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(a) Naturally occuring nanoparticles (b) Nanoparticles of natural products
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Lactobacilus sp. [ > - i i Ifrreus
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staphylocoeus aureus (7 Fusariamoosporum PeRMRL: HE. 155, EEE.
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Natural but Not Biological: The Free

Flow of Inorganic Nanocomposites
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Chemical Formulae Matural N ; . I ) _
Name Practical Implications (of Similar, Refined Materials)
and Symbols Occurrence
Calcium caco industry, biotechnology, cancer therapy, drug delivery, plant nutrition and promaotion of plant
h 3 i 7 201
Carbonate el S defense against pests [17,18,19,20]
Alumina Alog water [16] desalination and defluorination of water [21,22 23]
Silicate Si0 44' drug carrier and catalytic applications [24 25]
Silica S0 volcanic eruptions  food additive, anti-caking agent, ultraviolet antireflection coating, cellular imaging and
) [26] biomedical applications [27,28,29,30]
Bassanite
(Calcium CasS0y sea water [31] bone regenearation [32]
Sulfate)
iceberg-hosted medical diagnostics, controlled drug release, hyperthermia, biosensors, supercapacitor
Iron Oxide FesOy : : s i ¢ i : P ° "
sediments [33] applications [34,35 36, 37]
Manganese
.jg MnO o umber [38] imaging, remediation of contaminated soil and ground water, catalysis [39 40 41]
oxide
Sulfur 3 mineral wells [42] medical applications, (antimicrobial, cytotoxic) fertilizers, fiber industry [43]
Soot {in the farm atmospheric composite reinforcements, nano-reactors, chemical sensors, gas adsorbents, catalyst
of carbon) particulate matter supports, templates, actuators, probes, nano-pipes [44,45]
aquatic o : : : : ] : ; :
il A ] i antimicrobial properties, nano-functionalized plastics, paints, food containers, domestic
ilver | ENVIrenmen
g (46 47] appliances, textiles, medical products and cosmetics [46 48]
6.47]
Eold ALl ore deposits [49] biosensorics, immunoassays, medical applications and laser phototherapy of tumoars [50
_ automaobile _ . N ) - ) N =
Flatinum Pt biomedical applications, nano-biomedicine, catalytic and thermal applications [52,53,54]

exhausts [51]
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Bioreductive Formation

of Nanoparticles
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AL, A ESGMRRIBE (AR R S S IR R RS £ F B IR ER,
MEYIA RS REAMIEI BRI TS, BYEEEIMR, FYNaH—LFIA. &
TR, MEYIXTRCEERCETMRNIAR. Shewanella oneidensis MR-1{EI—1RE B R
HHIRE NI BE I NSRIEB HEIERENRIRINERER 2R AT ERRIASTIE.
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Redox Chemistry with
Natural Products
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Contaminated
soil, water and air

Water from
mineral springs

By-products of
food and cosmetic
industry
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