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Particle-Size Distribution of Water-soluble Inorganic Ion Components
in Atmospheric Suspended Particles in Central Niigata Plain
Norio-Fukuzaki, Tsuyoshi Ohizumi

Mg**, NH.",
SO#~, NOs~ and Cl-) in atmospheric suspended particles (ASP) collected in central Niigata Plain were deter-

Particle-size distribution and atmospheric concentration of inorganic ions (Na*, K*, Ca®',

mined. Particles were size-fractionated in an Andersen impactor backed up by a Teflon filter over a 24-month
period from April, 1990 to March, 1992. The water-soluble components in the sample were extracted in an ultra-
sonic bath and analyzed by ion chromatography, atomic absorption spectrophotometry and spectrophotometry.

Seasonal variation in atmospheric concentrations and size distribution were investigated.

Particle-size distribution of ASP and each ionic component was roughly divided into four main patterns, (1)Dis-

tribution concentrated into fine particles over the year such as NH.*
+ Mgz+

and (4)Distribution differing in summer and in winter such as NOs~.

coarse particles over the year such as Na*, Ca’
year such as ASP and K*,

and SO, (2)Distribution predominated in

and Cl-, (3)Distribution as a bimodal pattern over the

Seasonal size-dis-

tribution patterns of Cl- and NQ;~ remarkably differed from those reported for urban atmosphere.
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Fig.2(1) Particle - size distribution curves of ASP and ionic
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Tablel Seasonal and annual average atmospheric concentrations in fine and coarse
fractions of ASP ion compornents
Fraction Spring © Summer Autumn Winter Annual Av.
ASP FF 16 14 12 9 13
(ug/nd) CF 24 14 13 9 15
Total 41 28 25 18 28
SO& FF 4,610 3,980 2,560 2,360 3,380
(nss-SO47) CF 1,040 (860.) 810 (690 ) 530 (350)  510(340) 730 (570)
( ng/nf) Total 5,650 T 4,790 3,090 2,870 4,110
NOs FF 380 40 120 210 190
( ng/of) CF 1,260 630 710 450 760
Total 1,640 670 830 660 950
Cl- FF 90 10 40 70 50
"(ng/mt) CF 740 360 880 990 740
Total 830 370 920 1,060 790
NH., FF 1,470 1,500 800 850 1,160
( ng/nt) CF 90 70 ; 40 60 60
Total 1,560 1,570 840 910 1,220
Na* FF 170 140 120 110 140
( ng/nt) CF 710 480 710 690 650
Total 880 620 " 830 800 790
K* FF 210 210 160 100 170
(nss-K*) CF 110 (80) 100 (80) 100 (70 70 (40) 100 (80)
( ng/nt) Total 320 310 260 170 270
Ca?® FF 40 10 10 20 20
(nss-Ca®) CF 460 (430) 140 (120) 130 (100) 130 (100) 210 (190)
(ng/nf) Total 500 150 140 150 230
Mg FF 30 20 20 20 20
( ng/nf) CF 140 80 110 110 110
Total 170 100 130 130 130

* FF . <<21pm Total ! FF+CF

CF.=21pm
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Table2

Fine fraction percentages

Spring Summer Autumn Winter Annual Av,

ASP 40 50 47 51 47
SO 8 83 83 82 83
NO4~ 23 6 15 32 19
Cl™ 10 3 4 7 6
NH, 94 96 95 93 95
Na* 19 22 14 14 17
K+ 66 67 61 61 64
Ca?* 8 9 10 10 9
Mg? 18 20 12 15 16
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