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Objectives:

Investigate use of alkaline-
resistant iron-phosphate
glass fibers as concrete
reinforcement, replacing
silica-based AR glass fibers

Simulated nuclear-waste glass cylinder
(~8000 cm3) melted at 1200 C

TASKS
*Optimize composition of iron-phosphate
glasses for concrete applications
*Measure critical properties of iron-phosphate
glasses: chemical durability, tensile strength
viscosity, 1g, density, and sizing parameters
"Determine industrial manufacturing
parameters: bushing materials, melt conditions,
and refractory materials
" Test GFRC (glass fiber reinforced concrete)

mixes
"Pjlot scale production Iin industry

Molten ARP-86 i hosphate gl . .

peing bottom drained =Test GFRP (glass fiber reinforced polymer)
composites
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Bending strength of ~100 micron diameter iron
phosphate fiber at liquid nitrogen temperature (77 K)

- ‘: -I-: 1 I
j i
P e - - e
\"—_‘ : e — s = -

[
"
i
i i
L
i 1 &
L]
]
=&
f i
|
- L
= I

BAIRP-102
L= pr oy 53 o 5 F L §T BT I S ——-_-I-'-.EH oy

Longitudinal cross-section of a |
commercially available alumino-
silicate crucible after melting _ _
~100 Ibs of iron phosphate glass. ARP-102 iron phosphate 15-micron

glass fiber pulled continuously from one-
Crucible conditions: hole stainless steel bushing at 900 C for

Temperature: 1400° C 2.5 h
Time:>300 hours
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Technical Results:
Fe-phosphate glass fibers have been manufactured using industrial

phosphate waste as raw materials under a DOE SBIR Phase | contract.
Glass compositions were produced with high chemical durability in
acidic and alkaline solutions. Additional applications Iinclude
vitrification of nuclear and hazardous wastes, fiber reinforced polymers
and biliodegradable composites, asbestos replacement, high
temperature grease additives, and chemical resistant enamels.
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Fracture surface Glass Fiber Reinforced
Concrete (GFRC) sample produced by
mixing chopped alkali-resistant iron
phosphate glass (ARP-102) in ordinary
Portland cement.
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