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New Post-Combustion Ultraviolet Fluorescence Spectroscopy
for Precise Determination of Trace Sulfur in Steel
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Abstract:

JFE Steel has developed an analytical method which enables highly precise and rapid quantitative analysis of ultra
low sulfur contained in steel samples. The developed method is “post-combustion ultraviolet fluorescence method,”
which combined high frequency induction furnace with continuous ultraviolet (UV) fluorescence analyzer of SOa.
Despite easy operation like conventional infrared (IR) method, the newly developed method showed high sensitivity
and good precision. The limit of determination of sulfur in steel was 0.5 ug/g. In addition, this equipment has

sufficient stability as a process control analysis apparatus in steel works under continuous operation.
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Table 1 Certified values of certified reference materials used
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Fig.1 Schematic diagram of experimental system
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Fig. 2 Schematic diagram of analyzer for process control analysis
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Table 2 Analytical conditions for factory testing

Light source (Xe Flash lamp) Uninterrupted operation
Moisture trap Not applicable
Sample JSS" 654-14
Sample weight 05g
Calibration interval One month

*Japanese Steel Standard
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Fig. 3 Fluorescence spectra of combustion gas flow of steel
samples 1
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Fig. 4 Fluorescence intensity of SO2 generated from steel
certified reference materials "
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Table 3 Analytical results of S in high carbon steel
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Sample Cle) Certified Analyzed
JSS606-8 0.76 8 6.7
JSS608-8 0.80 28 272
JSS611-8 0.86 13 12,5

JSS: Japanese Iron and Steel Certified Reference Material
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Table 4 Repeatability of analytical results of S in certified

reference materials by ultraviolet (UV) fluorescence and
conventional infrared (IR) absorption method 1

Sample | Cert-value | Repeatability (1= 10) (gl
(ug/g) UV Fluorescence | IR Absorption
Blank — 0.05 0.24
JSS001-6 1.5 0.04 0.26
SRM131g 4.255 0.04 0.41
JSS653-14 9.4 0.16 0.55
JSS652-14 13.5 0.07 0.52
JSS244-9 20 0.07 0.52

JSS: Japanese Iron and Steel Certified Reference Material
SRM: Standard Reference Material
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Fig. 5 Relationship between excitation light intensity and
repeatability error of sulfur 1
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Fig. 6 Decrease of incident light intensity with time '

36 9

7

» 5, EYCREOBEHEAEE L 20% v RE LTz, Bl6 1
LR DRRRF A L 2 7R U Tce RS CIRAT |3 E R s
512 » AICKI 45% F TR T L7272, DGR %2 Frimio s
FT2EHT5% 2 ClHIE LTz, 100% 28118 Lgwold, Sk
DNDOEERDPIEL T 270 TH D, 53k ity
%, NEDCTREEOCIRAH% 15 » A GEE 27 » H) T
LHIDOKI 20% 12 F TIRT L7z, EDYEaifes o35 L HEfE 12

JFE +# No. 37 (2016 4 2 H)
Copyright © 2016 JFE Steel Corporation. All Rights Reserved. A iz

FELC7c0, HHY Vo X2 HII T 2 v DGR
JEI3H 60% & TlHIE L7, SRIOMEREE FE LD b
HWINL 7o Re Lo AR FERHCR LIz dTh h,
HIZ7 4 v R — b T USRI 100%3E < & TlH]
T2 ePETE 5, Ybdn, REBEIIGRCEE
RIS LRSS TA Y FF Yy ARTT2 5 2T, 4
FRATIC BT 2 TREEEHHE Y L COLEE Y Bt
HRFTsaborEZLNS,

4. HbHYIC

ekt e 1 FAHF O RER R B 2 B IEIC & > T, B
KIEDOK 1/10 OE R R 0.5 ug/g T oOMES €8 %
ATRE Y § 2 B —SBHOBIE 2 BAR L7z, BB O R
» 5, 24 i 365 H O i) 2 kAo TIRE T
HEY LT, REEI TR LERYE TS RN
720 AEBIZJFE ZF— VDT 4 284 TOELERFIFIC
Ka<HEHGT2 b0 HfEsn w3,

BER
1) 2K 32 5. 2010, vol. 15, p. 562-567.
2) JIS G 1215-1: 2010. #kM U8—m s E S5 1E—55 180 Sk Bhmie S
U v AH L.
3) JIS G 1215-2: 2010. Bk U FieE AL 28 2u< o5 7
TR N ) v A E R
4) JIS G 1215-3: 2010. #k R U8—i 28 E 55155 3 86 fft/kZE<Uk
R F L TV,
5) JIS G 1215-4: 2010. kK 'SRl e fa /7 14— 4 80 & M GRS N
BMRBE— RN,
6) JIS G 1253: 2013. #kM UHil— 22— 2 BRI 51k
7) JIS G 1256: 2010. kMK UEHI—HOE X SOH 515
8) FAT, KHiIZE. #kre . vol. 80, 1994, p. 685-692.
9) THIIMZE, SR, AEEE, SRS, SHE. vol. 40, 1991, p.
T1-4.
10) Chiba, K.; Inamoto, I; Tsunoda, K.; Analyst. 1994, vol. 119, p. 709-712.
11) Naka, H.; Conrad, Grégoire D. Journal of Analytical Atomic
Spectrometry. 1996, vol. 11, p. 359-363.
12) FEE, AHSAR, gEESE, (WHEIER. 8. 2003, vol. 89, p.
982-987.
13) WS MRy 7 at 2. 2005, vol. 18, p. 663.
14) Frederick, Schwarz P;; Okabe, H.; Julian, Whittaker K. Analytical
Chemistry. 1974, vol. 46, p. 1024-1028.
15) Okabe, H.; Paul, Splitstone L.; Joseph, Ball J. Journal of the Air Pollution
Control Association. 1973, vol. 23, p. 514-516.
16) Okabe, H. Analytical Chemistry. 1976, vol. 48, p. 1487-1489.
17) WRAETSR, MEALUR, (ERE, SEBEL, SAME. Bke . 2015, vol
101, p. 237-243.

dx

AR S






