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Fig. 1 Block diagram of dielectric constant de-

tector

(1) Oscillator, sample side; (2) Oscillator, reference
side; (3) Mixer; (4) Low pass filter; (5) Decade
counter; (6) F-V converter; (7) Subtraction ampli-
fier; (8) Chart recorder; fy, fr arc oscillation fre-
quencies of sample side and reference side, respectively.
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Fig. 2 Schematic profile of detection cell

(1) Inlet; (2) Outlet; (3) PTFE spacer, 100um in
thickness; (4) Electrode; (5) Electrode, earth sidc;
(6) PTFE
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Fig. 3 Oscillator and buffer circuit

(1) Detection cell;  (2) L, inductance for frequency
fine tuning; (3) 3SK22; (4) 2SK19; (5) To mixer
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Fig. 4 Equivalent circuit for determining oscil-
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Above : RI detector, 1.2x10-4 RIU/FS; Below : Di-

(Al ﬁ (2) D& f&*ﬁ\/‘iﬁ:ﬂj\%‘ﬁo feie LT, &< electric constant detector; (1) Cyclohexane; (2)
MG LTWAbA EWVnZR A, Cyclopentane;  (3) Acetone; (4) Succinonitrile ;
Fic Sample injection : 1% of solute in THF, 30ul; Ob-
tained under same condition as Fig. 6; X Water;
RIU : Refractive-index unit; DCU : Dielectric con-
stant unit
o
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Fig. 6 Relation between response of detector and
dielectric constant of solute

I 10-3 DCU

1: Cyclopentane; 2 : Cyclohexane; 3 : Methyl acetate ;
4 : Cyclohexanol; 5 : Acetone; 6 : Ethanol; 7:
Acetylacetone; 8 : Methanol; 9 : Nitrobenzene; 10:
Acctonitrile; 1l : N, N-Dimethylformamide; 12:

Dimethyl sullate; 13 : Water; 14 : Formamide ;

Gel : TSK G2000H, particle size 5 pm; Column : 1800 ¢ 10min »
mmX4mm i.d.,, 28°C; Eluant: THE; Flow rate:

0.58 ml/min, 145 kg/cm® Fig. 8 Chromatogram of oligomer

Above : RI detector;  Below : Dielectric constant de-
tector;  Sample : PEG 200, 2% in THE, 30pl; Ob-
53 /nQw TS L\U)ﬂﬁfﬂ tained under same condition as lig. 6; X Walter

Fig. 712 4 HOBH oW TD 2 u= b AR

3. BERREEBO® Rl B2 ALK Bhowd (XH). BEOFBERL BITRCHT 5K
L. B2 RUBIHBIC X BEET, THRERRE  HothLhoBRRICE L TE— 7 OREAHGE LTV
BWLELEBDTHS. WTHOBHLKLLDE—-sp BT LALL{Hh%. Fig 81 PEG 200 OfEfZ
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Fig. 9 Dependence of detector response on flow
rate

Column : 1200 mmX4mm i. d.; Eluant : THF;
Solute : N, N-Dimethylformamide, 100 ppm

Table 1 Lower limit of detection

Solute & ppm
Cyclopentane 1.965 16
Cyclohexane 2.023 16
Mcihyl acetate 6.68 100
Tetrahydrofuran 7.39 —
Cyclohexanol 15.0 37
Acetone 21.1 8
Ethanol 24.3 10
Acetylacetone 25.7 8
Methanol 32.6 6
Nitrobenzene 34.8 5
Acetonitrile 37.5 3
N, N-Dimethylformamidc 37.7 +
Dimethyl sulfate 55.0 3
Water 80.4 2
Formamide 109 2

Eluant : THF; Estimated from assumption that lower limmit of

detection corresponds to 25 Hz frequency change.
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Study of dielectric constant detector for high
speed liguid chromatography. Noriyuki WATA-
NABE, Masato Azuma and Eiji Nik1 (Department of
Industrial Chemistry, Faculty of Engineering, Uni-
versity of Tokyo, 7-3-1, Hongo, Bunkyo-ku, Tokyo)

The oscillator type detector that causes an oscil-
lation frequency change due to a minute change of
dielectric property of mobile solution has been designed
and constructed. The detection cell consisted of a
pair of flat stainless steel electrodes separated from
each other by a 60 ym PTFE spacer. The volume of
the cell is 5pl. The flat electrode is suitable to form
a mirror plane by polishing. Experiments have been
performed with a GPC column by using THF as a
mobile phase. Response of the detector was inde-
pendent of flow rate. The theoretical equation ap-
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plicable to the response of the detector has been
obtained and was tested with reasonable results. The
responses are comparable to that of the conventional
refractive-index detector in many cases but better
than that of the conventional one in the favorable
cases. The lower limit of detection is 1x10-4
(dielectric constant unit) but it may be improved one
order of magnitude by choosing an optimum condition.
(Received Nov. 16, 1976)
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EFedyr7t—aA7 24— (HNB) 0 @b KB X H5BIERGE7TAI VRSV H D
RBCIDVE LI REZIh LIPS, TORKBREZFAR LAEREEERER I SBRE~ VIV VOER
e A LL. HNB ot iz 5 BEELEL (FESBET5) # 645nm CRIEL, titHd s
—logdy (A 3t PBRICHTAEBRRE) O vy bZIY BOoN BEROEE» S EEEKLZHT
L7. HNB 2.0x10-5M, @ELA®E 2.7x10-2M, pH 10.4 Lt W3 REEHTRRES (v i
VIREL k LOBIR) 1 S5ng Mn fHEECIHISIEEAL RSN, Bi=v Ay BT LECH R
AW L%, 5.0ng Mn 0BE5OHMREA—2Y Mk 4.5% (1=12) TH - 7=.

fhf F v D%z 1000 FEEBFEORETCIRITLALEE Lxvy, &A1) maEHREERLT
HECLELVWEOHHFEZTRLL., AEoflEkl3sBELRECHD, EEN 0.01ng Mn/ml

TdH 7.
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{LRITTE & 2 ¥R S (indicator reaction) & -3 5358
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B 19 DR LIS FIRT 2 b DM %L, KEE, FHE,
BIRMED 5 WIMREOIE S e E O R AT > e b o
WEXNTVS. L L, ZhbDOREDH )% FEg
KRLELELX SR FHERRY LT, [SBEE»HR
hERBEL OBRMRSLE L Bbh s, EX5LEL
KIINA ST~ BIORBR A Y U ARG KX
LHERMAL, G LR >VWTHRE LAY, 4

PR TERSALEN LN RPFHTREST
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0,0-k Fuxv 7 J{t&had Wb FE 2V
Sl b, E FeFy 7 b~ T —* (HNB &
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CORBHREFRT B HL OEREXHE Lic.
FEOIREIMETH D, BIRMIBIRY L FBET
B otchd, KEWX 0.01ng Mn/ml ¢, Zh¥TDg<
DD (0.1~0.5)ng Mn/ml DREETH 5 DiTxt L
TV EBRETHY, XoWRfiisy 3 S8E LRET
H5.

2 WHBURKE
<~V REEEE  SB~v v (99.99%) 0.250g

** ]1-(2-hydroxy-4-sulfo-1-naphthylazo) -2-naphthol-
3, 6-disulfonic acid, ¥ v — FEEICF T 3 IERE
LLTHASh TV 5.
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