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gNMRI(CH T D ZREAEADEFRLEER: 1999-2000

CCQM-P3.2 was a second investigation of the performance of NMR spectroscopy
as a candidate primary ratio method for measuring the concentrations of
organic compounds in liquid mixtures. The pilot laboratory was the BAM. The
test sample was a gravimetrically prepared mixture of five organic compounds
in benzene-D6. The measured amount fraction of each compound to the total
amount of solute compounds was as follows: 1,2,4,5-tetramethylbenzene,
942.7 mmol/mol; ethyl 4-toluene sulfonate, 18.0 mmol/mol;
cyclododecane, 10.9 mmol/mol; octamethylcyclo-tetra-siloxane, 15.8
mmol/mol; [2,2]-paracyclophane, 12.7 mmol/mol. Laboratories (not all of
them NMIs) from ten countries participated in the study. Most of the values

submitted agreed to within £ 2 % of the gravimetric values.

ESUSEDEFFEUTES E. QNMROA >/ MMEkE< f@mh ol

ErmRRRA BER P i e e BT 7

st=RElT /Y —

B RE TECKDEHEMEDIERSF

286.5 — ="

286.4 -

286.3
286.2

28611
s} p-xylene
28601 99,87 % + 0.01 %

2859 1 I . 1 !
0 2 4 6 8 10

1/F (bR EDHE)

FEREORR(CL S HFEEREDOMERE

EnFRREEA R i fe e T FL P 8




SRS E Iy

OG> BB BIREEM D= DB TR TR
RSB RFEREE | H18FY~H19FY

T

FTICIMREYBHHE S X5
(CRDHBEFRD L —BT)L
KHTEIRE

P—DEVUST 1 BROBENSF. EREARC DN BEEFN
[CREREFHAIEZRRE I D ENEELN. ULHUIBHS, AEEEY
BCHRIERAENSERULLES. ERNICTDIRTHENEHES
nELW. ECTHRARHFECIE. FL—BEVFr ZEELDD.
HEN OB ERFERNEEZHCICIBRIT I ENRETHS.

EARRREA FES 1 (e i AT 9

P EYEOHERE I O—F v — b

GC/FID

Karl-Fisher

DSC TGA

ncfer‘ta‘in — £ Gertificate
estimatiug

EEmsA BT S TR 10




POPs22¥)&E (CdH T D FEEAIERGR

NMR DSC - TGA GC/FID

Sample Purity Expanded uncertainty Purity Expanded uncertainty Purity

(kalkg) (kalkg) {kalkg) (ka/kg) {Peak area/Peak area)

Hexachlorobenzene - - 0.999 0.001 1.000
Aldrin 0.987 0.004 0.998 0.001 0.988
Dieldrin 0.978 0.007 0.998 0.002 0.990
Endrin 0.992 0.009 0.997 0.002 0.977
p,p'-DDT 0.999 0.011 0.996 0.003 0.995
p,p'-DDE 0.998 0.006 0.997 0.003 0.996
p.p'-DDD 0.999 0.005 0.998 0.002 0.996
o,p"-DDT 0.999 0.005 0.995 0.005 0.997
o,p"-DDE 1.000 0.005 0.997 0.004 0.997
o,p"-DDD 1.000 0.007 0.997 0.003 0.996
frans-Chlordane 0.995 0.006 0.998 0.002 0.996
cis-Chlordane 0.991 0.005 0.997 0.003 0.997
trans -Nonachlor 0.995 0.006 0,996 0.002 0.991
cis-Nonachlor 0.999 0.005 0.998 0.002 0.998
Oxychlordane 0.993 0.005 0.999 0.001 0.997
Heptachlor 0.923 0.003 0.997 0.003 0.993
cis-Heptachlor epoxide 0.975 0.004 0.99 0.013 0.972
Mirex - - 0.999 0.001 0.998
a-HCH 0.992 0.006 0.996 0.003 0.991
B-HCH 0.995 0.003 - - 0.993
y-HCH - - 0.998 0.001 0.998
&-HCH 0.990 0.006 0.999 0.001 0.992
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“New approach for development of SI traceable reference materials
using Quantitative NMR”
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“Metrological Use of NMR for Organic Purity Analysis/assessment
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