Prin

ted in the Republic of Korea

ANALYTICAL SCIENCE
& TECHNOLOGY

Vol. 24, No. 6, 503-509, 2011

http://dx.doi.org/10.5806/AST.2011.24.6.503

(2011. 8. 31. &4~ 2011.

Results of round robin test for specific surface area

Byung 11 Choi*, Jong Chul Kim and Sang Bong Woo
Korea Research Institute of Standard and Science
PO. Box 102, Yusong, Taejon 305-600 Korea
(Received August 31, 2011; Revised October 25, 2011; Accepted October 25, 2011)

2 o MERAL 754 thedAle] S4B glo] § F28 AX/ Hx Uk AT EH
2 2o 2y 9 s Pl et Astel Be Folt gloisit. Fule] e MENE 345
29) AFY AF 9lste, 200 AR 712 YO £IBIHRRTE ST 23197} 24

A B2 71delM e vEaA S SR 58 Al 2A les 89l silen, ole
F71E84) oS FANA FUT TF BET A o] #4xe] e o5 8ol 2492
¢l shAth. S BET wA777te] Adelgele] meh CRM 19] 735 16% 7H4 Aol & & lag Selst
St ol A% BET 71k Adl& 919 BET w7l C gkt fitting 275 R ghell dieh 71&
o] Baghs INA FoUnk. o2t w3|Hrte] Ao Aod vEdA ATEd B BT WA
H2 AdA] A=A Sl vEwA SHAAE T goRM, diA e eEe-gel o SEw
2], AAHg Y, QP A B AAIE AL 5ol 719l Aotk

Abstract: Specific surface area is becoming a very important factor when newly developed advanced nano-

oo

materials are evaluated. But there have been many differences in results when measuring specific surface areas,
depending on the measuring equipments and analysis method. To verify the reliability of the specific surface
area measurement device supplied within the country, Round Robin Test (RRT) has been done at 21 affiliated
research institutes. As a result, it was found that several institute had problems in measuring of gas adsorption
amount in measuring equipment, and this proved the need for certified reference material (CRM). Furthermore,
it was also found that the results from BET analysis is easily swayed by the analyst’s subjectivism, and the
calculated results may differ up to 16% in case of CRM I depending on the selection range of BET analysis.
So this showed that a standard guideline for BET constant C value and fitting correlation coefficient R is needed,
to properly select range in BET analysis. The experience in RRT, distribution of CRM, and standardized
procedure would result in improved reliability in industrial processes, and thus, would contribute to the quality
management, the productivity improvement, the safety evaluation, and the new material development.
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Table 1. KRISS Certificated Reference Materials for Specific
Surface Area

. SSA Particle Size
CRM Material (m¥g) (nm)
CRM 1 7rO, 6.66+0.23 165.5
CRM II SizNy 10.54+0.46 153.0
CRM 1III 7rO, 42.3240.61 24.1
CRM IV ALO; 145.2143.44 10.4
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Fig. 1. Results of specific surface area for CRM I from
Round Robin Test.
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Fig. 2. Selected BET analysis intervals of CRM I from RRT.

0.23) m¥g °lA=ul whal, 7t 717ke] S A=
(532~7.15) m¥g AFE HJth olE 8§ 7]FTko]
KRISS«I @49} 3= YA dAsAeH, 13 7]
Holwt A35 Bt} 3 BET
%*41‘%0 ﬁﬁ% Fig. 204 H.50] 7]#wlc) gol

55 ¢ 7 Atk g 713 BET #4470
P/Po 1 $1(0.05~0.20)°14 (0.05~0.30)7}A] & & 3l&
u, 528 71 2 o, £-2(0.05~035)F 9=
3t%iTh. ol BET #4]7:7to] wha} vl gwiz o] 74t

gol gebd 4 glon® oo 9P sels) ¥ B

37 9_ T:_ ]

A 7F P/Po7}t 0.15 ©] &} 470
EA7E e 71#He R, o] Al
31?& ‘%DV] 7]4&—;—4 A P2k dE HEHA 5
ARES gFH oz gulE BA) e, ole o
w4 Q) 73?‘5}6011:4, CRM T % &e1d &= gt

=

(Fig. 7).
BET 7+ A9 BET #4 A A8nEe] 4
R @t F2e A

Ao 9= BET A< C
e 2P sty Aestoior " Fig 3 7F 7]#9]

L]
B T e e e Tl Tt et e L et }
&
£ 8
«©
g " o =
L 65 bemmmee Morozmnrsczrssamssswaas e -
o []
o
o L]
5 . .
A 60
9
&
2
& 55 u
n []
[ ]
5.0
0.99965 0.9997 0.99975 0.9998 0.99985 0.9999 0.99995 1
R* Value

Fig. 3. Fitting correlation coefficient R* value for CRM T,
reported from each participants.
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Fig. 4. Correlation between specific surface area and C value
in CRM 1, obtained from the fit to linear form of
the BET equation.
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