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D-9C, T=#* A—%— PMG-S2) ICSHERE = v 7L
TANY—REEL, 35kV, 16mA T X B4 5L
w7z, ABHIEEMBO TV I = ABER AL T —IZ
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HROAE (a5 v 54, ACALVEBRDOESL): BB
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m! 2%, RISHERPIZE 125, Ay N7 L— b
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ETIEL, TVIZy A% E@T 5. BHIL, k&N
ZATH3FEICHERLU, B7 4 vy —2HOTREFB
55, HEYE 0.1MIEM 30ml LKk BB,
T AN —=T& 110°C TEIET 5.

BREAS - VAE (BET VI =Y ATBOBHES):
Ak 1.00g % 200ml E—H—IZBOVEY, x5/ —)
100ml ER3F 2ml 2% T3h12% L, BEHZBEEL
THIR%Z 30~45°C IZRLBENETIVI =Y ARIERT
B, B7 408 —2HNTHSIFEL, BEYs 556G
WROONZLBDETAY ) —VTHEL, 74
F—T& 70°C TEHBRTS.

X METRERE: BEME 74 VI —h ohEH
STHEBZRBY, ChICNERES A E2IERKIC 1/5 8
mx, MHPTESBALTEB RV —IZKETAL, T
SV A (104), AEVFI (311) XiEEk7HN3=
74 (100) BFBOBMES 7 4% (111) [Tk
DY —7EEDEKD, BRERPOTRTS.

BREM: 27 v FAELACANEREAREBR I, T
7 v 5 AR (0.10~0.90g) 1T A Y FIVEERER KR}
ZMAT1.00g £EF5. BTV I LHRERZT
W, 2 OEEMERR (0.10~0.90g) AT FAhL AL
AND 11 IREMEREMAT 1.00g &5, HirEE
DFE LRI, ThoIcNERSAFE% 1/5 BN
TE<EEL, MEHEZRD CTHREBZIERT 5.

3 MRRUEE
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FHEAE U XREFTHE % Fig. 1(a) IKRT. BT
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valBbhnalffiEbRiishiz.. UL, BEDR
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AU, SWEBBE B NV, FHIZ, flxiE
AEANTRFEZ _>ORFESSBT VI T LD
ErfREER Y, XEHHROENEN>TNWE I &b H
0, BIIHEBOBAICIERIZT oL, AELRET
bBH., FIT, EETNVIZY AREBRTCHEREET S
ZEEMA L. Fig. 1(b) & HF-1 BB 2 EBEREL
AR ICIERREE L 2B 8O X RETKEOS ¢, &
BTNV ARMOBaEYOBRMIZEY, A AL
DEHTRESIRD 151250, A¥ANETT VS LDMHE
FriRmESEA L. UL, BE7AMI=oTa3lh
HDEHITIRENSBEAE T, —HIBMR L. FITR
RAL ) — VB ERE U7z, Fig. 1(c) & HF-1 308
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Fig. 1 X-Ray diffraction patterns of an untreated
HF-1 sample (a) and its residues after hydrochloric
acid treatment (b) and bromine-methanol treatment
(c)

Al: aluminium; Cor: corundum (a-Al,O3); Sp:
spinel (MgAl,O,); An: aluminium nitride; Per:
periclase (MgO)

EEEBRFLARICRRA S ) — VIR L IZREY O
X BEFREOH T, BT IV I =Y LORBHERE
ATV T ARAE ANV EFRRICEALRZ. X, RY 7
L—2Z (MgO) BbnasEIEsLRD o,
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IZ, ZORBRBAICKED L, 60 DRITTOH 53% IZ/&
0, ZhEORDIE TS bIhTHotz. ATV T A
& AV )LD BT RRERE SRR & Hic A L, 60
DRI 2L S0, 20%IE SHRAEEZLTLRE
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32U ADEPTIRRE LBAE - HICEHMICETL,
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Fig. 2 Reclationships between duration of hydro-
chloric acid treatment of HF-1 sample and mass or
X-ray diffraction intensities of its residues

W:mass of residue; X-ray intensities: &, alumi-
nium (311); M, corundum (012); O, spinel
(311); [, AIN (100)

SR A ICETL, PULIDBEMT S EERLE.
60 FTT VI AR ITZITRRBIDEMBETE 12
N, MF-1 #BTERED 60 5 OGN IC LV ERH
WERBIITOH 30% 1ICK50, TV = LR BRERE
TEZ. WIThOREB CHLIERABIZ LY, 2525
Ly AR E B AHTARRE O HESHRERICERS IS -
fo. 22T, 60 7EET S EE L.

BEAY /- VHHE: MF-1 &8 1.00g 280, &
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Table 1 Calibration curves for corundum and spinel

Equation Correlation g(x),

Diffraction line factor (r) %

=)

Corundum (116)/Si(422) 21.3x+10  0.9998 0.8
/ (220) 4.62x +1 0.9995 1.2

/ (111)221x+06 09994 1.4

(113)/ (422)259x+2 0.9999 0.6

/ (220) 5.46x+3 0.9999 0.6

/ (111)263x+2 0.9998 0.7
(104)/ (422)20.7x+3 0.9981 2.4 -

/ (220)4.47x+0.8 09994 1.4

/ (111)215x+04 09992 1.5

Spinel (440)/8i(422) 27.4x+40 09990 1.7
/ (220)5.76x+6 0.9996 1.1

/ (111)278x+3 0.9994 1.4

(400)/ (422)923.8x+30 09992 15

/ (220) 5.00x+4 0.9998 0.8

/ (111)240x+2 0.9995 1.3

(311)/ (422)37.6x+50 09995 1.2

/ (220) 7.90x+8 0.9998 0.9

/ (111)3.80x+4 09996 1.2

»: intensity ratio (X107 %deg); x: content, %

Table 2 Calibration curves for aluminium nitride

Diffraction line E((];z;n;)n %:gs&t 1ro)n 0(02 ),

AIN (112)/8i(422) 13.7x+10 09991 1.6
/ (220) 3.24x+06  0.9988 1.9

/ (111) 1.65x+0.5 - 0.9994 1.4

(102)/ (422) 11.9x+2 0.9991 1.7

/ (220) 2.82x—0.9 09978 26

/ (111) 1.43x—0.3  0.9987 2.0

(100)/ (422) 37.7x+50 0.9982 2.4

/ (220) 891x+8 09982 23

/ (111) 4.52x+4 0.9990 1.8

»: intensity ratio (X107 %deg); x: content, %

DFETRUz. BNEBRLEDT, 2~6% OELT IV

SZULAN02% BEOEERFRECERTE L.

X, EEBEIORUCEEBOMAAEDbE ZAVIA
BIL LB EERBEZEBPNICE & BT Table 7 IZ/RY.
3-1 THATEFEA S/ — VUL & EREOERIC kB
HEORVERUOBHESET VI oY LB, &L
SEBTNVI=ZVLALBAUBRENE (GBTNVI =V LE
BTV IZYLERL) OWMEESHARLHMETRL
fz. 8B, BRFAS /- VAEBETF- BTt v ¥
LERAEANEEETHIELERETH 505, IHBUH
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Table 3 Detemination of corundum and spinel in MF-1 sample

Content, %

Diffraction line

1 2 3 41 5t Average o

Corundum  (116)/Si(422) 0.6 0.7 0.7 0.8 0.7 0.7 0.1
/ (220) 0.7 06 0.8 0.9 0.9 0.8 0.1

/ (111) 0.7 0.7 0.8 0.8 0.9 0.8 0.1

(113)/ (422) 0.8 0.7 0.7 0.8 0.8 0.8 0.1

/ (220) 0.7 0.6 0.6 0.7 0.6 0.6 0.1

/ (111) 0.6 0.6 0.6 0.6 0.6 0.6 0.0

(104)/ (422) 0.8 0.6 0.6 0.7 0.6 0.7 0.1

/ (220) 0.8 0.6 0.6 0.7 0.6 0.7 0.1

/ (111) 0.9 0.7 0.7 0.8 0.8 0.8 0.1

Spinel (440)/si(422) 283 25.3 24.9 25.6 25.2 26.2 1.3
/ (220) 285 26.2 26.0 29.0 27.4 27.2 1.2

/ (111)  29.0 27.1 26.6 29.7 28.3 28.0 1.1

(400)/ (422) 28.1 94.7 25.2 26.2 26.7 27.3 1.5

/ (220) 283 25.5 26.5 29.8 29.0 27.7 1.7

/ (111) 290 26.5 27.2 30.6 30.2 28.7 1.6

(311)/ (422) 278 24.0 25.0 23.8 26.3 26.1 1.4

/ (220) 280 24.8 26.4 29.4 28.5 27.1 1.7

/ (111) 286 25.8 27.0 30.1 29.6 27.9 1.5

t Corundum standard sample of 0.5% and spinel standard sample of 15% were added to the samples of Nos. 4
and 5, respectively, and the corresponding values were subtracted from the analytical results.

Table 4 Determination of corundum and spinel in HF-1 sample

Content, %

Diffraction line

1 2 3 4t 5T Average o

Corundum (116)/Si(422) 238 21.9 21.8 28.3 24.3 24.0 2.4
/ (220) 252 23.4 22.9 28.3 24.3 24.8 1.9

/ (111) 283 27.7 25.3 31.4 25.1 27.6 2.3

(113)/ (422) 225 20.2 21.3 25.7 29.7 29.7 1.8

/ (220) 235 21.3 23.0 25.3 29.2 23.1 1.4

/ (111) 261 24.9 25.1 27.8 1 922.8 25.3 1.6

(104)/ (422) 235 29.2 29.4 25.7 24.6 23.7 1.3

/ (220) 249 23.7 23.5 25.7 24.4 24.4 0.8

/ (111) 279 28.0 25.9 28.6 25.4 27.2 1.3

Spinel (400)/si(422)  16.7 15.5 15.4 16.2 17.2 16.2 0.7
/ (220) 18.0 16.8 16.3 16.4 17.6 16.8 0.9

/ (111) 200 197 17.9 17.5 18.7 18.8 1.0

(311)/ (422) 180 17.1 16.7 17.0 18.8 17.5 0.8

/ (220) 194 18.5 17.8 17.3 19.2 18.4 0.8

/ (111) 215 21.7 19.5 18.3 20.2 20.2 1:3

t Corundum standard sample of 15% and spinel standard sample of 15% were added to the samples of Nos. 4
and 5, respectively, and the corresponding values were subtracted from the analytical results.
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Table 5 Determination of aluminium nitride in MF-1 sample

Diffraction line

Content, %

AIN / Si 1 2 3 4t 57 Average o
(112)/(422) 2.0 1.7 1.9 1.8 1.5 1.8 0.2
/(220) 2.1 1.8 2.2 1.6 1.9 1.9 0.2
/(111) 2.0 1.7 2.1 1.4 1.6 1.8 0.3
(102)/(422) 2.3 2.0 2.3 2.1 1.9 2.1 0.2
/(220) 2.4 2.2 2.5 1.9 2.3 2.3 0.2
/(111) 2.3 2.0 2.4 1.7 2.1 2.1 0.2
(100)/(422) 2.1 1.9 1.9 1.9 1.7 1.9 0.1
/(220) 2.1 2.0 2.1 1.7 2.1 2.0 0.2
/(111) 2.1 1.9 2.0 1.5 1.9 1.9 0.2

t Aluminium nitride standard samples of 5% and 2% were added to the samples of Nos. 4 and 5, respectively, and
the corresponding values were subtracted from the analytical results.

Table 6 Determination of aluminium nitride in HF-1 sample

Diffraction line Content, %
AIN / Si 1 2 3 4t 5t Average o
(112)/(422) 6.2 6.1 4.8 7.1 7.4 6.3 0.9
/(220) 6.2 6.0 5.0 5.7 7.6 6.1 0.8
/(111) 6.0 5.7 5.0 5.6 6.8 5.8 0.6
(102)/(422) 7.2 7.1 5.5 7.1 6.3 6.4 0.6
/(220) 7.2 6.9 5.8 5.7 6.4 6.4 0.6
/(111) 7.0 6.7 5.7 7.2 5.8 6.9 0.6
(100)/(422) 6.9 7.1 6.4 8.0 6.5 7.0 0.6
/(220) 6.8 6.9 6.6 6.5 6.7 6.7 0.1
/(111) 6.6 6.6 6.4 6.5 6.0 6.4 0.2

1 Aluminium nitride standard samples of 10% and 6% were added to the samples of Nos. 4 and 5, respectively,
and the corresponding values were subtracted from the analytical results.

Table 7 Analytical results of the scum samples

Component MF-1, % HF-1, %
Corundum(a-Al,O3)? 0.8 27.5
Spinel(MgAl,O,)? 27.9130.6  20.5153.4
Aluminium nitride(AIN)» 1.9 6.4
Aluminium® >45 ’ 69 >31 ‘44
Acid-dissoluble substances <24 <13

except Al and AIN®
Total 100 98

a) Determined by the present method using the
strongest diffraction lines. b) Estimated roughly
from loss in quantity by the bromine-methanol treat-
ment. c) Estimated roughly from the difference be-
tween loss in quantity by the hydrochloric acid
treatment and that by the bromine-methanol treat-
ment and from the residual AIN in the residues of
the former treatment. These may mainly consist of
amorphous substances and periclase (MgO).

HBDE D PBENEL, B s 0EERNE NS
SICREF LVWEEDNS.

Db o, 7=y AEEHRONEY & %8s %
DOHBHBEGFELYHDOIT VT A, ACFNVREOELET
WIZ YL KEICEOEEIC X REFERTE 52
LS o1z,

1993 £ 6 H, 5 54 Mot {b¥aEwme
KU 1994 4 6 A, £8 55 ML
HRRITBNT—EFEER

X 73

1) C. J. Simensen, G. Berg: Aluminium, 56, 335
(1980).

2) R. B. Blackburn: Aluminium, 56, 585 (1980).

3) LISA09, 7R LAY ) — VB4 F Y viiHK
FEIEEEH: (1971).

4) BEH B, BHE—, TEIBEER: oL, 15,
1239 (1966).
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Determination of corundum, spinel and aluminium nitride in scam on aluminium
alloy melt by an X-ray dlffractometrlc method combmed with selective dlssolutlon.
Masaak1 Iwatsuki, Kunihiro Sacawa™, Teruo Krramura®™* and Tsutomu Fukasawa™
(* Department of Applied Chemistry and Biotechnology, Faculty of Engineering, Yama-
nashi University, 4-3-11, Takeda, Kofu-shi, Yamanashi 400; **Research and Develop-
ment Department, Showa Aluminum Corporation, 6-224, Kalsan cho, Sakai-shi, Osaka
590; T.F. present address: 1013-2, Haguro-cho, Kofu-shi, Yamanashi 400)

An X-ray diffractometric method has been developed for determination of corundum
(a-Al,Os), spinel (MgAl,O,) and aluminium nitride in the scum formed on melt of alumi-
nium alloy. In order to remove aluminium for improved resolution of analysis, the scum
was subjected to selective dissolution; Hydrochloric acid (1+1) was used for the deter-
mination of corundum and spinel, and a bromine-methanol solution under ultrasonic
agitation was used for that of aluminium nitride. Silicon powder of 1/5 in mass was
added to the residue as a reference material. Ratios of the integral intensities of strong
diffraction lines from the compounds to the peak intensity of silicon (11 1) diffraction line
were measured. The compounds were determined with linear relations of regression be-
tween the intensity ratios and the concentrations of standard specimens. Corundum and
spinel in the range of 18~28% and aluminium nitride in the range of 2~6% were deter-
mined with standard deviations (SD) of 0.7~2.4% and 0.2%, respectively; Corundum of
0.8% was determined with an SD of 0.1%.
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