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The study aims to make modifications to a theory for calculating glaze
components, which was developed by the German chemist H. Seger (1839-1893
AD) 130 years ago which was named after him. It is still effective even with the
current scientific and technological development and the emergence of
electronic programs for glaze calculations that relied on the basics of this theory.
This theory has been subjected to a number of modifications, and there are still
shortcomings in some of its applications. In this research, two “modifications”
were made in the first one, the glaze ) Formula unit) was liberated from the
constants of molar equivalent values and to facilitate the addition of components
of any value while in the second modification, a mechanism was developed to
calculate opacity with earthen alkaline (RO) and acidic oxides (RO2), the theory
in showing opacification was limited to amphoteric substances (R203), and in
application, the modifications showed their effectiveness.

Corresponding author.

E-mail address: dr.ahmed.al-hindawi@cofarts.uobaghdad.edu.ig

This work is licensed under a Creative Commons Attribution 4.0 International License

27


https://jcofarts.uobaghdad.edu.iq/
https://doi.org/10.35560/jcofarts1393
mailto:dr.ahmed.al-hindawi@cofarts.uobaghdad.edu.iq
https://creativecommons.org/licenses/by/4.0/

DOI: https://doi.org/10.35560/jcofarts1393
Ahmed Hashim Al-Hindawi : The possibility of modifying the mechanism of Seger's theory to calculate ceramic glaze.
Al-Academy Journal - Special Issue -ISSN(Online) 2523-2029 /ISSN(Print) 1819-5229

D3l 7 Ly olust (Seger) ;Sw auylas Jos Al s 2ulKal
1§5|Ml dola e o]
soasell
oo iy @y z sl SlisSe o) Aylas e Dt #1283 Alglme I Aulll Cg

s lels el Loy dols Caanns ale (130) die (21893-1839) (H. Seger) SUYI leasSIl Jud
sda Slewlul e el @iy 7l lilused 49 ASIY ol ] Holag (2 9liSilly (lall Hglatll
Sl 1 8 Lplindas Jaay 3 ssemd llia 1y Y cSlotatll (a sotad i aill s gy 2 Lasl
Aol Sl @8 colss (e (Formula unit) zleHl Aaps s @ JoY! G "othaad” el @3
(RO) 2l 01 el 1L Aaadl olaue) Bl ening U1yt 35 Bed (gl oS A8Ln) Jady
Bedaillig azall ldal 3 (Ry05) Alslasll slall e A, Laidl o oy yuntdl dds (RO,) Arsnolnll slslls
Liellad hoardl s iyl
Al A Sbglall ozl el oz i Sblus Adpall Susg « pSew 4 ylas sde Lial | LS
deuall -1

o A2 O el oo 1S dd B> g0 2o aidvg gl e ddan JleesS oS5 2 L3l
I el (29 B sl Ll o) Al B L 05509 isSia (90 4a5n3 Loy Aals S S5
oSl 1da 38Me g (ran (1955 @ Lol 39 Le g5 s I3y (Formula units) 8o g0 iy @lass
098 laneg elalai¥ly indl ¢ datally 48ls 4l Asbinall diandog L3l muai 8yl doys yumy
b ad (quill OoS caanlodl 1sLl (1) (2 Lo Sl aralme & (0 ple Kby 33l 2o
(Network modifiers) 8,alall-cle & =¥ as aclall sl (2) (Glass network former) z L>3]|
sae Layslias Gl a8 (o sue e (S91i Ae gazma g « (Stabilizer) 2l Aalazll slell (3) 5
Ssizmall i SleS I Lbigmig 7 Lol Alals iaad allas § La oy cazmy ooy SLSH L 0 S
L 2laald Al s b gSU spumend 4 gill sl ausez i (Glass) gl 3l deligs § ¢ gauusoY
Lyl Layall Lol ¢ (Molecular ratio) el couddl pusei w5 (Glaze) 3l 7L @ oS
o—uwlyls 15 ¢ ape slalall (ps e Lia oy Gyl suay Laudass Sy (Molecular Formula)
cHaall Aol 31 (A, B, O) Lms 481 g dI(Zachairasen, 1932, pp. 199,201,203) (Zachariasen)
By A dexd coumiy B (SI0) Iglan (19,51 Iliag 3u>sS (0) Glwmy (Myn) s cleddl wligSe By
Baline ol ol el il e¥ane Je Lyl (MU Laall Jas 8 Lipano Liag (L 2l
(Intermediate) 4da wsll iobliall 2890 dpus Lgasall (o I3 (e Yad (B™) of (Si™) as oolas o
.B ol At il dalisll

LA Ogiall o (Elrazd] (9iall AS (oltiy Haals |

28


https://doi.org/10.35560/jcofarts1393

DOI: https://doi.org/10.35560/jcofarts1393
Ahmed Hashim Al-Hindawi : The possibility of modifying the mechanism of Seger's theory to calculate ceramic glaze.
Al-Academy Journal - Special Issue -ISSN(Online) 2523-2029 /ISSN(Print) 1819-5229

(Mellor, 1937, gudatll a (55 @ LSy ol jell 2 gil | sl Gl 44551 (Mellor) Lo 7281
e A8 alewlal e ciaerel &,la5 aung a8 (Hermann seger 1839-1893) ,Suw Ll « p. 52)
bl Gall alaiad 4a5,k 4 laull sda casg 3l ¢ puly JSCaug Badatll Jlxe cdss G (2
peolzme IS e AS) gl Jsam D5 § 7 L3l 43S a1 (S 75T Ledg (Ceramic glaze) é3%!)
Monovalent and ) 3318} Asliadly ol LK Aegazms e Jo¥l Jamd) ot ¢ LuuSel
s (Ry05) L 509 (Trivalent) 3al8all a5l e o) SN Ll (R,O,RO) L 34,4 (Divalent

(Singer & Singer, 1963, p. 527) (RO,) LJ 3455 (Tetravalent) 5301 dueli)dl oo

Mono and divalent Trivalent Tetravalent Pentavalent Other anions
Al-Li,O lIA- BeO lll- B,0, V- Sio, V- P,0, F
K,O MgO ALO, GeO, VA-V,0s
Rb,0 Ca0 VIA-Cr,0, lIA- CeO, VB- AS,04
Cs,0 Sr0 VIII- Fe,05 IVA- TiO, Sb,0s
BaO VB- As20, 710,
VIII- FeO Sb,0; | IVB-SnO,
Co0 Bi,O,
NiO
IIB- ZnO
Cdo
11B- PbO

(5291 Jouzdl @ Ladign g AaueST slue¥) ey el i) Aaiall (S &,k (1-1) Jour

Layg—adl elldg mlaslally Adoedl 381U (38 p0tun cDbtatlly ol e Bue ) S aw &ylas e
O SBMall L sobin [puds Jaay ¥ alladdl 1da o) 31 Llolie oy § I 45,85 398y ates L oS
Farlly (zsliSlly (lall ssladll g « Lisllall @ilill Jysmsld Ao sall Lewiy AilasS LS,
Aumsmiia Ly n galys Aolusgs glnslls Auolill cileslall e pamnd! sl 50 sl ¥l
LS e laglany @ils IS EREY) zolall slag (Seger system) ;8w allas e detad (&l
colbll z sl (ailias g cilaiolge dauzs (e 85308 el ll sda ¢y Aelivally Laudall clalily
(Hamer & Hamer,2015,p.77) 4, SolSlls 4 slymall ola olglly 8yl mtl &y Eys o0
.(Romanosog, et al.,2010,p.p.45-48).

Y Ly i) Lk AitSaly "D AniS” i SIS Al Ayl i (n il

49 ASIYI 819kl (93500 (e ALYy Eimdly 521,811 § ple (30) (oo ASY wz M5 (00 g (llas
S doylail gumt 4l e Wiad oylmdl (e Busie Judlu syl 9 z 3l Slilues cbylas 2l yag
A (130) Jlsed Gyl ally Silieasslg ol

29


https://doi.org/10.35560/jcofarts1393

DOI: https://doi.org/10.35560/jcofarts1393
Ahmed Hashim Al-Hindawi : The possibility of modifying the mechanism of Seger's theory to calculate ceramic glaze.
Al-Academy Journal - Special Issue -ISSN(Online) 2523-2029 /ISSN(Print) 1819-5229

ilel ¥l -2

{(Seger Theory ) ySw ylas -1-2

e l3all 6,391 3L 4y (plasy iyl wummss e (Reymtll) Seno Aulas JUail 2l azad Yl
(Green, zl>3l jatbas wyamd clig s st &y331 1L g (a19) Lee gazme 055G Wil (RO-R,0)
: 3k LeS91975, pp. 50-59)

QL dayd coaasyl LalSs (Gaslad| — e lall) Gy A8l M (0 0555 | 8yl y> Ao ps g -1
(oeSallog )yl Ay caadsyl (sl Lol

RO,RO, RO, T°
1 2 -Low
1 3 -Medium
1 4 -High

Byl el Aoy wgdeeidd (aeladl el 48Me (1-2 ) Jous

LS (Laslel — Jalazll) oy 48Mall M5 (0 0555 (Aatally u8la &l1) z L3Il Aapds wyums -2
nSallis dlads ST 2ol gy palell Jol) BISL B ciais|

R,0; RO, Transparency
1 10 -Transparent
1 7.5 -Semi
1 5 -Opaque

Asbipe!) Lagdadl do s yasdd (aelell Jolazll 88Me (2-2) Jous

(Blas — 5yl holy) 7l el 73503 I (0 Lple GG 22501 il glasdl -Lals

1-2 :(Low) 8,l,=dl tlolg-a

1-10: (Transparent) 3la & -b

-2)Jguzdl @ LS (AauaSo¥) aaliell) 7 o301 0585 1 iy ) pmliadl (o SlEMat) eiings o Lia

oLl (3
RO,R,0 R,04 RO,
1 - 2
1 10

Aslaadls Bylymd) Aoy dyametd EMH 2aeuls¥) apslmall 206l clialSLl (3-2 )SERES
Sde ouudi (o gydeiug Asbaall olll olidlse Ll (2) ael=dly (1) uelgall olidlSe ol Jasdls
A A8Mall § LSy z L3l daeds sz (1 e 8yl Ay sums @I (RO,) S adll lials

30


https://doi.org/10.35560/jcofarts1393

DOI: https://doi.org/10.35560/jcofarts1393
Ahmed Hashim Al-Hindawi : The possibility of modifying the mechanism of Seger's theory to calculate ceramic glaze.
Al-Academy Journal - Special Issue -ISSN(Online) 2523-2029 /ISSN(Print) 1819-5229

Aol Biall 0585 19 0.2=10/2 R, 05

RO,R,0

R,0;

RO,

1

0.2

2

RO,R,0 R,0, RO,

PbO 0.6 Al,0;0.2 Si0, 1.5
Na,00.25 B,0,0.5
Ca00.15

(MFU) gzl bl dapall 8usg (5-2) Jouin
aeolzxll I G5 wlS Bl i yio! miualy s @b 13 7 e Lual Jlie (6-2)Jouzd!
33,Lall cay SS9 anylg Dy it yas 0553 G Ll ao Loluo Joladdl Ligaie aay ldag 2yusuSsY
(Al-Hindawi, 1997, p. 257) mludl 3 J> Gy liag slBN (aey Jleal JI LT g5 1dag

RO,R,0

R,0,

RO,

CaO 0.005834
MgO 0.005259
Na,0 0.002724

AlLO; 0.527751
Fe,0; 0.003375

Si0, 2.144796
P,05 0.000596
TiO, 0.025040

K,0 0.002592
PbO 0.983589

1.000 0.531 2.170

Sz Spae LB I3 7l Aial 73503 (6-2) Joun

:Jo¥ il 7 AGa2-2

85 (RO,RO) selsall ggoma Jam: (4-2) Jodr @ asladl Lapall (e Joutardl 61yl (o3
b3y (sbisl Aualidl A8Mall ) Al iy (Ry;039 RO, ) & Jaady (13) 00Se 0 (1) S|
G 390 A8Ls) A6l8] e Muand Tyl Ayluaedl ilel 2 W9 AS1 Laydy Lagall i sSe pl8,1 (358!
J1 (B,05,P,05) s Aslazll slgll I (Sn0O,,TiO,) clazally « welgall I (F,05,Cu0) cbiglllS dx Ll
Laps Ll slgll

[the value according to Seger x 13] /1

ROR,0
13

R,05
2.6

RO,
26

31


https://doi.org/10.35560/jcofarts1393

DOI: https://doi.org/10.35560/jcofarts1393

Ahmed Hashim Al-Hindawi : The possibility of modifying the mechanism of Seger's theory to calculate ceramic glaze.
Al-Academy Journal - Special Issue -ISSN(Online) 2523-2029 /ISSN(Print) 1819-5229

LileaSd! Lplasalgo e Ioberel cigllall 7 Lol cilainlgn 3ass G) a1 iyass @ U3 ey
Blad-aibly )l 93 7l Bam Ley

ROR,0 R,0, RO,
PbO 7.82 Al,0,2.6 Si0,19.5
Na,0 3.25 B,0;6.5

Ca01.95

Aaall (MFU) CL>)'U 3.:3.92)‘ Lall 5usg (8-2) Jous

RS el Ggima et S A plai goralanl] JSAJI ) Baall 5Le] 2lKal Aasdlo e
(5-2) Jguz sbisl Lapall Busg 3 LS muat) guclall poazxll Ao

Bl Lelis) e Aol SLOISU e wnlS] wad @1 LS s g
J Lee caliss ¥ miludl of Lasdb LS ol el cewddl 7153wl 9 (Molecular weight)
(9-2)dguzll ¢ suasg Lyaatll

Materials Mol. Equiv. %
Before After
Lead monosilicate 0.60 7.8 52.44
Borax 0.25 3.25 28.78
Whi[ing 0.15 1.95 4.63
Kaolin 0.20 2.6 4.85
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Bymaill se lall wluszlly (Continuous phase) (a3l BLudle oyl ) Byuaill a2
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Materials M.F. Mol. Equiv. %
Sodium silicate Na,0.Si0, 0.5 12.01
Potassium carbonete K,CO3 0.3 8.20
Lead monosilicate PbO.SiO, Al,05.2Si0,.H,0 0.2 11.12
Kaolin SiO, 0.2 10.23
Flint 0.9 10.70
Quartz SiO, 4.0 47.56

(Si0,) 5 Aaall 7 a3 Aisad 25581 ol gald &gl ) Cadll (12-2) Jgui

(2) zlay g ages -
- (Ca0,MgO) Aaiall s pine — (31080) 551 pell Laagio z Lo

il z Lol o slas -1

RO,R,0 R,03 RO,

1 0.2 3

oAl 8ladd) 7 sl bl SlelsL (13-2) Jgun

RO,R,0 R,0; RO,
Na,0 0.5 ALO; 0.3 Si0, 4.2
K,0 0.2

PbO 3.0

MgO 0.2 (added)
CaO 0.2 (added)

=14 0.42 4.2

(CaO,MgO) s atall z a3l Liuad 2581 sl gl gkl sl (14-2) Jpurn

Jaoad @39 (1.4) welgall ¢ gazme ol Lig: Lo JSU 3186 (0.2) ,lada; (MgO, Ca0) bl s @3-2
I3 ALl slell o dezall Sygus g celgall A wddl A inolully Uoalaill LGy ol o8I
(Hamer&Hamer,2015,p.p.47-48,223-224) ddle Jcladl LJess 8> Sloyag 8yl y=l) 4aglie
Slae¥l sl ae (SaSSe¥l BLudl § call pailall Lea calll 065G 1y (Green, 1975, p. 89)

(»1080) 45,5 3,1yl &y ¢ L,y
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Materials M.F. Mol. Equiv. %
Sodium car. Na,CO; 0.50 10.710
Potassium car. K,CO;3 0.20 5.585
Lead bisilicate PbO.,SiO, 0.30 20.818
China clay AlL05.25i0,.H,0 0.42 21913
Flint SiO, 2.76 33.519
Dolomite CaC0;.MgCO; 0.2 7.452

(MgO,Ca0) s aiall 7 L3l L] 358U lgall Ligill il (15-2) Jooi
sl it -3

Bebhdl aldee el Ly (S 2plas el cmia -1
Al sgas &)lue bl célsl -2
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