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Assessment of Sulfur Uncertainty the Soil by High Fre-
quency Infrared Absorption Spectrometer
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Abstract: An assessment was carried out to determine the sulfur in soil by high frequency infra-
red absorption spectrometer, and the sources of uncertainty in this analytic method was ana-
lyzed such as standard materials, weighing, duplicate test, instrument showed value, fluxing a-
gent and porcelain crucible etc. The mathematical model was established and the standard un-
certainty components were calculated. The results showed that combined standard uncertainty
was 0. 00073 % and extend standard uncertainty was 0. 0015 %. The sources of uncertainty came
mainly from duplicate test and selected standard materials, whereas the uncertainty from instru-
ment showed value could be ignored. It was necessary to control weighing, fluxing agent and
porcelain crucible during the measurement.
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Fig. 1 Causality to the sources of uncertainty
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Table 1 Component of standard uncertainty
Component of uncertainty Standard uncer-
tainty Relative
standard un-
certainty
Uncertainty introduced by the 0.00071 0.014
standard substance( %)
Uncertainty introduced by the 0. 00005 0.00033
weighing(g)
Uncertainty introduced by the 0. 00060 0.019
repeated measurements( %)
Uncertainty introduced by the 0. 0000029 0. 000093
instrument displays( %)
Blank uncertainty introduced by 0. 000030 0. 00096

the fluxing agent and Porcelain

crucible( %)

( 252 Continue on page 252)

Guangxi Sciences, Vol 19 No. 3, August 2012



60(5):1519-1524.

. b
, [7] ) s s
, [yl 22009, 4:48-49.
(8] , .
(7. »2001(1) :44-50,
(1] [9] [D].
(7. ,1991(1) :54-60. 12008,
2] L [10] (M1,
0. ,2002,23(8) ; 66-69. »1999:10-11.
) [11] Ohta K, Beall D S, Mejia J P, et al. Genetic improve-
7] 2010.26(1) s49-47 ment of Escherichia coli for ethanol production: Chro-
(47 Rasmus D Sven P, Lisbeth O. Characterization of very mosomal integration of Zymomonas mobilis genes enco-
high gravity ethanol fermentation of corn mash. Effect ding pyruvate decarboxylase and alcohol dehydrogen-
of glucoamylase dosage, pre—saccharification and yeast ase ILLI]. Appl Environ Microbiol1991,57:893-900.
strain[J . Appl Microbiol Biotechnol.2005.68(5) 622~  L12) Hacker R L.Burman J P. The design of optimum muti-
629 factorial experiments [ J ]. Biometrika, 1946, 33: 305~
(5] Thomas K C.Ingledew WM. Production of 21% (V/V) 825.
ethanol by fermentation of very gravity (VHG) wheat [13] ’ ’ :
mashes[JJ. J Ind Microbiol Biot.1992.,1061-68. L. ,1997,14 (1) :23-25,
[6] Thomas K C.Hynes SH.Ingledew WM. Effect of partic-
ulate materials and osmoptectants on very high gravity ( : )
ethanlic fermentation[]]. Appl Environ Microbiol,1994,
248  Continue from page 248)
2.4 ,
k - 2 ) :
U=k Xu =2X0.00073%=0.0015%.
w, =(0.0311£0. 0015) %, k = 2. [1] - JJF1059-1999.
[s]. : .
3 2000,
' ( : )

252

Guangxi Sciencess Vol 19 No. 3 August 2012



