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Block diagram of the 100kHz unit and
its output of zero signal

(1) Showing the output voltage change in ordinary
use; (2) When the circuit was cut-off at point A;
(3) When the circuit was cut-off at point B; (4)
When the circuit was cut-off at point C; (5) With
the improved PSD; These records show the signals
100 kHz; Tield : 700 G;
Mod. width : 6.3G;

for 12.5mim. Modulation :
Gain: 10; Response: 0.3s;
Chart speed : 20 cm/10 min
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Fig. 2 Circuit of the 100 kHz phase sensitive de-
tector
a : Original; b: Improved
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Table 1 Comparison of precision of measurements with and without adapter
Wave height
Peak-to-peak
CuS?l;-S)HzO One-step integral Two-step integral
8 h (mm)t o ()1t
A (mm)t a (%)t k (mm)t o ()1t
(a) 4.78 33.5 3.8 22.0 3.4 38.1 3.6
(b) 5.29 31.8 1.2 21.9 0.7 40.0 1.8
(a) 8.91 63.7 2.0 42.6 2.3 73.4 2.6
(b) 7.6l 47.9 1.2 32.4 1.4 58.4 1.9
(a) 12.77 92.3 3.1 61.0 3.1 105.9 2.6
(b) 12.32 75.7 1.2 52.0 1.1 94.4 1.1
(a) 16.87 119.5 1.8 80.3 2.3 139.1 2.0
(b) 16.04 97.3 1.8 68.0 1.3 123.9 1.5
(a) 20.43 147.3 1.6 98.5 2.0 171.7 1.8
(b) 19.08 118.0 1.2 81.2 1.4 147.9 1.4

(a) : Without adapter; (b) : With adapter;

1 Mean value of ten measurcments;

1t Coefficient of variance; ESR settings——

Field : (3100£1000) G, Gain : 2.5, Response : 0.03s, Modulation width : 2.5 G, Microwave power : 2mW
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Fig. 4 Calibration curves for CuSO,:5H,0

a: Without adapter; b: With adapter; $ : Standard
deviation of each sample, X 10
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Fig. 5 Structural formulae of the binuclear complexes measured

Table 2 Two-step integral values of signals of several types of copper compounds

Sample Cu (mmol) in sample hopg (cm) Gain hy hpy/Cu (mmol)
CuS0O4:5H,0 38.7 5.02 1.2 14600 382
CuCl-2H,0 28.1 3.50 1.2 10200 367
Na,[Cu(edta)]-2 H,0 15.5 3.90 2.5 5460 353
Cu(acac) ; 44.5 7.20 1.6 15740 354

Average 364

A-6 40.9 17.83 20 3120 76.2

A-7 129.7 7.09 1.6 15500 119.4

A-8 16.1 4.48 8.9 1760 109.3

A-9 3.15 14.79 200 258.6 82.2

A-10 12.7 16.70 63 927 72.9

Average 92.0

A-11 23.1 6.60 6.3 3664 158.3

A-13 64.4 7.45 3.2 8142 126.4

A-15 23.1 6.21 5.6 3878 138.2

A-17 129.6 6.51 1.0 22770 175.7

A-18 117.5 6.35 1.0 22210 189.0

Average 157.5

B-2 81.9 9.10 200 159.1 1.94

B-4 219.2 9.98 160 218.1 1.00

Average 1.47

Experimental conditions

Field : (310041000) G; Response : 0.03 s; Modulation width: 6.3 G; Microwave power : 6.0 mW;
Crystal current : 0.5 mA; Sweep time : 67 s; Input resistances of the first and the second integrators : R;=19.95kQ, R,=97.76 kQ;
Capacitances of the integrators : C1=Cy=1pF; Attenuation coefficients of the output attenuators of the integrators : 13 =0.00882, 7,=
0.00895

EfiEA Table 2 wRJ. 7cdk Table 2 Fod “Gain” ) & 6) ovrrriEEThiIBERHCHNTtE5.
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ESR ®ED HOESO HEBEDOFIENL, 100kHz  dorclb Bz hul, FeillElEodETsz L%
DRI OEINIC TRMR B 722 &1, Fig. 1 © 2 bh3.

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

Bt &

B 7 &7 2 —~0F%EIL Table | /RLAX S
1, peak-to-peak, —Eyff/ME, “EREHMMEL bWTh
bEBRED I DN T T A XEAREOFY
fECPERL LcBimfy Fig. 4 iR Lo, Thalasa
HEABEMOANTET L, 77 52— LOYEIL,

y=8.32x, R HE(E O = 1,94
7 &7 2 —{EFHOEEIL,
y=7.72x, PEHEE 2 =0.42

Ligh, 7 X7 2 ~EFHOBETRPBEANLE 2, K
Lo WREitoTkY, UEBEOR Lo
R HHDEELBND.

4 dbao v 7+ AEER, BRE U BEY
i hn BB D DEET O € VETE 5 72 hy/Cu
TH#E L7-. Table 2 \w/R Lic X 5T, M & B8,
P fE T 364 AR L, SEIHE Li-HEOF T
BRI ARSI W—HTH o 7.

RIZKEVCDIZAR (F9 3 & R OEEEE
T, BEob0D 1/4~1/2 BETH 1. LrLER
M RS L, ERM-FXOBRBIABRDOLD (A-6
~A-10) 11, 6 BFHlod o (A-11, A-13, A-15, A-1,7
A-18) X b b F AEEN NIWHER R L, E
BHEL (v 7w CART) XD TN, BEES
fRicHilg LT 1/100 L FThote. 2Dz &t BEoD
ZEOEIHAIERIRML, &4 ORNEFHVBRERET
FELTRHEER LTS 0B ThD EEZ DR
5. Zhicxt L A BB o HIERIN S WS,
B3 7 nBEINI NI EDL, BABRED
HEERRE L bh, BEE-@-FR0OEN 5 BHo
LoD BEOLD X b L, HAEEH KD
WEB ST Iuvad Livisu.,

4 5

ESR % ERMICHIET it ZEEEN BERTH
L0, ChixERT5E, RE»HbOWMNETOBEE
BALAFENTH 70D, BOETVIRL VW ENRS L. &
hafr iz (PSD) oA RERE O/ S WHHT
B iR h Bz i s, HERRER edos CRE s
T&E. XNAREOZE L2 X HWEBEOLE Y, A
RHORKE 7 £ 7 2 - BALBRBRCRETHZ LT
MET2 EMNTER. 20k 5 kBBERC XL,
BIFRBEBRIE LR L DL BT, FEOLEHD v
7 VBIED AT RE & 7k o To. AKBTILEY
WOWTHIE L, #EESRSEAOH- b0 fHEEHOX
XXIRHNDLZ ENTE.

A TR BB IEN B S oL ifiiciTz %

A
3]

=111}

ik, RiE, =, HAK: BEFAC vy oRER O O N ERIE S O Ui T15

DT, FLOMEE RFEH ShTwb Lo ATERTH
i, ERMMENERIC B E#F 2 THRE L.

i, SRR ORI ZHN L CT S B
HREORIBFERMERICELOERMOTEEL 7.
AKIFREOBRAO -3 AR ER2HHL «.

L'y B

1) A.]J. Saraceno, D. T. Fanale, N. D. Coggeshall:
Anal. Chem., 33, 500 (1961).

2) S. Fujiwara, H. Tadano : {5 6 [(] ESR {4

HEEEE, p. 16 (1967).

3) G. G. Guilbault, T. Meisel : Anal. Chem., 41,
1100 (1969) .

4) G. G. Guilbault, E. S. Moyer : Anal. Chem., 42,
441 (1970).

5) D. Yamamoto, T. Fukumoto, N. Ikawa : Bull.
Chem. Soc. Jpn. : 45, 1403, 1405, 1408 (1972).

6) kIR, AN %, KBEF : HIk, 1972,
9453,

7) rhigk#k, RME 4, EAHELT : Bk, 1979,
885.

8) rhif¥gk, RAB 22, LAEFT : Sk, 27, 256
(1978).

9) hakIRk, HAE 2, =8 O o U7 17 @B ESR
A EEE e %R, p. 39 (1978).

10) wiEEspse, B 22, ik ¥y i 41 Wit
CEHRSHEEES, p. 136 (1980).

w

Improved phase sensitive detector circuit and
use of sample adapter for obtaining better
precision in measurements of electron spin
resonance and signal intensities of copper
compounds. Kunio Nakano, Hiroshi Tapano,
Shinobu Mitsunasur, and Hitoshi Suvzuxkr (College
of Science, Rikkyo University, 3-34, Nishi-Ikebukuro,
Toshima-ku, Tokyo)

Though ESR signal intensity can be measured
quantitatively by the two-step integral method, floating
of the 0O-level of the output signal from the ESR
apparatus makes the measurement difficult. The in-
tensity variation caused by reinsertion of the sample
into the cavity resonator also reduces the precision
of the measurements. To improve these two faults,
the PSD circuit was refashioned and a sample adapter
was constructed for inserting the sample at a fixed
position in the cavity. With these improvements fairly
good results were obtained. The signal intensities of
several types of copper compounds were measured with
the reconstructed apparatus and compared with each
other. The results revealed that binuclear complexes
which had the stronger interaction between the two
copper atoms showed the weaker signal intensities.

(Received Aug. 20, 1982)

Keyword phrases
quantitative measurements in ESR; reformation of PSD
of ESR apparatus; sample adapter in ESR measure-
ments; ESR signal intensities of copper compounds;
binuclear coppor complex.

NI | -El ectronic Library Service



