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Certified Reference Material

Rcference Materiat Certificate for Trace Impurities in Alumina

BARC- BI30l
Certi{ied Reference Material (CRM) of alumina for trace impurities (NazO, CaO. TiOz, V:Os, Fc:O: tutd

Ga2Or) is intended for use as a calibration standard in evaluating analyical methods and the performance of
instruments for the det€rmination of analy.tes. This CRM can also be used for data quality control (DQC)

material in the routine analysis of alumina. One bottle of this CRM contails - 85 g of the alumina powder

material in a polypropylene bottle.
Alumina powder has been certified for trace impurities by the consensus ofa netu/ork oflaboratories by means

of an inter laboralory comparison exercise (ILCE) as given in tzble below. Analyical techniques used for the

determination of trace impurities in alumina by the participant laboratories include inductively coupled plasma

atomic emission spectrometry (ICP-AES), inductively coupled plasma mass spectrometry (ICP-MS) and X-ray

fluorescence (XRF). This alumina certified reference material (CRM) was produced in accordance with the

ISO 17025:2017, ISO 17034:2016 and ISO Guide 15: 2017. The results are referred to the dry material (1g)

cofiected for moisxrre atl05'C for 2 h.
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Na:O \1.271 0.01l

( aO (,.011 l).{l(15

'l i(): 0.00'17 0.0005

\:(). 0.001J 0.0001

Ft:O.r 0.0099 0 0001t

(ia'(). 0.{,t157 0.0006

The given uncertainty ofthe certified value is at a confidence level 95% (Coverage factor k :2)
tlSO 13528 (2015): Statistical rEethods for use in proficiency testing by inter-laboratory comparison
2Iso Guide 35: 2017

Certificd valuesr
Mass Fraction (70 m/nr)

Erpanded uncertaintyr
(% m/m)
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The following flve propsrty values (mean and standard deviation) are indicative and are derived from the

homogeneity test of th€ material from the ten bottles.

Property values Unit Mass fraction +2.SI) Anat,,rical method
Meo Vo nlm 0.001I + 0.0003 ICP-AES

MnO ok trr.lm 0.0003 + 0.0001 ICP.MS
ZnO o/o nlm 0_0008 + 0.0003 ICP-MS
Loss On Ingnition
(300 - r ooo'c)

o/. rn/m 1.06 .l 0.04 Thermogravimetry

Surface area mllgin 71.7 ,L 1.6 BET

Orlgin and preparation of th€ CRM rlumina materisl
The original alumina material (- 20 kg) was obtained ftom the alumina refinery of NALCO at Damanjodi, Odish4 India. The

obtained material was sieved through 106 pm sieve, A total of 13.2 kg processcd material (<t06 Fm) was obtained and packed in
I 54 polypropylene bo$les each containing 85 g of alunina.

IlomogeneitY study

Minimum sample size used for analytical homogeneify is -100 mg for all the anal)'tes, Within and between bottles homogcneity
tests for Na2O, MgO, CaO, TiOz, V:Os, MnO, FeO:, ZnO and Cra:Or were carried out at National Centre for Compositional
Charactsriza tiod of Materials (NCCCM-BARC), Hyderabad and at NALCO Research and Technology CeDtre - Bhubanewar
using a validated method based on microwave digestion followed by ICP-AES and ICP-MS ocasurements. Th€ homogencity
tests for loss otr ignition (LOI) and surface area were carried out using thermogravimelry and Brunauer-Emme(-Teller method
(BET) analysis r€sp€oively at I.IRTC Bhuba[esbwar NALCo. Homogeneify tests were caried out as per ISO 170-]4:2016 and

ISO Guide 35:2017 (en) and tbe inhomogeneity as evaluated using one way ANOVA is not significaot but thc samc is

incorporated into the uncertainty of the certified values. Dr- lrri Rastogi, Shri Ankam Durga Prasad, Shri A. (huntia. Shri L.
Naresh and Shri S. Thangavel c.nied out the homogeneily test.

lnstructions for use, handling & storsge

A miaimum of 0. 1 g sample should be used for the analysis. A separate sample aliquot ( I g) must bc taken for moistu€ correction
at 105 + 2 "C for 2 hours. This CRM should be stored at room temperature in clean space to prevmt coDtamhation of th€
marerial. The withdrawal of this matsrial must be carried out in ar1 appropriate eDviro nent with clean spatula and rcmaining
material Illust not be retum to the bottle. The bottle should be shaken five times before taking the CRM sample aliquot.

Erpiration of Certilicxtion

Alumina, bcing a highly refractory in natwe, is cxpected to be stable for 20 years from the date of its telease August, 2024.

Further, its long-term stability study would continue at regular i e.als (2 yea$) utrtil stock lasts. This cmificatc is valid till 30t
August 2044, provided it is haodled and stored in accordancc with the recommeDded prolocols. NCCCM will periodically check

for its stability and iDfonD the customer if required. This validity may be extended as further evideice of stability becomes

available. This certification is nullified ifthe CRM is damaged, conhminated ot modified-

llaintenance of Certification

NCCCM-BARC cootinuously monitors the certilied values ofall the properties in the CRM ovcr the period ofits certification. IJ
any subst ntiye change occu6 due to unforcseen reasoBs lhat aff€ct the cartifiaation before expiration of certificate, NCCCM-
BARC will roti! to the purchaser immediatety by rotiryiog in the website: 54494991L99L.4

Coordination for this CRM production was carried out by Dr. K. Dash (NCCCM-BARC) and Dr- S- P. Mahopatra of NRTC-
NALCO. The processing (sicving and homogenDation) of CRM material was carried out at NCCCM-BARC by Sri A. Durga
Prasad and Dr, Lori Rastogi. The data alalysis ar1d statistical evaluation for certification has beeD done by Sri A. Durga Prasad

atrd Dr. Lori Rastogi at NCCCM-BARC.

Tracerbility

The property values assigaed to BARC-Bll0l certificd referetrce mat€rial are the mass factions of specified rrace impurities,
expressed in Yu n/m and thcse arc obtained after carrying out an ioterlaboratory comparison exercise (ILCE) where 12



ILCE Psrticipating lsborsto ries
Chemistry Lab, Atomic Minerals Directorate for Exploration and Research, DAE, Bengaluru - 560 072
Chemistry Lab, Atomic Minemls Directorate for Exploration and Research, DAE, Hyderabad - 501301
Chemistry Lab, Atomic Minerals Directorate for Exploration and Research, DAE, Jaipur - 302033
Chemistry Lab, Atomic Minerals Directorate for Explomtion and Research, DAE, Nagpur - 440001
Chemistry Lab, Atomic Minerals Directorate for Exploration and Researph, DAE, Shillong - 973019
Control Laboratory, Nuclear Fuel Complex (NFC), DAE, Hyderabad -500062.
National Centre for Compositional Chamcterization of Materials, Bhabha Aromic Research Cenfe (NCCCM-
BARC), DAE, Hyderabad-500062
NAICO Research & Technology Cenhe, Bhubaneswar, Odisha - 751003.
NALCO R&D Department, Mines & Refincry Complex, Damanjodi, Koraput, Odisha - 763008.
Jawaharlal Neheru Aluminium Research and Design Centre, Amamvati Road, Wadi, Nagpur - 440023.
First Source laboratory solutions, LLP, IDA, NachaBm, Hyderabad, 500 076
SGS lndia Private Limited Ambattur Industrial Estate, Chennai - 600058.

Legal dischimer

Tte certified values oftrace impurities given in this certificate are the best estimates oftue values within the stated uncertahties
and based on the techniques described in this certificate. The certirying organizations, r:e. BARC-NCCCM and NALCO have
taken into aocount appropriate intemational guidelines for the preparation and certificalion ofmate.ial, howevea, they assume no
liability with respect to, or for damages resulting fiom, the use of any information, material, apparatus, method or pro{ess
disclosed in this c€rtificat. or any w,uranties with rcspect to the matedal (Pl. see the material safety dala sheet) safety and the
data contained in this reference sheet and shall Dot be liable for any damage that may result fiom the use ofsuch materiaV data.

Az,ooJhoeh Kumar
Signarnre:' 16' O$'tol-q
Name: fh. A*?dhesh Kumar
Affi liation: Associate Director, CG,BARC
Website: \r,w!r.cccm.sov.in
Contact: 022-25595330

Signature:
Name: Smt. Binuta Patra
Affiliation: CCM (R&D), NRTC, N
Web site: hllpli/lakqi4lqlgrry:
Contact:0674 - 2301988
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