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Saturs

Kristaliskais Silicija dioksids — ta raksturojums un sastopamiba darba vidé;
Darba procesi, kuros visbiezak ir saskarsme ar kristalisko SiO,;

Kristaliska SiO, ietekme uz veselibu un laundabigo audzéju riski;
Preventivie un aizsardzibas pasakumi darbiniekiem.

Sio,
 _
e

B R1GAS STRADINA

ﬁ UNIVERSITATE




Azbests Kristaliskais Silicija dioksids




Silicija dioksida raksturojums

Molekulara struktara SiO,

Tie ir cieti kristaliski putekli, ar asam skautnem
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Acute Tox. 2 H330 EC nr.: 601-214-2
STOTRE 1 H372 (plaugas) CAS nr.: 112926-00-8
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Silicon Dioxide - an overview | ScienceDirect Substance Information — ECHA, 2025



https://echa.europa.eu/substance-information/-/substanceinfo/100.128.559
https://echa.europa.eu/substance-information/-/substanceinfo/100.128.559
https://echa.europa.eu/substance-information/-/substanceinfo/100.128.559
https://echa.europa.eu/substance-information/-/substanceinfo/100.128.559
https://www.sciencedirect.com/topics/physics-and-astronomy/silicon-dioxide
https://www.sciencedirect.com/topics/physics-and-astronomy/silicon-dioxide
https://www.sciencedirect.com/topics/physics-and-astronomy/silicon-dioxide
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THE RELATIVE SIZE
OF PARTICLES

From the COVID-19 pandemic to the U.S.
West Coast wildfires, some of the biggest
threats now are also the most microscopic. .

HUMAN HAIR 50-180um »

FOR SCALE

A particle needs to be 10 microns (um) or FINE BEACH SAND 90pm >
less before it can be inhaled into your :

respiratory tract. But just how small are
these specks?

Here's a look at the relative sizes of
some familiar particles ¥
WHITE BLOOD CELL 25um »

GRAIN OF POLLEN 15um »
DUST PARTICLE (PM1wo) <10um >
RED BLOOD CELL 7-8um »

RESPIRATORY DROPLETS S-10um »
DUST PARTICLE (PM2.s) 2.5um >

BACTERIUM 1-3um » ‘
WILDFIRE SMOKE 0.4-0.7um » s =
" CORONAVIRUS 0.1-0.5um s

Respiratory droplets have the potential
*ﬁ‘g to carry smaller particles within them,
ZIKA VIRUS 0.045um » such as dust or coronavirus.

s e \_, wildfire smoke can persist in the air for

2 B several days, and even months.
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Pollen can trigger allergic reactions

] and hay fever—which 1in §

Americans experience every year.

Dowsint Harward vueth

* The visibility limits for what the naked
eye can see hovers around 10-40um.



Fizikalo ipasibu salidzinajums

Ipasiba
Struktura
Cietiba (Mohs skala)

Blivums

KuSanas temperatura

Optiskas 1pasibas

Elektriskas Tpasibas

Termiska izpleSanas

Kimiska stabilitate

Izmantosana

Kristalisks SiO,

Regulara kristaliska rezga struktira
~7

~2.65 g/cm?

~1713 °C

Caurspidigs, ar noteiktu refrakcijas
indeksu

Izolators, pjezoelektrisks

Zema

Loti stabils

Elektronika, optika, pulksteni,
sensori

Silica, Crystalline - Overview | Occupational Safety and Health Administration

Amorfais SiO,

Neregulara, bez kartibas —amorfa
~5.5-6.5

~2.2 g/cm?3

~1200-1400 °C (atkarigs no
sastava)

Caurspidigs, bet ar dazadu gaismas
izkliedi

Izolators, nav pjezoelektrisks

Augstaka neka kvarcam

Stabils, bet reage ar skabém un
sarmiem

Logi, trauki, optiskas Skiedras,
laboratorijas stikls



https://www.osha.gov/silica-crystalline
https://www.osha.gov/silica-crystalline
https://www.osha.gov/silica-crystalline

Silicija dioksida sastopamiba daba
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Silicon Dioxide - an overview | ScienceDirect



https://www.sciencedirect.com/topics/physics-and-astronomy/silicon-dioxide
https://www.sciencedirect.com/topics/physics-and-astronomy/silicon-dioxide
https://www.sciencedirect.com/topics/physics-and-astronomy/silicon-dioxide

1. tabula. Kristaliska silicija dioksida koncentracija biezi sastopamos

materialos
1. Silicija dioksidu saturosi lidz 90 % vai vairak
kompozitmateriali, piem.,
maksligais akmens
2. Smilﬁaicmens, grantits, kvarcits, vairak nekda 70 %
krams
3. Betons, java no 25 % Nidz 70 %
4. Degslaneklis no 40 % lidz 60 %
5. Baltais mals lidz 50 %
6. Flizes no 30 % hdz 45 %
7. Dabigais siferis lidz 40 %
8. Granits lidz 30 %
9. Kiegeli lidz 30 %
10.Dzelzsruda lidz 15 %
11.Bazalts, dolerits idz 5 %
Avots:
1. materials — https://www.osha.gov/Publications/OSHA3768.pdf;

2.-10. materigls — http://

www.hse.gov.uk/




Silicija dioksida izmantosana Latvija un Eiropa

Buvnieciba 35%

Stikla razosana

Keramika

Elektronika/
pusvaditaji

Partika un farmacija

Krasas un parklaju-
mi/ tekstilizstradajumi

Citas

Silica Market - Silicon Dioxide Industry Share & Analysis
Vadlinijas Kristaliskais silicija dioksids LV.pdf

B Eiropa [ Latvija



https://stradavesels.lv/Uploads/2020/01/21/Vadlinijas_Kristaliskais_silicija_dioksids_LV.pdf
https://www.mordorintelligence.com/industry-reports/silica-market
https://www.mordorintelligence.com/industry-reports/silica-market
https://www.mordorintelligence.com/industry-reports/silica-market

Kristaliska silicija dioksida ekspozicija dazadas nozares
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A review of respirable crystalline silica dust concentration, characteristics,

toxicity, and regulation in US metal and nonmetal mines — ScienceDirect, 2025



https://www-sciencedirect-com.db.rsu.lv/science/article/pii/S0304389425026524?via%3Dihub
https://www-sciencedirect-com.db.rsu.lv/science/article/pii/S0304389425026524?via%3Dihub
https://www-sciencedirect-com.db.rsu.lv/science/article/pii/S0304389425026524?via%3Dihub
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Dazadu puteklu koncentracijas Latvija dazadas nozares 2020
un 2021 gada.
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Riska mazinasanas pasakumi darba vide

Uznemumu darbibas apsekosana un
risku kontrole

Kolektivo un Individualo aizsardzibas
lidzeklu lietoSana un regulara parbaude

Puteklu samazinasana

OVP veiksana

Laboratoriskie merijjumi darba vide
Ekspozicijas indeksa novertéesana
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Tehniskie risinajumi — Aizstasana

Materialu aizstasana: Procesu aizstasana:
Augsta silicija satura materialu aizst3sana ar lzmantot metodes, kas rada mazak puteklu,
alternativam, pieméram: lzmantot materialus pieméram - Bloku skélsana griesanas zaga vieta.

ar zemaku silicija saturu (marmors vai Tie$as stiprind$anas sistémas urbsanas vieta

kalkakmens ar ~2% silicija, nevis maksligais oy : . _ I
o leprieks sagatavoti materiali, telpas ar ventilacijas

~ (0]
akmens ar ~90%). nosici, lai samazinatu grieanu uz vietas
Izmantot Silicija dioksida nesaturosas Pareja no sausam uz mitram metodém — mitra
abrazivas vielas: zagésana un apstrade

Aluminija pulésanas pulveri silicija pulveru
vieta.
Alternativi abrazivie lidzekli, pieméram,
térauda granulas vai granats smilsu struklas
vieta.
Working with crystalline silica substances

B RIGAS STRADINA
B UNIVERSITATE Control of exposure to silica dust

Vadlinijas Kristaliskais silicija dioksids LV.pdf



https://stradavesels.lv/Uploads/2020/01/21/Vadlinijas_Kristaliskais_silicija_dioksids_LV.pdf
https://www.hse.gov.uk/pubns/indg463.pdf
https://www.safeworkaustralia.gov.au/sites/default/files/2024-08/working-with-crystalline-silica-substances-guidance_aug2024.pdf

Vadlinijas Kristaliskais silicija dioksids LV.pdf

Tehniskie risinajumi - Samazinasana

Lokala nosuces ventilacija un instrumentu nostce:
e Sistémas, kas savac putek|us tieSi pie avota, pieméram, grieSanas vai slipéSanas laika.
e Izmantot H vai M klases nosuces iekartas ar HEPA filtriem.

Mitras metodes:
e Puteklu nomaksana ar Gdeni grieSanas, slipéSanas laika.
o NepiecieSams nepartraukts ddens padeves plismas atrums (~0,5 I/min).

Izolacija un norobezosana:
e Fiziskas barjeras, norobezotas kabines ar filtracijas sistemam.

Smalcinasanas ierice ar atsuknésanu no instrumenta (avots: HSE, Fotogréfljés attélota sistémas putek!u slapééanai ar Gdeni

Lielbritanija).


https://stradavesels.lv/Uploads/2020/01/21/Vadlinijas_Kristaliskais_silicija_dioksids_LV.pdf

Individualie aizsardzibas lidzekli darbam ar Silicija dioksidu

Aizsargbrilles, aizsargvairogs
Aizsargcimdi

Respiratori (FFP3 vai pusmaskas ar P3
filtriem).

¥

Darba apgérbs, lai putekli neuzkratos
matos un uz adas
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Working with crvstallirﬁii’e silica substances
Control of exposure to silica dust
Global workplace health and safety policies for silicosis elimination and way forward
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file:///C:/Users/anekla/Documents/SilÄ«cija dioksÄ«ds/s12982-025-00872-4.pdf
https://www.hse.gov.uk/pubns/indg463.pdf
https://www.safeworkaustralia.gov.au/sites/default/files/2024-08/working-with-crystalline-silica-substances-guidance_aug2024.pdf

Elpcelu aizsardziba

Ipasa uzmaniba japievérs elposanas
aizsarglidzeklu aizsargkoeficientam, kas uzrada, cik
reizu tiek samazinata piesarnotiba, izmantojot
aizsarglidzekli.

Piemers.

Aizsargmaska pret putekliem P1- aiztur puteklus,
kas 4x parsniedz AER;

Aizsargmaska ar pretputeklu filtru P2 - 12x AER;
Aizsargmaska ar pretputeklu filtru P3 - 50x AER
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Pretputeklu aizsardzibas lidzeklu markejums:

P1 - pret netoksiskiem putekliem, cietam dalinam (78%
filtresanas efektivitate)

P2 — pret smalkiem, toksiskiem putekliem, dumiem un
miglu (92%)

P3 — pret visu veidu putekliem, dumiem, miglu,
mikroorganismiem (98%).
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