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Automatic Control System for Exposure of PAN to Plant
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Peroxyacetyl nitrate (PAN) concentration was automatically controlled in a PAN expoeure
system for plant to enable accurate PAN exposure experiments to be carried out effectively.

Gaseous PAN generated by bubbling nitrogen into a dilute PAN solution was introduced to
air stream which blowed into an exposure box. The PAN concentration in the exposure box was
measured with a chemiluminescent NO, analyzer continuosly and with an electron capture
detection gas chromatograph (ECD-GC) at 7-min intervals. The PAN concentration was control-
led with a computer as follows: (1) the flow rate of nitrogen introduced into the PAN solution
was PID-controlled continuously to maintain a constant NO, analyzer response between ECD-GC
outputs; (2) the NO, analyzer was recalibrated for PAN concentration at 7-min intervals by ECD-
GC.

Using this system, PAN concentration in exposure air was kept within a range of + 5% devia-

tion from a desired set point in the major time course of an experiment.
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Fig. 1. Schematic of PAN
system.

1: Np-cylinder, 2: mass flow controller,
3: bubbler of PAN solution, 4: thermo-
statted water bath, 5: pump, 6: flow meter,
7: mixing cell, 8: 3-way solenoid valve,
9: exposure box for plant, 10: auto-sampl-
ing valve, 11: ECD-GC, 12: chromatogram
processor, 13: NO, analyzer, 14: computer.
—, — gas flow line, ---- : electrical
signal path.

E represents gas exposure state and C, clean
air-ventilating state.
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Fig. 2. Block diagram of PAN concentration controller.
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C,: set point concentration, Ny: desired value of NO, ana-
lyzer response, C: ECD-GC concentration, N: NO, analyzer
response, e: control error, f: flow rate of nitrogen.

Fig. 3. Procedure of PAN concentration control

ona computer.

LT0aBEbbr s, Thid,
A TD PAN OEBEICED, &
#hod PAN BEMSEDLTWL
cEitks, ZOPITIE, T 5
—NOEROR % H 2 THRIRICD
13 Licie®, BB~ OBEIRE
paEgic FR L1, LaL, PAN
BRODBE% L OERBOBOHEICTNIE, BB PAN
BEORDEE L OERBO+FO—ITHA 5L &
T& 57, [FA—O&MT T 40 hr DL ED EBROfKEEHS
TEETH B b B,

COFITIR, BMIESHANOORE & HxEE%,
ZHEN22TC, 50%ICR-1, FOKER, BEXY 7
ZANDERER, BIAXORAMICLD, 24£1CTEE-
t2o —H, ®v I AROHENEE R, EYOERBDIH,
T1+2% iCERLT,

g/, COHEREMNLEIZFE—DEMTHOERET
W, BBEE 7 ARD PAN OBEIHERNIL T0
BE, Ky 7 2W0 PAN BEE, #EMck 3RO
», Fv 7 2ALDEEND PAN BEO_S0—I2E

0.25 10.0 150
B 0.20F  °7 eresenten t Tetere 00 T 0 . 3 3_0%5 ﬁ4o~§
5 o i §
®0.15} - ~so§’-3og
€ Pt = <
[ e [ '5}
£ 0.0}/ Ja0% 420 §
[ ! ] ]
g osl E Lol

42,05 {1
‘50057 g g
2 g s
. 00 L 1 L L J
0-0%% 1.0 7.0 30 20 020 °
Time (hour )

Fig. 4. Changes in detected and controlled values
in the time course of an experiment.
®: ECD-GC concentration, : NO,
analyzer response, ---- : flow rate of
nitrogen.
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