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Abstract : Understandings of adsorption characteristic of interface are very important in several
advanced materials processes, related to NT and BT technology. Volumetric gas adsorption method,
suitable for absolute measurements, is regarded as the standardized measurement technique for specific
surface area. In order to verify the reliability of commercial equipments, certified reference materials
(called CRM) of specific surface area are developed and evaluated its uncertainty factors by standard
equipment which has traceability to SI units. Specific surface areas of developed materials are 10.72 +
0.46 ngl for silicon nitride powders and 149.50 + 3.44 m2g’1 for alumina. These disseminations of
CRMs would result in improved reliability chains in industrial processes, and lead eventually to
contribution to productivity improvement, quality management, safety evaluation, and possibly to new

material development.
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Fig. 1. Schematic diagram of volumetric gas adsorption

system.
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Fig. 2. Standard measuring system for specific surface
area (volumetric gas adsorption system).
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Table 1. Composition of silicon nitride powders

fem N 0 C Cl Fe Ca Al Bl(@+B) crystallinity

(&

(Wt%) (wt%) (wt%) (ppm)  (ppm)  (ppm)  (ppm) (wt%) (Wt%)

Value >38.0 1.25 <0.2 <100 <100 <50 <50 <5 >99.5
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Fig. 3. Nitrogen adsorption isotherm on NIST reference
materials at 77 K. The inset shows a detail for

SRM 1899.
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Table 2. Composition of alumina powders
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Table 3. Measured specific surface area values for
silicon nitride powder

Specific sarface (ng'l)

sample
Ist 2nd 3rd Average
1 10.94 10.92 10.83 10.90
2 10.96 10.59 10.60 10.72
3 10.70 10.54 10.57 10.60
4 10.70 - 10.69 10.70
5 10.99 10.85 10.87 10.90
6 10.73 10.70 10.69 10.71
7 10.71 10.73 10.71 10.72
8 10.69 10.68 10.58 10.65
9 10.67 10.63 10.68 10.66
10 10.68 10.68 10.61 10.66
Average 10.72
SD 0.12

SD : standard deviation

Table 4. Measured specific surface area values for
alumina powder

Specific sarface (ngfl)

sample
Ist 2nd 3rd Average
1 149.71 149.38 148.99 149.36
2 149.05 149.47 149.80 149.44
3 150.25 149.95 149.50 149.90
4 150.32 150.21 150.76 150.43
5 148.48 148.06 147.88 148.14
6 150.22 150.62 150.90 150.58
7 149.21 148.72 148.71 148.88
8 148.05 147.64 148.37 148.02
9 149.66 149.87 150.26 149.93
10 150.24 150.14 150.70 150.36
Average 149.50
SD 0.92

SD : standard deviation
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Table 5. The factors of uncertainties and its contributions in measuring the adsorption amounts of silicon nitride powder

Contribution in

Factor . Distribution Relative uncertainty (%)  Degrees of freedom
uncertainty(%)
1. Volume ¢ (V) 0.66 RD 20 12.5
2. Temperature 4 ( T) 033 RD 20 12.5
3. Pressure 3 (P) 0.76 RD 20 12.5
4. Gradient of temp. 3 (A T) 0.64 RD 20 12.5
Combined standard
1.24 420

uncertainty g (N ,)

* RD. : rectangular distribution

Table 6. The factors of uncertainties and its contributions in measuring the adsorption amounts of alumina powder

Contribution in

Factor . Distribution Relative uncertainty (%) Degrees of freedom
uncertainty(%)
1. Volume (V) 039 RD 20 12.5
2. Temperature ¢ ( T) 0.10 RD 20 125
3. Pressure ¢ (P) 0.35 RD 20 12.5
4. Gradient of temp. 3 (A T) 0.25 RD 20 12.5
Combined standard
0.59 359

uncertainty g (N ,)

* RD. : rectangular distribution
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Table 7. The factors of uncertainties and its contributions in calculating the specific surface area of silicon nitride powders

Contribution in

Factor . 2 1 Distribution Relative uncertainty (%)  Degrees of freedom
uncertainty (m’g")
1. Adsorbed amounts 0.15 RD 20 420
2. Linear fitting 0.04 RD 20 12.5
3. Interval selection 0.12 RD 50 2
4. Mass 0.01 RD 5 200
Combined standard
0.20 13.8

uncertainty

* RD. : rectangular distribution

Table 8. The factors of uncertainties and its contributions in calculating the specific surface area of alumina powders

Contribution in

Factor uncertainty (ng,l) Distribution Relative uncertainty (%)  Degrees of freedom

1. Adsorbed amounts 0.86 RD 20 359

2. Linear fitting 0.83 RD 20 12.5

3. Interval selection 0.82 RD 50 2

4. Mass 0.01 RD 5 200

Combined standard

N 145 1538
* RD. : rectangular distribution
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