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ISPRAISPRA’’s s activityactivity -- EnvironmentalEnvironmental metrologymetrology ServiceService

PermanentPermanent TechnicalTechnical GroupGroup: : ongoingongoing monitoringmonitoring of of EnvironmentalEnvironmental
AgencyAgency laboratorylaboratory data data qualityquality

StrategicStrategic Work Work GroupGroup: : SupportSupport of of anan integratedintegrated network of network of analyticalanalytical
activitiesactivities, , withinwithin the the EnvironmentalEnvironmental AgencyAgency System, in System, in orderorder toto developdevelop
synergiessynergies and and improveimprove effectivenesseffectiveness and and efficiencyefficiency

••ProceduresProcedures forfor intercomparisonintercomparison circuitcircuit managementmanagement
••UncertaintyUncertainty decisionaldecisional rulesrules
••……....

•• AnalyticalAnalytical methodmethod harmonizationharmonization uponupon severalseveral environmentalenvironmental matrixmatrix
•• In In depthdepth analysisanalysis of of specificspecific themesthemes ((samplingsampling, , uncertaintiesuncertainties))
•• ReferenceReference laboratorieslaboratories
•• ……....



Through Through referencereference material production and material production and characterizationcharacterization, , carriedcarried out out 
withinwithin itsits EnvironmentalEnvironmental MetrologyMetrology LaboratoryLaboratory, ISPRA , ISPRA hashas mademade itit
possiblepossible forfor the the entireentire EnvironmentalEnvironmental AgencyAgency LaboratoryLaboratory System System toto makemake
comparisonscomparisons in relation in relation toto the the analyticalanalytical resultsresults producedproduced byby
intercomparisonintercomparison circuitscircuits..
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Chemistry Biology Physics

Partecipating structures 81 81 81
Partecipating structures with non nil analytical
activity

75 65 41
Structures normally partecipating to
Intercomparison Circuits

72 59 12
Percentage of laboratories attending to
Intercomparison Circuit (of total n° laboratories
with non nil normal analytical activity)

96% 91% 29%

Total amount of samples analyzed by laboratories
partecipating to intercomparison circuit

1282 1798 160
Analysed sample mean value per partecipating
laboratory

17.8 30.5 13.3
Percentage of normal institutional analytical
activities dedicated to Intercomparison Circuit

0.3% 0.7% 1%

IntercomparisonIntercomparison CircuitCircuit participationparticipation –– ReportReport L 93/01L 93/01
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UseUse of of CertificatedCertificated ReferenceReference Material Material –– ReportReport L 93/01L 93/01

Chemistry Biology Physics

Partecipating structures (questionnaries) 81 81 81
Normal and non nil analytical activity 75 65 41
N° of laboratories acquiring CRM in matrix 42 19 1

Percentage of laboratories acquiring/using CRM 
(of the total n° of laboratories with Normal
and non nil analytical activity)

56% 29% 2%

Total amount of CRM acquired by laboratories 510 274 3
Mean value of CRM acquired per laboratory 12.1 14.4 --
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ForFor calibrationcalibration laboratorieslaboratories, [, [……...] ...] calibrationscalibrations and and measurementsmeasurements
mademade byby the the laboratorylaboratory are are traceabletraceable toto the the InternationalInternational System of System of 
UnitsUnits (SI)(SI)

OrganizatioOrganizatio
nn ChoiceChoice

esternalize
calibration
services

internalize
calibration
services

ARPA ARPA SiciliaSicilia’’s s MetrologicalMetrological LaboratporyLaboratpory.  .  MeasurementsMeasurements traceabilitytraceability

UNI CEI EN ISO/IEC 17025:2005 p.to 5.6

ForFor testingtesting laboratorieslaboratories, , allall equipmentequipment usedused forfor teststests ad/or ad/or 
calibrationscalibrations, , ……. . havinghaving a a significantsignificant effecteffect on on accuracyaccuracy or or validityvalidity of of 
the the resultsresults of the test, of the test, calibrationcalibration or or samplingsampling shallshall bebe calibratedcalibrated
beforebefore beingbeing putput intointo serviceservice. . 



ARPA ARPA SiciliaSicilia’’s METROLOGICAL LABORATORYs METROLOGICAL LABORATORY
taskstasks

ElectronicElectronic balancebalance calibrationcalibration

ConventionalConventional mass mass valuevalue calibrationcalibration

Temperature Temperature indicatorindicator calibrationcalibration

ThermostaticThermostatic equipmentequipment characterizationcharacterization

MicropipetteMicropipette calibrationcalibration



ElectronicElectronic balancebalance calibrationcalibration
Through mass Through mass standardsstandards calibratedcalibrated byby I.N.Ri.M.I.N.Ri.M. and work and work standardsstandards
calibratedcalibrated in in situsitu, , referringreferring toto the the formerformer, a , a periodicalperiodical calibrationcalibration isis
carriedcarried out of out of analyticalanalytical and and technicaltechnical balancesbalances usedused withinwithin the 10 the 10 
ARPA ARPA SiciliaSicilia’’s s laboratoerieslaboratoeries, in the , in the rangerange of 1mgof 1mg÷÷2kg2kg

Mass Mass nationalnational
standardstandard

Working standard Working standard 
l.N.Ri.M.l.N.Ri.M.

First line standard  First line standard  
ARPA SiciliaARPA Sicilia

Working standard Working standard 
ARPA SiciliaARPA Sicilia

TRACEABILITY

TRACEABILITY

ARPA ARPA SiciliaSicilia’’s s MetrologicalMetrological LaboratporyLaboratpory.  .  TasksTasks

travellingtravelling standard standard 
ARPA SiciliaARPA Sicilia



ConventionalConventional mass mass valuevalue calibrationcalibration

OurOur lab lab carriescarries out out conventionalconventional mass mass valuevalue calibrationcalibration in the in the rangerange of 1mgof 1mg--
2kg class E2 and 2kg class E2 and belowbelow. Mass . Mass samplessamples, , traceabletraceable toto NationalNational Mass Mass 
Standard, are Standard, are usedused byby ourour 10 10 laboratorieslaboratories forfor periodicalperiodical balancebalance
verificationsverifications undertakenundertaken betweenbetween eacheach calibrationcalibration. . 

maxmax 5g d=105g d=10--77gg
50.000.000 50.000.000 divisionsdivisions

maxmax 220g d=10220g d=10--66gg
200.000.000 200.000.000 divisionsdivisions

maxmax 2000g d=102000g d=10--44gg
20.000.000 20.000.000 divisionsdivisions
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ThermometricThermometric indicatorindicator calibrationcalibration

FundamentalFundamental forfor: : 

ProperProper preservationpreservation of of samplessamples subjectedsubjected toto analysisanalysis, , referencereference
material material etcetc....

CarryingCarrying out out ecoeco--toxicologicaltoxicological or or microbiologicalmicrobiological teststests

ControllingControlling processesprocesses wherewhere temperature temperature isis the the subjectsubject of of 
measurementmeasurement ((purificationpurification and and extractionextraction stepssteps duringduring chemicalchemical
teststests, , emissionemission teststests, in , in situsitu measurementsmeasurements, , etcetc))
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TRACEABILITY

TRACEABILITY

ThermometricThermometric indicatorindicator calibrationcalibration
ThermometricThermometric indicatorsindicators (RTD Pt100 4w), (RTD Pt100 4w), usedused asas work and work and travelingtraveling
standardsstandards, are , are calibratedcalibrated in in situsitu via first line temperature standard via first line temperature standard --
calibratedcalibrated byby I.N.Ri.MI.N.Ri.M.,.,-- usingusing highlyhighly stablestable and and uniformuniform thermostaticthermostatic
bathsbaths ((rangerange of of --40 40 ÷÷ +250 +250 °°CC))

ARPA ARPA SiciliaSicilia’’s s MetrologicalMetrological LaboratporyLaboratpory.  .  TasksTasks

temperature temperature nationalnational
standardstandard

Working standard Working standard 
l.N.Ri.M.l.N.Ri.M.

First line standard  First line standard  
ARPA SiciliaARPA Sicilia

Working standard Working standard 
ARPA SiciliaARPA Sicilia

travellingtravelling standard standard 
ARPA SiciliaARPA Sicilia



ThermometricThermometric indicatorindicator calibrationcalibration

MonitoringMonitoring
thermostaticthermostatic
equipmentsequipments

Temperature Temperature 
measurementmeasurement

instrumentinstrument control control 

ARPA ARPA SiciliaSicilia’’s s MetrologicalMetrological LaboratporyLaboratpory.  .  TasksTasks

lab temperature lab temperature 
indicatorindicator calibrationcalibration

data data loggerlogger
calibrationcalibration

first line first line 
standard standard 



CharacterizationCharacterization thermostaticthermostatic equipmentequipment
STABILITY  ?STABILITY  ?

Time Time variationvariation

UNIFORMITY  ?UNIFORMITY  ?

Internal
Internal volum

e 
volum

e variation
variation

AfnorAfnor NF X 15NF X 15--140140

At At leastleast 9 9 thermothermo--
resistencesresistences 4w 4w 
simultaneouslysimultaneously record record 
the temperature the temperature withinwithin
the the instrumentinstrument
working volume. working volume. 
GatheredGathered data data allowallow
evaluationevaluation of of 
thermostatthermostat stabilitystability
and and uniformityuniformity, , 
togethertogether withwith otherother
usefuluseful parametresparametres forfor
a more a more adequateadequate
usageusage of the of the 
instrumentinstrument
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MicropipetteMicropipette calibrationcalibration

AsAs theythey are are fundamentalfundamental in lab in lab activitiesactivities, , micropipettesmicropipettes
needneed toto bebe calibratedcalibrated in the in the samesame accurate accurate mannermanner asas
more more complexcomplex instrumentsinstruments

CalibrationCalibration isis carriedcarried out out byby mass mass determinationdetermination accordingaccording toto
ISO 8655 ISO 8655 prescriptionsprescriptions, in , in orderorder toto calculatecalculate the volume the volume usingusing
weighedweighed mass and density of the mass and density of the usedused liquidliquid

ARPA ARPA SiciliaSicilia’’s s MetrologicalMetrological LaboratporyLaboratpory.  .  TasksTasks



AccessoriesAccessories suchsuch asas evaporationevaporation
trapstraps, are , are usedused toto minimizeminimize
influenceinfluence factorsfactors, , especiallyespecially whenwhen
smallsmall volumesvolumes are are consideredconsidered
(v<10ul) (v<10ul) 
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FUTURE STEPSFUTURE STEPS

After After CalibrationCalibration proceduresprocedures havehave beenbeen testedtested and and appliedapplied inside ARPA inside ARPA 
Sicilia'Sicilia's s laboratorieslaboratories, the , the followingfollowing stepssteps willwill bebe takentaken::

1) 1) QualityQuality System System documentsdocuments are under are under reviewreview priorprior toto applicationapplication forfor
accreditationaccreditation toto the the CompetentCompetent BodyBody

2) 2) AccreditationAccreditation of of balancebalance, mass, , mass, thermometricthermometric indicatorindicator, , thermostaticthermostatic
equipmentequipment, , micropipettemicropipette calibrationcalibration

3) 3) CalibrationCalibration servicesservices willwill bebe fullyfully availableavailable withinwithin the ISPRA / ARPA / the ISPRA / ARPA / 
APPA APPA laboratorylaboratory systemsystem

ARPA ARPA SiciliaSicilia’’s s MetrologicalMetrological LaboratporyLaboratpory.  .  NextNext stepssteps


