Molybdän – Rita Basset Essentials                                                     Mai 2012

Wenn Molybdän erhitzt wird, Übergang von fest zu gasförmig bei 700°, Schmelzen bei 798° und Kochen bei 1154°

Base formulaCF1
Custer Feldspar (Kalifeldspat) 32,49

Gerstley Borate  (2CaO . 3B2O3 . 5H2O)   23,85
 Whiting / Kreide 6,86

Barium Carbonate 1,79

Zink Oxide 6,76

Edgar Plastic Caolin 3,69

Nitre  (Salpeter) 2,45

Flint 22,2
RR wrote:>Send me the glaze recipe - it will be easy to use F3134 to supply = 
the 
boron - if you can't get that frit let me know what boron frit you can 
get with little or no Al2O3 (20% or higher boron.)< 

Been trying to come up with a raku glaze based on a low temperature 
melting frit to replace all the gerstley borate recipes. 

Couple years ago thought I'd found the ideal solution. Dal Tile frit 
#439. Melted by itself at 1300=B0F, so I could add about 15% clay to 
the recipe for suspension purposes. Unfortunately, we discovered the 
frit was soluble. 

Been testing out other frits from Ferro, General Color (now something 
else that I can't remember) and Fusion. Been using recommended frits 
from each - still not satisfied. 

Any recommendations for a low temp melting frit (1300=B0 F or lower) 
that might be suitable for adding 15% clay and melt well at raku 
temperatures (^08-06)? 

Bill 

Kristalle bei Zugabe von:/ crystals, when adding ....
B.) 4% MoO³ + 1% WoO³

C.) 4% MoO³ + 1% WoO³ + 4 % TiO² 

D.) 4% MoO³ + 2% WoO³
E.) 4% MoO³ + 2% WoO³ + 4 % TiO²
F.)  1% WoO³
H.) 2% WoO³ + 8 % TiO²
J.) 4% MoO³ + 4 % TiO²

L.) 4% MoO³ + 6 % TiO²

M.) 8% MoO³ + 2% WoO³ + 6 % TiO²

N.) 2% MoO³ + 6 % TiO²
O.) 4% MoO³ + 8 % TiO²

“Addition of Molybdenum alone did not produce crystal growth; the presence of Tungsten and Titanium appeared to promote crystal formation, and subsequent repetition of this test series suggested, that additions of 2 to 8 percent titanium produced particularly good results”
Folge: nur noch mit nachstehenden Ti-haltigen Mischungen weitergearbeitet….>> C.) , J.) , L.), M.) , O.) 

Consequence: only continuing with.... ….>> C.) , J.) , L.), M.) , O.) 

„Firing to cone 9 (1280°), and then the kiln was slowly cooled down to 1575 °F / 857° C”
“Glaze variation O.) , applied to a bowl form, showed crystals of up to ¾ inch in diameter, clustered along the lower sides of the form and pooled at the bottom of the bowl.”

“The crystals had no distinct colour of their own but were translucent, showing the colour of the background glaze through, what appeared to be a thin iridescent film”

Colourings: see page 23/ 24

“When 1% Nickel was combined with 1-3% copper, an attractive grey-green with a hint of iridescense resulted”
“It was further observed, that substituting  (TiO² by…) the mineral Rutile, this produced slightly warmer colours. The glaze was therefore permanently revised to contain an addition of 4 %  Rutile.”

“Chrome-free Black Stain 616 produced an attractive broken blue-black, which set off the crystals nicely”

“Small additions of single colourants generally produced the most attractive, less mottled colours….enhancing the crystal, rather than to overpower it

Crystals grew with greatest regularity in the glazes containing cobalt and copper”

“The glaze was  permanently revised to contain .235 molecular equivalents of boron (from .480 molecular equivalents),while retaining the original level of calcium. The reduced boron level did not adversely affect the crystal growth, in fact, the crystals from this firing appeared to be particularly lustrous and colourful” (glaze now called “CFM”)
“The chemistry of CFM is delicate and may be easily disturbed. Apparently the levels of K²O and Na²O must be precisely maintained”
Deflocculating the glaze slip:

With Darvan C , a sodium-free dispersing agent
“1,5% addition of Darvan C was productive; blistering and pinholing was definitely reduced, although not entirely eliminated”

“the deflocculated glaze produced crystals in greater numbers and in areas other than the bottom of the test bowl, where the glaze usually pooled”
“the crystals only grew, where the glaze was quite thick”

“More success in reducing the flow of the glaze resulted from lowering the peak firing temperature. It was discovered that glaze CFM is mature at cone 8 (1263° C) .although the glaze was somewhat more opaque and slightly different in colour, when fired to this temperature, running was substantially reduced. Thus, if the glaze application was thinned as it approaches the bottom of a piece, ware could be successfully fired without excessive glaze flow”

“When fired in a proper schedule, moly crystals grew consistently in an oxidation atmosphere. The glaze was mature at cone 8, and produced crystals when fired as high as cone 11, but as the firing temperature increased and the glaze became more fluid, the crystals tended to flow off vertical surfaces. At cone 8 colours in the glaze tended to be flat and opaque. As the temperature increased, the colour became slightly more transparent.”

“Experimentation with glaze CFM revealed that optimum effects can be achieved only through careful regulation  of both, the heating and the cooling cycle. Comparison of glaze CFM fired on schedules 1, 2 and 3 revealed that crystallization in this glaze was not greatly affected by the rate of temperature rise. However, it has been established that this glaze requires a slow heat rise in order to avoid pinholing.”

A series of experimental firing cycles was initiated…

Schedule 4 represents the maximum rate of  heat use attempted. The resulting glaze surface was free from pinholes and this rate was thereafter adopted for all firings

“the best results were obtained, when the glaze was heated to maturity (cone 8) , then quickly dropped  below 2000°F / 1100°C and held between 1900°F / 1040° C and 2000°F / 1095°C, as in firing schedule 7. Unlike the zinc –silicate crystal, the moly crystal does not continue to expand in sizeas it is held longer in the growing range. The moly crystal rarely exceeds one inch in diameter . The maximum soaking time necessary to produce crystals of this size seems to be 4 -5 h 
Firing Schedule 3
In 13 h auf/ to 925° C

In 7 h 20 min  auf/to 1260-1280°

In 20 min  auf/ to 1204°

In 30 min auf/ to 1135°

In 30 min auf/ to 1127°

In 30 min auf/ to 1104°

In 1 h auf/ to 1071°

In 2 h auf/ to 954°

In 2 h 5 min auf/ to 899°

Firing Schedule 4

In 5h 40 min auf 1204°

In 20 min auf 1095 ° + 40 min hold

In 1 h auf 1040°

In 50 min auf 1010°

In 30 min auf 982°

Firing Schedule 7

In 19 h 25 min auf 1200°

In 20 min auf 1090°

In 1h 15min auf 1049°

In 40min auf 1038° + 1 h hold

In 20 min auf 1010°

In 10 min auf 1065°

In 1h 35 min auf 1038°

Bin etwas verwirrt mit den Top-Temperaturen... mal spricht sie von 1260-1280° , aber in den Firing schedules 4 + 7  gehts nur bis 1200°....(evtl wegen der beträchtlichen „heat work“ bei FS 7...,ok, aber bei FS 4????

I am rather confued by the top temperatures mentioned.... once she mentions 1260-1280°, but in FS’s 4 + 7 she only goes to 1200° (in FS 7 this may be explained by the rather heavy heat work, but in FS 4???)
Gordon Csop Moly Glaze                  5 2012

35% 3134,** 

5% Lead Monosilicate, 

20% Wollastonite, 

20% ball clay, 

20% silica.

4% rutile, 

4% powellite* 

2% black copper ox.. 

1 g/si. 

Cone 10 > touching.

*Powellite is a calcium molybdate mineral with formula CaMoO4. Powellite crystallizes with tetragonal - dipyramidal crystal structure as transparent adamantine blue, greenish brown, yellow to grey typically anhedral forms. It exhibits distinct cleavage and has a brittle to conchoidal fracture. It has a Mohs hardness of 3.5 to 4 and a specific gravity is 4.34. It forms a solid solution series with scheelite (calcium tungstate, CaWO4). It has refractive index values of nω=1.974 and nε=1.984.

Powellite was first described in 1891 in the Peacock Mine, Adams County, Idaho and named for American explorer and geologist, John Wesley Powell (1834–1902).
** Ferro Frit 3134
Cost/lb: $1.00

M.P./¡F 1450.0

Equivalent Molecular Weight:  190.800

Molecular Formula of Ferro Frit 3134:


Na2O  0.317
B2O3   0.634
SiO2  1.476


CaO   0.683



     Percentage Analysis


 46.50 % SiO2 


 10.30 % Na2O 


 20.10 % CaO  


 23.10 % B2O3 


______________


100 % TOTAL

Comments: 9.6 x 10-6 coefficient of thermal expansion (50-450¡ C)

my idea is this one:

To find out the best amount of CaO (mol, in the seger formula) for crystallisation.

I have a glaze similar to Rita´s with 0.52 mol CaO. And I have tested it - with less CaO but more PbO you do not get good results.

But how about more?

And how about the alumina content?

I found that could make quite a difference.

Here a quote from Phil´s page:

	


 
	Firing Schedule:
Ramp (C/hr), Temp (C), Hold (min.)
200, 1171,10
150,1305, 0
340, 1050, 0
240, 1080, 240  
	




Batch recipe:

Ferro 3134 -                35

Lead Monosilicate -       5

Whiting -                      60

Silica -                           91

Ball clay -                      60

----------------

What I would like to test is this:

---------------------------

I do not expect a final result or something like this. This would only be helpful for a better understanding of the whole thing.

Yes, the M1233 frit is usefull for not having to take raw materials.

And the Ghastly Borate ... even worse is Calciumborate, and I as well don´t use it for reason.

But in a fritted form it´s better, really, you can try.

One more thing to the Koerner:

I have an article written by prof. Ralf Busz, where he is mentioned.

mentioned in a context of mo glazes with Bismuth - not B2O3
Therefore I thought the B2O3 would be just a printing error and calculated the recipe without it. 

Bismuth is very interesting in these glazes, I found.

greetings, Ulrike
John Dunlavy, 18.5.2012
Hello everybody,

I would replied with some information earlier but I was in China for a while and yahoo.com was in Chinese with no way to convert it to English.

You all have made some great progress with the moly crystals.

I have noticed a few thing with regards to them in my work:

1. these glazes are very unpredictable, they can work well on the test tile and then fail on the pot.

2. re-firing (many times) with or without adding glaze to the fired/ failed pot sometimes can be the best thing that ever happened to that pot.

3. Molybdenum oxide seems to work the best (I don't think making powellite is necessary).

4. fast firings are sometimes better.

5. moly crystals are nothing like zinc and titanium crystals, they seem to form from the vapors that are next to the pot being redeposited when it is cooled, therefore a tighter kiln load seems to help them form (and can cause moly crystals on pots next to them).

6. titania seems to help get them started

A few notes on Moly triox (greenish/ whitish/ blueish) vs moly disulfide (black/ dark gray):

1. firing moly disulfide generates sulfur trioxide around 599F when it begins to melt/decompose and combine with oxygen (in an oxidizing environment) and become moly triox (moly triox melts at about 1463F)

2. you get the same amount of molybdenum from moly sulfide as you would from moly triox if you use 111.19% of moly disulfide

3. sulfur trioxide is highly corrosive and causes severe burns. when it escapes as vapor from the kiln it can re solidify (appearing as smoke). it is highly hygroscopic, combining with water in the air (or your lungs) and form sulfuric acid. (this is why I avoid moly disulfide). 

I can share certain things but I have to be mindful of my work; I formulate and manufacture glazes professionally for Clay Planet/ Western Glazes and some of my knowledge is proprietary to the company, so some stuff must be discovered on your own. 

I will help if I can.  

When I get a chance I will post some pics, I am prepping for a June 10th open studio event here in the SF Bay area so I have been busy.

Regards,

Jon Dunlavy

Jon Dunlavy 22.5.2011
Hello all,

I think the best way is by coloring the glaze. Don't be afraid to use high % of oxides. 

Avoid nickel & chromium (they get blotchy); Cu, Co, U and Mn (Fe to a point) work best in these glazes, in various combos.

Stains don't seem to work; have not tried slips with stains but suspect they will dissolve a little unless fired hotter than the glaze maturing temp first.

Mine are not fumed, nor layered over glaze (other than moly glazes for re-firing purposes).

I do have a few glazes similar to Chun Wen Wang's, but moly glazes don't seem to work that way; 

Moly glazes seem to be self-fuming but the chemistry and firing have to line up just right in order for them to work. 

Try firing faster than 300 degrees per hour with no holds, in a crowded kiln.

~Jon Dunlavy

____________________________________________________________________________

