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Fig. 1 Concentration of SiO,, Al,O4 and CaO in
filed data

Residue is the concentration of CaO.

Table 1 Filed data
Data base Category(26)
No. 1 9 3 4 5 6 7 8 9
1 0 100 4 2 4 7 0 2 2
2 2 100 4 2 4 2 5 2 6
3 2 100 4 2 3 2 4 2 4
4 5 100 9 4 10 5 11 4 19
5 6 100 1 4 11 6 12 4 12
111 18 62 492 17 42 20 44 16 24
112 9 35 21 10 20 10 27 9 13

Category No.1: 26=25.56; 2: 26.64; 3: 35.14; 4: 37.76; 5: 43.32; 6: 52.52; 7: 57.48; 8: 66.50; 9: 68.28
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Table 2 Result of multivariate analysis

Unknown sample CA CAD PCA

1 1 1 1

2 2 2 2

3 3 3 4

4 5 5 5

5 6 6 6

6 7 7 7

7 8 8 8

8 9 9 9
Concentration (SiO, : ALOs;, % :%): 1 (73.95:

26.05); 2 (63.01 : 34.64); 3 (59.79 : 22.71); 4 (56.97 :
17.99); 5 (54.92 : 33.03); 6 (52.24 : 47.76); 7 (50.06 :
37.66); 8 (45.11:23.69); 9 (10.40:31.66). CA:
cluster analysis; CAD: cluster analysis from deviation;
PCA: principal component analysis
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Table 3 Example of data base for determination of Al,O3
No. Category

1 2 3 4 5 6 7 8 9
1 3 100 8 4 6 3 6 3 5
2 6 100 11 4 11 6 12 4 12
3 11 100 23 8 22 11 24 8 17
4 18 100 34 12 36 17 37 13 25
5 21 100 38 14 40 19 42 16 24
6 10 100 19 7 18 9 20 7 12

6: Unknown sample

Table 4 Correlation matrix

1 2 3 4
2 0.00
3 1.00 0.00
4 0.99 0.00 0.99
5 1.00 0.00 1.00 0.99
6 1.00 0.00 1.00 1.00
7 1.00 0.00 1.00 1.00
8 1.00 0.00 0.99 1.00
9 0.96 0.00 0.96 0.93

5 6 7 8 9
1.00
1.00 1.00
0.99 0.99 0.99
0.97 0.97 0.97 0.94
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HEPILUT Table 1 O F— ¥ N—2%d0E LT
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Table 5 Principal component score and factor
score
No. PCS Database No. FS
1 0.998 1 37.26
2 0.000 2 41.47
3 0.998 3 50.58
4 0.991 4 61.29
5 0.999 5 65.11
6 0.999 6 47.19
7 0.999 (No. 6: unknown sample)
8 0.995
9 0.969
Eigen value 7.901

PCS: 1st principal component score; FS: factor
score
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Table 6 Calculation of Al,O4 content

No. Factor score Al,O4 contentt, %
EBIZI2@BOF—R—2%2a3 ¥ 2—-FITANT 1 3n6 18,75
BB, FFRMABIEICHT ) - HrEABHE 9 MA7 %@
BAERETH B, s¥LEHE LLITEOAT I — 3 50.58 37.66
TEBLES ETHE, T—F -2 LKNEABD 7 4 §m9 45.96
HOBIEE AL D TANT BBENS 5. SO HF T Z Z?g 5029

—FE2DEII, RLERBIIBEDORZ VAT T
J=HA-TNTH, EBEHEICEIRMFEHEINSZOD
T, MOTTF—F 2 ANTHETHLEL, fioh T T
Y- & HELU T, HEREHEOENAT T —&S 9
i, BRSRAR 2 ESICIOAT T —R2BROTHLERI
WHETH B, Table 4 IR UL 72 & 51 0.900 LI EDHE
BIGEUETH B2, ZOATTY—=BA>TOTHIE
BRAEETH 1. ZOZ &, E—FERS D H LR
DEEETH - 2. T4 DB Table 5 (KR U E—FK
HOHTFTITY)-FE 9o h T I L HBELTR
REHNSL, ATTV-FHZ2E30THHIEND
LS EL ST, X Table 5 ISR UIZE—FRHD
EAE 7.901 13, FFEESOLEFEEKDEE 8.000 1<
WHLT 988% R, BE—ERHDATI DT
(7X9) DHNAED 98.8% WHMTE B LB 1.
DT EMH, SEEE-FRSEROATERIREZ
ToTHTOMECTEAIRRMPEONDL LB
fz. #CTCHE—EBDERARHOT Table 6 IZRNU T2
FHETEAEBFD ALO;, EAEZKDI.. 0L
LT 8 BEOKRMERICO VT Si0, & ALO; D&
ERERDIAER % Table 7 IR Uz, BHRMEE SO,
DEBFHE 49.7%, ALO; DEFHK 33.1%, CaO OEH

6: unknown sample. 1 Content of Al,O; in known
sample. log 41.47=28.62XA+B; log 50.58=37.66 X
A+B; A=9.535 X 107% B=1.345. log47.19=
(9.535 X 10~ %) X X+1.345; X=34.49% . See Table 7

for A and B. X stands for average value of content.

o0 HEBHIHLT 1| HOREME SHRE OBG
PORBREFERUERT S HETIE, MR
Si0, T 5.62%, AlL,O; T 4.85% TH-o1z. ZDI &M
5, AHBEBREMHOEWRS %2 nMiRFT 52 & 5<
EBNVHETH I EEZ LN,

5B CaO IZDWVTH, Si0,, ALO, EREIEEDfET
ERUEETH - 71225, 4lEld Si0,, AlLO,; DEITHRY
S NE CaO DEFRGHHT 5 12 b FMSBREHET
bighot.
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Table 7 Determination of SiO, and Al,O3 from component analysis
Unknown Si0,, % ALO;, %
sample
No. A B A—B A B A—B
1 73.75 73.95 —0.20 26.25 26.05 0.20
2 63.01 63.00 0.01 34.49 34.64 —0.15
3 61.77 63.35 —1.58 . 18.32 18.42 0
4 54.92 54.91 0.01 34.54 34.86 —0.32
5 52.06 52.09 —0.03 44.94 44.91 0.03
6 50.06 49.74 0.32 33.82 33.14 0.68
7 44.32 45.10 —0.78 19.01 18.43 0.58
8 10.81 10.40 0.41 31.23 31.66 —0.43

A : calculated value; B: theoretical value
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Determination of SiO; and Al,O3 in a mixture of oxides by a multlvarlate analy-
sis of the X-ray dlffractlon pattern. Syuji Okuvama, Toshiyuki Mitsu1™® and Yoshi-
kazu Fupimura™ (*Criminal SClence Laboratory of Aichi Prefecture, 2-1-1, Sannomaru,
Naka-ku, Nagoya-shi, Aichi 460; Department of Industrial Chemistry, Faculty of En-
gineering University of Chubu, 1200 Matsumoto-cho, Kasugai-shi, Aichi 487)

Based on a multivariate analysis of the X-ray diffraction patterns of 112 powder sam-
ples of SiO, Al,O3 and CaO mixtures of known contents, the 1//, ratios for 9 sets of 26
values were chosen for further statistic analysis. The data principal component analysis
for a data matrix of 6 X9 gave the approximate contents of SiOy and Al,Oj3 in a sample.
The accurate SiO, and Al,O5 contents of 8 samples calculated from the principal compo-
nent score were identical to the theoretical values within 1.58%.
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