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We have studied the analysis method of porous specimen by electron probe microanalyzer

(EPMA).
Devarda's alloy and alumina catalysis using peak intensity method, P/B ratio method, and

We have carried out the quantitative micro probe analyses of powdered

mean atomic number corrected P/B ratio method. In the analysis of Devarda's alloy, the
mean atomic number corrected P/B method gave excellent results. The peak intensity
method (normal method) and the mean atomic number corrected P/B method also gave

excellent results of analysis in the alumina catalysis. Their errors of the analyses were less

than 8%.

ERBILRENEL, EEREVREC LI &N
HoNTWwb, #IZT, PB EERIINAFETIE
BED ZAF 2 THVW O T WS X WEEL (K-
rEER) byt —2BEENv I TT K
BEOCHEAWTEREERE L oEEERE L, &
NEE—KEYE LTHEZIT-o> T, EHIT,

1. 3L®iz

EPMA (1B AEESHTIE—&IZ ZAF EFAW
HNTWA. IOHFEIIEERE (RERM) &k
HAK D X OB EE XKD, F0MEIZ 2 (K
FETHE), A (RINMHE), F (BEREMHIE)
DHEXITVWEDRET*RDLIFETH AL, ZOF

ERABERAORENFETHY) X ROFET A
EEATRELNY—THENT Na LEoTFEICEL
TRTDICEERESELONRTBN, UL, £
HABOKRENSILERLHEROBEIITHFBICZE
DT & 5B DOERERE L RMAFTIE X BOR

PB EIIBEFESTONRELMA - BRHBELRBE
nCTwal, SEFLIE PB ENEEMBOLEKE EIC
DVWTTFNVSEEEHVTERSHE EPMA I
Xh, BED ZAF & (UUfk, Y- 8EEELER)
E@EED PB B (LME, PB ELIER) BXLUFY

-197-



Journal of Surface Analysis Vol. 6, No. 2, (1999)

BFESEN 7T FORFEEMNEL ) KD
HWIEZM - FHEFHESHMIE PB = (L, gL
IBHE PB HEEIER) IZDWTERMED S k& 7235
AR L HREMBELILEL, ThoogiEoE
BEDOTRESIIOWTHRE L.

2. B
2. 1 #H# ‘
Bt IB b7 LI LOBERB X U
HATHDH., FHEFFESENY 7752 FOBF
EROB7-DICHVEET AvCu £ 3 BB
LU AuCu DFYEDE 5 BETH ), 404
B 13 (Au-50.82wi%,Cu49.18wt%),(Au:-75.6 1wt %,Cu-
24.39w1%),(Au-90.29w1%,Cu : 9.71wt%) Tdr 5. T 1=,
FREDEESIZOVTOFEMIEF NN E5EH
KRB LBV, ZOMAKIEL AL450wt%,Cu-
50.0wt%,Zn-5.0wt% Tdh 5 . FRAXE O FYEFE
FURETH v 77 FD X BHELRD
ROIZHWREIEE ALSLTi,Fe,Cu,Zn Th 5.
E- VB HETALOOBEERXBIZIEIELE
AlLCu,Zn & 7z,

2. 2 WELRH

HHLLEEIIHARE FE IXA-8900R, /L 7=
REEIZERSHE, X MORY B LEIT 40° T
b5,

BIE7 VI 2o LDBECAOW AT M it
Al Ka#%, O Ke#, FH#EKIIE AL I TAP, O
IZIX LDE1 #Hw . Nv 275 Foligiiy —
JUBELD Al 1X£05519A, O TIE+3.0ADKE
TiTo7%. MEEZEIL 10kV~30kV(SkV FEIfE), €
—LEE30umg, TO-TERIZ0I4A THS.
Av-Cu EEDBFEIX Au La B LU Cu Ka O
RUBIZBUENy 2 750 PEBTO X BEE
DHEZT o7, FH#ERZIE AuCu WTFR S LiF
ERVBIELRNY 275 FILEBIX AuCu DY
— /B LD £000431ATHh, IESEIL 30KV,
E—L@Bid 10pmg, 70— 7ERIE 00544 TH
%.

TN EEDOPEL ALCuZn TiEWEFNR Y K

BEBE

EPMA I1Z 4+ 3 Z2FLESF. ..

a BERW. &S IZIE Al i TAP, CuZn (2
X LiIF #HW, Nv 275 FORIEIRE - fL
EXh Al TiZ£05519A, CuZn TIZE00431AD
NETITo7:. 37, RAXBOFHEFESIIHE
L35 X WEETRkDB-DIZHW R
ALSLTi,Fe,CuZn O#MYWE TH Y, @EX LI
RN 77 FPOMBTFOBEXBAEL 7.
MEEREIE 10kV~30kV D(5kV M), ¥— 48T
1204mX85um BBLY lumg, 7O—TEjiL
0.025~0.1x4 A TH 5.

3. HWIEFE

BED ZAF HEIZB17T HARERE & mAFE O
BEKIEAKXTERbsND., B

- C (1)

3

std

CIT, L WBE—2HEIP Ny 2 550 R E
EFIL7REAB O X MR, 1, 13— s BED
LNy 775 FREF|LIERRE O X BRE,

C IERL-BERBOBRETHS. —F, PB iE
KBV TIIFERE & R OMESTEE K 11X
RTEbahB.

'PU
K= /B C @

Psm/Bstd

SIT, PHE-ZBE, BUENv YTy N
ETha. 37, PHEFESORErEHEL, &
BERED7 7 v b LEEREOC— 78+ kmat
FrOREIRARITHHIE (SLMEHE) L7540
EKERKTRbENS,

P
K — unk R
(Psia “ Bungp )

C 0

SIT B ETIy FREHAREN NN rT

-198 -



Journal of Surface Analysis Vol. 6, No. 2, (1999)

NEEBHSERE OBRER D O RO RO OFYE
FEFTONY 7 75V VsETHA, SEAWE:
FINV T EEIIARPBEO S TH AL & LBHB
MBI RACROOND.

— Cunk R ZAF unk
K=¢. zar, "

ZIT, Cuu WERHABDIRE, C, 1 TIEHERH
DB, ZAF,, (IRMAL OMIEFRE, ZAF,, 131
ERXHOMERETH A, ZOBBAETEE X4)
EEME>SHEOLONIENBE (N1 ~3) OkE
AITOEEEOER S #5FM L /.

4. HREBIUEE

4. 1 REHFEEOEE

KON FEEOEEN - BEEIZILIER
BV, EORBBENEEBRETEZ LMD
WTHFEEORZLBILT VI Z Y LOBESR
WERZBVTHETLZ. O Ko, Al Ko #H5EE
DEIEZER* TN FNE 1 BLU2IIRT.

14 —@—0Ka
—M—Al-Ke
-—@—1AIKe /10K«

0g0 b ././\-\. ]

5 10 15 20 25 30 35
Acceleration Voliage (kV)

Fig.l X-ray intensity ratio of sintered ALO; and single
crystal(sapphire).
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Fig.2 P (Peak)/B (Back ) intensity ratio of sintered Al,O,
and single crystal (sapphire).
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Fig.3 Relation between measured intensity ratios and
theoretical values, on peak intensity method.
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Fig.4 Relation between measured intensity ratios
and theoretical values, on P/B method.
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Fig.5 The relation between X-ray intensity at the peak
position of Au L « and mean atomic number of
the specimen.
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Fig.6 The relation between X-ray intensity at the peak
position of Cu K a and mean atomic number of
the specimen.
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Table.] Analytical results of Devarda’s alloy.

Cu Al Zn
Acc. (kV) Ave.(wt.%) ¥ Ave.(wt.%) o * Ave.(wt. %) o*
10 48.8 3.78 49.2 1.65 1.2 0.73
15 53.8 2.25 50.1 3.09 0.4 0.41
20 49.4 3.76 504 3.82 0.5 0.67
25 50.6 3.34 49.0 3.79 0.2 0.21
30 473 5.56 517 6.94 03 0.45

* g d. . standard deviation(n=10)

5 MoNiiB#H7 VI FHE~DILH

¥ —yiapErE, PB B X UEELMEEE P/B I
XY, NiMoB#7 LI +#fitENERZ KA.
BlEft i EnEEE I 20kv, 70— 7EHTE 0.1
uA, E—LEF30umg, Al & O DRI
X ALO,, Ni & Mo l3fisgEEHA . 72, N
v ¥ Y5 v REEE OWIEIZIE MgO,AlLL0,,810,,ALSi
TiO,,Fe,0, B UF Ni0 w7z, 1 0/xv 7
Y5y NEE L FHEFESORGRERTY. Table.
2 I ERERE T A NiMo BIEFT7 IV I FHTE

Fig9 X-ray intensity mapping of Devalda’s a'I‘IAy. OATEE % /RS, Table. 3IZEEMERT.
Table.2 Relative X-ray intensities for Alumina supported Ni-Mo catalysts. (%)
Al 6] Mo Ni Total
Theory 46.9 44.0 2.01 0.83 93.8
Peak intensity ratio method 44.0 40.8 2.00 0.85 87.7
P/B method 40.8 385 13.00 2.76 95.1
Modified P/B Method 479 448 2.04 0.91 95.7
Table.3 Quantitative analytical results of Alumina supported Ni-Mo catalysts. (wt.%)
Al o Mo Ni Total
Chemical analysis value 48.7 473 2.98 0.98 100.0
Peak intensity ratio method 45.8 442 2.97 0.99 94.0
P/B method 46.1 54.7 18.00 3.14 121.9
Modified P/B Method 49.8 48.2 3.02 1.06 102.1
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Fig.10 Background x-ray intensity versus mean atomic
number.
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