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ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɄɎɟŮ ɛɘŬ ɓŬɗɘɎ ŬɜɎůŬ



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɄɎɟŮ ɛɘŬ ɓŬɗɘɎ ŬɜɎůŬ

VɂɏɟŮɘɠ Űɘ ŮɘůɏˊɜŮɡůŮɠ;



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɄɎɟŮ ɛɘŬ ɓŬɗɘɎ ŬɜɎůŬ

VɂɏɟŮɘɠ Űɘ ŮɘůɏˊɜŮɡůŮɠ;

VȾŬŰɎ ɛɏůɞ ɧɟɞ ˊŮɟɑˊɞɡ 50.000.000 ɜŬɜɞůɤɛŬŰɑŭɘŬ < 50nm



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɄɎɟŮ ɛɘŬ ɓŬɗɘɎ ŬɜɎůŬ

VɂɏɟŮɘɠ Űɘ ŮɘůɏˊɜŮɡůŮɠ;

VȾŬŰɎ ɛɏůɞ ɧɟɞ ˊŮɟɑˊɞɡ 50.000.000 ɜŬɜɞůɤɛŬŰɑŭɘŬ < 50nm

VȾŬŰɎ ɛɏůɞ ɧɟɞ Űɖɜ ɖɛɏɟŬ ŮɘůˊɜɏŮɘɠ 1.000.000.000.000 ŰɏŰɞɘŬ 

ůɤɛŬŰɑŭɘŬ



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɄɎɟŮ ɛɘŬ ɓŬɗɘɎ ŬɜɎůŬ

VɂɏɟŮɘɠ Űɘ ŮɘůɏˊɜŮɡůŮɠ;

VȾŬŰɎ ɛɏůɞ ɧɟɞ ˊŮɟɑˊɞɡ 50.000.000 ɜŬɜɞůɤɛŬŰɑŭɘŬ < 50nm

VȾŬŰɎ ɛɏůɞ ɧɟɞ Űɖɜ ɖɛɏɟŬ ŮɘůˊɜɏŮɘɠ 1.000.000.000.000 ŰɏŰɞɘŬ 

ůɤɛŬŰɑŭɘŬ

VɆŬɠ űŬɑɜɞɜŰŬɘ ˊɞɚɚɎ; Ʉɤɠ ɛŬɠ ŮˊɖɟŮɎɕɞɡɜ; Ʉɤɠ ŮˊɖɟŮɎɕɞɡɜ 

Űɞ ˊŮɟɘɓɎɚɚɞɜ; ɇɞ əɚɑɛŬ; 



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɄɎɟŮ ɛɘŬ ɓŬɗɘɎ ŬɜɎůŬ

VɂɏɟŮɘɠ Űɘ ŮɘůɏˊɜŮɡůŮɠ;

VȾŬŰɎ ɛɏůɞ ɧɟɞ ˊŮɟɑˊɞɡ 50.000.000 ɜŬɜɞůɤɛŬŰɑŭɘŬ < 50nm

VȾŬŰɎ ɛɏůɞ ɧɟɞ Űɖɜ ɖɛɏɟŬ ŮɘůˊɜɏŮɘɠ 1.000.000.000.000 ŰɏŰɞɘŬ 

ůɤɛŬŰɑŭɘŬ

VɆŬɠ űŬɑɜɞɜŰŬɘ ˊɞɚɚɎ; Ʉɤɠ ɛŬɠ ŮˊɖɟŮɎɕɞɡɜ; Ʉɤɠ ŮˊɖɟŮɎɕɞɡɜ 

Űɞ ˊŮɟɘɓɎɚɚɞɜ; ɇɞ əɚɑɛŬ; 



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȾŬŰɎ ɛɏůɞ ɧɟɞ Űɖɜ ɖɛɏɟŬ ŮɘůˊɜɏŮɘɠ 1.000.000.000.000 ŰɏŰɞɘŬ 

ůɤɛŬŰɑŭɘŬ

VɆŬɠ űŬɑɜɞɜŰŬɘ ˊɞɚɚɎ; Ʉɤɠ ɛŬɠ ŮˊɖɟŮɎɕɞɡɜ; Ʉɤɠ ŮˊɖɟŮɎɕɞɡɜ 

Űɞ ˊŮɟɘɓɎɚɚɞɜ; ɇɞ əɚɑɛŬ; 

VŪŬ ŭɞɨɛŮ : ɄɞɘŬ ŮɑɜŬɘ ŬɡŰɎ ŰŬ ɜŬɜɞůɤɛŬŰɑŭɘŬ, ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɞɡɠ, Űɖ ůɖɛŬůɑŬ Űɞɡɠ əŬɘ Űɘɠ 

ůɖɛŬɜŰɘəɧŰŮɟŮɠ ŮˊɘŭɟɎůŮɘɠ Űɞɡɠ ůŰɖɜ Ŭɜɗɟɩˊɘɜɖ ɡɔŮɑŬ 



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VŪŬ ŭɞɨɛŮ : ɄɞɘŬ ŮɑɜŬɘ ŬɡŰɎ ŰŬ ɜŬɜɞůɤɛŬŰɑŭɘŬ, ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɞɡɠ, Űɖ ůɖɛŬůɑŬ Űɞɡɠ əŬɘ Űɘɠ 

ůɖɛŬɜŰɘəɧŰŮɟŮɠ ŮˊɘŭɟɎůŮɘɠ Űɞɡɠ ůŰɖɜ Ŭɜɗɟɩˊɘɜɖ ɡɔŮɑŬ 

VɄɟɞɠ Űɞ ˊŬɟɧɜ ɗŬ ůŬɠ ŮɘůɎɔɤ ůŰɞ ˊɚŬɑůɘɞ:

Vȼ ŬŰɛɧůűŬɘɟŬ ŮɑɜŬɘ ɏɜŬɠ çŰŬɛɘŮɡŰɐɟŬɠè ɞ ɞˊɞɑɞɠ ŬɚɚɎɕŮɘ 

ůɡɜŮɢɩɠ

VȹɖɚŬŭɐ Űɘ ŬɚɚɎɕŮɘ;



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

Vȼ ŬŰɛɧůűŬɘɟŬ ŮɑɜŬɘ ɏɜŬɠ çŰŬɛɘŮɡŰɐɟŬɠè ɞ ɞˊɞɑɞɠ ŬɚɚɎɕŮɘ 

ůɡɜŮɢɩɠ

VȹɖɚŬŭɐ Űɘ ŬɚɚɎɕŮɘ;

VɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ əŬɘ ɖ ůɨůŰŬůɖ Űɞɡ

VũɘŬŰɑ;



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

Vȼ ŬŰɛɧůűŬɘɟŬ ŮɑɜŬɘ ɏɜŬɠ çŰŬɛɘŮɡŰɐɟŬɠè ɞ ɞˊɞɑɞɠ ŬɚɚɎɕŮɘ 

ůɡɜŮɢɩɠ

VȹɖɚŬŭɐ Űɘ ŬɚɚɎɕŮɘ;

VɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ əŬɘ ɖ ůɨůŰŬůɖ Űɞɡ

VũɘŬŰɑ;

VȷɜɗɟɤˊɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ əŬɘ ɧɢɘ ɛɧɜɞ



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȷɜɗɟɤˊɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ əŬɘ ɧɢɘ ɛɧɜɞ

https://www.researchgate.net/figure/Number-concentrations-particles-per-cubic-

centimetre-of-nanoparticles-in-the-atmosphere_fig1_225038844



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȷɜɗɟɤˊɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ əŬɘ ɧɢɘ ɛɧɜɞ

VɈˊɎɟɢɞɡɜ ɡɔɟɎ əŬɘ ůŰŮɟŮɎ

VȰəŰŬəŰŬ űŬɘɜɧɛŮɜŬ ˊ.ɢ. ŮəɟɐɝŮɘɠ ɖűŬɘůŰŮɑɤɜ

VȺˊɑůɖɠ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ˊŮɟɘɞɢɐ əɡɟɘŬɟɢɞɨɜ ŭɘŬűɞɟŮŰɘəɎ 

ɜŬɜɞůɤɛŬŰɑŭɘŬ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ ˊɖɔɏɠ



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȷɜɎɚɞɔŬ ɛŮ Űɖɜ ˊŮɟɘɞɢɐ ŭɖɚŬŭɐ;

https://www.researchgate.net/figure/Number-concentrations-particles-per-cubic-

centimetre-of-nanoparticles-in-the-atmosphere_fig1_225038844
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VɄɞɘŬ ŮɑɜŬɘ ŰŬ ˊɘɞ ŮˊɘəɑɜŭɡɜŬ;

https://www.researchgate.net/figure/Number-concentrations-particles-per-cubic-

centimetre-of-nanoparticles-in-the-atmosphere_fig1_225038844



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȷɜɎɚɞɔŬ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡɠ ɏɢɞɡɜ ŭɘŬűɞɟŮŰɘəɐ ůɨůŰŬůɖ, 

ɘŭɘɧŰɖŰŮɠ əŬɘ ɛɖɢŬɜɘůɛɞɨɠ (ˊ.ɢ. ŬˊɧɗŮůɖɠ, ŮɝŬɚɚɞɑɤůɖɠ)

http://radontestingdallas.com/indoor-air-quality-testing-composition-dust-particles-

particulate-matter/



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

Vɇɘ ůɡɛˊŮɟɎůɛŬŰŬ əŬɘ ˊŬɟŬŰɖɟɐůŮɘɠ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɞ 

ˊɟɞɖɔɞɨɛŮɜɞ ŭɘɎɔɟŬɛɛŬ;

1. Ƀ ɛŮɔŬɚɨŰŮɟɞɠ Ŭɟɘɗɛɧɠ ɜŬɜɞůɤɛŬŰɘŭɑɤɜŬűɞɟɎ ůŰŬ 

ɛɘəɟɧŰŮɟŬ

2. ɇŬ ɜŬɜɞůɤɛŬŰɑŭɘŬɛŮ Űɞ ɛɘəɟɧŰŮɟɞ ɛɏɔŮɗɞɠ ñnucleation 

modeòŮɑɜŬɘ əɡɟɑɤɠ ŰŬ ɗŮɘɘəɎ, ɜɘŰɟɘəɎ əŬɘ ɞɟɔŬɜɘəɎ ɡɚɘəɎ. 

ũɨɟɤ Ŭˊɧ ŬɡŰɎ ŬɜŬˊŰɨůůɞɜŰŬɘ ŰŬ ɡˊɧɚɞɘˊŬ 



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȷɜɎɚɞɔŬ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡɠ ɏɢɞɡɜ ŭɘŬűɞɟŮŰɘəɐ ůɨůŰŬůɖ, 

ɘŭɘɧŰɖŰŮɠ əŬɘ ɛɖɢŬɜɘůɛɞɨɠ (ˊ.ɢ. ŬˊɧɗŮůɖɠ, ŮɝŬɚɚɞɑɤůɖɠ)

http://radontestingdallas.com/indoor-air-quality-testing-composition-dust-particles-

particulate-matter/



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȾɨəɚɞɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ

Lespes,G. et al., 2020. Natural Nanoparticles,AnthropogenicNanoparticles,Where Is the
Frontier?Front. Environ. Sci., 29May2020. https://doi .org/10.3389/fenvs.2020.00071.

https://doi.org/10.3389/fenvs.2020.00071


ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȾɨəɚɞɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ

VȷɜŬˊŰɨůůɞɜŰŬɘ əɡɟɑɤɠ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ

VɇŬ ɎɚŬŰŬ ůɡɚɚɏɔɞɡɜ ɜŮɟɧ

VȳŰŬɜ ɛŮɔŬɚɩůɞɡɜ ŬɟəŮŰɎ 

ˊɏűŰɞɡɜ ɛŮ Űɖ ɓɟɞɢɐ

Lespes,G. et al., 2020. Natural Nanoparticles,AnthropogenicNanoparticles,Where Is the
Frontier?Front. Environ. Sci., 29May2020. https://doi .org/10.3389/fenvs.2020.00071.

https://doi.org/10.3389/fenvs.2020.00071


ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȾɨəɚɞɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ

VɇŬ ɞɟɡəŰɎ ŮɑɜŬɘ ŰŬ ɛŮɔŬɚɨŰŮɟŬ

VɄɏűŰɞɡɜ ɢɤɟɑɠ ŬˊŬɟŬɑŰɖŰŬ

Űɖ ɓɞɐɗŮɘŬ Űɖɠ ɓɟɞɢɐɠ

Lespes,G. et al., 2020. Natural Nanoparticles,AnthropogenicNanoparticles,Where Is the
Frontier?Front. Environ. Sci., 29May2020. https://doi .org/10.3389/fenvs.2020.00071.

https://doi.org/10.3389/fenvs.2020.00071


ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȾɨəɚɞɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ

VȷɜɗɟɤˊɞɔŮɜɐ əŬɘ űɡůɘəɎ

VȹɘŬəɟɑɜɞɜŰŬɘ ůŮ ˊɟɤŰɞɔŮɜɐ əŬɘ

ŭŮɡŰŮɟɞɔŮɜɐ

Lespes,G. et al., 2020. Natural Nanoparticles,AnthropogenicNanoparticles,Where Is the
Frontier?Front. Environ. Sci., 29May2020. https://doi .org/10.3389/fenvs.2020.00071.

https://doi.org/10.3389/fenvs.2020.00071


ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȾɨəɚɞɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ

VɄɟɤŰɞɔŮɜɐ ȷɜɗɟɤˊɞɔŮɜɐ

VȷɡŰɞəɑɜɖŰŬ, əɚɑɓŬɜɞɘ,

ɓɘɞɛɖɢŬɜɑŮɠ, ŮɜŮɟɔŮɘŬəɞɑ ůŰŬɗɛɞɑ

VȾŬɘé.

Lespes,G. et al., 2020. Natural Nanoparticles,AnthropogenicNanoparticles,Where Is the
Frontier?Front. Environ. Sci., 29May2020. https://doi .org/10.3389/fenvs.2020.00071.

https://doi.org/10.3389/fenvs.2020.00071


ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȾɨəɚɞɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ

VɄɟɤŰɞɔŮɜɐ ȷɜɗɟɤˊɞɔŮɜɐ

VȷɡŰɞəɑɜɖŰŬ, əɚɑɓŬɜɞɘ,

ɓɘɞɛɖɢŬɜɑŮɠ, ŮɜŮɟɔŮɘŬəɞɑ ůŰŬɗɛɞɑ

VȾŬɘ ŰůɘɔɎɟɞ, űɞɨɟɜɞɘ, əŮɟɘɎé.

Lespes,G. et al., 2020. Natural Nanoparticles,AnthropogenicNanoparticles,Where Is the
Frontier?Front. Environ. Sci., 29May2020. https://doi .org/10.3389/fenvs.2020.00071.

https://doi.org/10.3389/fenvs.2020.00071


ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȾɨəɚɞɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ

VūɡůɘəɎ

VȷɛɛɞɗɨŮɚɚŮɠ, əɨɛŬŰŬ,  

VəŬɘé.

Lespes,G. et al., 2020. Natural Nanoparticles,AnthropogenicNanoparticles,Where Is the
Frontier?Front. Environ. Sci., 29May2020. https://doi .org/10.3389/fenvs.2020.00071.

https://doi.org/10.3389/fenvs.2020.00071


ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȾɨəɚɞɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ

VūɡůɘəɎ

VȷɛɛɞɗɨŮɚɚŮɠ, əɨɛŬŰŬ,  

VəŬɘ ɛŮŰŮɤɟɘəɐ ůəɧɜɖ

Lespes,G. et al., 2020. Natural Nanoparticles,AnthropogenicNanoparticles,Where Is the
Frontier?Front. Environ. Sci., 29May2020. https://doi .org/10.3389/fenvs.2020.00071.

https://doi.org/10.3389/fenvs.2020.00071


ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VȾɨəɚɞɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ

VūɡůɘəɎ

VȷɛɛɞɗɨŮɚɚŮɠ, əɨɛŬŰŬ,  

VəŬɘ ɛŮŰŮɤɟɘəɐ ůəɧɜɖ



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɄŬɟŬɛɞɜɐ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ

VɆɨɜŰɞɛɖ

V1-10nm: ɚŮˊŰɎ ïɖɛɏɟŬ 

VȷɚɚɎ ˊɞɚɚɏɠ űɞɟɏɠ ɛŮɔɎɚŮɠ   

ˊɞůɧŰɖŰŮɠ

Lespes,G. et al., 2020. Natural Nanoparticles,AnthropogenicNanoparticles,Where Is the
Frontier?Front. Environ. Sci., 29May2020. https://doi .org/10.3389/fenvs.2020.00071.

https://doi.org/10.3389/fenvs.2020.00071


ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɄŬɟŬɛɞɜɐ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ

VȯɚŬŰŬ (əɡɟɑɤɠ NaCl)

VŭɘɎűɞɟŬ ɛŮɔɏɗɖ 

VɀŮɔɎɚɖ ˊŬɟɞɡůɑŬ

Lespes,G. et al., 2020. Natural Nanoparticles,AnthropogenicNanoparticles,Where Is the
Frontier?Front. Environ. Sci., 29May2020. https://doi .org/10.3389/fenvs.2020.00071.

https://doi.org/10.3389/fenvs.2020.00071


ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɉŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ 

VȾŬŰɎŰŬɝɖ ɛŮ ɓɎůɖ Űɞ ɛɏɔŮɗɞɠ

VɈˊɎɟɢɞɡɜ ˊɞɚɚɏɠ ɛɏɗɞŭɞɘ:

Vȳˊɤɠ: ȹɘɎɛŮŰɟɞɠ (Ŭɜ ŰŬ ɗŮɤɟɐůɞɡɛŮ ůűŬɑɟŮɠ ɛŮ Ůɘŭɘəɧ 

ɓɎɟɞɠ 1)



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

Querol, et al. 2019. Monitoring the impact of desert dust outbreaks for air quality for 

health studies, Environment International,Volume 130, 104867.
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Querol, et al. 2019. Monitoring the impact of desert dust outbreaks for air quality for 

health studies, Environment International,Volume 130, 104867.
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Querol, et al. 2019. Monitoring the impact of desert dust outbreaks for air quality for 

health studies, Environment International,Volume 130, 104867.



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɉŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ 

VɀŮŰɟɐůŮɘɠ Űɤɜ ŭɘŬůŰɎůŮɤɜ

VȹŮɜ ŮɑɜŬɘ Ůɨəɞɚɖ ŭɘŬŭɘəŬůɑŬ ɚɧɔɤ:

VɄɞůɧŰɖŰŬɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ

VȷɡŰɎ ˊɞɡ ɏɢɞɡɜ ɛɏɔŮɗɞɠ <10nmŮɑɜŬɘ ˊɞɚɨ ŭɨůəɞɚɞ ɜŬ 

ɛŮŰɟɖɗɞɨɜ



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɉŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ 

VɀŮ Űɞ ɇȺɀ ɛˊɞɟɞɨɛŮ ɜŬ ŭɞɨɛŮ:

Vɇɞ ɀɏɔŮɗɞɠ

Vɇɖ ɛɞɟűɞɚɞɔɑŬ 

Vūɡůɘəɏɠ ɘŭɘɧŰɖŰŮɠ

Vɉɖɛɘəɏɠ ȽŭɘɧŰɖŰŮɠ

VȾɟɡůŰŬɚɚɞɔɟŬűɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɉŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ 

VɀŮ Űɞ ɇȺɀ ɛˊɞɟɞɨɛŮ ɜŬ ŭɞɨɛŮ:

Vɇɞ ɀɏɔŮɗɞɠ 

Vɇɖ ɛɞɟűɞɚɞɔɑŬ 

Vūɡůɘəɏɠ ɘŭɘɧŰɖŰŮɠ

Vɉɖɛɘəɏɠ ȽŭɘɧŰɖŰŮɠ

VȾɟɡůŰŬɚɚɞɔɟŬűɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɉŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ 

VɀŮ Űɞ ɇȺɀ ɛˊɞɟɞɨɛŮ ɜŬ ŭɞɨɛŮ:

Vɇɞ ɀɏɔŮɗɞɠ 

Vɇɖ ɛɞɟűɞɚɞɔɑŬ 

Vūɡůɘəɏɠ ɘŭɘɧŰɖŰŮɠ

Vɉɖɛɘəɏɠ ȽŭɘɧŰɖŰŮɠ

VȾɟɡůŰŬɚɚɞɔɟŬűɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɉŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ 

VɀŮ Űɞ ɇȺɀ ɛˊɞɟɞɨɛŮ ɜŬ ŭɞɨɛŮ:

Vɇɞ ɀɏɔŮɗɞɠ 

Vɇɖ ɛɞɟűɞɚɞɔɑŬ

Vūɡůɘəɏɠ ɘŭɘɧŰɖŰŮɠ

Vɉɖɛɘəɏɠ ȽŭɘɧŰɖŰŮɠ

VȾɟɡůŰŬɚɚɞɔɟŬűɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ



ɁȷɁɃɆɋɀȷɇȽȹȽȷ  ɆɇȼɁ  ȷɇɀɃɆūȷȽɅȷ

VɆɖɛŬůɑŬ Űɖɠ ˊŬɟɞɡůɑŬɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ 

Vȼ ůɡɜɏɜɤůɖ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ:

VȷɚɚɎɕŮɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɞɡɠ əŬɘ Űɘɠ ɞˊŰɘəɏɠ ɏŰůɘ ˊɟɞəŬɚŮɑ 

ɛŮŰŬɓɞɚɏɠ ůŰɞ əɚɑɛŬ 

http://radontestingdallas.com/indoor-air-quality-testing-composition-dust-particles-

particulate-matter/
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VɆɖɛŬůɑŬ Űɖɠ ˊŬɟɞɡůɑŬɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ 

Vȼ ůɡɜɏɜɤůɖ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ:

VȷɚɚɎɕŮɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɞɡɠ əŬɘ Űɘɠ ɞˊŰɘəɏɠ ɏŰůɘ ˊɟɞəŬɚŮɑ 

ɛŮŰŬɓɞɚɏɠ ůŰɞ əɚɑɛŬ 

VɀŮ ˊɞɘɞ Űɟɧˊɞ;
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VɆɖɛŬůɑŬ Űɖɠ ˊŬɟɞɡůɑŬɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ 

Vȼ ůɡɜɏɜɤůɖ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ:

VȷɚɚɎɕŮɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɞɡɠ əŬɘ Űɘɠ ɞˊŰɘəɏɠ ɏŰůɘ ˊɟɞəŬɚŮɑ 

ɛŮŰŬɓɞɚɏɠ ůŰɞ əɚɑɛŬ 

VɀŮ ˊɞɘɞ Űɟɧˊɞ;

VȯɛŮůŬ əŬɘ ɏɛɛŮůŬ 
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VɆɖɛŬůɑŬ Űɖɠ ˊŬɟɞɡůɑŬɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ 

VɇŬ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ:

Vȷˊɞɟɟɞűɞɨɜ əŬɘ ŬɜŬəɚɞɨɜ (ˊɟɞɠ Űɞ ŭɘɎůŰɖɛŬ) ŬəŰɘɜɞɓɞɚɑŬ 

əŬɘ ɏŰůɘ ŮˊɖɟŮɎɕɞɡɜ Űɖ ɗŮɟɛɞəɟŬůɑŬ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ ɎɟŬ əŬɘ 

Űɞ əɚɑɛŬ

VȷɡŰɧ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɛŮ Űɟɧˊɞ çɗŮŰɘəɧè, ŭɖɚŬŭɐ Ŭɨɝɖůɖ Űɖɠ 

ɗŮɟɛɞəɟŬůɑŬ ŬɚɚɎ əŬɘ ŬɟɜɖŰɘəɧ
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VɆɖɛŬůɑŬ Űɖɠ ˊŬɟɞɡůɑŬɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ 

VɇŬ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ:

Vȷɜ ŰŬ ɜŬɜɞůɤɛŬŰɑŭɘŬ ŮɑɜŬɘ ɡŭɟɧűɘɚŬ ŰɧŰŮ ɚŮɘŰɞɡɟɔɞɨɜ ůŬɜ 

ˊɡɟɐɜŮɠ ůɡɛˊɨəɜɤůɖɠ ŮˊɖɟŮɎɕɞɜŰŬɠ ɎɛŮůŬ Űɘɠ ŬŰɛɞůűŬɘɟɘəɏɠ 

əŬŰŬəɟɖɛɜɑůŮɘɠ 
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VɆɖɛŬůɑŬ Űɖɠ ˊŬɟɞɡůɑŬɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ 

VɇŬ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ:

Vȷɜ ŰŬ ɜŬɜɞůɤɛŬŰɑŭɘŬ ŮɑɜŬɘ ɡŭɟɧűɘɚŬ ŰɧŰŮ ɚŮɘŰɞɡɟɔɞɨɜ ůŬɜ 

ˊɡɟɐɜŮɠ ůɡɛˊɨəɜɤůɖɠ ŮˊɖɟŮɎɕɞɜŰŬɠ ɎɛŮůŬ Űɘɠ ŬŰɛɞůűŬɘɟɘəɏɠ 

əŬŰŬəɟɖɛɜɑůŮɘɠ 

Vȼ ŮˊɑŭɟŬůɖ ůŰɞ əɚɑɛŬ ŭŮɜ ŮɑɜŬɘ Ůɨəɞɚɞ ɜŬ ɛŮŰɟɖɗŮɑ

VɆŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ: 
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VɆɖɛŬůɑŬ Űɖɠ ˊŬɟɞɡůɑŬɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ 

Vȼ ŮˊɑŭɟŬůɖ ůŰɞ əɚɑɛŬ ŭŮɜ ŮɑɜŬɘ Ůɨəɞɚɞ ɜŬ ɛŮŰɟɖɗŮɑ

VɆŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ: 

VɃ ŬɘɛŬŰɑŰɖɠ əŬɘ ŰŬ ɏɔɢɟɤɛŬ Ŭˊɞɟɟɞűɞɨɜ ŬəŰɘɜɞɓɞɚɑŬ əŬɘ 

ɗŮɟɛŬɑɜɞɡɜ Űɖɜ ŬŰɛɧůűŬɘɟŬ
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VɆɖɛŬůɑŬ Űɖɠ ˊŬɟɞɡůɑŬɠ Űɤɜ ɜŬɜɞůɤɛŬŰɘŭɑɤɜ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ 

Vȼ ŮˊɑŭɟŬůɖ ůŰɞ əɚɑɛŬ ŭŮɜ ŮɑɜŬɘ Ůɨəɞɚɞ ɜŬ ɛŮŰɟɖɗŮɑ

VɆŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ: 

VɃ ŬɘɛŬŰɑŰɖɠ əŬɘ ŰŬ ɏɔɢɟɤɛŬ Ŭˊɞɟɟɞűɞɨɜ ŬəŰɘɜɞɓɞɚɑŬ əŬɘ 

ɗŮɟɛŬɑɜɞɡɜ Űɖɜ ŬŰɛɧůűŬɘɟŬ

VɇŬ ɡˊɧɚɞɘˊŬ ɛŮɘɩɜɞɡɜ Űɖ ɗŮɟɛɞəɟŬůɑŬ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ




