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Uxamination of slags and furnace material

frow dunborough, wWilts.

X Mike Btone, Swindon useuid.

This is the second report on waterial from this gilte.

- fhe first embraced thﬁaiggg_work which is now considered

to be both ioman and Hediewal. ihe slag, which is the
subject of this report is wll Roman and falls into three
periods; I, AD 50-80; IL, AD 80-230; and IIIL, AD 230-~400+.

_ , (A-J, Tables 1 and2)
The material examined came Ffrom nlne‘boxeszwhlch h%d

been previously examined and weighed by M.S. After weighing
the various categories, Lypical pieces had been put to

one side for my examinabion frowm which I removed three
pleces for electron probe analysis.

Identification.

The list of sonecisens examined and the results are

given in Table 3,

The majority of tie uaterial was furnace botitowms from

smithing, Souc of Gthese were very nicely shaped, plano-convex,

9 cm dia x 3 ca thick, fiuch of the rest was pieces of
theése. .ateriul which could have been from swelting was
in very snort susply.

The furnace liain: was clean sad had no slag accrebion
which suggests that iv was frow clay-lined smithing
furnaces. There was one tuyere frasment which indicated a

bore of 2.5 cm or go.

Results of ilectron probe analysis (BHMPA).

The results on the three pieces selected are given
in Tavle 4., These zive raster anslysks on areas aboub
200 pin square, aud spolt analyses on discrete phases.
vorrally slazg co bailn Fayalite-type crystalline phases
(high iron olivines) and jlasses which usually contain
the alkalis slucina and lime as well as some of the

gilica,Phese sre orven referred bto as anorthite, Tt would




- 2 ~

seem that most of the Cal in specimen 1 was contained

in another crystelline phése - perhaps a lower-iron
“olivine. This phase showed bhe pregsence of copper and
it suggests Lhat the swithing heuarth was occasionally
used for copper-base metals., This SFB had been made from
iron. with a low phosphorus content. 'This piece of slag
was quite budly corroded and consisbtent readings would
-not be expected. The ['e0 readings in three raster
analyses were oUdl, V24 and 59.7%, reflecting attack
‘and/or deposition.

In contrast, specimen 2 was a very dense piece of
(?) tap slag with a consistently high FeO content
confirming the existence of wistite as a separate phase,

Again the phosphorus content is low which suggests that
even the wood ash had a low phosphorus content, i.e. was

debarked before coaling

Specimen 5 wag a better SFE, dense and uncorroded.

1he three raster analyses show good agreement. We have
enough Cal and Aleo5 to form annrthite and the iron content |
. . A - ] st . |
is low enouwsh vo inhibit the formation of wustite. Bub

» the 205 content is different from speclmen 1 and either
the iron cawme iron a different source (ore with 2,U%
P205)ior a different charcoal with more bark was used.

We do not yet have much inforamation on the relative
contribution of suweltins sleg and other inputs in smithing
but one would cxpect a dilubion of the PEOB by 50% unless

some entered from bhe charcoal,

Conclusions.

I'his waberial was nostly the product of smithing
operitions, 'I'he possible sueliing slag came frowm low
phospnorus ores. whe meval swithed was probably also fronm
low phosphorus ores and all work was carried out with
charcoal as fuel.

The size of the I'b s sugests relavively Small
furnaces or freguent rousoval ol the slag accumulations
in the Lottom.

~ - 3 ot il .|
April 19345, .1, Hvlecotbe.



: Table 1 : _ . S .
Wanborough - Weights of Slag from Boxes A to I (kg)

I ‘ ' T L III

50-80 AD - 80-230 T "230-400 +
— ‘ - _ - T Blag 3.0
B - - - Slag 1.05
c | - - . slag 2.62
| | . F.L. 0,01
D ;LT' . — - ' B Sla.g 6003
_ i : . PF.L. 0.02
B - - : Slag 8.68
P - - ' Slag 6.68
. ' B F,;J! 0-07
e Slag 002 -  Slag 1.00
. ' ' F.L- 0902
H Slag 0.25 Slag 2,50 Slag 1.56
F.L. 0O.04
J Slag 0.11 Slag 0.10 Slag 0.47
Total Slag 0.36 Slag 2.62 Slag 31.09

F.L, 0.4




Table 2.

Total slag

welghts

ke.

Wanborough - 1966-1970

Periods T and II Period IIT
50- 230 AD 230- 40O AD
1966-68 Slag - 4,01
(E.Greenfield) F. Lining - 1.34
1969-70 Slag 3.60 34.63
(J .Wachex) F.Lining - 0.20
Total Slag 3.60 38.6#

F.lining

nil

1.54




Box 1. )

Box 2

- Box 3

Hox 4

Hox 5

Table 2 .

'Han o8
1355 SL10

ilard grey floor or furnace lining.

193 Wan 39%. SL5

191 Wan 391, SL3

192 Wan 392, SL4

194 Wan %95 &I6

19¢C Wan 390 S8L2

‘Heavy vitrified furnace lining

and slag. |
Large tuyere frugment, 2.5cm dia,
Rather large flat pleces of furnace

lining, well v1trified with no
accretion. : s

Thin, dark grey piece of furn lining
A slagoy hollqw ball with a hole.

. v

Wan 69. JSUW B

D VIT (1) Two pieces of smibhing furnace bottom (SFRB).

D VIT (1) One very heavy piece of S8FB (high iron cont..

D IV (1) One SKFB,.

D IV (1%) An amorphous lump of slag; could be a SFB,
if so & very large one. Another small piece
of Tthe same,

A 652

C VII (1) Two pieces of and one almost complete SFB
well glazed on the top surface.

C XIII (1) One piece of slag.

B IV (1) Cne dribble of slag

B VIII (%) Cne piece of unidentifiable slag,

C VIII (1) furnace lining

B IT (5} Slag

¢ XITT (1) A small piece of slag

¢ XIIT (1) Fired black clay

A IX (1) A sunall piece of slag

Wan 70

J VII (%) SI'B

BI (&) Amorpihous slag mostly SEB's

Van 70

H VI (1) SiB . .

FI() flore asorphous lumps oi slaw Wlth some

/ : charcoal, .
g VI (11) SiB
HI{) Mlat plate of slag could be from smelting,
I (&) a heavy dribble; could be tap-slag.

G VII (11} A nicely shaped S¥B.




Table 3 (cont,)

1967, 814, 5851. &b 14. BFB
1966 B 1%0/2 8L 5 A piece of slag.

1967, 828. 5351 SL 15 (828) Heavy tap slag with white '
, clay attached, Anal, T.2,
1966, B96/2 BL 4. A small SFB

1966. B51/2 SL 1. dough? furnace slag.

o 1967. Wan %38 bBag 156. 3L 6. Probably parb of SHB.

Box 7

i¢.
<0

' Box 8

Lox 9

Wean 3457 (597) 8L 10. Two very nice SFBS.

Wan 70 F.l. (5),(6). A nice SFB, Anal T.2, (9:nn51a665¢h:

_'1196?. 808 Wan 57799 SL 13, An amorphous plece of slag.;
- Wan 70 G II (5) Vitrified. furnace llnlng., ' 3
‘Wan 70 ¥ I (3) A large amorphpus slag lump,

Wan 69 E I/IIT (2) An ambrphous_Slag lump, could be
tap slag,

Wan 69 E VIII (2) no "
Wan 69 E IV (2) (201) Probably a plece of & large SFB.
wan 69 B VIITI (1) Run slag.,

‘Wan 69 E X XX (2) Probably a piece of a large SEB.

Wan 69 CXII (1) An amorphous piece of slag.

Wan 69 DI (6). A nice plece of hard charcoal (kept).
Wan 69 EX (2) Two small pieces of run slag.

Wan 69 AL (%) O¥FB o2 '

vian 69 ATIILT (2) An Sﬁ&ﬁﬁy@m diam and 5cm deep. Anal.T.2.
(in picces - unusually large for a smithing hearth bottom)

Wan 70 GIT An SIFB and an amorphous piece of slag.

Wan Y0 HV (1) Two amorphous pleces of slag; one large.
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Corroded bﬂm?l

1969,

A IIT 2
AD 230-400+
Glass

Astal

2

Dense tap slag
1967. SLI5-

Rost,

Glaés

" Dense

g Rast .

SilPA of Wanbo:ough”slags.

(5 (6)

Rast s,

SFB 1970 frl

RaSt;
o .

“FeO

510
Cal

A1203
- 41n0
" TgO -

K,0

lia.,0

Ragh*

64 4
2246
©.0
2.0
nd
.1.0
1.2
nd
nd
nd

12.3
46,9
1.8
18.3
nd
nd
15.3
0.7
nd

48.2'
50.2
is.2
nd
nd
O

nd

76.2

nd
nd

nd

4lod -
35.5

D4
0.8

nd-g'

nd
4.8

na

nd

»157 1.
| 2. 6
.2 8 62?

8,27i 
naﬁ?é
0.6.
1,7
nd.
0.2
1.0

55 d7Vt“1
C27:9 28

8.1

2.5
nd

0.5
1.6

nd
0.2
0.9

1.0

Total

97.6

D
T
L ]

o

102.0

99.5 100.,0

nd

* Rast

= nob devecteaed

not sought

Raster, 200 jpun




