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FOREWORD 

The analysis summarized in this report is the fifth of a series that-will 
be made in conjunction with this proficiency testing research project. 

In the course of this testing program participating laboratories will have 
analyzed and identified ten different samples of physical evidence similar 
in nature to the types of evidence normally submitted to them for analysis. 

the results of Test Number Five are reflected in the charts and graphs 
which follow. 

The citing of any product or method in this report is done solely for 
reporting purposes and does not constitute an endorsement by the project 
sponsors. 

Comments or suggestions relating to any portion of this report or of the 
program in general will be appreciated. 

September 1975 
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BACKGROUND 

This laboratory proficiency testing research project, one phase of which 
is summarized in this report, was initiated in the fall of 1974. 

This is a research study of how to prepare and distribute specific samples; 
how to analyze laboratory results; and how to report those results in a 
meaningful manner. The research win be conducted in two cycles, each of 
which will include five samples: a controlled SUbstance; firearms 
evidence; blood; glass; and paint. 

Participation in the program is voluntary. Accordingly, invitations have 
been extended to 235 labor,atories to share in the research. It is 
recognized that all laboratories do not perform analyses of all possible 
types of physical evidence. Thus, in the data summaries included in 
this report, space opposite some Code Numbers (representing specific 
laboratories) may be blank, or marked "No Data Returned." 

A fina.l project report including additional findings based on information 
reported here will be prepared at the conclusion of Cycle II. 

The Project is under the direct control of the Project Advisory Committee 
whose members' names are listed on the Title Page. Each is a nationally 
known criminalistic laboratory authority. 

Supporting the Project Advisory Committee in their efforts is the 
Forensic Sciences Foundation with additional support from the National 
Bureau of Standards in the areas of sample evaluation an"d data analysis 
and interpretation. 
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SUMMARY 

Test Sample #5 consisted of auto paint samples A, Band C packaged in 
a plastic box. The samples were mailed on May 16, 1975 with instructions 
to handle the sample in a manner similar to like evidence submitted for 
analysis. 

Test Sample #5 was sent to 232 laboratories. Three of those laboratories 
served as referees, reducing the actual number to 229. 

In the accompanying data summaries, 117 laboratories responded 
completed data sheets, 51 laboratories responded that they did 
auto paint and no response was received from 64 laboratories. 
represents a participation rate of 66%. 

with 
not do 
This 

No effort wa's made in this report to highlight areas wherein laboratory 
improvements might be instigated. 

2. 



/ ANNEX A 3. 

FIGURE 1. 

LAB CODE A-_.,........ ____ _ 

DATA SHEET 

PROFICIENCY TESTING PROGRAM 

TEST #5 
AUTO PAINT EXAMINATION 

Item A represents a paint specimen recovered from the clothing of a dead victim found 
at roadside-.-an apparent hit-and-run victim. (Disregard metal base· plate.) . 

Items Band C were taken from two separate suspect vehicles. 

1. Item A could have common origin with: 

DB 
D. C 

o Both 

o Neither 

(Disregard metal base plate.) 

2. What information (quantitative and qualitative) did you develop to &rrive at your 
conclusion in No.1? 

Item A 

Item B 

Item C 

DATA SHEETS MUST BE RECEIVED AT THE FOUNDATION OFFICE BY JUNE 20. 1975. 

o 



ANNEX'B 
National Bureau of Standards Analysis 

LABORATORY TESTING PROGRAM 

Test No. 5 - Automotive Paint 

In this test, 232 laboratories were each sent 3 paint 
samples which were referred to as Items A, B, and C. 
Participants were asked: (1) Item A could have a common 
origin with Item B, Item C, Both, or Neither? (2) l'1hat 
information was developed to answer question l? (3) What 
methods and instruments were used? 

Of the 232 laboratories, 117 laboratories responded with 
data, 51 indicated they do not perform paint analysis, and 
64 did not respond. Table 1 lists the codes for laboratories 
in each of these last two categories. 

According to the supplier of the samples, Items A and 
C were prepared with the same paint from a U.S. vender, 
and had a top coat over two primer layers as used in the 
American l>1otors U. S. plants. Item B, on the other hand, 
was prepared with a paint from a Canadian vender, and had 
a top coat over two primer layers as used by the American 
Motors Canadian plant. The responses from 3 referee labora
tories, shown in Table 2, are consistent with the sample 
supplier's statement. 

Table 3 shows the responses to question 1 given by each 
participating laboratory, and summarizes these results. 
A "c" response is consistent with the supplier and referee 
statements. 

Table 4 shows the relative frequencies of the methods 
reported by participating laboratories. Additional infor
mation concerning the performance of the 10 most frequently 
reported methods is given in Table 5. 

On the average, 3.5 methods per laboratory were reported 
for question 3. The average number of reported methods for 
laboratories giving a "c" response to question 1 is only 
slightly. greater than the average number of reported methods 
for laboratories giving a "Both" response (3.6 compared to 
3.0); thus those laboratories whose response to question 1 
is consistent with the responses from the referee laboratories 
weke--on the average--only slightly more persistent than those 
which did not agree with the referee laboratories. 

4. 



Solubility tests results reported for the l2'tnos"t fre
quently used solvents are shown in Table 6. Table 7 sho~'s 
the responses to question 2 and 3 from each lahoratory. 

This annex was prepared by the Law Enforcement Standa:r.ds 
Laboratory (LESL) of NBS. The anonymous test results re
ported by the participating forensic laboratories were 
analyzed and tabulated by James McLeod and Charles Leete C)'f. 

the NBS Laboratory Evaluation Technology Section, Alvin Lewis 
of the NBS Hazards Analysis Section and Robert aills of 
LESL. This work was supported by the National Institute 
of Law Enforcement and Criminal Justice, Department of 
Justice. () 

.. 
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Table 1 

Code Numbers of Non-responding Laboratories 

""' ' ''<.. 

THE FOLLOWING LABS INDICATED THEY DO NOT DO PAINT ANALYSIS: 

706 749 788 828 913 998 
711 750 791 841 918 
720 755 793 844 920 
721 758 803 845 932 
726 759 807 850 935 
727 761 810 862 950 
734 764 812 875 951 
735 767 816 877 953 
741 775 824 88·6 983 
743 785 826 891 992 

Total Labs = 51 

THE FOLLOHING LABS DID NOT RESPOND: 

707 736 780 829 871 914 972 
708 737 782 830 874 917 984 
709 738 783 831 879 92·1 985 
710 744 792 834 880 931 988 
713 762 795 836 887 937 
723 770 811 858 898 938 
724 772 817 864 900 942 
728 773 820 865 902 946 
732 774 822 867 905 964 
733 779 825 869 912 966 

Total Labs = 64 
.. 
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Table 2 

RESULTS OF THE THREE REFEREE LABORATORIES 

LABORATORY l: 

Microscopic examination revealed each item has similar color 
layer structure and texture. No fluorescence under UV light. 
No reaction of the orange layer to methylethyl ketone and 
CH2C12. Items A and C show slight pigment dissolution in 
diphenylamine in sulfuric acid while B does not. Diss~~ilar-
ity not great enough to differentiate. ' 

Determined inorganic elemental composition of all three layers 
using energy dispersive x-ray analysis on the scanning electron 
microscope: 

Item A Item B Item C 

Al 15.06% Al 19.45% Al 
Si 25.88% Si 25.72% 8i 
S 30.51% S 32.03% S 
'ri and/or Ba 16.34% Ti and/or Ba 12.60% Ti and/or Ba 
Cr 6.58% Cr 5.56% Cr 
Fe 5.63% Fe 4.64% Fe 

Percentages and elements do not appear to vary enough to 
differentiate Items A, B, and C. 

15.88% 
26.55% 
30.59% 
15.66% 

6.42% 
4.91% 

Infrared spectrophotometer spectra of Items A and C similar 
but different from Item B. Spectra of .A similar to that of 
C, but shows a different peak than B. A and C have a peak 
at 540 cm- 1 whereas B shows a peak at 400 cm-~ Significant 
enough to call Items A and C similar and dissimilar from Item 
B and to say they could not have a common origin. 

pyrolysis gas chromatography showed Items A and C similar and 
radically different from Item B. 

Color comparison to LEAA book, Standard Refe~ence Collection 
of Automotive Paint Colors showed that color was similar toAMC 
Sienna Orange, 74G0019. pyrolysis gas chromatography showed 
Item A and C similar to AMC Sienna Orange color panels. 

() 
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Table 2 Continued 

LABORATORY 2: - -
All three items have the same color sequence, but first primer 
layer is considerably darker in Item B than in Items A and C. 

Items A, D, and C are not soluble in acetone and are acrylic 
enamels. Surface coat of all items containing molybdate orange 
or sienna red. Pyrolysis gas chromatograph of priner layer is 
similar for Items A, B, and C. Pyrolysis gas chromatograph of 
surface layer is similar for Items A and C but different from 
Item B. Trace elements in surface coat (spectrograph similar 
for Items A and C but different from Item B) show more r1g and SlJ 
in Item B than in Items A and Co A small amount of Ni was de
tected in items A and Cv but no Ni was detected in Item B. 

LABORATORY 3: 

The layer structure of the paints of Items A, B, and Care: 

1. Medium orange acrylic enamel 

2. :1edium gray primar 

3. Dark gray primer 

Microsoopically , Items A, B, and C matched in colors and 
textures. However, under quantitative and qualitative analysis, 
it was determined that the inorganic and organic constituent 
of the medium orange acrylic enamel layers of A and C matched 
and were different from B. Items A and C contained nickel 
and no antimony. Item B contained antimony and no nickel. 
The pyrolysis products of the organic portions of Items A 
and C matched and were significantly different from Item B. 

8. 
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Table 3 

TABU!.ATION OF RESPONSES TO gUESTION 1: 

ITEM A could have common origin with: 

POSSIBLE ANSWERS: B, C, Both, Neither 

IAB LAB LAB 
CODE RESPONSE CODE RESPONSE CODE RESPONSE 

703 C 796 C 884 Both 
705 C 797 Both 885 C 

't 712 C 798 C 888 C 
715 C 799 C 889 Both 
717 C 805 C 892 C 
71a c 806 C 894 C 
719 C 809 Both 895 C 
722 C 813 C 897 C 
729 Both 814 C 899 C 
730 C B15 C 903 C () 

731 Both 818 C 904 Both 
739 C 821 C 907 C 
740 C B27 C ,90B C 
742 C 832 C 915 C 
745 C 833 C 921 C 
746 C 835 C 923 C 
747 Both 837 C 925 C 
748 C 838 C 926 Both 
751 C 839 C 927 Both 
752 C 842 C 944 Both 
753 Both 843 C 948 Both I-;~~ 

754 C 847 Both 958 C 
756 C 848 C 960 C 
757 C 849 Neither 961 C 
760 Both 852 C 962 C 
763 C 853 C 969 C 
765 C 854 G 970 'C 
766 C ; 855 C 973 C 
768 C 856 C 974 C 
769 Both 859 C 975 C 
777 Both 860 C 978 C 
778 C 861 C 979 C 
781 Inconclusive 863 Both 980 C 
784 C 866 C 986 C 
786 C 868 C 987 C 
787 Both 870 C 989 Both 
789 C 872 C 994 C 
790 Both 873 ,Both 995 C 
794 C 876 C 999 C 

Total Labs Responding = 117 
<t! 

Number of "B" Responses = 0 

Number of "c" Responses = 93 (79%) 
u 

,,::,,~,.. ,'.1- _: ~ ~" ," q:;:1,'t<_"-.i:" ' ~ •• :..J" 1 

Number of "Both'fResponses = 22,:' (1'9% j " 

Number of "Neither" Responses"" 1 

Number of "Inconclusive" Responses = 1 

\1 
11 
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Table 4 

Relative Frequencies of the Reported Methods 

INSTRUJl1ENTS OR' 
METHODS l'SED 

1. l-1icroscope 

2. Solubility tests 
:,"~, 

3. Infrared analysis 

4. Emission spectroscopy 

5. pyrolysis gas chromatography 
\ 

NUMBER OF 
LABORATORIES 

98 

88 

51 

41 

40 

6. X-ray fluorescence 22 

7. Reference collection of automotive 
paint colors 14 

8. Ultraviolet spectrophotometry 14 

9. Visual 11 

10. X-ray diffraction 

11. Thin layer chromatography 

12. Dens}~\ty test 

13. Fluorescent studies 

14. Filters, Wratten and dichroic 

15. pyrolysis IR 

16. Photographic color densitometer 

17. Microcrystal 

18. spot plates 

19. Quantitative elemental analysis 

20. Reflectance spectrum . 
21. None listed 

10 

3 

3 

3 

1 

1 

1 

1 

1 

1 

1 

1 

Since most laboratories indicated more than one method, the 
total number is greater than the total number of laboratories 
reporting. 

II 
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'rable 5 

Ten Most Frequently Reported Methods 

'~ 

Number of'. Labs Number of Labs 
Number of Labs Reporting ~ihey Reporting Use 

Total Reporting They Could Not:1 
Of This Hethod 

Number o-f Labs Could Distignguish Distinguish ttem Without Reporting 
Reporting Use Item B from A and B f rom.' 'A and C Their Findings 

Method Of This Method C By This Method By This Method for The Method 

l. Microscope 98 19 54 25 

2. Solubility Tests 88 41 25 22 

3. Infrared Analysis 51 2 37 12 

4. Emission Spectroscopy 41 18 14 9 

5. Pyrolysis Gas Chromatography 40 27 1 12 

6. X-Ray Fluorescence 22 21 1 0 
:7 

7. Reference Collection of 
Automotive Paint Colors 14 1 11 2 

'"' 8. Ultraviolet Spectrophotometry 14 1 6 7, 
e' 

9. Visual 11 3 6 2 

10. X-Ray Diffraction 10 1 7 2 



2. 

3. 

4. 

/1 
jr' 

Acet'bne 

Sulfuric acid 

Chloroform 

Hydrochloric acid 

5. Ethyl acetate 

6. Sodium hydroxide 

7. Nitric acid 

8. Diphenylamine 

9. Benzene 

10. Methylene chloride 

11. Methanol 

12. Dimethylformamine 

Table 6 

Most Frequently Reported Solvents 

Total 
Number of Labs 
Reporting Use 
Of This Solvent 

48 

47 

34 

23 

17 

14 

15 

14 

9 

8 

5 

6 

Number of Labs 
Reporting They 

Could Distinguish 
Item B from A and 

C Using This Solvent 

1 

34 

1 

3 
)i "'/ "- 0 

0 

7 

5 

0 

0 

a 

1 

Number of Labs 
Reporting They 

'Could Not 
Distinguish Item 

B from A and C 
Using This Solvent 

33 

6 

25 

12 

14 

8 

3 

3 

>. 8 lJ 

6 

4 

4 

.. ' 

Number of Labs 
Reporting Use 
Of This Solvent 
without Reporting 
Their Findings 
For This Solvent 

14 

7 

8 

8 

3 

6 

5 

6 

2 

2 

1 

l 
J-I 
.N 

e 
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Table 7 

Responses to Questions 2 and 3 From Each Laboratory 

QUESTION .2: 

What information was developed to answer question 1? 

Item A Item D 

703 Pyrolysis spectrum consi<ltent with F:;'rolysis spectrum dH£e.ent from 
'Item C. Soluble in concentrated Items A and C. Insolu))lc in 
H2S04. concentrated U2.S0",,, 

705 Has identical x-ray dispersion lIas identical x-rp."!l dispersion 
spectrum as itrun C. Has identical spectrum except the element 
pyrogram as item C. Has identical nickel (Ni) is absent. I!as 
color change in conca UzSO .. as identical pyrnqrarn with exception 
item c. of one peak. Gives different 

color rea~1on in conca 1125° .. " 

Item C 

Pyrolysis spectrum consistent 
with Item 1\. Soluble in concen
trated 1!2S0 •• 

Assumed or restated 

712 !.ticroscopic examination showed similar ~aY'er sequence of items A, a, and c. 

Has identical color change in 
112S0. as item C. Pyrolysis 
chromatogram matches item c 
chromatogram. 

Has different color in H2S04 
than items A and C. Pyrolysis 
chromatogram different from item 
A chromatogram. 

Has identical color change in 
1I 2S04 • Pyrolysis chromatogram 
matches i,tem A chromat:;ogram. 

715 Stereornicroscopic appearance showed identical appearance of items At 'st and C. 

MUltiple elements base spectrum 
showed 11i as a constituent. 

Hultiple eleMents base spectrum 
showed IIi absent. 

Multiple elements base spectrum 
showed Ni as a constituent. 

717 Visual inspection shows items A, D, and C similar in color to Automotive paint. 

Ga~ Chromatography--Pyrolysis No reaction with conca sulfuric 
indicates same organic composition acid. Evidence of the element 
as item C. Reaction to concl. Calcium in this paint while none 
sulfuric acid similar to item A. noted in items A and C. 

718 IR same for items A, B, and C~ 

Gas Chromatography-Pyrolysis 
indica tes same organic composition 
as item A. Reaction to cone. 
sulfuric acid similar to item 1\. 

Items A, B, and C insoluble ih chloroform, benzene, acetone, hydrochloric acid or sodium hydroxide 

QUESTION 3. 
What methods and 

instrumehts were used? 
NUiiibers listed below 
refer to the m .• thods 
listed in Table 4 

1,2;3,5,8 

1,2,5 

1,4 

Visually similar in color and 
shading with item C. Reacts the 
same in sulfuric acid as item C 

VisUally distinquishable from Visually similar in color and 1,2,3 
items 1\ and C. Reacts d·ifferent1.y shading with item 1\. Reacts the 
in sulfuric acid than items A and same in sulfuric acid as item A. 
C. 

719 Has very small, densely populated lias larger size of pigment and 
pigment particles of oratlge-brown less densely populated pigment 
color similar to item C. Contains particles. Contains Pb, Ti, and 

Has very small, densely populated 1,2,6,13 
pigment particles similar to item 

722 

Pb, Ti, Ni in concentrations no detectable Ni. 
A. Contain Pb, Ti, and Ni in 
concentrations s;'milar to Item A. 

similar to .Item C. 

Microscopic examinations of base 
pfimer coat brown-black similar to 
it.em C. Reaction to cone. U2S0" 
same as item C. Laser Microprobe 
Spectroscopic analysis did not 
observe zirconium; observed 
magnesium in lower concentration 
than item B; approximately equal 
to item C. 

Microscopic examination of base ,Hicroscopic examination of base 
primes coat-black color. Reaction primes coat brown-black similar 
to conc. U2S0lt di;ferent than to. iter.l A. Reaction to conc. 
items A and C. Laser ~'licroprobe H2.S0lt same as Item A. Laaer 
Spectroscopic Analysis observed Mic.roproba Spectroscopic Analysis 
zirconiwn; observed magnesium in did not observe zircon.i,.um; 
higher concentra tion than in items observed magnesium in lower 
A and C. - concentration than item B; 

approxitT'.ately equill to item A. 

1,2,4 

729 All gave similar reactions and had similar appearance. 1,2,3 

730 Observation of paint layers and primer sarne in rtems A, a, and. C. 4,7 
Emission spectrum shows no Nir Y, V for item B. 

731 Color sequence same and paint thickness siMilar for items A, a, and C. Infrared spectroscopy indicates 1,3,4,9 
same elements present in the same approximate abundance in items A, B, and C. 

739 Reaction to 60% sulfuric acid 
sinti1ar to Item C. Gas
Chromatography Pyrolysis simi1er 
to Item C.. Emission Spectra 
similar to Item C. 

740 Consistent with Xtem C in solu
bili ty tests. f1icroscopic 
examination appeared same as ltem 
C 

Reaction to 60% sulfuric acid 
dissimilar to Items A and C. 
Gas-Chroma tography Pyrolysis 
dissimilar to Items A and C. 
Emission spectra dissimilar with 
Items A and C. 

Itcm B could be exclUded based on 
energy dispersive x-ray analysis. 
Solubi~it~ test in conca nitric 
acid ex~ludes Item B. Primer 
layer appeared slightly darker 
than Itelns A and c. 

Reaction to GO% sulfuric acid 
similar to Item A. Gas
Chromatography pyrOlysis similar 
to Item A. Emission Spectra 0 

similar to Item A. 

Consistent with Item A in 
solubility tests. Microscopic 
examination appeared same as 
Item A. 

1,2,4,5,12 

1,2,6 

742 Visual observation showed base 
primer layer red-brown primer. 
X-ray emission· spectrography 
showed same elemental com
position including nickel as 
Item C. Pyrolysis 'gas
chromatography showed same 

Visual obscrvation showed base 
primer layer black primer. x-ray 
emission spectrography revealed 
absence of nickel. Pyrolysis 
gas-chromatography revealed dis""! 
similar pyrogram from Items, A and 
C. 

Visual observation ~howed, base 1,5,6' 

745 

746 

747 

pyrogram as Item C. ), 

printer layer red-brown layer. 
X-ray emissic~tJ1: spe~trography 
showed same elemental composition, 
including nickel, as Item A. 
Pyrolysis Gas-Chromatography 
showed same pyrogram as Item A~ 

Items .A; B, and C have indistinguishable colors and layel;s. 
Solubility tests on oranqe layers in conc. HCI, Acetone, conc. H2S0~ r (C6HS) ZNlJ/H2S0 .. , c~ci'f, C112C12' 
DMF, Xylene, 1% Kon and conc. Kon. 

IR spectra identical for 'Items A, B, and C. 
Items A, B, and C have ~pparent visual matching colors 
Same .results from TLC for Items A, B, and C. 

Same reaction to conc ~ nitric acid Different reaction to cone. nitric 
. and diphenylamine in. cone. acid and diphenylamino in conC. 
sulfuric acid .as Item C. sulfuric acid than IteI!lS A and e:. 
Identical emission spectrograph Different emission spectrog~aph 
as Item C. Same color in di- than 'Items A and C. Colorless 
chloroetnane as Item C. in dichloroethane" r:; 

Same reaction to cone. nitric 
acid and diphenylamine in conc • 
sulfuric acid as Item A. 
Identical emission spectrograph 
as 'Item A. Same color in di
chloroethan~ as Item A. 

Visual comparison identical for Items A, B, and C. 
Texture, thickness and microch~mical reactions pf layers similar for Item~ A; B, and C. 
pyrolysis gas-chromatogram and ':x-ray diffraction patterns similar for Items A, B, and C. 

1,2,3 

(j 



Item A 

Table 7 Continued 

Item D Item C 

149 11icroscopic, other solvent tests, infrared spectra, and spectrograph same for all three items. 

751 

TOp layer slightly soluble in 
cone. sulfuric acid. 

~icroscopic observation identical 
with Item C. Reaction to conc. 
11250" same as Uem C. 

Top layer insoluble in conc. 
sulfuric acid. 

IHcroscopic observation different 
from Items A and C. Reaction eo 
conc. 11250 .. different than Items 
A and C. 

152 Viaual comparison of· paint and layers same for Items A, B, and C. 
Crystalline pigment present in J layers for Items A, B, and C. 

TOp layer slightly soluble in 
conc. sulfuric acid. 

Microscopic observation identical 
with Item A. Reactions to cone. 
H2S04 same as Item A. 

Organic compopents compare with 
Item C. 

Organic component~ do not compare Organic components compare with 
wi th Items A and C. Item A. 

753 Comparison of Items J\, B a,nd C identical by physical, microscopic, microchemical and infrared 
Characteristics. 

754 lotioroscopic comparison led to Buspicion that: Item B was different from Items A and C. 

Reaction in II,SOa like Item C. 
Gas-Chromatogfaphic Pyrolysis 
pyrogram like Item C. 

Reaction to !l2S0 .. unlike Items A 
and c. Gas-chromatographic 
Pyrolysis pyrogram unlike Items A 
and C. 

IR showed no differences in Items AI B, and C. 
emission spectroscopy showed no differences in Items A, B, and C. 

Reaction to H2SO .. like Item 11. 
Gas-Chromatographic Pyrolysis 
pyrogram like Item A. 

756 ~1icroscopic examination led to conclusion that Items A, Band C Were .!Jimilar. 
Chemical Solubility tests led to conclusion that Items A, B, and C were similar. 

Gas-ChrOmatographic Pyrolysis 
pyrogram similar to Item C. 

Gas-Chromatographic Pyrolysis 
pyrogram not similar to Items A 
and c. 

757 IR spectrum shows similar spectrum .for Items A, B, and C. 

Gas-chromatographic Pyrolysis 
pyrograrn similar to Item A. 

f.ticroscopic examinat.ion show similar observations for Items A, S, and C. 

Elemental profiles shows absence 
of Zr, presence of Hi, same as: 
lter.\ C. 

Elemental profiles shows presence 
of Zr, absence of Ni unlike Items 
A and C. 

7GO Visual observation shows similar appearance of Itel':\s A, B, Md C. 
Elemental composition of Items A, B, and C same. 

76J None listed 

Elemental profile shows absence 
of Zr, presence of Ni same as 
Item Z. 

7GS Microscopic comparison showed no differentiation between Items A, D, and C. 

Reaction to conc. sulfuric acid 
similar to Item C. IR spectra 
between 600-300cm- 1 sarno as Item 
C 

Reaction to cone. sulfuric acid 
different than Items A and C. 
IR spectra between 600-300cm- 1 

different from Items A and C. 

Reaction to conc .. sulfuric acid 
similar to Item A. IR spectra 
between 600-300cm- 1 same as Item A 

1,2 

1,5,10 

1,2,3 

1,2,3,4,5 

1,2,5,7 

1,3,6 

1,2,4 

1,2 

1,2,3 

766 Reaction to conc. U2.S0~ same as 
Item C. 

Reaction to conc. H2.S0 .. different Reactions to conc. U2.S0lt same as 1,2 
than Items A and C. Item A. 

76B IR spectroph6tometric analysis failed to show significant differences betwee:n Items A and C. 
Simple solubility tests failed to distinguisy Items A and C. 

Presence of Hi. All elements in Absence of Ni. 
Item A are prescnt in same 
proporcions as Item C. 

769 All item .. w<>re of same color under visible and UV light. 

Presence of Ni. All elements in 
Item C are present in sarne 
proportions as Item A. 

All items were of the. same number, order, thickness, and texture of layering. 
All top layers Were an enamel paint. 
1111 top layers had the same IR spectrum. 
All top layers and samples of tho three layers of paint had the same emission spectrum. 
Paint color similar to paint used on 1974 AlIC :-Iotor Cars. 

777 Visual comparison shows no differentiation between Iten\s A, B( and C. 

778 

Reaction to Benzene and Ethyl Acetate same ~or Items A, B, and c. 
Elemental contents same for Items A, B, and C. 

Blemen tal analysis shows presence 
of Ni SB.lT\e as Item c. Reaction 
to H2SO .. same as Item C. 

Elemental analysis shows absence 
of Ni unlike Item A and C. 
Reaction to H2S0 Lt different from 
Ite",s A and C. 

781 Findings inconclusive 

784 Hicrochemical properties identical for Items A, B, and C. 
IR spectrum same for Items A, B, and C. 

Elemental analysis shows pre,sence 
of tli, same as Item A. Reaction 
to HZS0LtI same as Item A. 

Elemental analysis shows prF,!:sence 
of Ni like ~tem C. Pyrogrllm 
identical to Item C. 

Elemental analysis different than I:lemental analysis identical to 
Items A and C. pyrogram different Item A. Py~ogram identical to 
and C. Item 1'.. 

786' Pyhysical" ~nd UV examination showed no detectable differences between Items A, B, and C. 

110 Zr detected Zr detected 

787 Layering of sam"le~ """,e for Items A, B, and C. 

789 Visual examination shows Item B different from Items A and C. 
All item~ insoluble in acetone. 

790 Hicroscopy of layer str~cture same for Items A, B, and C. 
IR Spectrophotometric analysis same for Items A, B, and C. 
pyroly.sis analysis scu:ne for ItQ:ms A, B, and C. 

794 Visual comparison allOWS similar appearance of Items A, a, and C. 
Visual color and micJ:;'qscopic qorqparison, same for Items A, B, and c. 
Multiple Intern~'l neflectanqe same for Items A, .B, and C. 

neaction to dil"henylamine in 
112S0~ and .reaction to conc. IIN03 
same as Item c. 

Reaction to diphenylamine in 
lIzSOLt and reaction to c(;mc. JNO] 
different from Items A and C. 

No Zr detected 

Reaction to diphenylamine in 
HzSOLt and reaction to cone. 
IIN03 same as Item 1\. 

2,3,6,9 

1,2,3,4,7,8 

2,4,9 

1,2,6 

21 

2,3,5,6 

4,8 

1 

1,2 

1,3,5 

1,2,3,7 

14. 

" 



796 

Item A 

Elemental analysis similar to 
Item C. Organically similar to 
Items D and C. 

Table 7 Continued 

Item B 

Elemental analysis different from 
Items A and C (Low '1'i, high Cr, 
no Ni, high Fe, high Pb, lower 
S1). Organically similar to A 
and c. 

797 Visual observation same for Items At B, ana C. 
IR of first layer same for Items A, B, and c. 

798 Hicroscopic comparison and 
solubility characteristics same 
as Item C. 

Hicroscopic comparison and 
solubility characteristics 
different than Items A and C. 

799 Color and layer observations same for Items' A, B, and c. 
IR-hTR Analysis identical for Items A, B, and C •• 
All items insoluble in organic solvents. 

Microscopic examination identical 
to Item C. Reaction to conc. 
H2S01t same as Item C. 

Microscopic exz:mination different 
from Items A and C. Reaction to' 
conc. H2S0~ different than Items 
A and C. 

Item C 

Elemental analysis similar to 
Item A. Organically similar 
to Items A and B. 

tHcro.copic comparison and 
solubility characteristics 
same as Item A. 

Hicroscopic e><ami"ation identicaX 
to Itent A. Reliction to conc. 
112S0~ same as Item A. 

80S 14icroscopic examination shows Items A, D, and C indistinguishable. 
Volatile components of :ttem" A, D, and C found to be indistinguishable. 
Crystalline diffraction patterns of Items A, B, and C found to be indistinguishable. 

Chemical reactivity indistinguish
able from Item C. Contains Ni and 
lower concentration of Mg ~ 
Elemental analysis shows quali
tatively matching to Item C. 

Chemical reactivity shows· Item· B 
dissimilar to Items A and C. 
Does not contain :Ii and high 
concentration of Mg_ 

Chemical react:ivity indistinguisl'l~ 
able from Item A. Contains ~Ii 
and lower concentration of H.9 .. 
Elemental analysis shows quali
tatively matchirtg to Item A. 

806 Physical appearance' and solubility of Items A, B, and C similar. 

pyrogram compares with Item C. pyrograro does not compare with 
Items A and C. 

pyroqram compares with Item A. 

809 Nicroscopic examination of layers, solubility analysis of layers and emission' spectrograph same 
for Items A, S, and C. 

813 Visual observations same for Item~ A, n, and C. 

X-ray relative intensities similar X-ray relative intensities 
to Item C. In same as Item C. different from Items A and C. 
Contains no Zr unlike Item B. Contains no N'i, unlike J;tems 

A and C. In different than 
Items A and c. Contains trace Zr .. 

914 Reaction to H2S0~ and HCl same 
as Item C. 

Reaction to 112 SO" and IICl 
different than Item2 A and c. 

815 

818 

Similarities with lIe" color, 
layer sequenc~ and thickness, 
texture, solubility,. IR spectras, 
x-ray diffraction patterns, layer 
fluorescence under broad spectrunl 
uv lights and spectrographic 
elemental analysis. 

Hicroscopic surface analysis 
same as Item C. X-ray dispersive 
energy analysis same as Item C. 

Dissimilarities: Fluorescence of 
of dark gray layer under short-
wave UV light, presence of 
,antimony which was not found in 
samples A and C. differences in 
quan ti ties .of Mg and Ni, and 
slight difference in In spectra. 

Microscopic surface analysis 
different than Items A and c. 
X-ray dispersive ~nergy analysis' 
different than Iter.l A and C. 

X-ray relative intensities similar 
to Item A. IR same as Item A. 
Contains no Zr unlike Item B. 

Reaction to IIzS0~ and Hcl same 
as Item A. 

Microscopic sur!ace analysis 
same as Item A. X-ray <1ispe .... ive 
energy alia lysis Borne as Item A. 

82l t-ticroscopic and microchemical comparisons failed to reveal significant differences between Ite~ A, t'f 
and C. . 

Pyrolysis chromatogram identical Pyrolysis chromatogram different Pyro;!.ysis chromatoqram ~dentical 
to Item C. from Items A and C. to Item A. 

827 fo1icrosc:opic examination, UV fluorescence, solubility in fou~ solVents: CtJ3COCII3, CUC13,. HCI, Ih.SO,., 
Gas Chromatography Pyrolysis, atomic emission. Item B eliminated by solubility tests 

832 ~licroscooic examination same for ~tems A,. B, and C. 
UV and 1ft luminescence same for rtems A, B, and C. 

Hi present No Ni present Ni present 

833 !1icroscopic examination, could not distingUish between Items A, B, and C. 
Visible reaction to short and long wave a';' light, I)t light and various colorec1 light could not 
pistinguish between Items A, B, and C. 
Solubility tests coul(i pot differentiate between Items A, B, and C. 

Reflectance spectrum same as 
Itent B. Reaction to co.nc1. 
~ulfuric acid, cone. n1 tria 
acid and LaRosen test same' as 
:rtem C. 

Reflectance spectrum same as 
Item A. Reaqtion to cone~ 
sulfuric acid, cone. nitrie acid 
and LaRose test different than 
Items A and C. 

Reflectance spectrum different 
from nems A and B. Reaction 
to conca sulfuriC acid, conca 
ni tric "c1d and LaRosen test 
same as Item A. 

B35 IR, X-ray diffraction and spectrogt;aph. "ould not distinguiSh between. Items A, B, and C. 
Visual examination of cqlor, number, and sequence of layers same for Items A, a, and Coo 

Appeared to have smooth surface Appeared to have c!;,in}tled surface 
like Item C. Reaction to sulfuric unlike Items A and C. Reaction 
acid same as Item C. pyroc;rram to sulfuric acid different than 
matched American Motors 11S It-em C, Items· A and C. Minor differences 
Sienna Orange. noted in IR absorption. Pyrogram 

837 l~icroscopically similar to Item 
C. Pyrogram consistent wil:h 
Item C. . 

significantly different from 
Items A and C. 

Microscopically different than 
Items A and C. 

Appeared to pave smooth surface 
like Item A. Reliction to sulfuric 
acid same as Item A, pYroqram 
same as Item A'"maJ;ched AIn'1rirr~. 
!lotors sienna Orange. \\ 

llicroscopic:ally similar to 
Item A. Py~ogram consistent 
with :t;,tem A 

938 Visual, IR and UV observations indistinguishable for Items ;., D, and C. 

Reaction t~ conca H2S04 similar 
to Item C~ 

Reaction to conc. H2S0~ different Reaction to conc. H~SO~ similar 
than Items A and C. to Item A. 

a39 All information is qualitative, only distinction found was in the polymer film i\=C;B 'found by 
pyro;!.ysis ,GC and IR. 

842 Gross vis:~.1al observation same for IteJils'~, n,,, and C. 

3,6 

1,2,8 

1,3,6 

1,2,7 

1,.2,4,5,9 

1,5,9 

1,2,3,8 

2,3,4,5,10 

1,~,,3#4 ,5,7,8,9 



o 

Item A 

No determinable chemical 
differences for Item C. 

Table 7 Continued 

Item B Item C 

Microscopic examination revealed No determinable chemical 
presence of minute black specks differences from Item A. 
unlike Items A and C. Trace 
differences in chemical comw 
positien from Items A and C. 

843 Quantitative ratios of elements present appear to be the same for Items A, B, and C. 

Contains comparable amount of Ni 
a.s Item C. =_Zr and_~b absent. 

Absence of IIi. Contains Contains comparable amount of 
significant amounts of Zr and Sb. IIi as Item A. zr and Sb absent. 

847 Visual examination same for Items A, B, and C. 
Solvency tosts sarna for Items A, B, and C. 
IR analysis sarno for Items A, B, and C. 

848 l-licroscopic examination indisl:inguishable for :ttems A, II, and C. 
)licro solvent tests indistinguishable for Items A, II, and C. 
Emisdon Spec Laser Microprobe indistinguishable for Items A, II, and C 

p'49 

852 

Gas Chromatographic Pyrolysis 
compares to Item C. 

Gas Chromatographic Pyrolysis 
different for Items A and C. 

Spectrographic qualitative analysis different for Items A, II, and C. 

Solubility in cone. ;!2S0~ same as 
Item C. Observation under UV 
light same as Item C. Pyrolysis 
same as Item C. 

Solubility in cone. H2S0~ 
different than Items A and C. 
Pyrolysis different than Items A 
and C. 

Gas Chromatographic pyrolysis 
compares to Item A. 

Solubility in cone. H2S04 same 
as Item A. Observa1;ic;m under 
UV light same as Item A. 

853 Items A, B, and C insoluble in acetone, chloroform, ethyl acetate and cone. !lCI. 

Soluble in cone. 1I1S04 and cone. 
!lN03• lIajol: elements detected; 
Pb, si. 

Hajor elements detected: Ph, Soluble in cone. H2SO" and conc. 
si, Mg, Fe, and trace Sb. Color H/l03. Major elements detected: 
observed to be a shade darker than Ph, S1. 
Items A and C. 

8S4 No difference observed under microscopic examination of Items A, B, 'l\nd C. 
Elements present in Items A, B, and C: Ti, Cr, Fe, Cu, zr, Ga, Ph, Sri Mo~ 
Items A, II, and C matched 74G0019 of American Hotors. 

Presence of Ni and traces of Zr. 
natios of elements to fixed count 
of Ti similar to Item C >lithin 
3% error. Matched Item C >11th 
respect to color, consistency, 
number of layers, layer thickness 
elemental composition and ratio 
of elemental concentrations. 

Absance of Ni and presence of high Presence of IIi and traces of 
conc\Jnt:ration of Zr. Fr. Ratios of ~lements to fixed 

count of Ti simil"r to Item C 
within 3% error. Matched Item 
A with l:espect to color, con
sisten~y, ~umber of layers, layer 
thickness t elenep,tal compos! tian 
and ratio of elemental concen-
trations. . 

855 Microscopic examination similar for Items A, B, and C. 
Items A. II. and C could not be differentiated by microchemical tests. 
Items A, B, and C could not be differentiated by IR analysis. 

Contain!! amall amount of IIi. Contains no' Ni. contains small amount of Ni. 

856 Color, layer structure, organic solvent solubility and IR spec~ra consistent with Items A and C. 

Reaction to ccnc .. sulfuri'C acid Reaction to cone. sulfuric acid 
matches Item C. PYJ;olysis matches different from Items A and C. 
Item C. Pyrolysis different from Items A 

and C. 

Reaction to conc. sulfuric acid 
matches Item A. Pyrolysis matches 
Item A. 

859 Microscopic examinntion same for Items A, B, and C .. 
SolVent characteristics same for Items, A, B, and c. 
IR spectra identical for Items A, a, and C. 
X-ray dHfraction analysis revealed Items A, II, and C contain the same piqment. 

Emission spectroscopy revealed 
presence of Hi. Pyrolysis same 
au Item C. 

Elemental composition and 
pyrolysis different than Items 
1\. and C. Emission spectroscopy 
revealed absence of Ni. Pyrolysis 
different than Items A and C. 

Emission spectroscopy revealed 
presence of Ni. Pyrolysis same 
as Item A. 

O~U Items A, D, and C, consistent in color, numbor, and sequency of layers. 
Solubility tests in chloroform and acetone similar for Items A, B, and C. 
Items A, n, and C similar to paint used on 1974 American Motora l\.utomobiles 

Pyrolysis consistent with Item C. ~lacro examination revealed Item II Pyrolysis consistent with Item A 
reflected light differently than 
Items A and c. ReactJ.on to 
sulfuric acid different from. 
Items A and C. IR analysis re-
vealed very minor differences 
from items A and C. Pyrolysis 
different from Item A and C. 

861 Primary color of Items A, B, and C appears to be AlIC paint. 

Microscopic Qxamination same as 
Itel1\ C. 

Under microscopic examination !1icroscopic examination same as 
final layer appeared different in Item A. 
color from Items A and c. spec-
trographic analysis confirmed a 
slight difference from Items A 
and C with regard to trace 
elements. 

863 Ii:emo A, B/ and C insoluble in same solvents. 
Element. foUnd in Items A, B, and C same and about same intensity. 

066 Layer color description samp, for Items A, II. and C. 

868 

Orange slightly soluble in 
acetone. Element !Ii present. 

Orange ,,,lightly soluble in 
.111 IICI. Element Mi absent. 

ster~omicroBcoplc appearance similar for Items A, S, and C. 
IR examination similar for Items A, B, and C. 

Same element. detected in same Does not: contain IIi like Items A 
relative concentration as Item C. and C. 

Orange slightly soluble in 
acetone. Element Ni present. 

Same elements detected in sarne 
relative concentration fIB Item A .. 

16. 

6,19 

2,3,9 

1,2,4,5 

1,2,3,5,8 

1,2,4 

1,6,7 

1,2,3,4 

1,2,3,5 

1,2,3,4,5,10 

1,2,3,5,7 

1,4,7 

2,4 

1,2,4 

1,3,4 • 
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Table 7 Centinued 

Item a Item C 

870 Items A, B, and C ceuld net be distinguished by simple micrescopic examinatien. 

Pyregram different than Uems A 
and C. 

872 l~icroscopic cQmparison, relative solubilities, spectrographic composition. 

873 Hicroscepic examinatien same fer Items A, B, and C. 

876 :Items A, B, 'Ind C inseluble in acetene, ethylacetate, sulfuric ac~d, hyClrecler;ic acid and cllle>;,efQI:'III. 

Gives yellew celer in sUlfuric 
acid. pyregram Same as Item C. 

Dees )let give yellew celer in 
sulfuric acid. Pyregram differ
ent from Items.A and C" 

884 t1icrescepic examinatien similar fer'Itema A, B, and C. 
Selubilities in varieus selvents similar fer Items A, B, and C. 

Gives yellow celer in sulfuric 
acid. Pyrogram same "S Item A. 

88S Test in cenc. H2S0, ceJllpared 
te IteJII C. 

Elemental cempesitien different Test in cenc. H2S04 cempa!!ed te 
frem Items A and C. Test in conc. Item A. 
H2SO, net comparable to Items A 
and c~ 

BSB ;.1icroGcopic examination Same for Items AI B, and c. 
Solubility teats similar fer Items A, B, and C • 

Pyregram cempared with Items B 
and C. 

pyregram different frem Items 1\ 
and C. 

&89 Visual examination same fo~ Items A, B, and C. 
selubility reactions similar fer Items A, B, and C. 

892 Microscopic examination same for Items At B, and c. 

centained relatively large amount:. centained trace amount of Ni. 
ef Ni. 

894 Ne quantitative data acquired fpr Items A, D, and C. 
coler identical for Items A, B, and C. 

Liquid selubili ty comparisons 
identical te Item C. Layering 
identical to ;ttem C. 

Liquid solubility eempadsons 
different from Items A and C. 
Layering like Item A. 

Pyregram similar t~ Item 1\. 

centained rEllatively large amount: 
ef Hi. 

Liquid selulli!! ty cemparisens 
identical to Item A. L'Iycring 
identical te Item h. 

1,5 

1,2,4 

1,2,3,7 

1,2,5 

1,2 

1,2,5 

1,2 

1,6 

1,2,12 

895 React;ion to U2S0 .. and to IIN03 for Items A, B, and C. 

contains same amounts of titanium, 
z;'nc, iron and nickel as Item C. 
Pyregram samE! as Item C. IR 
spectrum same as. I.t~ Co. 

Contains ~lfferent amounts of 
titaniwn, zinc, and iron than 
Item A and C. Centains ne 
nickel. pyregram different 

1,2' 

Contains same amounts of titan~um, 3,5,6 
zinc, irpn and niCKel as Item A. 

899 IR spectra same as Item C. 
Elemental cempositien and 
relative raties same as Item C. 

903 Slighcly seluble in cone. 
sulfuric acid. 

than Items A and C. IR spectr~~ 
different from Items 1\ and C. 

IR spe(1tra slightly different 
than Items A and C. Elemental 

~~~~o~~~~n~!~~i~~tlY~1ifferent 

Het solUble in cenc. sulfUric 
acid. 

IR spectra Game as Item A. 

IR spectra same as ~tem A. 
Blemental compesitien and 
relative rat.ios same as Item A. 

Slightly aeluble in cene. 
sulfuric acid. ' 

904 Items A, B, and C similaJ; in color, layer composition, elemental content and solvent teatu. 

Insoluble in cene. l1zS0,. 

9 Q7 Layer coler descripUen same 
as Item C. 

Very slightly soluble in cenc. 
1I2S0~. 

Insoluble in cone.. 11!,2504'" 

Layer calor description differenc Layel: c~lor descr$..pt~on same as 
than Items}\. and C. Item A. ' 

90a Gross and microscopia examination similar for Items A, a, and c. 
IR similar fo~ J:tems 1\, S, and C. 

Diphenylamine and 112S0, similar 
te Item C 

915 Finish coat insoluble in acetone for Items A, B, and C. 

Color sequence description Bame 
as Item C. Pyrogram matches 
Item C. Coler matches 1974 
AMC G-6 paint panel. 

Color sequence description 
different from Items A and C. 
pyrogram d;fferant from J:t.ems 
A. ana C. 

Diphel'lyllimina and H2SO, similar 
te Item h. 

Color sequence description same 
as Itel~ A. Pyregram ina tches Item 
A. Cel",!: matches ~974 MC G.6 
paint pallel. ' 

1,3,6 

1,2,4 

2,3,5,15 

~,2,4,5/7i9 

921 Similar celer te Item C. Very slightly different visual 
celer than Items A and C. 
Soluble in chloreferm. Nickel 
absent. 

similar celer te Itell!, A. 2 
Inseluble in chlereferIl\. IUckel 
present. 

923 No -difference in microscopic examinat:ion for Items A, .a, and C. 
No difJ!erence ;,n solvent tests for Items A, D,. and C. 

Pyrogram compared favo.:rabl!t' to 
Item C. 

Pyro\!"am diff~rent from Items A 
and C. 

~25 IR spectra similar for Items A, B, alld C. 
Layer color sequence same tor 11;.ems AI B, and C. 

Energy dispersive x-ray B.hows rj,,;{qntains no Ni and significantly 
Items l\ and C equal. Emis~ion "/~ ~.e$S Ca, A1 and So. than :r~ems A 
spe~troscopy shows Items A and C and C. Energy dispersive X-l';"ay 
equal. and emission spectroscopy shows 

Item n different from Item" A 
and C. 

926 Celor similar for Items A, B, and C. 
nea~tion tn solvents similar for Item~fA, n, and C. 

927 IR curves and pigment layer identical fer Items A, B, and C. 

Inseluble iJ\ chlorQf'irm. Nickel 
present .. 

pyrogram cempared favorablY ;'0 
IteJl) A. 

J;!nergy, disperGive 1<~r/ly shows Ite", 
11 and c err..la'l ~ ~i~91;on spectros~ 
copy shews Ieems 1\ an\1 C equal,. 

Chromategram similar te Item C. Chrematogram dissimila, to Items ChroJr.ate!1ram simi;!.ar to Item A. 
A and C. 

944 Microscopic examination same £or Items A, a, and r
IR spectrum same for Item~' A, B, and C. 

3,5 

1,3 



Table 7 COntinued 

ItenA Item Il It:ern C 

948 Color, layering, microscopic r.ppearance, chemical solubility, metallic element content and IR SPectra 
same for Items A, D, and C. 

~59 SQlubilities samo as Item C. Solubility different than I~ems A Solubilities same as Item A. 
and C. Same qualitative clemental 
content as Items A and C but milch 
higher level of IIg. 

9GO MicroscopY, GC-py.olysiBI qonsity and solubility same for Items A, B, and C. 

961 Item. A, D, and C acrylic enamel (melamine). 
Paint samples consistent with having been used by AIle. 

962 l1icroscopic examinat.!,on same for Items A, B, and C. 
FUll\. sarna for Items 1\, D, and C. 

X ... ray fluorescence, emission 
spectrograph, and x-ray d'!'ffrac
tion same as Item C. 

X-ray fluorescence, emission X-ray fluorescence, emission 
spectrograph and x-ray diffraction spectrograph, and x-ray diffract;-
different than Items A and C. ion same as Item A, 

969 Items A, D, and C visually indistingllishable. 

Exhibited different solubility 
in ItII03 and H~SO~ than Items II 
and C. 

970 Items A, D, and C macroscopically and microscopically similar. 

Sb absent. IIi present. sb present. IIi absent. Sb absent. tli present. 

9'/3 :licros,c;opic and fluorescent light examination failed to reveal any differenc",s between Items A, Il, and 
C. 

Reactions Bamo as Item C Reactions different ~rom Items A Reactions same as Item ~. 
and C. 

974 Emission SpectrogJ;aphy revealed no significant differences between !Ii;ems II, Il, ;lad C. 

Similar color, texture, tYPe and 
che~ical composition to Item C. 

Description of layers different 
than Items II and C. Different 
chemical composition than Items 
A and C. 

975 Color, chemicsl solubility, Pyrolysis-Gas chromatography. 

Similar color, texture t type and 
chemical, composition to Item A. 

978 Hicroscopic examination, IR absorptian and Pyrolysis same for Items A, D, and C. 

979 Presence of :11 in same quantity 
aD Item C. Correlates directly 
wi th Item C in Dolubili ty and ' 
fluorosC'Qnce, 

98Q Uumber, color, and sequence of 
layers, solubility, vehicle 
comparison, piqrnen t comparison, 
alemcnta,l col;t1pnrisan aame as 
Itom C. 

Color reaction tasts and 
solubility tests different than 
.Items A and c. 

IIbsence of lit. Host pronounced 
solubility deviation with 
Items A and C with conc. II~SO. 
and diphenlyamine in H~SOII' 

Vehicle comparison. Elemental 
comparison. 

986 Viau"l description of three layers same for Items A, D, and C. 
SOlubility tests same for Items II, B, and C. 

Ni present. Sb absent. 

98; 1l01ubility, change in pigment 
with pll, reaction to strong 
mineral acid .ame as Item C. 

N! absent. Sb present. 

Different solubility than Items 
A and C. Diffnrcnt change in 
pigment with pI! tha.n Items II and 
C. Reaction wit.h strong mineral 
acid different than Items II and 
C. 

989 Items A, D, and C acrylic enamel paint. 

Presence of IIi in same quantj.ty 
as Item II. Correlates directly 
with Item C in solubility amI 
f1 uore: seenCe • 

Number, cplt)r, and aequellc~ of 
layers, solubility, vehicle 
comparison, pig't1tant compari&on, 
elemental comparison same as 
Item A. 

IIi present. Sb absent. 

Solubility, change in pigment 
with pH, reaction to 5tl'ong 
mineral acin SAme as Item A. 

IR, solupility, emission spectra and color identically matches for Items II, D, and C. 

994 Items II, D, a~d C ins~luble in acetone, chloroform and ethyl alcohol. 
Description of layer color sequence saJIle for ltems A, B, and c. 
Items A, B, and C nOn-metallic 

Reac~ion to cone. sulfur~e ~eid 
same as Itclll C. 

Reaction to cone. sulf\1ric acid 
different from Items 1\ and C. 

995 Color of orange layer visually same for Items A, P, and C. 

Reaction to eonc. slllfurio acid 
,same as Item A. 

~ayer color Boquenc~ same AS 
Item C. l~ sPectrum same as 

Layer color sequence di!ferent Layer eol,or sequence same as 

Item C. P~r.o9'raro same as I.tem c. 
than Items A and C. IR spectrum Item A. IR spectrum same (l;; 
qualitatively different from Item A. Pyrogram same as Item A. 
Items A and C. pyrogram different 
from Items A and C. 

999 Solubilit;,'r IR spectra and lIardn"ss of Items A, D, and C. 

H,uoh hl1rder to scrape than Items 
A and C. 

1,2,3,6 

1,2,4,10 

~,2,S,12 

1,3,11 

1,3,4,6,10 

1,2,9 

1,~,4,5 

1,2,4,5,8 

1,2,3,5 

l,2,ij,l~ 

1,2:,3,4,5,10 

1,2,4 

1,2,8,18 

2 

1,3,5 

1,2,3 

, 10, 
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