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Application of the d; Matrix Effect Correction to X-ray Fluorescence
Analysis of Electrolytic Plating Solutions

Koichi Ni1sn1zaKA and Takashi OHTSUBO

Synopsis :

The d; technique, the matrix-effect correction technique, which -has been published as the JIS method for
iron and steel analysis by XRF (JIS G-1256), was applied to analysis of electrolytic Zn-Fe alloy-plating
solutions.

The feature of this technique is that an estimated binary calibration curve is prepared for Fe-i-compo-
nent binary alloy system. The assumed calibration curve to analize i-component can be universally applied
free from any matrix effect of sample. H,0-Metal binary solution system, however, cannot be prepared
due to insolubility of metal in water. »

Then, the analytical measurements have been made on a variety of H,O-Metal-SO, ternary system solu-
tions to obtain an assumed calibration curve for H,O-Metal binary solution.

d; values for each component coexisting in the electrolytic plating solution could be calculated by multiple
regression analysis.

In an attempt to analize Zn concentration in H;O-Zn-Fe-K-S04-NH, multi-component solutions, the pre-
sent method showed good agreement with the chemical method within 0.45g/1 () over the range of 4~30
g/l Zn.

Key words : chemical analysis ; X-ray fluorescence ; plating solution, zinc alloy plating ; matrix effect cor-
rection.
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1. # =
EBRBEZROOEOIEEMO—BELT, Z0OHDOE

BOVTNVY A LERPEELERHETHAS. £
D, GETAEBBS R EEREIIONTELREEL
THEXBITEDILE BB ENTwa, R XN
FiE, BOTEHCABHEANMLL CGEETELIIEET
BEOREN RSN, TOUEREE, HHMEL RIFICA
DTETWA.

HoO ERTOEBESE, K 10~% 100 g/1 & e
B B EFREER EDODHICH G ST WS
BHREIVBRETHL -0, BEXBEAMCBVLTEESR
THIFERTDOEE XTI, TOWMESLETHS.

AMETTIE, JIS G 1256-1982 1 8k50 0 256 X #5507
FBELTHIZE SN TS J fE# % HMEEE R Zn-Fe

EBEMIEOTEHAIL, H T Hear? % J Suerman® 0
EERE LT, —fRiICHShTuARr OB TE, &
727 OIHRE LT JIS G-1256 A ST AHIE
EFEATERICL.

$M o JIS Hid, BRI L 28X HoBTCK
IR+ AHIEIE(d,) #HELLFREEDTED,
A RZBEE ZOBHTREDHIESRNE 2D TWAED, W
FREAWICIFE—DOHEEEETH LS. #E Fe-C;-
SC; % (C iy, C;:3LqFusr) ToaHEsr
T 2 HERSTORIERE (d) 2H59LHKRDT
BE, ThEHVWTHEEET 5 HEToTokERE
B OEERSOEE YT WERER) & Fe-C, 0
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I, di; = pai/ tramo — 1

4, HeO-i iR %2E25 L, CG=0Thohb,

Ci=maRE+ LR+ 7 oorereecennnanns eerecieiieaiiaa, (6)
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3. In OEEKEBROENE

Hp0-i Ze A0 EEMER IEBRERT A LI T
Ehwv., B2, HyO-Zn R TiE, Zn DKNDOBME
HNEL, EEORBEOKBWEESL DI, BiEW
L7V H)ERICTALENRSD., TDDH, “TRT
B ZNRTHEETE L2820, o0 B AESE
pH2~4 OBMBARTH D, 4REKRE L 2 3 EREs
THA. HO-Zn REEREREIER T B 2012,
Table 1 ®» Hy0-Zn-SO, D =TT RBWEERL, (7)
ANEBWCTEORBIFT LTV, dso, @, B BLVY %
KD T AT,

Cin = (@Rzn® + BRzn + 7) X (14 ds0,Cso, )+ (7)

S0, :47~113g/1, Zn:4~29g/l OBEWIC BT HE
BRI HT ORER, B

a=0.0139, 8 = 0.3889, ¥ =0, dso, = 0.0023
RO HNTz. Cs0,=0g/l DEMERE L LTI,

X = 0.01391{;“2 4 0.3889 R rrrveerererrncases (8)
/LN, Xy, 1 Zn OB X BRE O — RZEHUE &
LTOREREMBETH 5. Zn OXEERER (SO,=0g/1)
% Fig. 1 (TR L 7=,

Zn & SO, DBREOHE® T, SO, BEET HE
BODDOXHICBWTRBELITHY LENDH 5.

Table 1. H,0-Zn-SO, solutions to make up the
base calibration curve for Zn component.

Concentration (g/1) Measured intensity
Solution No. of ZnK,

Zn S04 (cps)
1 4.3 48 7 000
2 4.3 113 5 850
3 12.5 47 17 700
4 12.7 111 15 550
5 20.9 68 25 100
6 20.7 88 24 100
7 29.3 68 31200
8 29.0 88 29 950
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Fig. 1. Calibration curves of Zn plotted by using
H,0-Zn-S0, solutions.

Table 2. Concentration ranges of multi-component

solutions. .
Units : g/l

Fe Zn S04 K NH4
16~24 4~27 35~105 0~11 0~18

4. In OWIEEEXOER

EB D Zn-Fe 548 ® 2 5 iz (HyO-Zn-Fe-
S0,-K-NH,-) OZ 45 THY), Zn OWEEER, %
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HIENWTEA.

Czn
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Fig. 2. Measured intensities of ZnK« for H,O-
Zn-S0, and Hy0-Zn-S0,4-Fe-K-NH, solutions.- -
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Fig. 3. Corrected calibration curve of Zn by the
d; method.
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