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TNVIZ AROCEEEFHD T 4 R EORI], MERS (13 TH#K) %, FE—EK» 5 ICP-AES I
FORBICERST S0, T70VNERBICLEE TN I =Y ARORAEESPO T 4 ZEOERE % KE
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(A2) ZHWV. X, Fr YUY —HAELLTMBT VT
vEBW.

770 Y MESBASRE, =BB28 NT-25 (RA
B 24 ml, BREEAERE 250°C) #H0 7.

22 ¥, AERUEZR

SHICBEL 727 v 2 = AR U EESER (LITER
EHEED) 13, HBESENONTRA TV I = LSRR
Bt (Series 7523, 916, 920; 7 4 FEHEK 4 0.20, 0.41,
0.78%), MRT7 IV I =2 L &8 (JIS H#% 6061 18
%, [ 052%) X U BCS (British Chemicals
Standards) @7V 3 = A SEEHERR (No. 268; [A
4185%) ODSETH 5.
ARV RES I, AR TSI TH
z, XBRLKFKEZEZERHLEEES R O, 2
D DI T X THIEHAIE TR A W7,
BIETE (13 JTHE, Table | BR) OEMEREK (T
AT 1mg/ml) &, FYEHMZE TREBEFROCH &R E
b == IATAN

32 THNB LD, RERFHAEEARRKRIL, Tz
D ARUBEBSBICHOIREEE, < M) v T ATy T
VIS BERBENH . FIT, BHETLVIZY A
(Spex #, AL-05) %, 3-1 TRRAWB ETOH R
EICREVIAIRL, <= MY v 7 ABKE LTHO.
AESRICAWIZE =5 — (100 ml) ROBEHIIE T

Table 1 Operating conditions and analytical line
RF power 1.3 kW
Carrier gas wet Ar
Carrier gas flow rate 0.5 1 min "'
Coolant gas flow rate 16 L min ™'
Auxiliary gas flow rate 0.5 min" !
Observation height 12 mm avove coil
Slit Entrance 20 pm
Exit 40 pm

Slit height 4 mm
Signal measurement

Integration time 3s

Repetition 3 times

Element and analytical line (nm)

Sn 1T 189.980 Mg IT 279.553

Si I 251611 Cu I 324.754
Cr II 267.716 Ni I 232.003
Ga 1 294.364 Fe 1I 259.940
Zr 11 343.823 VvV II 292.402
Zn 1 213.856 Ti 11 336.121

Mn IT 259.373
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Juril, FOMOAEBFEIT TR F L v
RV AFURYTFUBITH S,

23 RMEMRERUBESRH
BIERNZITHEE, JIS? AL T 13 THEZETEL
fo. BNEOHERKEIL, BERORETRICELS AN
JAMNTFHBAEBEREL, XBOYE2BEBIEEL L.
ICP-AES ORIFESH R CRIFER K% Table 1 IZ7RY.
BTLRDORENBEOREIL, SIERIKEBHADY —
TR NEILE VT, aB, RIENREL, AlE
BREBORNBEZEZLFINVTKRDI (N 7759
v RREIE) A5, BB ES 1 BB 13 TRORNRE
RRETZOICET AR 7 HTH o 12,

3 MRRUEE

3.1 HEIR

iR UL &HIC, TVIZy AROEELPIC
001% DLETFET B 7 A %%, SLEEEIC K VBM®L
BhERY sz, 22T, T7UVIIERSRZAN,
KO MM OB ARKICEET VI =Y ARURE
GRHPOT 4 ROBREEZRE L.

TUIZY ARBHBEERIGL, 2ROKERZRET
5. FiRABRE LT, BB E T 70 v InEARICERE
MUY, SEEBZINA, 230°C TIHELMZ T 12 &
A, T7uViiERRRD HOROKH, XREABOK
HrRBD s,

22T, B 020gx2T7 70 E—%— (100ml)
WKIE D ELY, REEHIITE Y, KEAK 10ml RO
(Wilg, Y vBXIER) 2z, BBLETHERSR
th, < OBEBISHBRIKEAIHEEZRA A, 7
AHLEBROIES 2S5BS 5. HOT, AROMEXIZ
BEELKFEKRZR 20, BOHEEBL, 9 10ml £
TRMELI.. 2UCT A REBRT D120, VEDEY
KEZRHWTT 7a vy EAHRICELEX (KB 20
ml), 230°C TH~16 RFfEMELE % {71, 100 ml E
KLU, TARDBRMERET L.

R UiiBoBEE 208, AB 020g o3t
U, A) Y YE (1+1) 5ml, B) BB (1+1) 3ml-Y
Y8 (1+1) 1ml, C) 5% 3 5m, R D) HE
(1+1) 2,3,5,10ml T 5. BiROILEE % Nz ngs
%, 7A4ARUDANORD 2 E #BRBICHBT 520
B X BB KRR DRIE, DESKTIEETO
HEE (B 05~10ml) UK. 4B, Y4EDRK
fRO¥IFE X, ICP-AES OREEMEGRMEIC LV, NI H
DITAFZBERDLEITEVIT T2,
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FORR, TAREER485% OFBE, WIThO
BELUHERHICEBEO T A ROUWEMSRL LN, 1A
L otz. A) RUB) Kk X 4 EEAR
0.20~0.78% DK 20 U 123854, AR EKIER
EH, WERB Y VEET VI =7 4 (AIPO,) DEWVE
SO (X BEHIC L V) Lz, 22 T8
U, FIlRAPOT A BN S, 0.78% OHABHD T 4 %
LIBRLT VWA ENNh-12hs, LY VBTV
I LDREREPICHERETCHHHU BT R L s ENR
AU, THHESOFRD HDEEMIE, PRAFEICHAN
BVl (Flx k0B s, REME 071% o3 L
0.52%) ZRUT. KBFFROBIE, B-—EKR» 57 4
KRB ETLEELHEE, RECERBTSLIETH
v, V) UERIC kBB IEET) T,

C) WKV UIIEE, TAREEH 0.20~0.52%
DORB ORI EBE T H - 1205, 770 Y ERSE,
HORDIRENIED HN, 74 HREBIIPRENE (B
5ml DIBA, 0.52% 1L 045%) #RLIL.

D) k0L BE, WM (1+1) MEH 10
ml DFEERNT, 74 BEHEK 0.20~0.52% DOFHB
OMBKISERTH Y, »OEBFOT 4 RIXREICE
RLTWVWABIEMGL T, LbL, "4 ZEEFR
0.78% OB O DK IZ 1L, WEE (1+1) RNEHSL
ThoBabr4A#ZHGRv L. X, DRIEED®
W A2BOBAEDT 70 v IFERSS ¢ DMIERRI,
MBI KFRAZE OIS IC HARERER L o 12,
FIT, AWK TIE, Wi ETONEER, WL
RIERBEORWAD RO T 79 ¥ NERIR T ORI % &
R U, Fig. 1 KRB (1+1) 5ml-@ERLAKZEAKIC
LB M@RERE, TAREERN05% FTOTIVIZY
LROREEORANREE UTRBALI. 88, 77
OV ABRTONIREMNL, 7AREEEPEL L DHITH
WEL L BBEANED 5N, 0.20% OEEHE 2 B
M, 0.52% OFEEHE 4 BTH - 72 KERBEBR DR
TR W THLEELILE A, BEBIIEETH -
1z,

3.2 HEDHEOXE

Fig. 1 IZREOERZ S L cE BRI, < b
v 7 ARG E LT, 4.5% w/v ils (2 5 BREKS)
BTV 020% w/v TVIZIANEEATHY, hb
< M)y 7 ARSY, ENROMUEREBICH T B/ y
7759 FROBKBEICHE LRI LW HHE
Zohb. 22T, EEROSWICKNL > T, HEWE
DB IOV TRRET L T2,

W INERE S BR/ICP-AES IZ L5 7V 3 = A RURBES DN T61

Sample (0.2 g)
in a 100-ml Teflon beaker

Distilled water 10 ml —|

— Sulfuric acid (1+1) 5 ml

Hydrogen peroxide
solution (31%) —
0.5~1 ml

Predecomposition on a hot plate

Boiling (several minutes)

Evaporate (about 10 ml)

Decomposition (230°C, 2~4 h)

in a Teflon pressure vessel

Distilled water —

Constant volume (100 ml)

ICP-AES

Fig. 1 Analytical procedure for analysis of alumi-
nium and aluminium alloy

Ny 727539 FIIREFTEEIZOVTE, 35%
w/v BB~ b v 7 A, 45% w/v iREE~ ) v 7 AR
& 45% w/v BilE+0.2% w/v TVIZo L= b)Y
ATTHB U e B HROBEERE Y, MEFRELFBED /N
v 7Ty RERELUR. FO#E, REEELE
3.5% w/vIEEE~ R v o RN, 4.5% wiv i~
Ny 222835y 7759y FOELIZ2TTRIC
DNTREDENLEL 12, TVIZwApHET S
4.5% w/v EE+020% w/v TVI=ZD A b)) v R
T, BEEECHERES LD AARTHEHO 2 I
FTILOWT, TVIVTIAIHhTDT NI LDEH
ARSI L PEEAOCERTEZE LV 77T
VY ROBEIPED 5.

WA~ b)) v 7 2L UTHIES 556, BROMNE
HHNVEIFRERIOEMZLY, 27 I74F-TOER
BB EFEOE NI L 2FEREORY (MENT
B) BESTBHEIEPRMONTVWA., F2T, 45% w/v
g~ by 7 AR 4.5% w/v HillE+0.20% w/v 7
WIZ L= by o ATTHRHEU 12 & TTROEREK
RV, BEIBEREORR, TabbRER% ER
Uy TVIZUALAT M) v 7 AMETEDOFNBEICR
ETHEBEREUIc, Z0O/ER, 45% w/v i~ by
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VI ADETLHDEBROME# 1.0 & L1zga,
4.5% w/v Wil +0.2% w/v TV I= LDFhiE, —
TR NFIYTARTI VIS L) 2K
0.98~0.90 TH Y, TI3I =7 AL DBFEBREDR D
MWRH oIz, BEXRICE-T, BEREOL(LOEL
WEEBDE, TVIZILADTNITY T35 L<hcD
BALGHPOTHBICESbDERDNS.

33 KRERLKEE

3-2 THRATHHRN» S, TVIZw AROREESETO
FECHREZERS 51018, MERAERRIRK 7

Table 2 Concentration range and relative standard de-
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KWW ET VI A2 M) vy 2 ATy F VT
LizbOzHWETEZ s8N, 22T, 22 TRA
REDICEMBET VI =Y L%, Fig. 1 O ¥ FNZ F
TONRBIEITRENSRL, < ) v oAy F v
Mt MEBHRHAEERKRONUETTHEOBREHH . & %
Table 2 IZ/RT. B, WERIEY» SHRBRELRE 4 &
THY, BEEILBVTY—F Iy gEicky, 14
SHORS % 3 DT 1280 UKSEEIZ 0.1~4.4%,
N, —IRATHEBU 2HEOHBEREE, wInb
0999 LI ETHY, RIFSERBERYS 1.

X, AEHEERIE, SURHAR & RIS BOBM LR E T
H oz,

3.4 EHHOIER

viation HRFEHEERSHE T IV I =7 2B (Series
. . - A .
Element Concentration/ RSD., % 7523 KU 916) ROTMRT v =7 A EdikE, Fig. 1
- ug ml ' (n=3) DI >THIRL, 33 TRz b v A<y
Sn 0~ 2 0.7~4.4 T ¥ 7 UL BRERAERAR Y, Y=y Y v vk
Zn 0~10 0.1~0.5 &0 13 R EREITER U IZAERAE Table 3 IR
g’,l g'“lg g§~g§ . BREROEERME, RAHERO JIS I k528
i ~ .2~0. . N - .
Mn 0~ 5 0.2~1.0 HE—EHLTHBY, KEFV—F ORI EHRT
Fe 0~10 0.3~1.2 EHH0DERDNS. X, V=7 v Iy VEILES ]
fdr g~ > g§~f§ AR 13 ST OFHME ORMTICE T B KR, 2°3
v o e THRALES I THTHY, 2 AT 5~10 REOH
Ga 0~ 1 0.6~1.1 HASTRE T & - 72.
Cu 0~10 0.1~1.4 Bigic, KREE—EED SR, HMBRRS DT RCE
Ti 0~ 5 0.2—~0.9 N I N P .
HETCEXLHI0, HiIcHRDEOEE (0.20 TV
7 0— 5 01~06 BT éf 0, JISKIHALEOHEE (020g) T
LRED D 5.
Table 3 Analytical results of aluminium and aluminium alloy samples ( % )
Nikkeigiken (7523) Nikkeigiken (916) Aluminium alloy plate
Element
Certified Found® Certified Found JIs® Found
Sn — <0.01 0.05 0.050£0.001 — <0.01
Zn 5.80 6.01 +0.036 0.30 0.299+0.007 0.006 0.00610.0001
Ni 0.05 0.047 £ 0.0005 0.06 0.055+0.002 — 0.012%0.0005
Si 0.20 0.201+0.0015 0.41 0.420+0.002 0.52 0.5341+0.005
Mn 0.11 0.106 0.0011 0.11 0.110£0.003 0.025 0.024+0.0008
Fe 0.30 0.296 £0.0031 0.54 0.5471+0.004 0.20 0.201 £0.005
Cr 0.20 0.202+0.0015 0.05 0.049+0.001 0.30 0.304+0.004
Mg 2.50 2.53 +0.019 0.10 0.089+0.001 1.03 1.01 +0.007
\Y% 0.004 0.003+0.0001 0.02 0.023 %0.0005 — 0.004+0.0001
Ga — 0.009+0.0001 0.03 0.034%0.0006 — 0.010%0.001
Cu 1.48 1.49 £0.012 0.27 0.27210.002 0.33 0.319£0.006
Ti 0.03 0.02310.0005 0.10 0.100£0.001 0.005 0.006 +0.0001
Zr 0.15 0.146 £0.002 0.05 0.046+0.001 — 0.003£0.0001

~a) average of five determinations *standard deviation; b) the values obtained by JIS H 1352 and 1306
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Determination of minor and trace elements in aluminium and aluminium alloy
by acid pressure decomposition/ICP-AES. Fumiaki Yokota (Industrial Research In-
stitute, Aichi Prefectural Government, Nishi-Shinwari, Hitotsugi-cho, Kariya-shi, Aichi
448)

In order to determine silicon and other minor-trace elements in aluminium and alumi-
nium alloy by ICP-AES, sample decomposition procedures were examined. A 0.2g
sample was taken in a 100 ml Teflon beaker and 10 ml of distilled water and 5 ml of sul-
furic acid (1+1) were added and heated on a sand bath. Then 0.5 to 1 ml of 31% hy-
drogen peroxide solution was added, and heated to dissolve the constituents except for
silicon. The solution was evaporated to about 10 ml, and transferred to a Teflon press-
ure vessel to dissolve silicon. The vessel was kept at 230°C for 2 to 4 h in a drying oven.
In some cases decomposition with 5 ml of sulfuric acid (1+1) and 0.5 to | ml of nitric
acid was needed and the decomposition time was several hours longer. Using this proce-
dure, aluminium and aluminium alloy samples containing up to about 0.5% of silicon
could be completely dissolved. The proposed method was applied to aluminium and
aluminium alloy samples. The analytical results were consistent with. the certified values
and the values obtained by JIS methods. » ;

(Received November 2, 1991)
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