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Erionite

IARC Group 1 Carcinogen

Naturally occurring fibrous

mineral

Zeolite

Occurs in a variety of elongated
shapes including fibrous

Morphology of erionite is

primary reason toxicity
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Zeolite Fibres

 Hydrated Aluminosilicates

« Altered Volcanics

« Form in Alkali Conditions

« 3D Network with open
cavities in the forms of
channels and cages

« > 40 Naturally Occurring

« > 200 Synthetic

* Only Erionite is known to be

carcinogenic

Clinoptilolite
Chabazite
Phillipsite
Analcime

Mordenite
Levyne
Heulandite
Stilbite
Offretite
Thomsonite
Natrolite
Gmelinite
Paulingite
Ferrierite
Cowlesite
Yugawaralite
Willhendersonite
Tschernichite
Scolecite
Mesolite
Harmotome
Garronite
Faujasite
Epistilbite
Dachiardite
Boggsite
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Frequency chart of other zeolites reported to occur
alongside erionite, with clinoptilolite and chabazite being the most

prevalent.
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* Erlonlte 1S Ilnked to ma“gnant o New Zealand cases of Mesothelioma from 1954-2010

mesothelioma

100

« Epidemic in Turkey in late
1970s
« ~ 509% of deaths in Karain

« 800x more carcinogenic than

oo
o

Number of Cases
3
[

=~
o

20

) s nnﬁnnmnﬂnnnnnHHnHHHﬂHH

asbestos

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
® INl/ | AGCELC (Y VIV TY AV T YRR EA&ATNY 0 DNV V OV LOORNENRARNRRARRNNONNNNNNNNVANNNNNNNNNO000000000H
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

increasing since 1980s Gluckman (2015)
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 Dependent on morphometric,

chemical and biodurability

parameters
: Kaipara, Gawler Downs, :
THP-1 MO Macrophages Location New Zealand New Zealand South Africa
i 0
resulted in 90% cell death Mineral Erionite Erionite Crocidolite
n % cell h after 7 . .
and 80% cell death afte Biodurability 181 years 181 years 66 years
days
Respirable Yes Yes Yes
Fiber Potential Toxicity Index
Cell Viability 50 ug / ml 50 ug / ml 50 ug / mi
ER 24 hours 29% 47% 23%
==
72 hours 39% 75% 41%
- B 7 days 72% 89% 52%
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Where is Erionite
Found

« Altered volcanic rocks « Hydrothermal altered vs diagenesis

« Ash beds, Basalts, Andesites « Localised

O Mafic

Intermediate

Intermediate-Felsic

M Felsic

B Undifferentiated Volcanics

B Metamorphic

Frequency

Disseminated Cavities Veins '“1 | 1 il

Vesicles Disseminated Fractures




Rhyolitic Ash Layer
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Detecting Erionite

« Notoriously difficult to identify and
quantify

« Variety of methods use
* X-Ray Powder Diffraction (XRD)
* Scanning Electron Microscopy (SEM)
* Transmission Electron Microscopy (TEM)

* Energy Dispersive Spectroscopy (EDS)
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Identification, Sampling and Analyses of
Erionite Rock Material
A Technical Note

Contributions from:
Ayrton Hamilton
Janki Patel

Martin Brook




Rock

« Different Species
K, Na and Ca

« Different Morphologies
Bundles, Clusters, Woolly Mass

« Different Concentrations

15.0kV 13.8mm x2.00k SE(M)

15.0kV 15.6mm x3.50k SE(M) (M) 1.00mm|



Soil

 Found near outcrops
- Biological influence

« Chemical
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- Fixed monitors

« Occupational

« Resuspended road dust
 Leaves

« Erionite detected small and elongated

Mineral Fiber Pathway: An lllustrated Exploration from
Geological Origins to Leaf Surface Deposition

interception
Impaction
\ +_Sedimentation

Mineral fiber containing
rock or sediments

Erosion
Runoff .
Wind t .
‘

3.00um

Tree exposed fo & '

read dust

Dust aerosolized
by traffic
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Erionite: 0.68-0.79
‘e w B
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Mordenite: 0.80-0.86 Hazardous fiber?
. J
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« Known toxic substance

« Occurs naturally in a variety of @5&

Volcano-clastic

geological environments N

« Tier 1 Rapid evaluation, screening
Step 1 with available informaiton

° Ofte n h Ig h Iy Ioca I I Sed Hazard -:'rigrﬂ':"ali)lztlslr?ine if sufficient data

identification/screening ; .
« Tirer 3 Expert judegement
« Detected in rock, soils and air Tier 1 toxicty studies
Step 2 « If needed, conduct and determine specific
. Testin tier 2 toxicity studies
] O N Iy h aZza rd ous w h en d | St u rbed - « If needed, conduct and determine specific

tier 3 toxicity studies

7 Step 3 « Characterisaiton of risk
(,‘hara(‘tcris.c hazard « Characterisaiton of effects
and risk

PEERsosmrenen ~
1 Technical input | 1 .
1 R . o Ex T
i Societal input 4 E}l)().bul_e
i i o k5 3 St(-p 4 controls
Risk management *Generic
(e.g., tiered zz'(_mtml« remediation
s v guidelines
or management) 5
< « Site-specific
- remediation
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More information can be found at

erionite.blogs.auckland.ac.nz
« Thank you
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