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Certificate of Analysis – Certified Reference Material 
  
Aquastar® Sodium tartrate dihydrate 
 
Product no.: 1.06664.0100 
Lot no.: FN1463164 
Description of CRM: Sodium tartrate dihydrate 

Certified Reference Material for Karl Fischer titration, 15.66%, Aquastar® 
Expiry date: 2022/05/31 
Storage: +15°C to +25°C tightly closed in the original container 
Composition: Sodium tartrate dihydrate 

 

Analyte Certified value as mass fraction  Associated uncertainty, U=k .u  
(k=2) as mass fraction  

Water 
15.68 % ±0.05 % 

156.8 mg/g ±0.5 mg/g 

 
Metrological traceability: Directly traceable to SI Unit (kg). 
Measurement method: The water content is determined by loss on drying at 150°C. 
Intended use: This certified reference material is intended for use as a standard for 

standardisation of the volumetric Karl Fischer titrants. 
It can also be used to standardise the titrant according to European 
Pharmacopeia (Ph.Eur.) chapter 2.5.12 “Water Semi-Micro Determination” and 
according to United States Pharmacopeia <921> “Water Determination” as well 
as according to ISO 760. 

Instructions for handling 
and correct use: 

The CRM should be stored in the original (unopened) bottle at room temperature 
(15-25°C). See Details for correct use on page 2. 

Accreditation:  Merck KGaA, Darmstadt, Germany is accredited by the German accreditation 
authority DAkkS as registered reference material producer D-RM-15185-01-00 
in accordance with ISO 17034 and registered calibration laboratory  
D-K-15185-01-00 according to DIN EN ISO/IEC 17025. 

Certificate issue date: 2020/07/07 
 
 

 

Dipl.-Ing. Ayfer Yildirim 
Responsible Manager of LS-OII-QS3 
(Calibration Laboratory K-15185-01) 

ISO 17034 ISO/IEC 17025 

CRM released by Approving Officer  
or delegate LS-OII-QS3 

Lot no.: FN1463164
Description of CRM: Sodium tartrratate dihyhyhyhyhyhyhyhyhyhyhyhyyhyhhhh ddrdrdrdrdrdrdrdrdrdrdrdrdddrate

Certified ReRefferencncncncncncncnccnccncncnccncncncce Mateteteteteetteeeeeeeeerirr al for Karrl l Fischer titration, 15.66%, Aquastar®

Expiry date: 2022/05/5/31
Storage: +15°CC to ++++++++++++2225222222222222 °C tightly closeed dddddd ddd ddd in the oriigiginal container
Composition: SoSoddium tt ttt tttt t tt t tt t ttartrate dihydrate

Analyte Certified value as mass fraction AsAsAsAsAssAsAsAsAsAsAsAsAsAAsAsAAA sosssssssssssss ciateded uncertainty, U=k .u
(kk=22222222222222) ))))))))))))) as masass fraction

Water
15.68 % ±0.05 %%%%%%%%

156.8 mg/g ±0.5 mg/g

Metrtrologgggggggggggggiciciciciciciciciciciccccccal traceabaaaabababbbba ilililililililiitititititity:y:y:y:y: DiDDDDDDDDDDDDDD rectttttttllllylylyllly ttttt trararararacecececece bbbababababllllelelele tttt tttto ooooooo o oo SSISISISISISISISSISS UUUUU U U iinininininnittttt (k(k(k(k(k(k((k )))g)g)g)g).
MMeasurururrrurururururrrurrrrrurrement method: TTTTThhhe wwwwawaaater contenennnnnennnnnntttt tttttt is dddddddetermined by loss on drying at 1111150°°CCCCCC.
Inteeeeeeeeeeeeeeeeended use: TTTTThhhis cccceeeeertified rrrrrr rrrrrrefe errencccccee maaatattatatata eererriiaiialllll iiiisis iiii ii ttntntnntenenenenddddddddedededdddd ffffoforr sususeeeeee ee asssss a staaaaaaaaaaaaaaaaaaaaaandnnnndnnnnnnnnnnnnnnnnn ard fooooooorrrrr rrrrr rrrrr

ssssttttttandaaaaaardisattttttttttttttttttttiioioiiiiiiii n off theeeeeeeeeee   v  olumet iric KKKa lrl F Fiis hcher tiitrannnnnnnts...
Itttttt cannnnnn also bebbbbbbbbbbbbbb  useddddddddddddd ddd to standardise the titraaaaaaaaant aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaccccccccccccc ording to European
PhPhPPhhPhPPhPPharmacopeia (PhPhPhhPPhPhPhPPhPhPPhPhPhPhPhP .Eur.) cchhhhhah tttptpter 222222 22 55555.5. 111111.1122222222 “W“W“WW““W“WW“W“ tttttater SSSSS Semi-Micro DDDDDDettetteteeeeeeeeeeeerrmrrrrrrrrrrr iinatiion”n” and
according gggg to United ddddddddddd StSS aatess Phharmacacopeeieiaa <921> “Water Deterererrerererrrrrrrerermmmimmmmmm nation” ass well 
asasasasasasasasasasasas aaaaaaaaaaa accccccccccccccccccccccccccccccccccccccoroororoorororororrrrororrorooorororororooo dididididididingngngngnngnggnnggngnnnng tttttt toooooooo ISISISISISIISIIISISIIISIIISIISISISIIISISO OOOOOOOOOOOO 7676676666767676676767676766666676766660000000.000000000

Inststrur ctions fffffffffffoorooooooooooo  hanaaaanaannnnannaaananananandldldlddddddddldddddddddddd ing
and cocorrr ect use::::::::

ThThThTThThThhThThTheeeeeeeeee CRCRRRRCRRRRRCRRCRCRRRRRRRRRRRRRCRRCCRCCRM shhhhhhhhhhhhhhhhooooooouooooooooo ld bbbbbbbbbbbbbbbbbbe storoororororrroroooroororoooorrrrredededededededededededededededededededededdededdeddedeeede iiiiii iii  nnnnnnnnnn thththththhthththththeeeeeeeeeeeeeeee eee orororororooorrororoorororororrigigigininininininiinininnnininninininininnniinnnnalalalllalalalll ((((((( ( (((((((((unununuuunuununununununununuuuunuunnnnnnnnnnopopopopopopopopopopoopopenenenenenenenenenedededededdededddeeededeededdddd))))))) ))))))))) bottttttttttttttttttttttttllelleeeelell at rrrrrooooooom teteteteteteemmpererererererre atattatatatururuuurureeee 
(15-25°C). See Details for cocococococcocc rrect use on page 2.

Accredittatation: Merck KGaA, Darmstadt, Germmmmamm nyy is accredited bbbbbbbbbbbbbby the Germmanan accreditation
authority DAkkS as reggistered reeereefefefefeerennce e e mam teriiiiiaaaalalalaaalaalaaa  producer DD--RMR -1515185-010 -0000 
inin a accccoordancnce withth IISOSO 170703434 aandnd rrrrrrregegeee isistetered d cccccacaccccaccacccccccallibration laaboborrattory 
D-K-15185-01-00 according to DIN ENNN I ISOSOOOOOOOOOO/I/I/I/I/I/I/I/I/I/I/I/I//I/I/I/ EC 17025.

Certificate issue dadate: 20222222222222 20/07/07

CRM released by Approving Officer 
or delegate LS-OII-QS3
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Health and safety 
information: 

Please refer to the Safety Data Sheet for detailed information about the nature of
any hazard and appropriate precautions to be taken. 

Details on correct use: 
 

� Weigh in 50 – 150mg into a weighing boat. 
� Weigh the filled weighing boat before addition. 
� Add the solid standard substance into the titration cell and start the 

titration. 
� Determine the exact amount of standard by reweighing the weighing boat 

after addition. 
� For complete dissolution a stirring time of 180s is recommended. 

Certification process details: 
This Aquastar® Karl Fischer standard is prepared gravimetrically from high purity salts. 
Characterisation of Aquastar® Karl Fischer standard Sodium tartrate dihydrate is carried out by the accredited quality 
control (QC) laboratory at Merck KGaA, Darmstadt, Germany according to DIN EN ISO / IEC 17025 by measuring 
the water content by loss on drying. 
Homogeneity and stability studies are performed with the material according to the requirements of ISO 17034 and 
ISO Guide 35.  

Associated uncertainty: 
The associated uncertainty UCRM reported with the certified values is calculated as combined expanded uncertainty 
UCRM=k·uCRM in accordance with GUM and EA-4/02, with k=2 as the coverage factor for a 95% coverage probability.  

 
The combined uncertainty uCRM is derived from combination of the squared uncertainty contributions: 

Stability
2

yHomogeneit
2

sationCharacteri
2

CRM uuuu ���  

ucharacterisation: is the uncertainty in accordance with DIN EN ISO/IEC 17025 which includes the 
contributions of the primary reference material and the measuring system.  
uCharacterisation in the certified value is calculated in accordance to EA-4/02 and 
GUM. 
UCharacterisation is 0.01% (0.1 mg/g) (calculated as UCharacterisation = k·uCharacterisation 
with k=2) 

uhomogeneity: 
 

is the between-bottle variation in accordance with ISO 17034. The assessment of 
homogeneity is performed by analysis of a representative number of systematically 
chosen sample units. 

ustability: 
 

is the uncertainty obtained from short-term and long-term stability in 
accordance with ISO 17034. The stability studies are the basis for the 
quantification of the expiry date of this water standard for the unopened 
ampoule. 

  

 
For more detailed information please read the certification report on our website.  
 
Certificate of analysis revision history: 

Certificate version Date Reason for version 
01 2020/07/07 Initial version 

  
  
 
The vibrant M, Supelco, Aquastar and Sigma-Aldrich are trademarks of Merck KGaA, Darmstadt, Germany or its affiliates.  
Detailed information on trademarks is available via publicly accessible resources. 
© 2018 Merck KGaA, Darmstadt, Germany and/or its affiliates. All Rights Reserved. 
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Certification process details:
This Aquastar® Karl Fischer standard is prepeparedddddddd ggrgg avimimimimimimimimimiimimmmmmmetrically frfrom high purity salts.
Characterisation of Aquastar® Karl Fischheer staaannndndndndndndndndndnnnnnn ard Sodiummmmmmmmmmmmmmm tartrate didihydrate is carried out by the accredited quality
control (QC) laboratory at Merck KGaGaA, Darararararararararrararaaaaa mstadt, Germannnnnnnnnnnny yyyyyyyyyyyyy accordinng g to DIN EN ISO / IEC 17025 by measuring 
the water content by loss on dryinngg.
Homogeneity and stability studdieies are eee e eeeeeeeeeeee performed with the materiaaaaallllll llll according tot  the requirements of ISO 17034 and
ISO Guide 35.

Associated uncertainntty:
The associated uncecertaintttttttttttttttttyyy yyyyyyyyyy UCRM reported with the certified valuessss ii ii is caalcculateddddddd asaaaaaaaaaaaa  combibined expanded uncertainty 
UCRMUU =k·uCRM in acccoordancccncncccccncnccnccccccnce with GUM and EA-4/02, with k=2 as thhhhheee ee ccoveraage factor fofffffffffffff r a 955% % coverage probability.

The combmbined uuu u uuuuuuuuuuuuncertttttttainty uCRM is d derived f from commmmmmbinnnnnnnnnnnnnnnnaaaattatatatataataaataatatatataataaaa iiiiiion fof the squared uncertaaaaaaaaaintyyyyyyyyyyyyyyyyyy cccccc ccccc c cccccccccccccccccccooooonoo tributions:

StStStaStaStaStaStaStStaStaStatStaStabilbilbilbilbilbilbilbilbilbilititityityityityityityityity
222

yyyyyyyyHHomHomHomHomHomHomHomHomHomogeoogeogeogeogeeoge ineineineineineneeneneeneineittttttttt
22222

satttttttionionioioniononCharactererererererererereriii
222

CCCCCRM uuuuuuuuuuuuuuuuuuuuuuuuuuu ������������������������

uchahahaharhaaahahahahahaha acterisation: issss the uuncertaaininninininininininninty in aaaaaaaaccordrrdrrrdrdrddddddddananananaanananncecececeececece wwwwwwww wwititititittitiititithhhhhhhh DIDIDIDIDIDIDIDIDIDDIINNNNNNNNNNN ENENENENENEENENENEN IIIIIII ISOSOSOSOSOSOSOSO/////////I/////// ECCCCCCCC 17000000000000000000000025222222  whichchchchchchchchchchchhhhhh includdes the 
coooooooooontribbbbbbbbutionssss ssss s ssssssssssss ofo  the prrrrriiirrrr maryrrryyyyyrry rr r ffefefefeerererenennenenceccecece mmm m ttatattateeerereriiiiaiaialllll ananananddd ddd ddddddd theeeeeee eeeeeeeeeeeeee meassssssssssururuuurururuuruu iiininingggg sysyyysysy tsstssstememem.
uuCCCCCCCCCharacccctctttterisation ininiiiiiiiiii  tthe cccccccceeeereeeeeeeeeee tified value is calculated iiin acacacccccccaccacaccccccccccccccccccccccoccccccccccccc rdance to EA-4/02 and
GUGUUUUUUUUUUUUMMMMMMMMMM.
UCharacterisation is 000.00.0.0.00.0.0.0.0001%% (00.1 mg/gg) (ccalculated as UCharacterisatioioioiooontioooioioooioo = k·uCharaccterisation
wiiwiwiwwwwiwwwwwiiwwiwiwiiwiwwwiwwwwi hhhththththhththththth kkkkkkkkkkkk=2=2=2222=22222=2=2=22=2=2=2=22=2=22222))))))))))))))

uhomomogeneity: isisisiisisisisisis ttttttttt thehehehehehehehehehe bbbbbbbbbbbbbb bbbbbbbbbbbbbbeetweeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeee -boboooooooooooboboobottttttt le vvvvvvvvvvvvvvvvvvvvaaaaararraaaaaaraaarararrriaiaiaiaiaiaiaiaiaiiaiaiaiaiaiaiaiaiiaiaaiaiaiaatitititititititiitionononononnononononon iiiiiiiiiii innnnnn nnnnnnnnnn aaaaaaacaaaaaaaa cococcococococococococoococococcoooccoocoo drdrddddddddddddddddddanaananananaanannnanananannannanaaa cececccececcccecccecececcccecececcecce wwwwwwwww wititititititititithhhh hhhhhhhhhh ISISSISISISIISSIISISISISSO 17177717771717171717717777717171771 00000034. TTTTTThe asasasasasassssesssssssmememememeentntntnt ooo offff 
homogeneity is performed bbbbbbbby yyy yyy yy analyssis oof aa representatitiiitiiitiiiivvvvvvvvevvvvv  number ofof ssystematically
chosen sample units.

ustability: isis t thehe u uncerrtat intyy o btaiinened d frfromom s sssshhohhhh rtrrt--teeermrmm aandnddddddddddd llllllll lll llono g-term statabbility iin n
acaccocordrdaance with ISISOO 171703434. Thhe e ststababababaaba ililitity y sts uddddddddddddddddiiiieieieiieieieiieieiiiiees are the babasiss ffor thhe e 
quantification of the expiry date of thiisss wwateeteteteteteteteeeeeteeeter standard fforor t thehe ununopopeneded 
amaaaaaaaaa poule.

For more detailed informrmation pleaeaaaaaaaaaaaase read the certification nn n n n nn nn rrererereport on our r wwebsite. 
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