GLAZES

LECTURE VII (2) CHARLES F, BINNS

The formule is a plcture or graph of the fired glaze.
The glaze mixture is made from selected materials each of
which has a share in producing the oxides which are oxpressed

in tho formula, These materials will now be sot forth and

explained.

Materisls  Symbol l!o}’g?‘u;%‘:r l{:iiinén gx;g:l 531;3%“
VWinite Lead Pb(OH)e2PbCOs 268 Hz0,200. PbO 222
Whiting CaCos 100 COs ca0 56
Feldspar  Ku0,A41205,6510 556 none 556
Clay £1,05,25105,2H,0 258  2H.0  Aly0,, 222

2s10;
Flint 810z 60 none 60

Whitc load is used as a convenlent source of load oxide.,
It is easily obtalnod and works well in a glaze batch. The
weight used ls the amount necessary to carry ono unit of lead
oxide. It s evident that in the white load formula Pb occurs
three times,thorofore the sum of the atomic woights, which
1s 775, is divided by 3, giving 258 as the nearcst whole mum-
ber, In 1ike mannor whiting is chosen as tho best available
source of calcium oxide or lime, Marblo dust is somotimos
used and 1s perfectly good if finely ground,

The constructlon of the glaze batch may now proceed, The
items of the formula are arrangod in a horizontal line,each
with its value bencath, Tho first formula given in the

previous lecture will bo used:



PbO_ CaO KO Alg0p SiOg Wnito lond .7
Wniting -
o7 .2 o1 .12 1.36 Peldspar .1
Wi B il iyt .60 .02
) 6 Fling TR

02 7

2

As the white load and whiting contain each, a single
oxide no further discussion ls necossary. Feldspar contalns
throo oxides in the proportion of 1 : 1 : 6, so that Kz0 .1

- carries Alz0s .1 and Si0g .6, These figures are swubtracted
from the line above and there is a doeficiency of ,02 AlaOs
and 76 S10,, The neoded Alwmina is found in clay and a

roforence to the table will show that ,02 clay will contain

.02 s and ,04 S10g. This completes the alumina valuo

and leaves .72 $10, yet to bo found, This is supplied by
£lint which is puro silica.

So far, only the symbol values of tho oxldes have boon
used. The next stop is to multiply those by tho moleculer
welghts of the matorials:

White lead Gt xgb8 = 180

Whiting .2 x100 = 20
Foldspar .1 x 556 = 56
Clay 02 X268 = 8
Flint J2x 60 = 43

The larger fractions have beon brought to wholo numbers,
tho smaller ones drppped. This is sufficiontly accurate.,
The batch of the seceomd formula may be worked in the same

way.



PbO_Ca0 Ke0 Alz05 Si0g White lead
Wniting
i85 3 sdne s Foldspar
46 us el oL .60 Cla:
05 55 Flint
5 10

75

The batchos arc weighed out and ground in water for use.
Each of these is a clear brilliant glaze, tho lattor will need
a slightly higher temporature than tho formor as may be seen
from the fact that the Pb0 has been lowored from ,7 to .6
and the CaO has been correspondingly raised.

A rav glazo is usod for tho cheaper ware because 1t
1s the loast expensive in preparation, 4 glaze which depends
upon lead oxide for its fusibillty is not, howevor, suitable
for certain types of pottery, It is usually yellowish in
color because there is always a certain amount of iron oxidoe
prosent in the materials and the lead oxide dissolves this;
nor 1s the lead gleze suitable for use over color decoration,
The colors will bo dissolved and caused to flow, Another
objection 1s that a glaze high in lead oxide wlll not wear
well, The surface is so soft that scratches soon appear and
the pleces becomo unsightly.

411 the materials used so far have been practically
pure and no adjustment has been necessary. The purity of
the feldspar has beon assumed so that the calculation could
be simplifiod but thoro is no pure foldspar on the market
Tor acourato work, thorofore, tho actual composition of tho

commercial spar must bo ascertained and the formula calculated.



4
Dealers are generally glad to furnish an analysis of the
special brands, One of these, sold under the name of "Madoc"

has the composition:

Silica 69,3 divided by 60 = 1,150
Alunina . y " 102 171
Iron Oxide .1

Potash 8. i " 94 = ,095
Soda S5 8 XD .058

The first rule is, divide each item by the molecular
weight of the oxide. Tho iron oxide may be ignored as a
quantity so small will not affect the behavior of the glaze.

Second rule: Assemble the oxides in thoir respective

places:
K0 ,095  Al50s S10c
Nap0_,058 171 1,150
153

Third Rule: Add the RO column and divide each item

by the sum,

.095 dlvided gl = .62
058 x Beiion — .58
AN * 8 asE .10
1.150 ik i $io8 — 750

So that tho formula is establishod as:

K20 .62 Alg0s S10¢
Nag0 .38 1,12 7,50

Thon the weight of the material is calculated by multi-
plying each of these figures by tho respective woights of

the oxides:
.62 x 94
.38 x 62
112 x 102
7.50 x 60

The calculation of onc of the glaze formulas may now bo

revised so as to include the use of this foldspar instcad of the
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pure mineral, Provision is made for the sodium oxide by

including it with the potash but as the two oxides form tho

unit the samo value is used as beforc.

PbO  Ca0 (KaWNap)O Alg0; 8i0p

White load .6 = 258
5 10¢

Writing . 0

36 b = .150 1,45
B o8 = 8 s Beiuer, 1 ‘x o
028 =700 ““Pling .644x 60

028 056

644

4nd tho new rocipe reads:

#hite load 155

ihiting

Hadoc Feldspar 65

Clay 7

Flint 39
296

Tho new feldspar supplies more alumina and silica so
that less clay and loss flint arc neoded. The sum of tho
bateh is slightly loss than before bocouso a smaller amount

of clay means less combined water to be driven off,
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