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Combustion processes — energy balances for container glass Christian Roos @

dHenem = 140 kWh/t 1100 kg batch, 50 % cullet (y; = 0.5)
dHr, =410 KWhit shall lead to 1000 kg glass melt

Hex = 480 kWh/t= (1"'yc)' dHchem + dHT,qu
H., = 1110 kWhft glass, this equals n,, = 43 %

220 kg CO, from combustion

|(100 kg CO, from batch |

180 kg H,0
1071 kg N,

Hf, = 13.9 kWh/kg for methane - m. = H,, / Hf, equals 80 kg CH,/t glass

Hf, = 33.3 kWh/kg for hydrogen = m: = H,, / Hf, equals 33 kg H,/t glass/

0 kg CO, from combustion
100 kg CO, from batch |
299 kg H,O

0kgN,

0 kg CO, from combustion
100 kg CO, from batch |

Hf, = 5.17 kWh/kg for ammonia - m¢ = H,, / Hf, equals 215 kg NH,/t glass

341 kg H,0
177 kg N, (is that so?)
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3 examples of reducing CO, emissions from raw materials:
o Use fine de verre : Poster by Wilfried Becret
o Development of new compositions from waste: Sophie Schuller

o Use of volcanic lavas and cullet
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These wastes are sent to deep
underground storage, which is
expensive and not very
sustainable in the long term.
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- Production of Eco#1-90% glass - 90% recyclable materials

Oysters from

Pharmaceutical ampoule puzzle

Foundry sand Owens Corning Fiberglass

Blend composition
13,2 % Clear Glass
21,9 % Light Amber
35,1 % Dark Amber
5 % fibres Owens Corning
13,2 % huitres
2,3 % sable
9,8 % Na,CO,

the Tau Lagoon

CEA : S. Schuller

Baked at 1,300°C, followed
by a 30-minute resting

period

Glass composition

% massique
Composition verre ECO-1

Sio, 60
Na,O 12,7
B,O, 7,2
Al,O, 5,8
Cao 9,0
TiO, 1,4
Fe,O, 1
K,O 1,30
MnO, 0,90
MgO 0,10

Achieving a |
homogeneous | |
glass after casting *
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To.made glass we need

_-‘energy” - |
~ - glass former Si, B, P -
- network modifier-Na, K

- network stabilizer Ca, Mg, Sr, Zn’
__ -tools forindustrial processes: -







Same processes

™ Roman era
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Mole% Si02 Ca0 Na20 K20 K/(Na+K)
Ca-100Na/0K 65 11 24 0 0
Ca-75Na/25K 65 11 18 6 0,25
Ca-50Na/50K 65 11 12 12 0,5
Ca-25Na/75K 65 11 6 18 0,75
Ca-ONa/100K 65 11 0 24 1

ALICIA VAN HAM-MEERT
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Viscosity, log Pa.s
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To made 100g of sodalime 5|I|cate glass, we need :
-~74.g 810,
- 1_6 g NaO -
-~10gCa0

+=>~19 g CO,

:>But not enough cullet to produce glass so need w
to find. new raw material
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Who is the world's largest glass producer?

Glass industry: 140 million tonnes per year
~72millions flat glass

ad
L]
=
o

Université de Paris

The Earth: 37900 million tons per year
=> 1200 tons/second
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Viscosity, log Pa.s
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. Gourde : RELIEF,
. Composition : Bomma cullet +30 % Andésite (Mont-Dore),
Remy Rayer, DNMADE malériaux créateur verrier.
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Viscosity, log Pa.s
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Lycée Jean Monnet, Yzeure : The high school for future glassmakers,
where we experiment with new comp05|t|ons
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With the participation of the younger generation of

glassmakers and Allain Guillot, MOF. l&
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