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A study of effects on environment from road deicings
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Seoul Metropolitan Institute of Public Heaith and Environment, Water Chemistry Team

Abstract

Deicers have used for melting snow on the road during winter season, but they have

largely influenced on environment and public assets and human health. The pollution level of

snow and soil contained deicer was analyzed and evaluated the characteristics of deicers. The

results were as follows

1.

In the result of measurement of pollutants in snow contained deicer, the pH was a little
higher than a comparative group and the concentration of Cl ranged from 0.5% to 0.87%,
and the electric conductivity ranged 12.4 to 24.6 mmho/cm. The concentration of Cd, As,
and Hg was not detected, but those of Cu, Pb, Cr was higher than a comparative group.

. In soil of the road spreaded with deicer, the pH is getting alkalized and the concentration

of CI' was high in January and returned to the level of a comparative group in November
by physical and chemical reaction with deicer, but the concentration of heavy metals were

not connected with deicers.

. In comparison of deicing efficiency, the concentration of Cl was 3.3~5times high in

spreading with deicer before snowing than after snowing. The concentration of Cl in NaCl
was higher than CaClz, but the deicing efficiency of Nacl was better than that of CaCl.
Moreover, the new deicer have no salt, but deicing efficiency of new deicer was less than
that of NaCl and CaClz.
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@ W : Sampling site of roadside snow
‘ S Sampling site of soils.
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Fig. 1. The site of sample.
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Tab. 1. The pollutant’s concentration of snowbank from salt deicing in Seoul.
(unit: mg/L, electrical cond.: mmho/cm)

' WL W2. W3. W4, [W5. Dongbul oo ool ari-son
) site {Yangjae-don| Hannam [Dongda-emulCheongr-yan  Arterial ) R
item g R. Bridge n R. gri R. Road : group
pH 75 73 73 77 7.0 70
cr 8685.3 85435 5778.4 46085 7799.0 5140.3 2836
Cu 0585 0573 0611 0.446 0.642 0.235 0.235
pb 0.406 0.641 0.463 0547 0.827 0.261 0.088
cd ND N.D N.D N.D ND N.D N.D
electrical %38 %.4 17.1 124 217 143 0.083
cond.
SO4= 179.4 224.4 1772 182.8 1784 167.8 129
Ca 14012 1222.4 882.4 931.2 12887 1361.2 52
Mg 339 282 1875 198 3045 112 2375
Na 2231.0 31685 1559.1 1387.2 22778 1027.8 19.0
As N.D N.D N.D N.D N.D N.D N.D
Cr 0.169 0.204 0.151 0.145 0.302 0.108 N.D
Hg N.D N.D N.D N.D N.D N.D N.D
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Tab. 2. The pollution level of roadside soil from salt deicing in Seoul.

(unit: mg/kg)
item pH cr Cu pb cd

. 2000, 2000. 2000, 2000, 2000.
site Jan. Nov. Jan. Nov. Jan. Nov. Jan. Nov. Jan. Nov.
511. CS‘heu“g 71 | 79 | 3280 | 45 | 75250 | 47564 | 78238 | 49742 | 0362 | 0325
Sﬁai}:{ak 65 | 74 | 2026 | 872 | 16889 | 34538 | 80.8%0 | 62034 | 0.148 | 0248
Slfér(lzlympic 67 | 69 | 1467 | &5 | 32489 | 37.195 | 60103 | 9159 | 0157 | 0205
54 Samsung oo |\ 7q | 917 | 1236 | 26435 | 67.867 | 36462 | 11903 | 0144 | 0190
Hospital
S5. Yeomgok | oy | 70 | 1poe | 782 | 42733 | 30330 | 57319 | 20967 | 0198 | 0272
crossroad
S6. OryulC | 65 | 78 | 1089 | 702 | 60640 | 7744 | 38246 | 5692 | 0171 | 0194
StYeomcha~ | oo | 70 | o134 | 672 | 15450 | 15938 | 17717 | 5764 | 0314 | 0263
ngdong
S8. Jamsil
o8 Jamst 68 | 64 | 687 | 570 | 8375 | 6984 | 2186 | 2171 | 0139 | 0133
S9.
Conghangro | 76 | 78 | 1663 | 1359 | 40710 | 40160 | 13675 | 140731 | 0262 | 0.104
Comparison 73 700 2442 2383 0.119
group
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Fig. 2. The seasonal variation of pH in
roadside soil.
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Fig. 3. The seasonal variation of Chloride in
roadside soil.
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Fig. 4. The seasional variation of Heavy metal

0 e

in roadside soil-Cupper.
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Fig. 5. The seasional variation of Heavy metal

in roadside soil-Lead.
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Fig. 6. The seasional variation of Heavy metal
in roadside soil-cadimium.
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Tab. 3. The comparison of various deicing’s properties.

T ¢ |snowtall before snowfall after snowfall
€ name o :
Deicing amount pH c(h;;zr/‘nf)e pH c(hrom gnqd)e
dem —4 7.4 8366.2 73 24815
Calcium
Chroride Sem —1 72 16803.3 73 3895
all2
Tom e 67 880933 7.2 1754738
dem —7 6.8 107069 74 32614
Sodium 5
Chrorice M%7 g 7.2 241415 77 5494.8
a
Tem 3 g 75 104081.2 75 241060
Sem 5, 59 177 60 106
Compound of
g scid | 224 ¢ 58 532 63 142
Tom 58 2127 59 17.7
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Fig. 7. The picture of various deicing.
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