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Figure 1. Grain size curve for stream materials
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Table 1. General characteristics of treated segments with different dosages of CaCl, and DS-300.

ooF S Slasl 4515 Sb wy) Culbs
() S (4 p3) Sl (4o 3) o Aoy () 4lab JS
Width Cohesion Frictionangle  Longitudinal ~ Fines (%) Surfacing Segment code
(m) coefficient (degree) slope (%) thickness (m)
Jals
5.5 0.0164 48.49 3 9 0.10
Control
5.2 0.0142 50.54 3 11 0.10 CaCl;10%
5.3 0.0160 49.21 3 6 0.10 CaCl,20%
5.5 0.0139 47.89 2 9 0.12 CaCl,30%
5.1 0.0141 47.45 2 7 0.12 DS-300-10%
5.1 0.0125 48.13 2 10 0.11 DS-300-20%
5.0 0.0135 50.02 3 6 0.13 DS-300-30%
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Figure 2. Arrangement of treatments in study area

HAZ-DUST EPAM-5000 Jue S5 =Sl L NECUNSEVICHIPTICPRS S PRES
Table 2. Technical characteristics of electronic dustometer HAZ-DUST EPAM-5000

e S
Value Characteristics

clble Ls‘/v:fb)‘v\)‘ 63 gl>a
Measurement range of dosage

C)\)5 ng:fa)u.-\ 03 9>

0.001 - 2000 mg m-®

0.1-100 pm _
Measurement range of particles
s 35
+0.003mg m . .
Device precision
24 h SAL L L (’UJ .
Battery charges longevity
25.4 cm x 15.2x 35.6 ol ol
Device dimensions
GKL.» S5
4.5 kg e
Device weight
5 LG cles o
-10-50 °C oo b s w3

Tolerable temperature range

HAZ-DUST EPAM-5000 Jute s [Le oKz (O) 5 5Le Ao slad sloes (g e e (DY S
Figure 3. (a) Anti-dust agent spray system, (b) Dustometer instrument HAZ-DUST EPAM-5000
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Table 3. Analysis of variance of the independent and interaction effects of treatment type and time on
amount of emitted dust from forest roads

F ol Slay o S0le

&35T a3

Slas o § g S e me
F value Mean of square Sum of square Degree of freedom Sources
s o
57.06*" 12091.33 24182.67 2 e
Treatment type
v ol
20.15 4270.07 8540.13 2
Time
Olix Sl ¢ 58
0.094"s 19.90 79.62 4

Treatment typexTime

el Lo y3 44 540 Oluabsl C]a.ﬂ 03 basles 1 gols pme s lasOLis oS Sy ek

** and *** shows the significant effect of treatments at probability level of 99 and 99.9%, respectively.
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Table 4. Effect of CaCl, and DS-300 treatments on amount of emitted dust from forest roads (ug m™)

sals Af): R 5 S D) LialS 1oy 6 505 ol Jf;: e 555 .
Reduction  Twenty seventh Reduction (%) Ninth day Reduction Third day o
(%) day (%)
- 102° - 93 - 74 Al
Control
19.6 82b 17.2 77° 25.7 550 CaCl10%
31.4 70" 32.2 63° 60.8 29¢ CaCl20%
56.9 44° 67.7 30¢ 81.1 144 CaCl,30%
441 57be 54.8 42" 79.7 154 DS-300-10%
53.9 47°¢ 66.7 31°¢ 85.1 114 DS-300-20%
64.7 36° 69.9 28°¢ 87.8 g¢ DS-300-30%

R Aoy 0 JW\CEM)b)\JV,'M CJ}L&S S99 s laasOlis J}:..»JA)b (J}Uﬁw g_éj‘)}
Different letters in each column shows the significant difference at probability level of 5%.
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Road dust concentration (ug m)
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Figure 4. Road dust dosages according to the allowable range of PM10 (50 ug m™)
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Table 5. Analysis of variance of the independent and interaction effects of treatment type and dosage
on amount of Ca, Mg and CI of soil in margin of roads.

F ol Sle e 5SSk Slas o g soma 3l3l 4 e P
F value Mean of square  Sum of square  Degree of freedom Sources Variable
s
535.0%* 468.17 468.17 1 S
Treatment type
141.84** 124.11 372.33 3 cl
Dosage
cble x Hlag &
91.75** 80.28 240.83 3
Treatment typexDosage
s
224%* 4565.04 4565.04 1 S
Treatment type
115** 2359.37 7078.12 3 Ca
Dosage
chle x Hlas ¢
583.69** 1191.71 3575.12 3 L
Treatment typexDosage
s
88.02** 187.04 187.04 1 S
Treatment type
55.76** 118.49 355.46 3 Mg
Dosage
bl x les ¢
52.09** 110.71 332.12 3
Treatment typexDosage

o33 48 Dliabl o 53 bajle 1 (gl ine s
** Significant effect of treatments at probability level of 99%.

(¢l ) DS-300 5 0rndS 2 IS (glad o L o jlas glooslr adl> S+ lar PAHE RPN
Table 6. Chemical analysis of soil at the margin of treated roads by CaCl, and DS-300 (PPM)

ol Ao s e ol B A s S ol Bl s s By s
Increment (%) Mg Increment (%) C Increment (%) Cl )
- 20.3° - 102.0¢ - 114.7¢ Al
Control
6.9 21.7° 15.7 118.0¢ 6.3 122.0° CaCl;10%
8.4 22.0° 39.2 142.0° 9.8 126.0° CaCl,20%
4.9 21.3° 76.5 180.0? 17.1 134.3? CaCl,30%
11.8 22.7° 25 104.6¢ 0.0 114.7¢ DS-300-10%
23.1 25.0° 7.8 110.0¢ 0.9 115.7¢ DS-300-20%
95.5 39.72 12.7 115.0° 1.6 116.6° DS-300-30%

RGO Loy 0 Jla! Cﬁw}b J\:Jl:u CJ}UJ S99 slaasolis Q}Z.wjh)b C)}U.ZA J}F
Different letters in each column shows the significant difference at probability level of 5%.
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Abstract

In this study, to evaluate the performance of anti dust material DS-300 and calcium chloride in road
dust control, each with concentrations of 10, 20.30% by amount as two liters per square meter in parts
of Takht series roads of Minoodasht city were sprayed by the solution spray system. Dust
concentration was recorded when passing the vehicle at a speed of 40 km / h after 3, 9 and 27 days
after the treatments using the electronic dust meter HAZ-DUST EPAM-5000. Roadside soil sampling
was performed to examine soil calcium and magnesium changes and chlorine contamination. The
results showed that the concentration of dust on the treated roads increased over time. Also, in each
time period, with increasing the concentration of treatments, the dust concentration decreased. After
27 days, only 30% calcium chloride, 20% DS-300 and 30% DS-300 were able to maintain the road
dust emission concentration in the allowable range of 0-50 pg / m3. Since 30% of calcium chloride
and DS-300 concentrations altered the concentrations of calcium and magnesium and contaminated
the roadside soil with chlorine, only 20% of DS-300 was identified as a low-risk concentration for
road dust control.

Keywords: Anti-dust agents, Electro-dustometer, Gravel road, Minoodasht city, Pollutant index.
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