ANCIENT MONUMENTS LABORATORY
REPORT

nA
4651
[ ]
sen'e" CONTRACTOR
m J G McDONNELL' August 19835

TITLE Heybridge, Slag report. This report
- supercedes AML Report 3974



DEFARTMENT OF  PFPRODUCTION

ASTON  UMIVERSITY

EOSTA  GREEN  BIRMINGHAM

SLAG REFORT

1. INTRODUCTION

-+

The manutacture of sarly iron artefacts was a  Lwo

i Firstly the esdtraction of the metal from the ore,

fining of the metal, the

the smelting pr

srondly the

working  into bar—iron,  and  subseguently  artefacts, and  any
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is termed the smilhing proce
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found  an Tron = and later

Both wrban and rural. It isg necegssary  to

amel Ling or smithing., in order to sslablish

wihich far oih? processss were  practised on the site  1n
antigurty.
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ML rvafierl D s The  latler are residuss  that are

and cannot be ssoribed tao elther

and may & o bhe byv-products of other pyro-technolosical

Furnace/ bl limimg ie the preserved fired olay
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Tragments of the furnace or hearth stroucture. It 1¢ distinguished
From o orcdinary Filred clay by the vitrification of the inner face

clue to o Lhe hilagh temper atur

preyail o in the tuvere cone of the furnace o
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The second non-dicgnostic residue

1s  Fue] =3l 2lag, which 18 a product of the high temperature
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Characteristiically it is light grey in colour, of low donsity,

itied and oommonly occurs as tussd globules,

The diagn are the silicate smelting and

=mlthing =slags. The lalier ooour as the characterisbiic  hearih

pottom oF as randomly shaped lumps. The smelting slags occur 1IN

2 number of dif+erent forms, char
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s but  din many cases in forms  which  are
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chitfioullt to distamgush from smithing slags

meElling

cposimllar to hearth bobtltoms.
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Thie total guentlty of elag retained from the

[NEES RN IETEIS

15,15 Filoograms. T

mon—dliannostic slags tobsi led Q.72
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meuth 3 cwntimeter s 16 diameter. Plen

St o slone, (0 140
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sind thing el ag, and only 0,354 kilos was probaizle smelitin slag.
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24% of the Lotal
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cocuwring as el lher tihe

or as randomly shaped lumps.,
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hearth bottoms in the sarly stages of

Formation. The hearth bottoms, (il

smithing

gdiameter X depd




{ mean value Q.31 kilos).

2 SLAG DISTRIBUTION

Twenty—seven context

producsd slag, eight of which
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slag, and it was

witha possible potliery kil it wasz
fated to the  Roman Fhase of the site, as were obher  alag

coomtadrnirg

The poss tap e1lag

unstratifired 1
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From the later Anoglo-Sason Contexte ere probably the result of
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aemall local

The guantity of slag probably reg

Aty a1t o ie of inlerest to nots 1ls cdoat o
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f+or detalled ana.

cut trom each sample, mounted and polished for

study 1o deltermine the mineral textuwres. Each

=1 ] chemnically  anmlysed uwsing the scanning Eleclron

Microscope with  an sttached "Link’ snergy dispersive analyvsls

smvatem., "Bulk ' analvess  were obtained uvusing a raster scan at

“ication, and individual phases using ‘spot’ analvees.




Tron me-1Ling wrd smithing =1ages Com@plrl == ot thr e

phiases, iron silicate, commonly Fayvalite (

4

oslde, e@ither Wustite { Fa ) or Magrnetite | ) and &

phase containing the alkali oxides ( Ca0, Alumina

Al O 3, and some silica and iron oxide.

The compositicon and texture of 3 is
indicative of the conditions of formalbion oF the slag, &nd  may
ta discriminale betweesn smaelling and  smithing

N = talian  from Foman contests,
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WL750,and L1
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pnical  hesarth bottoms  or randomly

Luwmps of smithing siag.

al emil thing

oride dendrites

Samples &4 and 11%

Chan Th free lvon oxide and the silicsate oocowred

iy

content was about the same. This  type o

structuwre is typical of fully ligquid fast cooling slags, such as

emel Ling el ] coceur i smithing silags.

silicate was contirvrmed S=

Les &4 and 11% contain

gresment witlt the 1ow
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ide content

wved 1n the cptical study, and  hbobh

lathh rather than ms

silicate. The percentac

farming minerals (primarily potassium and calciwm 2, i

Tower  Llhan  expecied fram the observed glass content of 10~20.

The s=spot analvyeses of the glass phases showed a high silicon  and

iron oxide content indicating that Lthe gls=

orntained a  high
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te and/or gquartz content.
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identification slagse as emithing
“han slags relies on the morphology of the
mineral  Lexbure, and  the lack of s;eliing slag
zlags &4 and 119 contain typical
laths.
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smelting slag silicate
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