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Monitoring and Estimating Air Pollution
by the Use of Na-deposit as an Indicator

Isamu SANO, Isamu TSUBOI, Yukio NAGO
Masashi NAGAE, Shizunori KOZAKAI and Hiroshi OHTA

To acquire the information about air pollution in the vicinity of a kraft-paper mill, a net-
work of dust-fall jars, consisting of nearly 60 monitoring stations, has been established around
there. The jars, the size of which is each 16.5 cm high and 9.5 cm in diameter, were set at a height
of 1.5 m or thereabouts from the ground to be exposed for a month ; the dust-fall in the jars was
analyzed for Na* by atomic absorption spectrophotometry.

The survey has been started in 1974 and extended up to now. The present report deals mainly
with the result obtained for the period 1977 to 1979, and further, refers briefly to that for the
period 1974-1976 ; the report concerning the result of period 1980-1982 is in preparation. Through
these results, it was found that (1) Na-deposit decreases with the increase in distance from the
mill and (2) for the second period, the mean of three annual averages of a station is between 15 x
1072 and 7 x 1072 t/km? - month, while for the first period, it is between 30x 1072 and 8 X 107%; the
air quality is getting better with years.

Mention must be made of the finding that the Na-deposit of a station (x) could be estimated
by a relation x=(Q/k) - y+A in which y stands for a quantity (say, transport index) defined as
(downwind frequency)/(distance)? - (wind speed) ; Q the emission rate of dust from the mill ; k a
constant whose magnitude might be a function of the character of dust such as particle size, Na-
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content and so on ; A the background level of Na-deposit.
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2 (i == i) 0.89
3 (i == i) 0.47
4 [2ZIic] 0.50
6 MM K 0.60
7 B R 0.67
8 [z 0.54
9 [=Z 0.65
13 3] 0.94
15 B B K 0.80
16 H R 0.85
17 R oM K 1.22
18 R OBE K 0.98
20 W oM = 0.74
21 R M R 0.60
22 B om ® 0.69
23 R B X 0.98
24 3 1.07
25 B 1.24
26 B 0.81
27 B 1.30
28 B oJb ® 0.92
29 B oJb ® 1.26
30 B ot E 1.45
32 it Jt = 1.22
33 b b ®E 1.19
34 it & ®E 1.05
35 it = 0.95
36 it 0.73
37 it 1.00
38 it 1.50
39 it 1.05
40 b dt 7 0.89
42 & d6 7 0.60
43 i 7 0.63
44 it dt 7 0.70
45 it d6 7 0.86
46 it 7 1.20
47 it 7 0.98
48 7B b 7. 0.71
49 /g odt 7 0.99
50 B dt 7 1.28
51 78 1.00
52 iz} 1.22
53 [} 1.38
54 78 1.20
55 78 0.66
56 il ic] 0.59

58 /ot A 0.44
59 it 4.90
60 ® 46 ® 6.47
61 1t 0.80
63 B omE R 1.11
65 it 4t 7 1.51
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FT2—a HIEHER G2HRD B0 T X102t (Na) /kn? -
#h = 524F 534F S 15
(&F B 4 5 6 7 8 9 10 11 12 1 2 3 =
2 12 4 8 6 6 6 7 10 7 5 4 — 6.8
3 17 5 14 6 9 12 28 23 14 7 9 8 12.7
4 19 6 13 7 8 10 17 19 5 — 2 7 10.3
6 — 8 12 8 6 7 8 11 11 12 3 9 8.6
7 — 11 47 2 10 6 7 11 32 9 11 11 14.3
8 14 9 18 7 11 7 7 10 9 11 12 12 10.6
9 12 7 14 7 8 8 6 8 6 — 8 16 9.1
13 — 6 13 8 14 8 — 13 7 5 9 9 9.2
15 13 16 16 6 8 6 7 11 6 7 7 7 9.2
16 11 11 16 6 8 6 6 10 7 7 8 8 8.7
17 14 11 15 7 5 6 4 8 5 6 4 5 7.5
18 12 11 13 11 6 8 5 6 6 10 1 4 7.8
20 11 8 13 5 5 9 4 8 5 6 7 7 7.3
21 13 10 21 7 7 8 7 8 7 3 8 7 8.8
22 9 8§ 18 6 6 7 5 6 4 5 7 6 7.3
23 9 9 16 7 6 9 4 7 5 8 6 9 7.9
24 6 7 9 17 19 10 10 8 — 11 11 16 11.3
25 9 — — 18 — 15 5 10 7 6 11 17 9.8
26 § — 13 6 6 6 5 8 5 6 6 6 6.8
27 13 7 13 7 5 7 — 8 5 7 6 7 7.7
28 9 7 12 7 5 8 5 8 4 6 5 6 6.8
29 6 5 7 6 4 9 3 6 4 6 3 — 5.4
30 7 711 7 5 8 5 8 5 6 6 6 6.8
32 9 10 9 12 13 10 4 8 8 6 6 7 8.5
33 8 6 10 10 11 13 2 9 4 6 5 6 7.5
34 18 7 — 13 8 5 4 — 5 7 5 6 7.8
35 — 10 10 14 7 14 6 8 5 7 5 8 8.5
36 13 14 10 32 — 9 11 13 6 6 5 9 11.6
37 7 7 9 3 715 — 8 5 6 — 15 11.3
38 8 6 7 — 6 5 4 10 5 6 4 — 6.1
39 15 9 13 14 9 11 5 7 5 6 5 7 8.8
40 10 9 9 10 8 7 5 12 6 5 5 6 7.7
42 12 18 19 13 16 18 7 13 6 6 3 6 11.4
43 12 7 8 8 10 — 6 16 6 7 5 6 8.3
44 11 10 9 10 10 12 7 11 6 7 2 6 8.4
45 13 9 11 15 12 13 6 12 6 6 5 6 9.5
46 § 7 8 8 13 8 5 6 5 6 6 7 7.3
47 10 12 7 7 10 11 5 10 5 7 4 7 7.9
48 9 8 9 7 8 13 6 9 6 6 5 6 7.7
49 8§ 8 7 5 7 7 4 9 5 6 7 — 6.6
50 8§ 13 — 14 9 13 4 10 6 13 6 10 9.6
51 14 26 6 13 21 8 8 18 8 6 5 7 11.7
52 5 — 20 12 12 5 12 10 6 6 10 9.7
53 8 8 — 17 7 4 8 6 5 5 6 7.3
54 14 10 13 9 13 18 5 10 7 5 7 7 9.8
55 — 19 28 20 21 19 18 35 19 — 20 — 22.1
56 16 14 16 11 14 33 10 19 6 8 6 7 13.3
58 11 — 17 20 4 41 12 20 7 4 6 — 14.2
59 6 7 7 5 7 9 10 19 4 4 5 — 7.6
60 4 6 6 7 5§ — — — — — 5 5 5.4
61 9 8 9 9 9 7 5 7 5 7 5 7 7.3
63 15 10 — 5 7 6 6 17 7 17 11 4 9.5
65 6 8 — 9 8 6 3 11 5 5 4 11 6.9
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(F ) 4E56789101112123 F 5
2 11 8 — 12 12 14 5 7 4 4 10 9 8.7
3 16 10 11 12 8 23 9 12 7 6 13 12 11.6
4 18 — 11 15 9 — 10 17 1 — 10 12 11.4
6 17 13 13 9 7 27 12 13 10 6 20 24 14.3
8 6 15 11 14 12 29 15 13 8 11 34 43 17.6
9 23 10 12 17 10 19 11 10 8 6 26 23 14.6
13 9 7 12 16 11 14 9 12 6 6 15 13 10.8
15 7 8 — 11 9 20 8 9 7 5 19 — 11.3
16 16 9 11 11 — 20 9 9 8 6 19 32 13.6
17 10 6 10 15 13 10 7 16 8 6 25 11 11.4
18 17 1 16 14 8 9 8 7 4 4 16 13 9.8
20 18 — 14 10 10 9 16 11 9 5 20 18 12.7
21 21 13 10 11 7 11 16 9 5 — 23 13 12.6
22 25 11 7 10 10 8 5 7 4 4 — 14 9.5
23 6 9 7 8 11 8 4 11 3 3 13 11 8.7
24 17 7 8 24 6 14 8 11 5 4 18 11 11.1
25 13 — 24 11 7 7 4 7 7 2 17 13 10.2
26 13 9 7 11 9 12 5 7 4 3 11 55 12.2
27 1 7 — 11 7 10 2 6 2 3 7 9 6.8
28 11 5 4 9 9 13 5 6 4 2 8 8 7.0
29 4 5 7 7 6 13 3 5 3 2 5 4 5.3
30 1 6 2 7 4 11 6 5 3 3 8 8 6.2
32 12 7 6 15 12 8 5 7 12 2 8 9 8.6
33 13 6 8 14 14 13 6 6 3 3 8 10 8.7
34 13 5 5 6 6 10 4 6 4 2 8 8 6.4
35 13 6 4 7 8 12 4 6 4 3 7 — 6.7
36 13 5 17 17 3 36 2 8 1 2 11 10 10.4
37 30 5 7 11 8 9 3 6 3 — 8 — 9.0
38 13 5 7 7 8 8 2 7 3 2 9 8 6.6
39 15 10 11 16 14 — 2 1 3 2 11 10 8.6
40 15 7 11 12 10 9 3 8 4 2 11 9 8.4
42 19 10 28 20 19 10 4 8 4 3 13 11 12.4
43 19 9 21 12 19 11 3 7 3 2 12 12 10.8
44 19 7 — 19 12 10 4 4 4 1 40 10 11.8
46 23 7 10 8 16 19 3 13 3 2 9 10 10.3
47 19 7 9 11 10 10 3 6 3 3 8 12 8.4
49 2606 9 7 6 9 4 5 4 3 10 6 7.9
51 19 7 4 11 21 13 3 6 4 3 17 11 9.9
52 18 8 13 9 7 9 5 11 4 4 8 17 9.4
53 19 4 7 26 6 9 3 5 4 3 8 10 8.7
54 50 7 4 9 10 5 5 4 2 8 8 9.8
55 10 21 32 18 29 24 6 15 7 3 — — 16.5
56 22 16 18 — 18 16 4 — 7 4 11 14 13.0
58 12 — 29 — 14 14 — 9 8 5 10 15 12.9
59 10 6 7 7 8 8 3 4 3 3 8 8 6.3
60 22 3 2 — 14 7 — 7 5 2 5 — 7.5
61 27 7 10 15 10 9 5 7 4 3 — 10 9.7
63 7 5 5 8 9 12 2 9 6 5 — 14 8.4
65 13 5 10 11 8 4 6 6 3 — 10 7.5
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®2—c FIEHRE GUER) W X105t (Na) o«

s s | sasE 554 ¥ 1
& B 4 5 6 7 8 9 10 11 12 1 2 3

2 — 12 5 6 6 14 — 10 7 4 4 4 7.2
3 16 18 6 6 6 9 — 12 7 5 6 6 8
4 318 6 8 7 48 — — — — — — 15.0
6 17 21 4 8 7 7 — 11 11 13 11 15 11.4
8 13 23 — 9 7 11 — 19 27 7 23 36 17.5
9 21 22 4 7 6 15 — 12 13 12 12 20 13.1
13 15 15 11 6 9 9 — 13 8 6 6 8 9.6
16 16 16 3 7 6 12 — 10 9 7 9 13 9.8
17 1317 3 8 6 10 — 17 9 11 8 11 10.3
18 14 18 6 6 6 5 — 21 7 7 7T 7 9.5
20 14 20 3 7 510 — 8 7 10 9 8 9.2
21 17 20 6 6 6 — 11 9 16 — 11 11.1
22 16 12 3 5 5 — 8 — 7 9 11 8.4
23 16 17 3 8 13 8 — — 7 5 6 5 8.8
26 16 16 2 7 5 9 — 8 7 6 5 5 7.8
27 16 13 4 6 6 10 — 19 8 4 4 4 8.6
28 22 13 3 3 6 9 — 8 7 6 3 4 7.6
29 11 10 3 8 9 9 — 15 10 4 4 3 7.8
30 14 12 2 6 7 7 — 8 7 5 4 5 7.0
32 1319 3 9 — 21 — 7 7 3 4 7 9.3
33 19 12 4 6 8 10 — 7 7 4 3 4 7.6
34 12 11 3 6 5 11 — 7 5 4 4 3 6.5
35 16 14 4 6 7 9 — 7 7 5 4 6 7.7
37 — — 3 6 6 20 — — 7 — — — 8.4
38 12 11 4 7 5 9 — 6 5 3 3 4 6.3
39 13 18 5 4 7 14 — 13 9 4 4 4 8.6
40 13 8 4 6 4 10 — 8 5 4 4 5 6.5
42 18 16 5 6 5 12 — 8 7 4 3 5 8.1
43 16 18 5 6 5 138 — 7 5 3 3 5 7.8
46 16 12 4 6 5 10 — 9 7 5 4 5 7.6
47 18 13 4 6 5 12 — 6 7 4 4 5 7.6
51 16 18 — 12 17 19 — 13 7 3 4 10 11.9
52 9 17 20 — 6 12 — 7 6 4 5 6 9.2
53 — 63 — 10 13 10 — — 2 4 3 4 13.6
54 8 15 6 10 11 9 — 7 8 4 5 5 8.0
55 — 28 — 5 7 22 — 15 7 7 — — 13.0
56 25 29 5 8 7 16 — 8 7 4 4 7 10.9
58 12 — — — 4 8 — 16 7 5 5 7 8.0
59 13 5 5 7 9 — 7 5 3 4 4 6.5
60 207 3 — 7 5 — — 2 12 3 3 7.0
61 1 12 5 7 5 — — — 7 4 4 5 6.7
63 14 12 5 6 5 8 — — 3 6 7 — 7.3
65 53 11 8 5 9 10 — — 6 4 4 4 11.4
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%3 EFFrhrUvrg BT T X102/l A FT4—a TiktEE (524FER)
o by s E ® #oos ) ETEE B LS
(€:25)) (%) (m/s) )
(FH) 52LERE | 53R | S4FERE | B 2 0.9 13 09
2 6.8 8.7 7.2 7.6 3 0.9 1.3 3.1
3 12.7 11.6 8.8 11.0 4 7.1 1.9 14.9
4 10.3 11.4 15.0 12.7 6 1.5 3.1 1.3
6 8.6 14.3 11.4 11.4 7 23.5 3.8 14.0
8 10.6 17.6 17.5 15.2 8 23.8 3.8 21.5
9 9.1 14.6 13.1 12.8 9 23.8 3.8 14.8
13 9.2 10.8 9.6 9.9 13 19.4 2.8 7.8
15 9.2 11.3 - — 15 1.5 3.1 0.8
16 8.7 13.6 9.8 10.7 16 23.8 3.8 8.7
17 7.5 11.4 10.3 9.7 17 1.2 4.0 0.2
18 7.8 9.8 9.5 9.0 18 1.2 4.0 0.3
20 7.3 12.7 9.2 9.7 20 1.2 4.0 0.5
21 8.8 12.6 11.1 10.8 21 1.2 4.0 0.8
22 7.3 9.5 8.4 8.4 22 1.2 4.0 0.6
23 7.9 8.7 8.8 8.5 23 1.2 4.0 0.3
24 11.3 11.1 — — 24 11.2 2.9 3.4
25 9.8 10.2 — — 25 11.2 2.9 2.5
26 6.8 12.2 7.8 9.8 26 11.2 2.9 5.9
27 7.7 6.8 8.6 7.7 27 11.2 2.9 2.3
28 6.8 7.0 7.6 7.1 28 0.5 2.2 0.3
29 5.4 5.3 7.8 6.2 29 0.5 2.2 0.1
30 6.8 6.2 7.0 6.7 30 0.5 2.2 0.1
32 8.5 8.6 9.3 8.8 32 0.2 2.0 0.1
33 7.5 8.7 7.6 7.9 33 0.2 2.0 0.1
34 7.8 6.4 6.5 6.9 34 0.2 2.0 0.1
35 8.5 6.7 7.7 7.6 35 1.8 2.6 0.8
36 11.6 10.4 — — 36 9.6 3.4 5.3
37 11.3 9.0 8.4 9.6 37 9.6 3.4 2.8
38 6.1 6.6 6.3 6.3 38 9.6 3.4 1.3
39 8.8 8.6 8.6 8.7 39 9.6 3.4 2.6
40 7.7 8.4 6.5 7.5 40 1.6 2.4 0.8
42 11.4 12.4 8.1 10.6 42 1.6 2.4 1.9
43 8.3 10.8 7.8 9.0 43 6.7 2.7 6.3
44 8.4 11.8 — — 44 1.6 2.4 1.4
45 9.5 — — - 45 1.6 2.4 0.9
46 7.3 10.3 7.6 8.4 46 6.7 2.7 1.7
47 7.9 8.4 7.6 8.0 47 6.7 2.7 2.6
48 7.7 - — - 48 1.5 1.6 1.9
49 6.6 7.9 — — 49 1.5 1.6 1.0
50 9.6 — — — 50 1.5 1.6 0.6
51 11.7 9.9 11.9 11.2 51 12.5 1.5 8.3
52 9.7 9.4 9.2 9.4 52 12.5 1.5 5.6
53 7.3 8.7 13.6 9.9 53 12.5 1.5 4.4
54 9.8 9.8 8.0 9.2 54 12.5 1.5 5.8
55 22.1 16.5 13.0 17.2 55 12.5 1.5 19.1
56 13.3 13.0 10.9 12.4 56 1.5 1.6 2.7
58 14.2 12.9 8.0 11.7 58 1.5 1.6 4.8
59 7.6 6.3 6.5 6.8 59 1.6 2.4 0.0
60 5.4 7.5 7.0 6.6 60 0.5 2.2 0.0
61 7.3 9.7 6.7 7.9 61 9.6 3.4 4.4
63 9.5 8.4 7.3 8.4 63 19.4 2.8 5.6
65 6.9 7.5 11.4 8.6 65 1.6 2.4 0.3
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F4—b  EREIEH GIFEL) R4—c MEEE G4FRD)
oA | BT mo LS #oo & | BTEE B ERATEERL

(F5) (%) (m/s) %) (FS) (%) (m/s) )
2 1.9 1.5 1.6 2 2.0 1.4 1.8
3 1.9 1.5 5.7 3 2.0 1.4 6.5
4 5.0 1.9 10.5 4 5.7 1.8 12.7
6 6.4 3.8 4.7 6 6.5 4.1 4.4
8 11.7 4.0 10.0 8 14.8 3.9 13.0
9 11.7 4.0 6.9 9 14.8 3.9 9.0
13 22.3 3.3 7.6 13 19.7 3.2 7.0
15 6.4 3.8 2.6 16 14.8 3.9 5.3
16 11.7 4.0 4.0 17 3.5 2.8 0.8
17 2.1 2.8 0.5 18 3.5 2.8 1.3
18 2.1 2.8 0.8 20 3.5 2.8 2.3
20 2.1 2.8 1.4 21 3.5 2.8 3.5
21 2.1 2.8 2.1 22 3.5 2.8 2.6
22 2.1 2.8 1.6 23 3.5 2.8 1.3
23 6.0 2.4 2.6 26 5.6 2.6 3.3
24 6.0 2.4 2.2 27 5.6 2.6 1.3
25 6.0 2.4 1.6 28 1.0 2.1 0.6
26 6.0 2.4 3.8 29 1.0 2.1 0.3
27 6.0 2.4 1.5 30 1.0 2.1 0.2
28 0.7 2.1 0.4 32 0.9 3.1 0.2
29 0.7 2.1 0.2 33 0.9 3.1 0.2
30 0.7 2.1 0.2 34 0.9 3.1 0.3
32 0.9 3.0 0.2 35 1.6 2.3 0.8
33 0.9 3.0 0.2 37 8.7 3.7 2.4
34 0.9 3.0 0.3 38 8.7 3.7 1.0
35 2.1 2.7 0.9 39 8.7 3.7 2.1
36 10.6 3.9 5.1 40 3.6 4.0 1.1
37 10.6 3.9 2.7 42 3.6 4.0 2.5
38 10.6 3.9 1.2 43 7.7 1.9 10.2
39 10.6 3.9 2.5 46 7.7 1.9 2.8
40 2.9 3.2 1.1 47 7.7 1.9 4.2
42 2.9 3.2 2.5 51 11.3 1.5 7.5
43 7.4 2.3 8.1 52 11.3 1.5 5.1
44 2.9 3.2 1.8 53 11.3 1.5 4.0
46 7.4 2.3 2.2 54 11.3 1.5 5.2
47 7.4 2.3 3.4 55 11.3 1.5 17.3
49 3.5 1.9 1.9 56 3.5 1.8 5.6
51 13.0 1.6 8.1 58 3.5 1.8 10.0
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