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Fig. 1 A block diagram of the apparatus for
determination of trace amounts of water
by a photoacoustic spectroscopy

1 : Light source; 2: Filter; 3: Chopper; 4: PA cell;
5: Thermocouple; 6 : Microphone; 7 : Data acquisi-
tion unit; 8: Lock-in amplifier; 9 : Microcomputer;
10 : Recorder
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Fig. 2 Resonance type photoacoustic cell
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Fig. 3 Flow diagram

1 : High purity nitrogen; 2 : Water bath; 3 :
Diffusion tube; 4 : Standard gas diluter; 5: Hygrom-
eter; 6: PA cell; 7: Bellows valve; 8:4-way valve;

9: 3-way valve; 10 : Needle valve; 11 : Flow meter
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Fig. 4 Photoacoustic spectra of water
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Fig. 5 Typical response of the microphone at the
resonance
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Table 1 Dimensions and performances of cells

i Resonance Signal

CI\;CI Length/  Diameter/ wavelength/ Q -factor  intensity/

O. cm mm cm mv

1 21.1 18.0 48.0 30.4 49.2

2 19.3 22.0 45.0 19.7 35.3

3 19.7 26.0 45.0 53.4 28.5

4 30.7 18.0 68.6 26.2 120.1

5 30.7 22.0 68.3 34.9 81.8

6 30.7 26.0 65.8 36.2 27.0

7 40.5 18.0 90.1 12.6 126.5

8 40.0 22.0 86.6 19.0 142.8

9 40.3 26.0 85.0 15.4 81.7
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Fig. 6 Calibration curve for lower concentration
region of water
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Fig. 7 Calibration curve for higher concentra-
tion region of water
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Fig. 8 Signal intensity us. time
(a) PAS: 100 ppm~0 ppm; (b) Hygrometer : 100

ppm~0 ppm

TR, 248, BE, W DR BEEIRCLIZRPOBBARGOER 481

HHFREBCOBESHEELIE L. #HRX Fig. 7 wr
TXOCBRIFREREY AL, HFREK 5/5 OF5HE
EriBiEEe L LTHE LcE T A 1725 ppm T
Hot. oz kb, KETIX 1500 ppm 8 OEE
CREWTHEFNEL bz LA LI/ s e,
Fig. 8 13, ZEEE 100 ppm DKLy # AT HEY
LWEL T8k, RERES Oppm CHEx L Eh
Lo XFERERD #EAEAE MG (Shaw, Model
SHRA) ol AOFMAEZRL TS, KEEBRER
BECHAIL, BRitolT3BEARECEALTHS
1D B I BRI T E I N EMR I B & U CEE AT
BEEl T3 ET 10~11 FEEBEEL WS, Ak
AU TAREIL 20~30 SRR & fRd TR VWRHTREL
L. 7ods, AR BT, ZE(LDT-DDORER%Y
Iz 30 4 & S -tz PAS BIE%R1To 7o

(1984 & 10 A, H#i%#ﬁ{tf%?%)
# 33 AELTEVT—HEE

x Ak

1) C. Harris : Talanta, 19, 1523 (1972),

2) ErRER, PNBER, B K RBIL= o
i, 32, 15 (1983).

3) EAFEA, STE%A, REL=: o1k, 32, 128
(1983).

4) M. S. Shumate, R. T. Menzies, J. S. Margo-
lis, L.-G. Rogengren, : Appl. Opt., 15, 2480
(1976).

5) E. Kritchman, S. Shtrikman, M. Slatkine : J.
Opt. Soc. Am., 68, 1257 (1978).

6) L.-G. Rosengren : Appl. Opt., 14, 1960 (1975) .

)A¢

Determination of microamount of water in
nitrogen by photoacoustic spectroscopy. Masa-
nobu Hasiro, Yoshinori SugiTtani, the late Kozo Naca-
saiMa*, Kenji KaTto, and Masuo Kojima** (*The
University of Tsukuba, 1-1-1, Tennodai, Sakura-
mura, Nihari-gun, Ibaraki 305; **National Chemical
Laboratry for Industry, 1-1, Higashi, Yatabe-machi,
Tsukuba-gun, Ibaraki 305)

A simple and rapid method for photoacoustic deter-
mination of water in nitrogen has been developed
by the use of a resonance photoacoustic cell. The cell
is a double tube type suitable for measurements under
flow conditions. The change of the resonance frequency
resulting from fluctuation of temperature in the cell was
compensated by adjusting the chopping frequency so
that the maximum photoacoustic intensity was obtained.
Sample gases containing various concentrations of water
under the total pressure of 1 atm were generated by
the diffusion method for lower concentrations range.
The laboratory made apparatus which utilizes the per-
meation of water into teflon tube was used for higher
concentration regions. Plots of the photoacoustic in-
tensity versus concentrations showed a linear relation-
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ship between 25 and 1725 ppm water. No saturation Keyword phrases
was observed even at 1725 ppm. The detection limit

(at SJN=2) was 2.5 pp(llg;:ceive d February 18, 1985) resonance photoacoustic cell ; photoacoustic spec-

troscopy.

determination of trace amounts of water in mnitrogen;
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