEREET — 2 3 b L REVERDE, Na0, Ca0 %18
MnO TH0, TREFRN I LTV SE, Fhwd Lo, BERRT R
. &<L{FENTHD, Tl BREFBLORT VWO THD, LH, S,
TEBICBEREDHEPIEEITARBLON TS EEL LR 3 ER
BbhD,

Table 5 © a Tk, L FHICkF2 B E v » FH OS5 L1,

= 197
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FERA S0, Bibrryva, Blh~rFvva, BIETAVI=Y
AL B EALY Y AR X OBILE SO 5RO THD, 05 RGDFL 2.86
W.% Thb, PHEx 05TW,.% Thod, —H. EibAoIinv4 koo
Fiix 2.86W,% ©Th bh., EBfEr 0.71W,% ThHB. & 2T, MRS HEEIT
—HLTWwADIE, B DR ThD, Lichis Ty A7 Y FOPHEHE
iz +0.64W,% TH B,

Table 5 © 3 Tk, LFFIiCKT 5 LB L BEKES kT 5 LBEORS 7
WERB L, Thbb, ILFHERTS BRSSO, B
T A, BibALY Y AR LU b= o F D3O TH D, D 3RS ORI
4.7IW. % Th b, FHfEx 1L.5TW,% Thd, —J. LREAD I TR
SgoFut 470W,% Thbh, Tk 0.67W,% THbH, LT, HE
DFERIC LY <7 ¥ FOPHEIL £1.12W,.% TH%.

Tbale 5 © 7 Tit, LFHBT 5 +H L EEHSCTB TS5V v I OR
DA HE L, FERSNR S0, Bibr vV v A, ¥4 B, AL
B, B b ALY v A BLUEBE~ A DERATH B, ZD 5 RSO AL
5.84W.% TH b, T iz LI6W, % TH5. —JF. & 7n 5T o fik
5.83W.,% THh o, Pz 1L.16W,% THD, Licdia T, A7 Y FDFY
fEix +1.33W,% Ths,

Table 5 o\ T, JLFEICHITH L EHEOLOEEB, OO LH
L4V, BibF P U v A LEEA LY Y AD 2RI THE D —F Pl
FRAEERE D U v & LR ET 2 L ORSTH D DT, HEREMED 3
MR L D b VEEEEREP I WVEAEERIL, Thth 1.10W. 2% & 0.85
W% Thbo LichioT, BLEDFRiCL Y A7 v+ oPhEEZ £0.9TW,.%
THDo

Fig. 10 » Table 5 ick\ T, WMEFHBMics G5 10W,. % Lo &gaH
2, BT A3 = v s (13.85~16.32W,%) & & A (69.44~72.4TW . %) T
HDHo COMEDOEE T (83.29~88.79W, %) OHIEHICES IR TS, &2
T, B W% ®ifloasaRIE, @by v v a (0.73~1.98W, %), Bk~
oy a (L3T~L73W, %), Eefb A v w4 (2.57~3.61W., %), Mk o

— 90 —
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Fig. 10 Relation Between the X-Ray Fluorescent Composition Data and
Chemical Components for the Group Analysis on Soil Samples of
the Confucian Temple in CHINA

w2 (0.62~4.65W,%) FEfbE— gk (4.22~6.45W. %) ThHo, Fi, 1W,
%L Tl 2 aERI, AR (0.19~0.70W, %), Eifb7 % = v 4 (0.69~
0.84W,%) &M= o> (0.07~0.00W,.%) T& 5,

5 OIS
R AT o LCOVTHE L, RFEET 7D Table 6 TH5,
WO EET, WHRICX 5 & 320 WHH DA, FEFIILELTwA, I
FOEFIL, B. C.051~AT9FETH D, A%z Gotama Siddhartha (FRim)
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Ay TAHI=v A, rA%E BRIFA4L oD 6LHETHY., 4 BT
VA, AN DA, FR, 2o, EBLIUBEEO6TETHI, £L
T T DMWOTEHEFDHD LITERTH D,
(B) Zo2xnFEUEEThCO2MBEEBLHRIT, BTAKDOKE, 71
TABIPANVTATHY, BHAED V2V T A, ALY I ABITAL
BoFv AL PHEVIAROBEL A A vigdEhTns,
(C) 2EHUERETNCVEBBLBELETE, BVAKDOF 2 LB LT
NI T ANTHD,
(D) HEA — & =2 Tk, LTI 2 HEE R o 85 1o #R &
DHEVDIE, TRET 1 ) v A EBLANY 7 5D 2R TH B, — T Dic
W R —RALBRIE SR E A V v ADRIFTH B, ZDEHT, ATHOLE
MRl 3 M ELTHID Y v 7k X FBRBEo£HEv L) L%
WEEEHR LD WPEEERRIZ, ThTh L03W, % & 1.01W,% T 5,
Lichio T, DEOERICY b A3 Y 2o FHEIT +1.02W,% TH5,
WEERIT s 2 0W.% Ll Eoassiz, mE7a s =va (13.00~
18.00W, %) & 7 A fE (68.00~72.00W,%) THs, =T, ¥ W.% ®Eo
EHRIT, BT bV v s (0.85~2.40W, %), Bifb~ /5o v A (1.50~1.80
W2, Beft v v & (2.80~3.90W %), ffbs o v a (0.75~5.30W,%)
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