various scales, in an attempt to

2ess is high. Although many

details of this pgbce mh&re, heen in , Do comprehensive
understanding has be ;!p§£¥‘ redictive modelling is still
based on unproven assugﬁifﬁi%f batch melting is the first step

e overall rate of the

melting process is very

i =
important in or;zr tu nptinize, and enhance the pull rate in

e ) GG WG e

thermochemistry and kinetlcs of the cheuical reactiuns involved in
"““Q"W“‘Pﬂ“ﬂ F’Iﬁ'%u b5 s 836 Bbfone, ot

rtz as major components, the reaction progress was measured
on small samples in terms of CO, liberation and electrical conducti-
vity. The occurrence of primary melt was found to be the key event
significantly accelerating the entire process. One of the variables
which has been found to have a large effect on batch melting is
the different particle size of the batch components. Batch melting

has been studied extensively on a small scale by DTA, XRD, etc.



2
The main purpose of DTA measurement is to identify reaction taking
place in a batch or sub-system of a batch, e.g. under variation of
the heating rate. Until today, an investigation on thermal behavior
of batch blankets is still limited to this well-kmown differential
thermal aﬁlysis method, which can not handle samples over 5 gq.

This is very important if {L d to the industrial scale, because,

the reactions taking pla scale are controlled by
iy

boundary cnnditionimlﬂﬂtlrﬁent from the microscopic

scale. For example: th;n the sample has always a

big influence on 4 MIA/ exp AN ‘ ile the impact of heat
conductivity is o Sr e aiale. The problem is that
none of the methods /' e A 5 11| seal experimentation can be
transferred to expefiments ‘o ; ' ;le (>10 kg). Transferable
methods are needed . " iteh, melting can be monitored on a

large scale in a methods to be used in this

] ':l::}:!
thesis is the gi._sl:arlination _ﬂf_lnm;i%jc

the objective

al resistivity. It is

L LS pape wly established method
| i
to batches typ r:al of industrial mass glasses, and to one- two-

and three-cﬁ:ﬂﬂﬁg%ﬂ%ﬁ;% ﬁ{-‘q ﬂ ‘Ej order to identify

the key meGhanisms of batch meltmg. In doing this the effects of
O ek L Tt E -
vill ‘be investigated. The method will be supplemented by
conventional DTA experiments, by oxygen partial pressure

measurements at the interface melt/batch, and by hot-stagé-m.



1.2 Literature Survey

The first stage of the melting process for soda-lime-silicate
glasses is a series of solid-state reactions which includes the
release of gases. These reactions are followed by formation of the
first liquid phase in the r: It is at this time that reaction
rate significantly spggd A/ melting is terminated when a

so-called rough m tpmet.‘-'m& is basically an established

melt still cmﬁ;’f/', ‘

analysis (DTA) a

al hains Differential thermal

i" ! tric uulysis (TGA) have been the

a::ining the reactions between
o

inger and Sheckler,1990). Much

=\

of the research been done of various binary mixtures. Wilburn

and Thomassan, (1958), arying the silica particle
e ’

size distribution in sgﬁif a‘ i=Silkica batch resulted in a shift in

e L

the teuperatur,el where the %ﬁ ht occurs and a change
&“‘ 1

in the raté“_of €Oy r;xm_ work indicated that

xutherlir: peaks varied with

particle ﬁm'ﬂ cgetwﬂ %-?Wﬂqﬂ ﬁe intensity of other

peaks decréased as the paftlr:le size distrihntion of the silica was

*r RN AN 3TN UAIINYA Y

Most of the existing models in glass systems focus on heat

the intensity G‘J the endnthemic and e

transfer and flow in glass tanks. A model formulated by Hrma (1982)
focuses on glass batch melting, but it simplifies the melting
process such that for a given composition, temperature is the only
variable. The result of this model is the prediction of time to

batch free liquid. Work by Conradt et al (1994) focuses on the local
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temperature distribution and primary melt formation in a melting
batch heap. The occurrence of primary melt was identified by a sudden
increase of conductivities.

Other methods used for studying the glass batch melting

process include hot stage microscope and X-ray diffraction.

The hot-stage microscope | Z;,used to observe physical changes

which occur in a gla temperature was increased.

Conroy et al. UM& -J‘lm al.(1964) indicated that
H

the melting y

includes the ﬁol feact hich occur at less than 840 Oc.
-

~stage process when studied

the melting process

The second stag : ! i  ion & first liquid phase around
the other grains.
grains into the melt.

Riedel (1962) ghsgg?eq ; ‘ nteresting detail that soda
preferentiallru:§§t§qti, th;i
tests, while“ % e limestone high heating
rate test.

speﬂ- ueﬂ /ﬂj'an,fl Eﬂﬁ W?}Q\gﬁsj‘ pertnrled. thermal

analysis of! reactions, ingludlng the effects HEJ particle size,
o G AR 7| ARG YA | Bycbe conttain
leltiﬂ! accelerants. They used DTA, DTGA, and XRD interactively.
Their work indicated that the NaCl was found to be the most
effective melting accelerants due to the formation of a
NaCl-NagCO3 eutectic liquid phase at approx. 636 ©°C, which

effectively attacked the silica and lime relics. COg gas release
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tﬂl;.‘linlttd. 80 K earlier with 1 wt. % NaCl additions, when compared
to t'.h.e base glass batch.

The recent investigations present large amounts of
empirical observations. They also reveal the fact that even
the knowledge on fundamental phase diagrams is very limited.

For example, of dolomite-soda ash, and only

R

1

AULINENINYINT
IR TUAMINYIAE



	Chapter 1 Introduction
	1.1 Motivation, Objective, and Scope
	1.2 Literature Survey


