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Hethod

The bowls were exemined visually eand using 1low powar optical
microscopy, but metallographic sections were not prepared.
Selected areas were analyszed elementally ueing an anergy
diapersive X-ray fluorescence system with a Rhodium target X-ray
tube and silicon (lithium) detector. The beam diamster at the

surface of the object was about 1l.bzcm.

Evidence for gilding and gross inhomogenelity 1in the wmetal was
sought by qualitative or semi-qguantitative analyasis of several
unprepared areas of each bowl, For these analyses the X-ray tube
wa3 run at an anode current of 0.JmA and spectra were collected
ovar 200 wsseconds. Spectra for quantitative analyses ware
collected over 500 seconds with a X-ray tube anocde current of

0.56mA. The X-Ray tube was run at 46KeV for all analyses.

The fundamental paramsters programs FUN1 and FUNZ similar to the
progracms described by Cowell (1877 76-85), calibrated with alloy
standards (for copper, zinc, tin and lead) and pure slemeant
standards (for nickel, iron, arsenic, silver and antimony) were
used to obtain guantitative results,. The areas to be
quantitatively analysed were degreased using acstone and then

successively abraded with S00 grit silicon carbide paper,
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degreased, and analysed untll consistent results were cobtained,
Eariy analyses included analysia of the area before abrasion
followed by four or five abramsion/enalysis cycles, but it was
found that after one abrasion the results did not change
aignificantly and for later analyses two consistent results for
abraded surfaces were considered adequate. Multiple analyses of
each object were not possible because of the effect on the
appearance of the objoectes and limitations of time. However semi-
quantitaetive analysis of unprepared areas did not suggest that

inhomogeneity was a major problem.

All nine elements listed above were analysed for, but nickel,
#ilver and arsenic were not detected at levels above the wminlmum
detection limit (see below) in any overall result and they are
not listed 1n Table 1. The figures aro subject to a relative
error (error ag a percentage of the quoted figure) due to the
counting statistics,. For any particular elemant the relative
error increasecs wws the absolute porcentage present decreases, and
it alao dependas on the matrix in which the element ia prewsent.
It should be remembered that any errors due to uncertainties in
calibration are not included in the relative error, and that
internal cowmparisons are more reliable than comparisons with
other published datas. An estimate of the reiative error {one
standard deviation) is given below for each ele.ent detected at
significant levels together with the minimum detection limits

assumed for ernch slement:




Chject

xL 1986

.4

Element

Cu
Zn
I'b
Sn
Ni
Fe
As
Ag

Sb

Area

Body

Patch
Rivet
Rivet
Rivet
Rivet

Rivet

r

Relative
Error

¢.5%
2.0%~-10.0%
5.0%-10.0%

1 .Ox-zx

c0%+

0%t

Fe

Cu

go.0
89.7
88.0
88.56
87.9
87.0

87.8

Detection
Limit

0.00%

iZn

DS

I'b

bn

bb




- = mean value was below the minloum detection limit.

Note: Becausse of the way the above {igures were obtained, some of

the analyses do not sum to 100%

Lead was present at low levels in all the areas analysed. It Is
often distributed inhomogeneously through a <copper alloy and
variations st the levels observed in these objects are not

therefore of great significancs.




Iron ia & common contaminant of surface analyses on buried
material and it ia diffilcult to wasdess the significaence of low
levels of iron (Mortimer, Pollard & Scull, 36-42) in XRF analyases
of this type. In the pregent work, therefore, the variations in

iron levela detected could not be regurded as msignificant.
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Appendix ~ full list of all anwlytical results (normalised to

L1986.4
L1986.4 0.06
L1386.4 . 0.11
L1986.4
L1988.4
L1386.4
L1986.4
L1386.4
L13486.4
L1986.4
L1986.4
L1986.4
L1964G. 4
L1346, 4

L1586.,4

L1386.5
L1986.6
L1086 6

L1986, o6

L,0B6.6 nd nd 0.78 0,03 12,06

L10BG.6 nd nd 0.7 nd 12.16

L1986.6 nd 0.12 0.80 nd 11.86




Lid%86.6

L19086.,6

L1986.7

L1986.7

L1986.7

1L13986.7

L1986.7

L1986.,7

Li1386.7

L1ose. v

L1986, 7

L1984

o s

L1986.8

L13E6 .,

e

L1d86.8

LI086.9
L1986.Y
L19&6.9
L1986.9
L1586.4

L1086.9

Bowl

Bowl

Bowl

Bowl

Fratch

'atch

I'atch

Patch

I'atch

o

nd

nd

nd

nd

nd
nd
nd

nd

nd
nd
nd

nd

nd

87.25 nd
B7.10 nd
85.68 nd
85.37 nd
86.34 nd
85.20 nd
87.74 0.56
87.17 0.52
86.74 0,65
86.26 0,54
86.70 0.43
89.13 nd
B8.14 nd
88.20 nd
88.34 nd
85.62 nd
86.67 nd
86.41 nd
86,05 nd
84.68 nd
86.64 nd

1

D7

nd

nd

0.06

nd

nd

nd

nd

nd

0.10 0.21 0.02

0.11
0.09

0.07

0.36

0.44

nd

0.01

nd

11.74

11.96

13.40
13.46
i3.40
13.30
10.71
11.17
i1.40
11.94

11.47

nd

nd

nd
nd
nd
.10
nd
nd
nd
nd

nd

nd
nd
nd

nd

nd
nd

nd



Cbgject Area Abra-
gions
L1986.10 Bowl 1

L1986.10 Bowl

| gl

L1986.10 Rim 1

L1986.10 Rim

ro

L1986.10 Handle 1

L1986.10 Handle

to

L1986.10 Rivet 1 !

L1386,10 Rivet

L1986.10 Rivet

LL1386.10 Rivet

L1986.10 Rivet

1 2
2 1
2 2
3 1

L1986.,10 Rivet 3 2

L1986.10 Rivet 4 1

L1936.10 Rivet 4 2

Hote

ke

0.13

nd

Cu iZn

86.13 3.62
86.07 3.76
87.77 nd

87.48 nd

85.77 6.02
86.82 bH.8¢2
87.48 0.21
8§7.08 0.22
B7.66 0.03
87.44 0.06
B7.77 0,05
87.46 nd

86.58 0.88

86.61 0.77

0.11

nd

nd

Nickel waw not detected in any analysls

The results above represent the raw data obtained

fact that they are quoted to 0.01% does not imply

aethod used ls accurate to 0,01%,.

Table

0.60

1 gives

estimate of the actual composgition of the objects

by the method used,

11 D19

Sn Sb
9.47 0.16
0.62 nd

11.66 nd
11.61 0.25
6.37 nd
6.41 0,16
11.49 nd
11.58 nd
11.26 nd
11.18 ©.34
11.20 nd
il.38 0.06
10.36 nd
10.37 0.23

and the
that the
the best
obtainable





