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I - INTRODUCTION:

The process variation that makes Green GX different from
other polychlor CPC's 1s a two-fold one. First, the chlorination
step is carried out in the presence of considerable anhydrous
aluminum chloride. Second, the resulting product is treated with
ODCB and aqueous caustic. There is no need for a grinding or acid
gluiryb;tep. It is this last fact that makes the CX process so
deslirable. ]

If the product is fundamentally different from polychlor
CPC's made in other ways, it may be possible to obtain a product
patent. It is the obJect of this report to record the work done
in finding a fundamental difference between Green GX and other poly-

" ehlor CPCts.

In the course of this work many bits of factual information
were obtained and it is the further purpose of this report to record
this information for possible use in polychlor CPC technology in
general. '

II - SUMMARY AND CONCLUSIONS:

1. The following means of characterization were investigated:
a. Spectrophotometric light transmission measurements
in H,80), solution.
b. Pigment purity by solvent extraction.
c. Ultimate analysis for C, H, N, Cl, Cu.
d., Semi-quantitative spectrographlic analysis,
e. Particle size index., . =~ .
f. Specific surface measurements by nitrogen adsorption.
g. Angular dependence light scattering.
~h. Electron microscopy.
i. Spectrophotometric light reflectance.
.~ 3+ ZX-ray diffraction.

2. Of all the methods examined, only angular dependence light
scattering and Xwray diffraction showed any promise of distinguish-
ing between different types of polychlor CPC. From the limited
amount of wvork done with angular dependence light scattering, it
appeared that acid slurried or acid pasted products had a wider
particle size distribution than the milled products or Green GX.
Hence, one could distinguish between these two groups. One could
not, however, distinguish between Green GX and milled products.
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3. Green GX can be uniguely characterized with X-ray
diffraction. The characterization is based on the observation
that certain peaks in the diffraction record that are well
developed in solvent milled products are poorly developed in
the case of polychlor CFC made with considerable aluminum chlo-
ride, i,0., Oreen GX. Acid pasted or acid slurried products
also do not show the development of these characteristic peaks
but their diffraction pattern as a whole is much less crystalline
than the pattern of Green GX; hence, CX can be distinguished from .
these products as well as from milled products, Electron micro-

... graphs from Jackson Laboratory of Orchem yleld an explanation as A
to why the X-ray records of Green GX are unique. These micrographs =~ <

show that Green GX has a unigque crystal shape.an@ size distribution.

4, A fair amount of factual information was obtained, such as
ultimate chemical analysis, light transmission curves in sulfuric
solution, and X-ray diffraction peaks of ecrystalline impurities in
polychlor CPC, These data are recorded in the experimental section
of the report, o '

TII - PATENT STTUATION:

This work contributed to the characterizing of Green GX for
the purpose of obtaining a product patent. Application for such a
ratent has been filed under Stryker, Williamson and Gross, Case 2
Serial No. 422,492. However, none of this work herein described 13
in itself of a patehtable nature, . .. L .

1V - EXPERIMENTAL: N

Five samples were obtained from the CPC Group and all of the
initial characterization work was done on these five samples, When -

. 4t became evident that X-ray diffraction could characterize Green GX,
" the X-ray method was applied to many other samples in the attempt to -

G

£ind an exception to the rules laid down by the X-ray method, No
exception was found. o :

The five samples were labeled as followss . 1 ) N iﬂ

1479-7A - Dispersion milled SW-2585. Nt
1479-7B « Typical Green GX SW=-3457-2. __
1479-7C - Solvent milled N-624 (511). . N

1479-7D = Acid slurried - an Orchem product.
1479-7E = Acld pasted =~ an Orchem product.

BASUREMENTS RELATED TO CHEMICAL COMPOSITION

Polychlor CPC gives a characteristic spaétrophotomctric

" 11ght absorption curve in the near infra-red when dissolved in HoS0y.

Chemical differences, such as extent of chlorination, can be obsérved
by this method. This method can also be msed to determine relative

DUP050069998
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Sulfuric acid solutions were obtained for the five
pigments following the method outlined in Tentative Analytical

Method 6/13/52. Some difficulty was had by the analytical group

in getting complete solution, but the ratio of extinction co-
efficients is believed to be sufficliently precise to indicate
relative purity. The curves all had the shape characteristic of

. polychlor CPC. A record of such a curve is given in KN-53-23.

There is also given curves of lower chlorinated .species of CPC

. as well as curves of polychlor meta~free CPC and polychlor AlFC.
Table I shows the extinction coefficients and the relative percent

purity estimated from them, . .

2. 7 by Solvi tractio

Rach of the five pigments was subjected to the solvent
extraction procedure of the analytical group recorded as Tentative
Method 3/27/52. This employs a mixed solvent consisting of hydro-
chloric acid, acetic acid, 23A ethyl aocohol, and benzene in a
volume ratio of 10/40/+5/5. This solvent admittedly does not
remove all impurities, but it serves as a useful purity index.

Table I shows the results of the extraction method and also offers
‘a comparison with the extinetion coefficient method, .

«ere | %¥Relative % Purit:
\Bxt Costf. & puity o Extreveln
1479-7A Dispersion Milled = .90 . . | 83 89
-78 Green GX o ..... 3108 100 96
-7C Solvent Milled - - -~99 . - 91 93 e
«7D Acld Slurried , .. 109 93 ,9g .
76 Acld Pasted , .. 106 . 9% 98

*The extinction coefficient is expressed as optical
density per 1 em light path per gram per liter.

*s) relative purity of 98% was assigned to sample 7E

to make it identical to the 98¢ obtained by extraction.
This makes for easy comparison of both methods.

3. Dltimate )

Total C1 and total Cu were obtained by our analytical group.

Total C, Hy and N were obtained from the Microanalytical Laboratory
of Carl Tiedke of Teaneck, N.J. The results are shown in Table II.

DUP050069999
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1%79-7A Dispersion Milled Wi4.8 5.01°

~7B Green GX - 47,1 5;&
-7C Solvent Milled \+6 5,

«7D Acid Slurried g 5.'4»'7
.71; Acid Pasted _Wp 5.‘!’+

R SR ,}g;,, TR R R TN (N R A -.'s_.g-fp,w.-.;-,‘ L - s.s

nm: Only the 7A sample showed evidence of trace umounts of |

4N £ H
9.8 0.7
10,1 ~ 0.0
10,1 0,0
10.2 0.0

,902 0,0

inorganic Cl and Cu, The other samples showed none.
The C, N, and H determinations were made on the solvent
extracted gamples, whereas the Cl and Cu analyses were

on the "as 1s" samples.

Semi-q uantitative analyses were obtained on the "as is"
samples by the Chemical Department of the Experimental Station.

gg_ug_u; shows the results.

1479-7A Dispersion Milled H.aj-or

Minor
Trace

-7B Green GX - Major
Minor
Trace

=7C Solvent Milled Major
- Minor
Trace

«7D Acid Slurried Major
Minor
Trace

-7E Acld Pasted Major
Minor
Trace

- Cu
hd pb,
- Al, B" Hg’ C‘, Mn, MO. "

- Cu
- Ca
- Mg,

- Cu,
- Fe,
- Zn’

- Cu

Fe, S1

Fe, A1, 81, Mo, Na, ¥n

&b
Al, Ca

Pb’ 81’ Mo’ ng’ Na’ m’ m .

-FO,A]-

- Ca,

- Cun
- Al,
- Fe,

.Pb. Si’ Mg, Hjl,i, MQ, Na

81, Ca S
Mg, Mn, Mo, Na

DUP050070000

i




X-ray Diffraction to Detect Crystslline Impurities

During the chemical examination of sample 1479-7A,
dispersion milled polychlor CPC, it became evident that it was
the least pure of the set of flve samples examined, The X-ray
record showed some lines thought to be due to these impuritles,
To test this point, the X-ray record was re-run on the solvent
extracted sample. It was observed that some lines disappeared
or became mch less prominent, These lines were consldered as

« -..-due to erystalline impurities and a realization of this will aid

in interpreting X~ray patterns of polychlor CPC, It is not meant
- to imply that these peaks represent all of the crystalline
impurities, There may be others. This is simply a start in
classifying the crystalline impurities., JIable IV shows the 26
- walues for these peaks. '

The five fenamielswere dispersed in toluene and the
particle size index determined according to the method outlined
in KN-51-43. The results are given in Table V. : L

2.

- ce Measurem ‘

S These were obtained by the Chemical Department using
the standardized nitrogen adsorption technique, Results were had
on both the "as is" pigments and the pigments after a non-aqueous
extraction. The extractant was a mixture of hydrochloric acid,
" glacial acetic acid, 23A ethyl alcohol, and benzene in a volume
-ratio of 10/40/A+5/5. The results are given in Table V.

. ®Phis 13 8 measurement derived from a spectrophotometer light
T :rhgnsm%:sio? mcme of atg:lgi:ogt di:pez;sion. It .15&021 témity
~_ the ratio of minimum optical densi o0 maximum optical density.

< Bee KN-51-14+3 and m-52-2 for a comg{ota descriptign.- e

B AR E ) T S D

e A% ER e
R
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These were obtained by the Chemical Department on three
different types of dispersed systems. Those were (1) the masstone
enamels: dispersed in toluene with a small amount of triethanclamine
oleate to aid in the dispersion. (2) Sprayed panels of the masstone
enamels. In this case, measurements were made on the reflected light.
(3) Pourouts of the masstone enamels on "Flastacele". In this case,
measurements were made on the transmitted light, The most meaningful

.-..results were had using method (1) in vwhich the enamels:; were dispersed .-
in toluene, The other two methods, involving measurements on a dry
medium appeared to be too greatly lnrlu.en,ced by surface irregularities
vhich have nothing to do with the characterization of any of the pig- .
ments. %133;:9_1 shows the angular dependence light scattering data ~—~ ~
plotted in a manner developed by the Chemical Department. See letters ,

ARH to BLP, 11/1_3/5_3 and BLP to ARH, 1/19/5%, ,
——Before Ex . After Extraction .
Specific *Average Particle Specific. Average
- 'Surface  Particle B8ize Surface . Particle
1479-7A Disp.Milled . B2,k 3.7 6.1 . 53.8 - 53,1
«7C Solv.Milled gg.h 37,9 - 6.5 7 39.9
7D Acld Slurried < ¢ ol v 35-7 . 60? . 835 - 2.'.3
«~7BE Acld Pasted 73.1 - 394 7.8 69.7 - W0
*rhis assumes a specific gravity of 2.1 and is calculated _,
from the specific surface using the formula - [ : - = il

Average Particle 8ize Bp.5urface x Sp.0ravity ..
%, Electro icroscopy

ceL _The five samples were examined with our RCA Console -
Model EMC. They were examined using both the dry pigment and alkyd
enamels made from the pigment., It became evident that the size of
the ultimate particle was too small to be well resolved by owr
.mieroscope. - 411 pigments were highly aggregated and no good pictures
were obtained showing the true size and shape of the crystallites.
‘The size and shape of the aggregates did not offer anything distinctive

" and sinee Jackson Laboratory with their better microscope was also

‘obtaining electron micrographs of polychlor CPC, no further work
_ was done in‘this field. .- .. = ' :

v
- . %
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C The degree of dispersion (effective particle size) can

- influence the shape of a spectrophotometric reflectance curve, :

" change in curve shape has been studied for CPC Blue and briefly for
polychlor CFC, This was reported in KN-50-15,

: Normsl alkyd grinds of the five pigment samples were
obtained. 10/90 expensions were prepared and sprayed on aluminum
panels. Reflectance curves were obtained in normal manner using
the G.E. spectrophotometer. In most cases, Green GX is assoclated " "~
with yellowness of extension and an mtan_slty that exceeds that of -
the other types of polychlor CFC. This is illustrated by the curves,

ur compares 1479-7B, Green GX, with 1479-7E, acid pasted poly-
chior GEC. This serves to illustrate the curve shift which accounts
for the yellower hue of the Green GX, This will be discussed in
greater detail in the discussion section, ~

S8ince this method looked promising from the start, the
five original samples were supplemented, bringing the total number
of samples to 26. Typical diffraction records are.shown in 3,
The details for obtaining and interpreting the diffraction records
are given in Appendix I. The results are shown in Most
of these results were obtained using the method supplied in Appendix I.
In some cases, the details were modified to scan at the rate of 1°/min.
with a chart speed of 1/2 inch/min. and the time constant set at 4 sec.
Bor a few curves the "miltiplier® was set at 0.8 instead of 0.6, '
This was done to get the single strong peak at 27.6° on the paper.
None of these variations made any difference in the interpretation -
or conclusions drawn from the records. The data of Table VI gives
more information than is required to apply the method outlined in
Appendix I. Thls is done to show that the trend of moderately high
crystallinity with a decrease in peak heighth of certain peaks which
characterizes Green GX, extsnds to peaks other than the ones chosen.
The choice is dictated by ease of peak measurement and magnitude of
the effect. . In other words, Green GX can also be characterized
neasurements of peaks other than the cnes chosen. ,

. - o e
sl LS e Lo Tp e L
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Pbak Intonsity Peak Width at

Relative to 26.7° half Maximum
peak (%) at Bragg Intensity in
o Angl Degrees at

Nos . Sample
1 6X-1579-7B | . | | 0,
@ ORSPOB3-1232 - s 32 027 033 003 0‘*0
3 GX SW-3457-1 25 1n 2% 0.3 R
% GX Orchem lot 2 _ 31 5 .33 O O
5 GX Orchem lot 1 32 21 4 0.k 25"
6 GT=751-D SW-3457~1 (Green 70) 26 ™ 29 O.M 35
7 Green25 145425 25 20 35 0.25 0.35
8 Green 25 1454294 . ‘ 33 pL 37 035 0.3
9 GT-722-D, SD«2609 (Solv.Mill SCly) 72 28 57 0.3 0.3
10 Solvent Milled 1479-C 51 15 b2 oM 0.3
11 Blue Shade GX-1454«27E(Less Al1Cl3) 47 23 57 0.35 0.35
12 GX Solvent Milled 1452430 26 12 2% 0M5  0.55
13  Solvent Milled Orchem Butectic o
1479-24C 23 .. 10 25 0.5 0.6
1%  Solv.Milled GX crude 1479-24D .32 . 9. 3% 0.8 0.6
x5 801v.zir%:dlgtsg-%¢fl3 gﬁ%_ggat. 20 1 e e g
16 Dispersion Milled 1479-74 18 8 20 1.1 0.89
17  Acid-slurried 1479-7D Orchem G-8 7 =~ 3 12 0,8 0.7
18  Acid-slurried 7043-123-6 9 . % 16 0.75 0.5
19  Acideslurried 7043-123-% .7 3 17 1.0 0.7
20 Acid-pasted 1479-7B . - 5§ 18 0.6 0.9
21  Acidepasted . 7043-123-3 = . = e 19 - 049
22 Acidepasted  7043-123-5 - - 18 - 0.9
23 C-54423 Heliogen Grn.(Gen.Dyestuff) 8 2 20 0.7 0.8
2% GT-674~D, SD-121 Solv,Milled W9 16 38 0.25 0.5
25 'C«51030 "Monastral Fast Grn.(I.C.I1.) 6 . 2 19 0.8 0.75%
26 C~74822 Heliogen Green GA news . 7 == % 16 .0.8 0,55
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A. Chemical Analyses

Fron the point of view of showing something unique about
Green GX, chemlcal analyses offered nothing. The initial thoughts

" - 'that Green GX may be unusually pure or that it contained more than

the agerage amount of chlorine in its molecule, or contained some

copper-free chlopifistad species, or that it was devoid of any trace

of lower chlorinated species, whereas the usual polychlor CPC would

alwvays have scme lower chlorinated speclies, all were disproved by the -

data, The accumulated chemical data, although it did not aid 4in ~worer~

characterizing Green GX, should prove to be useful factual informa-

tion regarding the chemical nature of polychlor CPC, Relative pige

. ment purity is shown in Table I. It should. be recognized that a ‘
systematic error exists in all these purity figures which means that = '

the products are actually less pure than this table indicates. The

results of ultimate analyses is shown in 8 _I1, and spectrographic

analyses are given in ] e IIl. X-ray diffraction peaks of at least -

some of the crystalline impurities are given in Jable IV.

B. Particle Size and Size Distribution: |

Since a yellow hue and a light masstone seemed to be associated
with the Green GX material, and since changes in particle size can
alter these properties, particle size appeared to be a likely dis~
tinguishing characteristic of Green GX. Following this lead was
disappointing because specific surface measurements (See Table V)
shoved nothing unique about Green GX and actually showed that the
‘measurements were unreliable because of the effect of impurities on
the pigment surface. Also, it can be seen from Table V that the
particle size index which is a function of an average particle size
showed nothing unique about Green GX. This left particle sise dis.
tribution as something that might set Green GX apart, Angular -
. dependence light scattering appeared promising. As can bs seen from ,
Fi?%ge 1, the curves of acid-pasted and acid-slurried material are C
. eren‘{: from those of Green GX or the milled samples. “An interpre~
tation of these curves would have the Green GX and solvent milled . .
samples (B & C) almost identical with practically no large material
above 10 A*diameter, and very little between 0.6 and 10 {v\ diameter.
Most of fthe material is in the O.4 AA diameter range. THa dispersion
milled sample (A) would also be placed in this class, tut it does :
have a slightly broader distribution in the 0.2 (A to 2 AA dlameter ,
range. The acldeslurried and acid-pasted samplées (D & £) are ina
class by themselves. They have a much wider distribution extending
from 0.2 to 8 AAdiameter. It would seem that sulfuric acid treated
products could be distinguished from milled or GX products.

e M RN SRS

R SR 4
N it I 4
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Another contributing bit of evidence is spectrophotometric
reflection curves of alkyd enamel Ti102 extensions. Figure 2 shows
the difference between GX and acid-pasted polychlor CPC. AS pre-
viously stated, Green GX appears to be associated with yellowness -
of hue., This yellowness can be described by the shape of the »
spectrophotometric curve, An increase in yellowness can be brought
about by any of three different changes in curve shape. -

(1) A raising of the ight hand portion of the curve.
%2) A lovering of the left hand portion of the curve.

From our experience with the change in curve shape with CPC floccu~-
lation or crystal growth (KN-50-15, KN-50-18, KN-51-40) we can say
that an increase in particle size, in the size range of large ,
crystals or floecs, will raise the right hand portion of the curve.
This would make a polychlor CPC appear yellower but duller, This
is not the kind of change experienced here. Hence, a change in
particle size in this size range is not indlcated. The Green GX
curve 1s sharper and shifted towards the yellow, This would make
the color yellower and more intense, A greater intensity wonld be
expected from a more mono disperse system and this is what angular
dependence light scattering shows.

our electron micrographs dc¢ not show any marked difference
in degree of dispersion or particle size distribution, However,
the electron micrographs meke 1t evident that angular dependence
light scattering deals with an aggregate quite a bit larger than
the ultimate crystallite. No good explanation is offered why the

electron micrographs do not reflect the size distribution indicated .

by angular dependence light scattering. This size distribution

should be well within the range of resolution of our electron

microscope. :

_ Jackson Laboratory (Memo of T. E. Beukelman, 2/1/5%) with.
_their higher resolving microscope did observe the crystallites of
polychlor CPC. Green GX 1s distinctive in that "The individual
particles of Green GX appear to be rectangular parallelopipeds.
The long dimenslon lies between 0.05/4+ and 0,2 A4 and is two to
three times the width and five to ten times the” thickness. The
particle size distribution is very narrow and there appears to be

no small irregular fragments." . : o

It is interesting to note that electron miecrographs, angular
dependence light scattering, and reflectance curves, all class
Green GX as more monodisperse than the other types. The size range
of the electron microscope classification is smaller than that of
angular dependence light scattering. It would appear that the mono
disperse nature of the crystals of Green GX influences the aggrega-
tion in such a manner that monodisperse aggregates are formed., ,

T S S oo
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(3) A shift of the maximum reflectance to the right. i e
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Acid-pasted polychlor CPC appears to have a smaller crystallite size
with a broader distribution of crystal sizes, but also forms larger
. aggregates giving a broader aggregate size distribution as well,

The particles that fix the tinctorial properties in light reflectance
curves are very likely aggregates because electron micrographs of
alkyd enamels show aggregates. So, as with angular dependence light
scattering, it is the aggregates that we are measuring as a mono-
disperse system when making light reflectance measurements of a

. Green GX alkyd extension, L B b R

. , It has been stated (Ref,) that aclecular particles will tend

' to produce a yellower hue in a green than spherical particles.
Green GX has a more aclcular crystal than the other forms, but this -
explanation for the yellow hue suffers from the fact that in a » '
typical alkyd the pigment particles are not dispersed down to its
ultimate crystallite size. It 1s known that crystals of chlorine«
free CPC are dichroic and it 1s reasonable to suppose that polychlor
CFC is also dichroic. Altering the shape of the crystal can then be
expected to change the hue because light transmission in certain
directions through the crystal will be favored over other directions,
Probably a combination of both of these factors are operating to give
Green GX 1ts yellow hue. It appears falrly well ostahlishad%ugovaVor,

“ that the intensity in Green GX is due to the monodisperse nature of -
g the pigment and not due to any unusual purity or degree of chlorination. .
C. Cryatal Characteris X=2 Prractic '

LA

Xeray diffraction examines dlfferences in the crystalline
nature of the product. Crystallite size, crystal phase, and crystal.
shape can affect the X-ray diffraction patterns. The X-ray diffrac-
tion pattern of polychlor CPC is very complex. There are many -
diffraction peaks, but few very large ones. Figure 3 illustrates
how different the records can be for different types of polychlor
CPC. The difference lies mainly in the development of the peaks
and not in the creation or disappearance of peaks. This means
that there are no phase changes, but that we are dealing with a
change that can affect the relative intensitles and the width of
the peaks. A change in crystallite shape and size can do just that,
The broader the peak, the egmaller the size in the crystal direction
responsible for that peak. , . B L vt

The fact that Orchem's electron micrographs do showa -
characteristic crystal shape and size for Green GX, lends support
to the postulate that the characteristic X-ray record of Green GX
1s indeed due to this change in shape and size., It but remains to
put a quantitative interpretation on the differences observed in
Figure 3 between Green GX and the other types. This has been done
and a detailed description of the method is given in Appendix I.
Table VI shows the results of the application of this method to
26 samples of polychlor CPC. 41l Green GX samples in the table

REF. Maresh and Kienle, Observations on Optical Propertles of Plgmented Films,
~.# ... Official Digest of the Federation of Paint and Varnish Production Clubs

B

DUP050070007

e




meet the requirements described in Appendix I, with the possible
exception of No, ll. This, however, since it was made with less
AlCl. cannot rightly be c.ailed a Green GX because one of the
necessary requirements of Green GX i1s that it be made with a cone
siderable excess AlCl,. It is the ggesance of this excess that
inhibits the develo t of the 28,6° peak.

This work is recorded in Notebooks 1476-25 and 1!&96—3—:9%11&.

MFE

¢

-
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ERINCIFLE:

1, X-ray diffraction records show that Green GX material is of
-a fairly high degree of crystalliinity., This distinguishes Green GX¥
from all acide<pasted or acideslurried products which are much less "~
erystalline, but does not distinguish it from normal solvent milled
green which also is fairly crystalline. _

2. X-ray diffraction can be used, however, to distinguish between
finished pigment prepared by chlorinating in {:ho ‘presence of con- " -
siderable aluminum chloride and a normal solvent milled product.

The difference resides in the relative intensities of some of the
diffraction peaks. If the intensity of all pesks is measured
relative to the strong 26.7° peak, the peaks at 28,49, 26.0° and
25.1° are weaker than in a normal solvent milled green. ‘It appears
that the presencé of considerable aluminum chloride during chlorina-
tion tends to inhibit the subsequent development during solvent _
tr:;tment of the interplaner spacings that are responsible for these
peaks. S ' St :

, 3. The solvent milling of a polychlor CPC chlorinated in the’
presence of considerable sluminum chloride results in a product
with a lower degree of crystallinity than an ordinary sélvent milled
product or a Creen GX. The high aluminum chloride solvent milled
product can, therefore, be distinguished from the Green GX product
even though both were derived by chlorination in the presence of
¢onsiderable aluminum chloride by observing that Green GX has'a - -

METHOD FOR CHARACTERIZING GREEN ax .

© »  {se‘a Philips X-ray-diffraction.unit equipped with their high
angle diffractometer and a Brown Potentiometer Recorder. Use CuKc{
radiation at 35 kilovolts and 18 milliamperes passed through a nickel
filter. Set the rate of scan of the diffractometer at 1/ degree per
minute and set the chart speed at 1/8 inch per minute. Use a slit
system consisting of 1° divergence slits and 0.003" receiving slit.
Under these conditions, a peak at maximum sharpness at around 20 = 7°,
has a width at half maximum intensity of about 0,18°, Set the rate
meter scale factor at %. Set the maltiplier at 0.6, Set the time’
constant at 8 secs Under these conditions, a chart scale reading of
100 from instrument zero means a Geiger tube count of 120 counts
Per sece L : ' ‘
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To characterize Green GX proceed as followss

1, Obtain an X-ray diffraction record using the equipment as
described above,. |

2, Drav a base line through the points of intersection of the
curve and Bragg Angles of 30° to 21° to 199 to 16.4° to 14.5° to 11°
to 80 to 7.3° to 5,0°, The base line will not be parallel to the
Bragg Angle axls btut should give a falr representation of the back=
ground in the vicinity of the peaks to be measured, If there is any
impurity peak at one of these points, it should be ignored and the
base line position estimated at some nearby point away from any peak, . . :.

3. ‘Daterminfe 7geak intensities by messuring peak height from the
base~line at 26,79, 28,59, and 6.,1°, Express the pesk intensities
ﬁwmmmu&mwa%ncmmummwumum

L, Measure peak width at half maximum intensity for the peak at
6.19, Determine the width by drawing a line parallel to the base~
line through the point of half maximmm intensity. Measure the length
of the horizontal projection of this line and express the results to
the nearest 0.05°. This method of measurement is used to compensate

- for the sloping background, but sdmittedly it is a refinement that
does not change the actual measurement a great deal.

Patterns derived from Green GX will have a line width at 6.1°
of less than 0.5° and a relative peak intensity at 28.6° of less
than 40% but more than.13%. Solvent milled material made with a
normal chlorination technique will have a relative intensity at 28,6°
‘of more than 40%. Solvent milled material made with considerable
aluminum chloride present during chlorination, and all acid-pasted
and acid-slurried products will have & line vidth at 6.19 of 0,50 . -
or more. . ' i
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