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}ure Component

&a(No )

32

T.N.T.

NH4 }’icrate

Uncured
Resorcinol
Plastic

l-artlyCured*
I{esorcinol .
Plastic

3

TABLE I

Effect of Solvents on Pure Components

NH40H(con)

sol.

P&rtly Sol.
kink Sol’n.

~~~
●

;(edSolIn.

sol.
Red Solfn.

sol.
Dark SolIn.

s

Acetofie

Insol.

sol.
Pink
Soltn.

Insol.

sol.
Red
Sol’n.

i’artly
sol.

lvent

H20

sol.

Insol.

sol. (hot)

Insol.

Insol.

——

(c#5)zC

Insol.

sol.

Insol.

IrJscJl.

Insol.

CHJOH

lnsol.

Insol.

sol.

sol.
(slow)
Red
SolIn.

Fartly
sol.

CHC13

Partl]
sol,

sol.

Insol.

PartlJ
sol ●

----

-—

———

C6H6

Partly
sol.

sol.

Insol.

Fartly
sol.

----

*Heated in oven at about 105°C for 36 hours. It was later found that this
temperature was too low for curing.

The above descriptions as to whether a component Is

soluble or insoluble in a given solvent are strictly quali-

tative, no attempt having been made to determine quantitatively

the degree of SGIUbllity. ‘l’he appearance of a pink, red, or

dark color is indicative of decomposition.

From Table I several different metk)odsof separation are

at once evident. However, certain of these metinodswhich

involve dissolving of the plastic had to be abandoned when it

was shown that in order to obtain the required mechanical

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE
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L: strength, the plastic must be completely cure?i. This complete?1

curing renders”the plastic inert. Thus for the case of the
. .
1 cured T.N.T. mixtures the following procedure should be the
\.1.

most satisfactory:.\,.

1.

f
2.

3*

For

1.

u 2.

3.0

Dissolve Ba(N03)2 in H20.

Dissolve T.N.T. in (C2H5)20, C!HC13,or C6H6.

Leaves plastic.

the ammonium picrate mixtures:

Dissolve Ba(N03)2 and ammonium picrate In hot H20.

Determine barium chemically.

Leaves plastic.

.. .,

A number df rough determinations on the mixed explosives

. . were run in order to determine the applicability of the above

methods. Althotighsome difficulty was experienced in dissolving<.

the aimnoniumpicrate mixture (this was accomplished by the use

of boiling and.stirring), these methods were found to be “suitable

for-the separation of the individual components. These preliminary

runs; In which”the percentage of the individual components was

detertiinedby weight difference only, brought out the need for

. . the development of suitable chemical means”for the qumtitative

determination 6f these components in order to achieve a satis-

factory degre~’of accuracy.

This prob~em”was simplified at this point in that it was

decided to &sco-ntinu6 develophefitwork on the T.N.T. mixture

‘,dw to its lnhGrent disadvantages; the low melting point of.,..1..“.. ~, .-:. .. -, *r....&=i--j_:~;: ,&,4:%
~ T.N:!I’. makes p~o~er curing o$t~e plastic impossible. Thus%

..— ,
,.. !

. . . .
-— — =-- - ..- . — .—.—— .—

—.— .—
,—I

.
—-—-— ——

=- _—
.

*—— -—--—..? . . . . .~—-

:i~p”” ~~. . , d .-= ..—— —.-.==.=4~

-.-.-—== .--=.7—_—=. ----.—— — .. —- ..— — .—
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B. Metal Picrat8s’-”“’““:-.-. .:.._..“
.

“

The ti~k’on”the metal picrate”swas undertaken’at a some=

r what later’d%te than-.‘thaton”the rnfx~dexplosives.‘ Zn this

connection it was realized””thatwater would have a’-profound

effect upo’nthe explosfve characteristics of-the p~crates.

Therefore,’”in”hldition to”fj.ndinga s~tisfactory.rnethodfor

the dbtermlnation of the picrate present, a great deal of
9

effort was.expended in finding a’suitable method for’the
,r——-— —-—-= -—-—.-- .--

determination Of small amounts of water.

.
Determination bf Barium ‘.—

For the direct determination of barium”in the ammonium picrate..

mixture, the v’olumetrtcchromate method was used. This method

consists in precipitating barium chromate in a neutral solution

(fomd to’be preferable) or a solution buffered with a mixture

of acetic acid and’sodium acetate (21). This precipitate is then

- washed with water, dissolved in diLute hydrochloric acid, treated

with potassium iodide, and titrated against standard thiosulfate

to an iodine ehd-point. Other investigators (4, 18, 25) have

shown, as have these experiments, that the following precautions

are helpful: $ ‘

1. To prWent oxidation of the iodide by air,and &t the
same time to allow the reaction to ntoceed. the con-
centration of the acid must be main~ained &round 0.2 N.
!lhus-itis recommended that the precipitate be dissolved
in asdilute acid as possible~_the_)otaS~ium iodide then
be ‘added :and the : on ,.O~–Eh~,~@ti,=.=_ ......_.
be ad’jus~ed. >-J=.. .+—-:.’.--.___—--- . .. .

.- —.... . . ----- ,——- .-— .-——— —..————
. ,—. .. . , & . 4 - .-._ —— -. =-
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2. Allow’slifficlenttirne’””fo?the reaction t~ proceed.

3. ~~~Add sufficient po$assiti iodide.

A fairly-large number gf barium Wterminati.ous were made

using both the aminbniurnplcrate mixture and barium picr”ate.

Table II Zlsts”the’restiltswhich were obtained. -.~>

. TABLE II

Determination of Barium

r .!

Run # ,.. j ; Substance “ % Barium.I ! I

1“ : 7!% B@03>2 - 25$ NH4Pic. - “Resin 37.15, 3~-21

“2 Ba F’icrate . 22.S9, 22.21

Ba Picrate3 23.20, 23.26, 22.86
l; (maximum possible for1 pure Ba Picrate = .
I 23.lSjQ!

Ba Picrate~
.

4 22.23, 22.09
I

5 Ba Picratei 22.22, 22.21

6 Ba(N03)2 R?esin 48.20, 48.27

7 Ba(NO~)2 “:y4 Pie. - Resin 9 (approx.)
.,

A check Sampl’ewas run with a known amount of dried reagent
..

grade Ba(N03)2. The error was found to’be 0.85f.

Considering the results of Table II, Run #l was a sample of

75-25 Ba(N03)2 - ammonium picrate-resin explosive. On a barium

nitrate basis, these results are 75.16% and 71.~4$%. The error

is due to mechanical loss brought about by using too large samples,
,

thus necessitating excess washing.

. ..—-
_____-
..—

,- ‘. ..s

--- .,

4
-. ,.. ..—---- .—

---
.

- -—.:V —... . .
. .

.—. .—.=.-,.-. ..~. . . . . . . . .---& .-i. ;;.;- -,- - - . --. ..-.
___ . . . . . .“— .— . .
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\
determined by the usual “chromatemethod; r~ 5 is .ijhe-~g$~~-~

.

of a sulfate precipitation as ru.n’bythe-anilytidai-~~em~c”a~”w::~”---

group under Mr. Potrat~@ Since these res-~ltsvary a gi+?atdea~-’”--““”-’;YY?

with respect to the water present (from ,0S to 1.4~’m’o~es’Ofwater . ‘-,..-..-....Aw.

per mole of barium picrate), and,since the det,onatj.onvelocity ‘~~

depends Upon the amount of water, a direct method ‘forh6 defe’r-”” “ .’‘?
.

mination of water was felt to be advisable’. . . . :%.,,.-=
.’

The sample for run 6, consisting of Ba(N03)2 and resi.n,’was- . ~;
..

supplied by Hugh Bryce. This sample was prepared in a rnaner’ . ,““<wt

different from the’ordinary and had a very ktlghcompressive stre~gtfi’~-’‘-~

The results are e~cellent, having an average deviation from the ““ ‘-””+-

mean of less than 1 part per 1000. , 8,..,. --:~.v

The ’samplefor run 7, supplied by Lester Guttmanj exhibited ~ ,:.7m

anamolous phenomena regarding its explosive properties; ‘Thereason ~?

for this behavior was re:.dilyapparent when It was fouhd that” ,~

although’thelens was supposed to contain ~0$ Ba(N03)2j it actually <

contained only about 18% Ba(N03)2. -%

Determination of Water .
. ——

-...
,,-.

For the determination of water in either the metal picrates !.

or the anhonfum pierate mixtures, a“large number of methods were

investigated. Amohg the methods considered were the use of
-

acetyl chloride and pyridine fox...titz- ic determination (23), .~~
-. .... .... .--—... .. . ..-.—.:l-.._ —-.—-—.-—-*&”,. ........-..=_

I .. _.a ..
\

04
—— .—— —

._ ..- ---- -- . ..—. — ... — -—. — —
.—
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titrations using’acetic anhydride in glacial

acetic acid (8), thermal decomposition measuring
.

of hydrogen from the reaction of’sodium metal on

(16), thermal’decompositionabso~bing the carbon

the evolution

sulfuric acid

and hydrogen

‘ combustion prdducts, the use of the Grignard reagent (2, 12, ‘
.

23, 14), the Karl Fischer method ’using sulfur dioxid”eand iodine

dissolvdin pyridine (1, 5, 10, 11, 15, 24, 28), the use of the

reaction between calcium hydride ‘andwater (20), the use of sodium .
I

triphenyl methyl dissolved in et~yl ether (22), the use of

b napthoxydichlorophosphine (3), a ~manometricprocedm.e using

lithium chloride monohydrate (7); and the distillation method,

of Hodman (19). - I
I

After consideration of all these methods from the standpoints

of difficulty ‘to’be encountered w’ithhydrates and impurities,

speed of operation, simplicity of’apparatus, and accuracy to be

obtained, the kalll’FiSchermethod’was decided upon as being the

most suitable.* This method was felt to be inherently inaccurate

due to the presence of an unknown’amount of plastic in the case of
;

the meta-1picrates; These considerations were paramount in deciding .,

upon a direct method for water. y

The Method for the direct determination of water, developed

. by Karl Fischer (lC)),depends upo~ the action of 12, S02 and

pyridine upon,~ater. The Fischer!reaction~ as amended by Smith,

Bryant, and Mitc~e~l (24), is as follows:
---------. e

+ *Howev-e~,a--e ‘of%arium icrate was given to the analytical
tchemtstry”grohp Waler Mr. Po rat~”for determination by combustion

and direct measin%rn’e-ntof th~~~es involved._ The.r.esults“obtained ‘
: -,>~_=_y--_~-.=:,Lz::::.::.:.----_were very poo”i. ! - . .:;-.~._.=_— ——— - - -- -——-----—

,. .- -, - - --. ---..—-.-----..— __——_ —...—-:.

z

?-+.- “:: --- ‘ ~~ .
.—— ,— .- —--- .—, :

——-——- .-.
- _ ..–= =.. --—- . — —-- .-. {.~.~z.~-’-.
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12+ S~2 + CH30H ~ 3 0,

.. .....-
-k’?iti$i:’’’’tli::’:’\ / ‘+ HJ ----+:”:‘:. ..”:’”.._-:,_.,.:,:..._.:._..7..:....“”.=,#’,,,.‘.,@

. ,’. ... 1
-

— *H ....:i<a-.,,,....y.,

30

-..:”.:-~-“”>
X%

-.q7+?..‘.... “=-% “.,.:%.->?;~+.+:+ 21”+ CH3SOj ‘ !.. .... j-.,-
.. 1, I ‘K ~

“:....&.”II{.-{.+.,.~~’:.4+“,, “-..,,, .-/:,.
Side reactions ‘alsooccur. The end-point for this ~eaCtion has. .

,}
d ‘L

,.,. ----..*;:.!5:,

T
been determine ,co19riInetricallyo. P~tentiorn~trieallY*???&’’@k~@j’ ~..-~

‘.)
has met wi’thsticcessIn quite a large nwber of va~Ylng.a@.Placations”‘“~....—..+—---.. ...

who had a$temp~ed to use this met~od for the det6rrn$~ation’Q~ ,-... ,“,...,.j.’
I

as the w’d ?$f”~hul,l~relectrodes,~capillarybure.tte”-t.$~”s$do@$8, .:ij%.....,. “,
I . . . . . . . . . . .. . . . . . . . . -

drierite tubes, etc:, l?igure1 shqws the set-up.‘
.’r.-J=.., “.-The app~ratq$. ,.,.. . ~--

.

i
i., . ‘.1

,,
Also, the,ba~e,:te ~st~pper“wasgr~und,to,,f~t.tlgh~~~into the“c’”‘“ ‘~~:~...-=.e......-..-................

1..
,:”

I

@l@Jnt of

.
. . . .: ...—

- . —-’~._— —-_
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“‘“’>--~(j:”;{,.,~-yp,&T “A,-,2“==’’=-%==-2’? ----- . . ..
flask. “After Use,:the screw;CU@s-’ ~~~~-i~htened in o~der to -‘=:.--

.

further protect the solutiork$fro$natmospheric‘mdistUr_@jl”l.lQe__....Z=>X- =&

Inasmuch as the calorimetric edd-point (from ol?Mi@-”t~.~~llow]”“---’’

was found to b.eunsatisfactory, a’potentiometric *ltt@@~ter?ts ..’-—--- “::-~,ic<;=

based.upon the ~ldead-stopend-potntit,methodof Foulk”,&Q,d,,B.owden..(.~j-----:..
..-.,:,,.

and developed further by other Mvestigators (17,’26,“27)was..’ ,. ‘
.-.,,A..*
-“=+.#

supplied by the electronics department for this installation,

At the present time little data are available concerning

%,.,..* - “

. 3“,;

. “.,::,*W

the practicability’of this method for determining the tidistur”e.’ . -“---
......-. .

present in the samples under’consideration. However, by using the ~,;
......

method of prodedur~ outlined bel”o,w,the moles ~t’,water;permol o $::T

of standard BaC12 ● 2H20 was determined as 1.99. In general, this ‘.~~
. —-

procedure follows closely that given by Almy, Griffin, and Wilcox ~‘-~---.

(1) and repeated in the Eimer and Amend “pamphlet (28) with which ::’%

they accddpany the’made-up Karl Fischer reagent which they supply. ........

It is felt adtiisable,however, to present this procedtie hwre so -..,%-....

that it Will be readily available for other project investigators. ,

A. Procedure ‘forDetermination of Water by Karl Fischer Method
-.-....

1. Preparation of Reagent ; ~ .....,...*y

It.was found that a good quality reagent could be

prepared by mixing: ./
-,-,>

169
511

425

gm 12 (restiblimed)+ from K-Stock
....

ml methanol - synthetic as obtained directly - ~
from the barrel and ,.“.._
ml pyridine - Eastman Kodak as supplied

s.

by K+tock . .. .

,,
9

.— -.,-i.. ~- ___ . ... . . . ...=
--- .---— -..—- . . . .. . . . . . —

-.—------ -----
-,!-, ..

--.-.--” ..__
.

. ------- ....?... . . . . .~~m ..?. . -
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These aterialsP

W*S then @aced
*a-.-....?..,L—

were then added

. . E - —-——- -----— ---

—— ..- .—

- * ---

.- — .. ___

. 1-. . ––. --.-.-..4.

.—. -.. ..—

e“”” “’-~--”- - T+’%?= ‘=”
——

i

“inan”ice~bath in a hood, To th& solution ‘“..’:-

.-. 1. .

128 gIIIS02

Although heat was liberat%d, the amount was not excessive.

Therefore,’it,was possible to add the S02 in 35-40 minutes,

(this figuie is a great deal less than that reported.by

Johnson (10).), with only’small S02 loss. The amount of

S02 added-was del%rrninedby weighing the flask before and

after the SO addition In,order to allow for any losses: .,
2

Since this ”reagent changes strength very rapidly when firs’t

made up and then more slowly, it is advisable not to attempt

any standardization for a~p~oxlmately 24 houfs after making

a fresh batch, and then daily standardization is necessary.

The possibility of predicting the strength at any given

time b$ means of an extrapolated graph has been suggested.
.

It is also possible to purchase the previously prepared

Karl Fischer reagent from’.Elmerand Amend (#2028). This’is

supplied in the form of two solutions, which are not mixed

until ready for use in or~er to avoid deterioration.~.

Standardization of Reagent

After ’preparationof”the reagent, it is next necessary

to standardize it. This is done by comparing its strength

‘tothat of”the methanol-water mixture against wkich it is

to be titrated. (The strength of the methanol-water mixture

may be knotinor unknown at this point.) Therefore, approx-
. . -.—

imately 20 ml. of ~h~~--~x.re placed in the titrating
. . :=%.U-——— -----.-,L. ,:- ,

.-.

. .-

—..—.——.-—— .——–—. ——–——––.. .~_ .- -—.....——————
_m— —m..

-.. .. -. . .
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‘ flask, the stirrer is stalted~ and the ~ethan017water . . . “~,_>

mixture is added until the end-point.is reached. It iS ,..

,

.

I

recommended that the strength of the methanol-water mixtu<!?. ..

be adjusted so that l+ to;2~ times as much methanol is “ .’

required a$ reagent (30 to 5Q mls methanol). It was fo~d ...

necessary to dilute the methanol as obtained from K Stock ~ ;...

with water in order to give the correct ratio. This ratio,

called R for purposes of calculation, which is the ml. @

reagent divided by the ml..of methanol-water, must be deter- . -;.,

mined dally. It was fo~d this value could be determined t,*

withiti1 part per 1000 04 separate samples.
..

3* Determination of End-Poi,@~ .:&

In order to accurately determine the end-point, the

ope”ra$ingtid calibrating instructions accompanying the
I # .“- n.-=,

titrirneterare closely f~llowe’d. The PO1arizing Ctirent . -“,

will register z=+oo W.it~the addition Of th6,@~l?@ol-
...,.— .>

-e ..-~*’’’@w~=i~-.=..

water solution; the dark’brown iodiqs color of th,-...-9z!+-...------
I

.
..> --- .- .-.-—

.—.. — . .

8 L——–. ,-. .— .,-. —

. ..—.—.-. .———— -- . . . . . -.
. .

——— —.. — — ..—-.-. . ... . . . . .—-— —,—
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will gradually bec6me a light orange. At approximately

the end-po”intthis light iorangewill turn a light yellow.

Slightly before tileend-~oint is reached, the titrimeter

indicator needle will begin to waver, until at the final

drop (which may not appe~r to coincide exactly with the

color change) it will be~in a slow steady rise which will

not stop until the indic~tor needle goes off sc=le at the

upper end beyond 10. The’amount of metl.anol-watermixture

required to accomplish this is taken as the end-point..C

4. Standakdizatfon of liethanol-WaterMixture

The methanol-water m!xture may be standardized by

weighing about 0.15 gm. O* water from a

into the titrating flask,’adding excess

and titrating to the end-point with the

Lunge weighing bottle

Karl Fischer reagent,

methenol-water .

mixturb. I?rom

’12? the gr,ams

grams of water

follows: ‘

the inform~tion thus obtained the factor

of water per ml. of reagent and Falc$ the

per ml. of,methanol may be calculated as

I
\

i
F1 =& Imo water

2 “ml.of 12 reagent - (ml. of alcohol x R)

and Falc = F12 x ~ ;

Some difficulty was dt first experienced in preventing

evaporation of the water “duringweighing. However, with

the tidival-of the Lunge “~eighingbottle and by allowing

it, when fu~l, to reach e&l.librium with the afc before
we.,, t..

Wlghing, ntifurther difficulty was encountered.
, :. ~ -.. -—~.- -- ‘-- ““ -. _...z[ . -—— —-..— --- .*

.,
1-” “

—--”s, .-=——.— -=- .-.— -...__—_—. -
,.+...:=,+- -. ., -. — .,-. -— - . ..-=. .. . .=

,. c-- .

-,... c

,— .——— —
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or not this occurs, a“rne~!mredexcess of 12 r-ed~enti’s’’’th& ‘~..+=. .... .&.,“.4L<Zqg
added.’ If the material has not yet gone into s~olition, - .’%%

,., ,,. . .*’WL+.!

stirring is continued. ~~ solution is now ‘~bta{ined,%he ‘““ “!:%
,, .*..:?;

results may be considered’satisfactory,‘and‘the’’sa.&pl;’is “-’–-”%
-, .-

then back-titrated with the metha.nol-wale”imiitkee If “ “ ‘:~’
..1”.J- ,’:

-....,..-, . - *., . .. .<,.,_,;..:ysolution has not been obtained, alterwte rn&tho&s‘Suchas ‘- .’ .
!. ...:.a&<,..._!_’....,+-?>

the use of “ethylene”glyco~,severe sha.king-(”5’)~y&dheat’ ‘~~-

have-been suggested. I ‘“f:. .’ .’, .’ ,..: =&l

:

In the case of the p~crate~, a pyridine-pl&ra~e addition”’ “-~
..”.

~:...
compound is formed upon tie addition of “theKarl Fischer”:”‘ .,4

4reagent to the picrate-me’ihanol’solution. Howevei, it iS .:=:;
.,. ..p,. -, .- -

thought that the tendency ‘forthe water Lo be used ‘up-i~
..?+T,.
‘.

the Karl Fischer reaction !isgreater than”the %&dency
---w;..,
?

+%
for thtiWater to be trappeh as”~’hydrate in th~s compound. ‘.={

,.

*

.. ... -e ~.
.~...————

.. —— .-#
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-——. _=g .-
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Qslng”tie informati~n””‘obl%lned’”‘by’the ‘method otitlined‘”

‘1 above; the.”perce”ntof ti4te&’-pr@sentin””asample may be

calculated as foUowS: a1‘Y”~-’ ‘
,.

% Of H*O = - I .

(ml.,Of 12 Reagent - ml; of methanol x R) x F12 s 100 ‘
\ >.

grams of sample

6. Results Obtained I
.

method are”.incomplete

check shple of BaC12

and the establishment

at ‘the present time. Other than the

● 2H20 which has already been mentioned,

of ‘thismethod on a“firm working basis,

few -owns have been r~. Prelimifiaryindications are

that a precision of arodd 0.2$ (at least for those samples

which are soluble) is readily obtainable. The accuracy ‘.

is probabl’yon the order

Determj.nati.on’Q ~icrate

Some thought has beeh given ’thema$ter of.the determination

of the &iouht ’o~-”p’icratepres~nt~ It was decided this could best

be donely ’’def%rtiiningthe nitnigeh. Comparison of the various

methods available for the determination of nitrogen resulted in

the selection’of the Kjeldahl method as being most satisfactory

for the @@~p%”oblem, involving ammonium picrate. No experi-

i ‘._. .-— =-mental work has yet been dones”::--—- ——-— -. —.—...=------_—-l.--—’-.-c.—.——--.— ~.:”. ”““___ ~ ,.t.=-,..-. .-,-.—— _.—----.——- —— -— -------.——:=..— .—

. . -- ——-- ,. .—- .’- _, .—-
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At the present time, the mixtmes ~der consideration axe tw~... ~. .,

In number. The components of these mixtures may be llsted as

follows: ‘ ‘ !. 7., ‘,’. . . . . .:

Mixture &

Ba(N03)2

NH4 Pie.
Plastic

I Mixture 2— .

Metal Picrate *-;.i*

%0
1,., ....... .

On the basis of the work which has been completed,it is

recommended that the following procedures be carried out:

.._- ___ .—— . .—

Mixture & . . +$.
.>

1.

2.

3*

4.

—.

Dissolve all but the plastic in hot water. An estimate .
!

of the plastic

The barium may

and subsequent

!, . . ., .,.,.. .. -.,, ..,. .4 . . . , - .l>-—

may be made at this time by weight difference. ..

be deter@ned by chromate precipitation “--:

titration with thiosulfate~ Although
,-.--S*

good results have been obtained by this method,--itis ‘ .:,=

quite sloWj involving thorough washing of _boththe ....--...,

sample when it Is being ‘dissolvedand of the ~hrom~te
.

-----
!--..=., ___

precipitate. The first Washing will, of cotise, always “ .::”

be necessary. A method bay be found .wherebythe seeO”nd “““’-’”
.

can be eliminated. :1- :: ““ ->. ,.... ! .“...::-;i::5~&3::!’=~;

It shbuld then be possible-to determine the nitrogen in , ;~~.%

the ammonium pi.crateby”the Kjeldahl Method. ‘:Complete ‘ ,..““;”

development Of this rnet~odmu.5tbe ‘~one.-e-:*V5;~5j;:,.;“1~:,;:’“;’~;~

A check on the plastic n@Y””hUW’%e’tiaC@‘bx.gff$g?e.fi~~,-‘“, “.‘~’%

If,srqallamounts “ofsu@face-’rnOisture‘Q2’imptiities ~T”~

—
. ———

[
1. . . . .

.. —
..

-..._ .-— — ——-———-.—: ~
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‘X7-‘“‘ ~ ;;&.QE,
............. “j

pr,esent,

llU@2Q2

they will be

1.

2*

to determine the amount of picrate .,It should be possible

present by a Kjeldahl
/ determination of nitrogen as in

mixture 1 above. Experimental work will’indicate whether
,

ammonium ‘., ‘..

4

method for .:

r,
this method is applicable for all picrates or

picr~te ohl.y. .,!;

PreS@nt indications WIS ’thatthe Karl Fischer

the determination ’ofwater will prove satisfactory.

Insoluble picrates wiU’’~iV6 trouble, but methods have ;

been-suggbsted to overddme this.

cai?ried‘forward

This phase of the work

.

is being at the pr~sent time.

i

,,

;

.

,,, .
I

. .
,,
:,

t
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,
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—

I
;.’
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‘1..

I
,:.
,, ,. .

—.-—..—— -. - ——.

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



,
,— —-.

.---, .=.. .. . .. . . . .-J;,

.-’... -’.- ..: .. . . . . ... . : ‘“

.-....-...}. ..:.—.—— —-—----.—..., ---.— .... .-

,e~:..i-.~’%..-_... .,.:
~ ~ -~;-:.,-,-., —- .. . .

,, :.. .
;, :...., ..-, ‘i*.’:+., :.. . . .
~:

-> .: ‘..

r ..;< ,. ., -, .+.

4. .

5*
. .

6,.:..!.:”

,...

.,, ,
!,!’

,.. 7*

i,,

~
8.

9*

--10:

:11.

‘-12.

i3 ●

J.4.

15.

16.

.17.

.18.

“19,

20●

21 ●

22. ”

23.
. *

I

,. r!f+”;&’.l.”!. +- --- ,
..:&.<fl ;. ,’-: I , I
.-,4A.....,,... ... BIBLTOG/1/iPHY - ‘:-‘.=~, -~ .

..—>---Aw...,.,...--- _j_..,.+.. ..-’k. ,,A

~~+~~iffin,: ~hd”Wil:QXi-I~i..c,.AntEd.U, ‘M(i94~h..:x’=,~+ ,-. }
i+aj.+d Gladding, 1.LC. A+ ‘.Ed. Q, i64_.&L939)”. ~

:Reiii::i;.:p;””iJ:w iWi”(193+ .’ ““-’ ‘; : .’ ‘.

id
..

.B&Ry and ilier, J.A.C,S;,~,; 2204 (1924). . ‘: -: - .
.~..

Bryti$~:Mi’tchell,~mith~’“ahd”~shley~ J.A.C.S. ~1 -2924 (1941).
..- .,,.:-;
Bryce:,’&rt~man~”Moore,,-knd S~U~, LA-24. ““-

.,. ,... .. . . .

Foulk~ahd Ilowden,J.A.C”.”S.@, 2045 (1926).. ~.

~isc~~rj K~il, ‘Angew.:-Chemie ~,’ 394 (1935).--T
—..——.—

Johnsm, C= M., I.E;C. -An.Ed. ~, 312 (1945).

“Kohler ~d Ric~lineyer,J.A.C.S.““52,3736 (1930). :.
Kohle~, Stone”~%nd“Ihison,J,~,C.S~ Q, 31.81(1927).

Larse~,I1.”.G.,‘Z.E.C. An. ‘Ed”;J.0,195 (1938).

Levy,”Mur[ati~h,-d Rosenilatt,I.E,C. An. Ed. ~’193 (1945).

Maddock aridWilkinson, BW-363.
.... .

hfC&Me~L&j Hall, 1.E.C. Atio~-Ed. U, 46o (1943) . “,

‘~opb”~ “&@’”Whitman, J.A.C,Si”’~,”2259 (1925). ,t..
Rodma,n,C.’J., I.E.Ce ~, 1149 (1921). .:-

Rosenba~ ‘s.ndWalton, ‘J.A.C.S. 52, 3568 (1930).

Scott’,w. w., ‘lStandardMeth@ds Of Chemical.A.nalysis,ttD. Van
NostraridCo., 1939, p.”Z28,-~~.::~.” ‘ ...

Simons”-Z~ Kipp, I.E.C. An. ~d. Q, 328 .(1941).

Smith and Bryaiit,J.A$C.S. ~, 841 (1935).
.

.,
..

- .-

:

I

,

,+ ;

~_-, . . . — ——. —-- f—
. —-.. , --.\-. ————-- . —--- . -

–.—,.. –- .- . .. .,-.. .-.. . . . .-.-.. ——- .- --
-VL.+ =. =.. . . .. —-. .. +-—. -.. . .-

=-—

.
—- .-—.

— — ---- ..-
,

. — .- -— .-.-.--— ..—- --——- .- . . .—

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



-.. .---— -----

,-R

., m

.,/’

.-:

1:

__ .-—.— ..———.. —- –—— —
,, .— ====%a—

24 ●

25.

26.

27.

28.

., .

,- ,

,-!?=: -’1. .+. “w!”.’ : “-., .. ,., .&..

,.. .

---- -_
~— da+ ;=::=

.-

,,
———. .—— -.=”

., -. ..-. - —-
.—— .

.— —..

. . ,
,, . s:.L”&,. _.L .

BIBLIOGRAPHY, Co”~tti...Q&=
;.

Smith, Bryant, and Mitchell, J*ADc~sQ Q2 2407=<+93~):_~~.&W:*&%~-:~

Vosburgh, W. C., J.AoC.S. ~, 2120 (192,2).. :

‘Wernirnontand Hopkinson, I.E.C. An. Ed, ~~ 308

Wernimont and Hopkl.nson,I.E.C. An. Ed. ~, 272

-------~--~---, Blue ”Pamphlet,Suppliedby Eimer

,.

!.

and Amend. .<%,j...:.%.*;‘-$..-—.:. -—-— .— —.-—

,-

. ----- . . .

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



1‘&“?

.i

1-Q
)

IId
I

3’
.

0

T
T

-4-
llw

-

i!i
E.-L

g---m
---+2-P

(5
0

A
l

I
I

r
>

‘\l

-2

A
P
P
R
O
V
E
D
 
F
O
R
 
P
U
B
L
I
C
 
R
E
L
E
A
S
E

A
P
P
R
O
V
E
D
 
F
O
R
 
P
U
B
L
I
C
 
R
E
L
E
A
S
E



● 9-

::
.;::

.0: ●0: :0
9* ●** ●m. ●O:.

● a:* ●:* ●.m
.:

~~t~bslm
●m.● : ● :

●* ,*: ●: : •~
●

●:. : ● .*
●m:en.

●

●
✎✎☛✎ ✎☛

✎ ✎

/

-1

:. L
l.,

i!+

,

b

‘>

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE


