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Quantitative analysis of free radicals bﬁ collaboration of effective magnetic
moment method and magnetic resonance method

MATSUMOTO, NOBUHIRO
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Pure reagents of TEMPOL, DPPH and 4HTB are used as standard sample of free
radical number. We measured number of free radicals in each pure reagent by "effective magnetic
moment method". Purity as mass fraction based on the measured number of free radicals by the method
is essentially different from purities based on conventional separation analysis or titration. The
purity by the effective magnetic moment method will be very useful for practitioners of various
guantitative free radical analyses using analytical instruments.
In addition, we have successfully demonstrated that quantitative electron paramagnetic resonance
[gEPR] method using primary standard sample with known purity by the effective magnetic moment
ge§h2d403n simply and accurately measure purity of secondary standard sample, with uncertainty of 0.
—1. 0.
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TEMPOL DPPH 4HTB
4HTB-A 4HTB-B Xanal 0.3%
4HTB-A 4HTB-B
GC
1.0% TEMPOL-A TEMPOL-B
TEMPOL-A
DPPH-A DPPH-B DPPH-C 16%
CHN
'H-500 MHz NMR DPPH-A DPPH-C
mol % SQUID
DPPH-B 300K 50 K
(isolated
pair model[ 5]) DPPH-A DPPH-
C 42K DPPH-A DPPH-C
DPPH
singlet © DPPH-B
Xandl
Xena (kg kg™) 0 (K)
4HTB-A 14—-300K 0.9919 = 0.0030 0.65+0.08  985%(GC )
4HTB-B 14—-300K 0.9830 = 0.0029 -066+0.08  99.2% (GC ),99.3%( )
TEMPOL-A  50-300K 1.0073 = 0.0097 6.1+0.6 99.5% (GC )
TEMPOL-B  50-300K 0.9861 = 0.0095 6.1+0.8 97%(GC )
DPPH-A} 50— 300K 0.802:£0.028 1542 95%
DPPH-B 60— 300 K 0.995+0.015 47409 97.1% ( )
DPPH-C 50— 300K 0.835+0.012 -19.7+0.9 ( )
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4HTB-A 4HTB-B 0.979+0.007 —0.004+0.010

TEMPOL-A TEMPOL-B 0.985+0.010 -0.00120.014

DPPH-B DPPH-C 0.854+0.014 0.019+0.019

(b)

4HTB-A TEMPOL-A 1.04840.0046 0.041£0.011

4HTB-A TEMPOL-B 1.0247£0.0046 0.039+0.020

4HTB-A DPPH-B 0.90830.0050 -0.084+0.006

4HTB-A DPPH-C 0.7795+0.0048 -0.0560.013

3
g y Oeft pr 1 \Mqh
W (MT) Whoo/Whn

4HTB-A 2.0082:£0.0008 17 050

4HTB-B 2.0076+0.0008 18 052

TEMPOL-A 2.0069£0.0008 11 0.79

TEMPOL-B 2.0076+0.0008 0.95 0.73

DPPH-B 2.0036+0.0001 0.14 054

DPPH-C 2.0036+0.0003 0.16 0.67
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