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Determination of Al in Sample of Zn Hot Dip Galvanizing Bath by X-ray

Fluorescence Spectrometry

Synopsis :

Yoshiro MATSUMOTO

In the production of Zn hot dip galvanized steel sheets, the concentration of Al in the galvanizing bath

must be maintained within a limited range to ensure optimum performance.

For this purpose, an accurate

determination of Al by X-ray fluorescence spectrometry was studied.

The results were as follows :

(1)The AlKa line intensity increased with the lapse of time after sample preparation because of the en-

richment of Al in the near surface of the samples.

(2)An accurate analysis was performed by peparing a sample with an SiC abrasive paper of coarse grit
size 40 and starting the X-ray intensity measurement at a short time elapsed of 3 min after sample prepara-

tion.

Key words : Al concentration ; Zn hot dip galvanizing ; X-ray fluorescence analysis ; sample preparation.
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FEERICRETMOEYS X HOWEKE (BRI,
IKF-4 B1) # B/, 5L AlKe B X U ZnKe
e AlKe O 1 Cr 555 40kV-60mA, 4

Y645 5 PET(002)® (Pentaerythritul, C(CH,OH),),
ZnKa fRO5EE X Cr %Ik 25 kV-2mA, X4 & LiF
(200) (Lithium Fluoride), ® # N #FhDFEETHIEL
7-.

¥ 7o, BRI D Al DRACIRIR % 7 0 — BER LS
5 #® B & U8 EPMA (Electron Probe Microanalysis)® =
L DA Fu—WERKS AT ILERE 66 mm,
WEEE 1000 V(EEBEET— F), Ar FEJ 530 Pa, %
Mra AlI396.15nm, Znl334.50 nm D & Ti1- 7.
EPMA 2 X 24T i EE 15kV, SHEEifR 40 nA
D& Xy, ADP(110) (Ammonium Dihydrogen
Phosphate, NH,H,PO,) 53455 % vy AlKe #5EE %,
RAP (Rubidium Acid Phtalate, ROHCgH,0,)® 435k &
% v OKe MRS % Zh ZhillE L 7-.

HERBEIERZE CHERL, BRAME ICP(Indu-
ctively Coupled Plasma Spectrometry) {2 X 1) Al @i
BERO. SHABOKRAOMEIZLS) v F-H A
X (LLTRE) 40, 320 B X 1600 F D SiC FEMRK (LLF
WHER) ™9 % Hwv 7.
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(1)#08 X MR D RFHIAAL

HEFEER, AlKe #£3 X OF ZnKea # 058 Ay 30RHE
BEHOBBREE LI EDX BT 2o 2~
7o BB, #00 X SO E o B c ol
BEEAL, DWABZEANE 1.3 Pa DBEZREEICL,
A% 30rpm THESH, L— M A — % —OEEX%
20s & LCHEN X HEREOWE & EHRHIZIT- 2. 4
WMEBENORBEE B X OPERIBRIEN LT & 72 0 BT
BRT20 X BSENEREE T% 3min & L2 O
M%x X BOHERIGA, 7, #hFhoMEBEH s
W E ) E BRGE O TRAE & BT & L BUAR L L CiH
LR % Fig 1 WORT. %8, FHERIZLY, K
SIREE (RHEE* KEAFEICL, AlKa #5815 I EE O &
BIRETIZ 1.3Pa 0BEZERKEBIZLAHE) tRABE%2E
B, 1.3Pa OBEZEREEIC LS & T AlKe #EE D
TEHIIKEBEN 2V & R L. 60 min ££8
%9 AlKa $EHEE I 40, 320, 3B L O 600 FEDORFEHIC
2V, i 3min ROWEWE & BT L L 2hEh
1.1, 1.2 BX P13 5BEL 20, HOTEKD S
" AlKa EEOEE A VIR L 572, 20 AlKa
MROREE DS HERIAR B & & b I 2 BB Fig. 2 0 X
HIWC120h B L - EBTHBRaINL. 2B, TOFE
BT, RKARFPTHELHEL, AlKe H5BEONE %
1.3Pa DEZREIZ L 100s 175 72.
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Fig. 1. Variation in the AlKa line intensity as a

function of the time elapsed after sample prepara-
tion with SiC abrasive papers of 40, 320 and 600
grit size. The Al content in the Zn sample used
for the experiment was 0.13%.

3.0 SiC abrasive paper
LA #320
" #600
- -
> ~
. /O
N ’,,". e # 40
.|.>)‘ d ’—"
@ 2.0f ;ﬁk JPPde
@ )’.’
2 o
5 i/
<
- 4
3
hv4
= 1.0}
0 20 40 60 80 100 120

Time (h)

Fig. 2. Variation in the AlKe line intensity as a
function of the time elapsed after sample

preparation. The observation period was 120h
(See Fig. 1).
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W EHbhhb,

(2)FBEHED Al DAL

BFEE (2 DBFIIEA & & b 12 AlKa SOREEDES < 4 5 B
We L THBER Al ORIEFEZEZSN LD T u—
WERET RS iES L EPMA 12X 1) Al OifLo
BEico g~z BBRE (320 HHFEMK) %, 16
hiE# (Al ORIEHR 2RI T 5 0 REEHK
BL7Z) &, Z7u—KEBKTEHSIEC LD ES I
DAl EZnDTU 74— NVHIEERIT-72. FORRE%
Fig. 5 (27" 3. ABREBOBPE & & % BRI T
i Al DFEEEEE TR, Zn ORLBEHEIIRFTVZ & »
SREERIC Al BILL TR Z Epshhsb. F7o,
EPMA 2 X W fEE% 150 h #:8 (Al OB(LR R % M~
R T B0 7 —BEERT AN OSHE LD MiH
Vo600 HFIFEME LV, XSICEBBKREL:) Bo
AR KE T AlKe # & OKa # OFREE % 3URHIFEE i
B TICOMEMB LGB L. 20E%Y
Fig. 6 Z7R3. AFEEE 150 h #28 L 72308 T it AlKe #
B XU OKa MOFREITR 2 & 206, GURERENICERIL
sk B Al Db Lz £ 5R B,
(3)WHEM & O E

AlKa #GRE DB EB) & AS B L O X Bo
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SiC abrasive papers : @ ; #40, & ; #600
Fig. 3. Variation in the ZnKa line in-
tensity as a function of the time elpsed
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Fig. 4. Variation in the AlKa line in-
tensity as a function of the time elapsed

after sample preparation for JSS standard
sample FXS 353 (Fe-0.18%Al) . The
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Sample preparation : SiC abrasive paper of 320 grit size
Diameter of electrode : ¢ 6 mm

Ar gas pressure : 530Pa

Discharge voltage : 1000 V const

Analytical lines : All 396.15nm, and ZnI 334.50 nm

Fig. 5. Glow discharge spectrometric depth pro-
file of a Zn sample containing 0.13%Al measured at
16 h after sample preparation.

WHEN NG T 5 AEFEAOEE L FTOBETHR
B2 | 4R % 40, 320 B X OF 600 FOFFELIC D
WT Fig. 7 \C7R"7. 320, 600 HFTIIEA L FITOEE
& T AlKe #EEE ORI EBIICIZ L A LK EM v, L
AL, 40 BT FATOREAIC B E L & HITE

sample was surfaced with an SiC abrasive
paper of 40 grit size.

BYH01 LT, EAOBHEICIERN 2 L8 %
V. 22T AKe HIZOWTERKE L ORB TR S
NAHFRED 9% ELNBES (HWE X)) % A4
X # CrKe #, A%4f5 60°, BUHA 35°, Zn @ CrKe
B LU AlKe BT 5 EBW IR % £ h2h 180
em?/g' B XU 4200 cm?/g'® & LCEIE T2 & 0.86
um L 2%, TNEROMERKTCONEDE S 12 40 F
WEREDOGE TR &S b AlKa #3 B R E ORFE
BHOLDWERERZ TIPS THEI ENbLL. D
&, WHEF I TATIC X MOBS R E/TS & Al O
ILDBEH AlKe BEED LR & LTHASL., Zhicst

LC, BAAMO X HBS-RE TR TROTDH
WAL Al ORILIE X BT — NV FRIED o7z,
AlKe BED LR L LTSN, Z20KEREL
THEMA % AlKa BBED LRIV v eE 2 o5,

(45 O IERE &

AlKe #5RFEE L Al BEOMME % Fig. 8 1IR3, WiEE»
1T - C 60 min A\ Tt 3 min FBERPE % BEL 7235
FIHEL, Z2hZhoREOMEREMLTEVRE
ML EEEMIC 5> TV b, 60min FBD 0.15% Al
AB T Smin TORERICIVERT S L 40, 320,
600 FHFEMKIC BT, £h 21 0.010, 0.020, 0.046%
BERSNAZ LIZhAD, DD, FHELRT»SM
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Sample preparation : SiC abrasive paper of 600 grit size Electron acceleration voltage : 15kV
Specimen current : 40nA  Analyzing crystals : ADP for AlKq line and RAP for OKq line

Fig. 6. Electron probe microanalysis of the polished surface of a Zn sample
containing 0.13%Al. The analysis began at (a) 3min and (b) 16 h after sample

prepara tion.
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(b) Change in AlKa Tine intensity
Perpendicular : The polishing striations

AlKa line intensity (a.u.)
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perpendicular to X-ray beam
Parallel : The polishing striations parallel

’ #600 #600
i %350 to X-ray beam
1.2 (%: #320 %# 40 Fig. 7. Effect of abrasive paper
1.0 A e iy grit size and the direction of

X-ray beam to sample surface

3 30 60 3
Time (min)

ERE T CORBZEES T X BMENE LT &
AT DONEHE - EFES AL DT L Db b,

ZIT, PHOEMES oi(=VZd/(n—1), d=#%
X BOME- L SHE, n=REE%) % Table 1 DX
512 40, 320, 600 FOMFEMK B X U 3min, 60min D
FBEERIC oW TKRD 2, BFER 3min TOSTHTIE
40, 320, 600 FEORFEMKIZ>WT, EHESEZThER
0.002%, 0.003%, 0.004% & BFEEHRLE O A5H
DIEFESZRIFTH 7. T 7, BIEMR 60 min £
BT X BIIE % 4T - 7285412 60 min F58OBRER T

60 striations on AlKe line intensity-
time curves.

Table 1. Analytical accuracy (o,, wt% ),

Time SiC abrasive paper
(min) #40 #320 #600
3 0.002 0.003 0.004
60 0.004 0.004 0.007

Note; Time means the X-ray measurement starting time after sample
preparation.

TET 5L 40, 320, 600 FHEMKIZOWT, FhFh
0.004%, 0.004%, 0.007% & 7% > 7-. WiEEf% 3 min ®
FRESXDRRE LD, FRLEFNLORII W TRIAR
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X-ray measurement starting time after sample preparation : @ ; 3 min, O ; 60 min

Fig. 8. Analytical curves as a function of the time elapsed after surface preparation and SiC

abrasive paper grit size.
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BALIC X B Al OBALAEL, N &8 X B
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ABEEDO Al DBILIZ L 5 AlKa BB EHRE O EFE
Eh Gz, 320, 600 FOMMWIFEL D 40 FoM
WK D F A5 AlKe #RE B QR 2 K8 % /h S
CCERVWHMOEHEFBONLER L 2 o 7.

4. # B

Zn D Al DEN X WO BV TRAFER OB
FBEEHICHBERD Al DB EA AlKe 6%
HERTAH, EROBEEAFEMSICIYVELRD,
WFEE#L T % 60 min T3 40, 320, 600 & SiC BB
DEEI, FREFRFER 3min © 1.1, 1.2 BXY
1.3 CThHolz. CODFIOKEE - IEFES * MR
HILERABOBERT »5 X Mgl e T cobs
% 3min BEO—ERHMICTLILENH L. B3
min THE 1T - 723 B DT OIERE & (0,) % 40, 320,
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0.003, 0.004% T» 1 AlKa #iRE D LA FE KD

BV 40 FFEK TR O BVWRERSB O N,
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