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I •. 1!W.t.US 01 CWo AG!!rrS 1HD HYDROLY$iS PRODUCTS 

"A. Prell:1d!!!!7 work on methoda •. 

In order to ae.sure yolumes ot liquids, aa tor tbe 
peroxide tusion in Part III or tbe Analytical Sche.. "e 
~alibrated a capi11arr tube or the size to be used tor sucb 
meastlre&il8nts. 'the inaide d1ar.seter or tbe tube selected was 
1.S mm, as determined by the gauge or niehro:. wire whicb 
vould just tit inside the tube. The tub, was wiped and 
then clean, dry mercury aad9d vtt~ a eap111ar,r dropper. 
the height, ot the Mrcury colulI1."l vas meat-ured, usinc alll1-
aeter graph paper, .no. ~he tube :-~:' "~t,hed. The w1&h' or 
the r.:ercui'1. at 2'7·C. vas 1.)OO~ g and the beicht of the 
mere\.a"J' column was 59 lIIII. The densitJ or mtrcurr at 27·C 
is 1).~290 and tbe y0'1uce,·ot 1.)008 , or :erc\11'7 at thi' 
te:llperature is. 0.096 III or 9~ lauda. The .OlWDe of • 
colw:.n ot S~ :lit mercury in a 1.S-m capillary tube 1. 96 
la!Dbda and !he volune of 1 mID or Mlrcurr 1n a 1.S-_ . 
capillary tube 1s 1.6 la.bda. rbia compare, with a "lue 
o! 1. iO cu. ~ (.p~:;. 1.'/ 1ar:tbda), reported b, SchMider, 
QuoUta.t.ive Orpnic )t1c.roanal,s15, John WUo, A Jor ... K.t •• 
194~, p. 6. 

In the lMl)'t1eal Seherat 1t 11 'o .... 1mt' nee.ssary to 
adj\!,t the pH or solutions within one pit unit. :-or tbi. 
f'urpoaet w t.~ate4 wAc:eut tAt" pH papers, aanu.ra~tund by 
1nache~ a, LtC. ••• :Ontreal, ~nada and. 801d b, :.. n. 
JarfeDt :~ ~·,,:,pan,. We also teate4 ·tlP.'1,driOD" paper, a 
wel known s~~'tltut. tor ·wid.~rangt indlcator paper-. 
'the papers Wtrt ,"-c5ted 0."\ b\J'ter solution. :tadt fro. tablet. 
supplied by the .:olema,. :;le\:~r1e COllpany •• ~;rwood, 11l1nola. 
A tJecan pH !::et.r vaa used to check the pH or tb. butre .. 
aoluUou. the resw.~. are re~orde4 1n Tabl. 1 • 

.... ~, ,.taiM .. , .... t'- "'M"*e \lie .... ..J 

.,_ ., doe tit,," It., .... u,- '" ........ ... 

.." .... I ..... "1 .. It U.S,C., In .... TM. Ita ...... 
aiM •• ., , .. ,...,.I.ti .... : " .... , .... Ie ... ...., ........................ ~ ... ., .... 
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4.10 

7.00 7 

8.'.0 

10 

SECIEr 
.... lY .I, .. n. 

,'rAm 1 

pH Values-. 

According to -AeeutintW 21:irs -
Wid. r~. Fraetlona Efn .. 

raper &0, P1r?oc:d Pa;;iFf!o. 1'14 ound 
A l~ 20 2.0 
B 1-2 ]0 2.1 

A 
B 

1 
B 

B 

9 

B 

.. .. 

40 2.1 
SO 2.0 

~ee.pted value 2.1 
J )0 ).) 
4 SO ).) 

60 ).9 
70 ).9 

1ceepte4 .alue ).9 
... 60 4.) 
4 10 4.2 
Ac;epted value 4.) 
6 70 S.) 

80 5.) 
90 5.2 

100 5.' 
lc~.pt.d .alue 5.) 
7 100 1.0 

110 1.0 
120 ~.9 

1:e.pte4 .alue 6.9 
9 120 8.4 

1)0 8.' 
11.0 8.S 
150 8.~ 

Accepted value B., 
1e 1~ 9.9 
11 170 9.8 

180 10.1 
le:e,ted value 9.9 

Appa:-.... ::.'~:;~ ~::. ·f:;7d:-~on" paper 1s ::ore satistactory tW 
the ·W'it!e-!"!~'~ lee~:_nt" p..1per. liow .. r," eG:blnat1on or 
·rU:,dr~e:o· ·f··:":·"~::!C:i.tl )"4ng. '\CCUUDt pa~r- 15 satistacto17 
lor d.te~~ p;.. vi::'1A PDe unit. 

ni. ....... , "I .• " .. , .... , ••. "..u-. .... _ .... I 
.r ... ., .... ~i'" SI.", .h~" '" -u. ., • 
.., • ..,. : .... "~I •• II CU.c.. Tn ... 'M. , .. u..-
e.uU •• ~ ...... " • ., itt c.,''' ..... _ 
Ie _ --W, ..... _ i ............. 1-. 
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SECln 

..... n .11 .. ". 
SOlutiOns Were.ade up containing cblor1ne,;ar~enle. 

~5pi'lorus. sultur. boroo, fluorine and- n1tro&en,. in ioD1e 
!O~ and teats tor these ele .. ntl, vero pertormed as de­
~:~!=ed in Part III of the Analytical Scheme. 00 the b.ai. 
c! -;:'es-.t testa and. OIl teat.a made with &&&At.a.- aDd. h,drol,a1a 
Z".':)=-"~s • .rurther nria1Pns were made 1n the Analytical 
x!o!':e. Theae reriaioos will be inCluded. in the tiDal ~an: 
o! ,:~e echeme, nov 1D preparat.ion. 

:_ ~per~menta witb warnln& asent. 

As a aatety measure, SOllie ot the operations in the 
l=a:~1cal Scheme vere perto~d 4n butyl mercaptan, a 
,.'!:! i:nOlfll warnins .pnt. '11lis substance 1s ea.il, 
;e:~::able in air at a concentration or about 8.1 x 10-5 
;;a::$ ~r million or 22 garza per liter or air, acconi1n& 
:'0 !.Mtl and Talbert, U. S. Bureau or r·anes Technical Paper 
:'::, (19)0), The lethal concentration ot G-alenta 1s Dot 
CTe~ 50 ga~~ per liter or air. The material was trans­
!'~:":'e!, \:s1ng • capillary dropper, to ampoult. and to 
:a?!:l.a.ry tubos and a peroride lusion was conducted, an 
!: a ,~d hood. ~o odor could be detectod b, any o~c at 
~!e persons at an, t~l. A c.pillar, tub. cont.tnine 
~-~1: ::ercapt.an vas carried out or tht hood 1nto the rooa 
c.! e.nt.r1tupd. ""ile retlOYlns the tube tl'Oli the hood. 
o:;~ vas detectable caly in the Vicinity ot the tube. 
~~.e:l conaiderable odor W31 noted on ctntrltuc1nc. 
1 :i.;!ll:Ir'1 tube conUln1.na 1 .. 2 lan:bda of butrl_lMtrcaptaD 
vas ~NShed 0" tbe floor or tha room (about. 2000 cu. It. 
o! a.!.r spaed. Tht oc!or was strona at firat. an4 tAl 
eS':·-..3ted. trOfl the table. ot lata and talblrt. 221. cIt •• 
~o :ernspol.~ to • cODeent.raUon or about 1-5 parte per 
~~::~on. After eyac~tlnc tor about. 10 minutes with the 
!:.:o! !'an, Dt' odor va:s detect&bl •• 

;. w1Uh of hyd.rolxsls P1"Od\,1cta of a·,Agtnts. 

'!'-to co:::pounda wre obtained trco the Arc, Chemical 
A:~.r. 1d,;.ttlcltl With hrdrolIS1I produ~t. of G .. At;tnt.a. 
CCi o! th~s I CNpO\:Dd.a vas a 1f(uld. w1tJa the forirula 

:;l-~~(C8l)2' •• 1d.ntlr identical with the hrdr0:7alo 
~~:t or ~. SECRn 

lIaMln IlfOIMltl. 

1\1 ...... ..-. .... "".~U_ .u .. , ...... "'i'" .,- ., .... , ... St.... e"". t'" ..... ., iM 
........ a.... .. ,a .. at u.s.c.. Ul ... ,,,. sa. , .... ai.d. _ ...... 1.,.. .. h. c ••• ,. ,_ .. , __ 
.. _....-.....~ .. i. ,. ... ~ ... ., &.. 
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Our work indicates. howyer, that GB N~:ts with two r.oles 
or aodiu h.Jdnxi"de to tOni. d1basic &:1\1. This ccqlO~nd ie 
a· . riscoua l1qu1d~, soluble in vat,r. an4 insoluble in pet.ro~ 
leuz:f etJler. & 1OCUt:Ja perox1.de fusion vas performed on \-he 
liquid. as 1D ~be .lDalrtical Sche:e FP. -:-4...\ u4 the t~1on 
solution we teated tor fhotpbOnlS as in the Scbe:18 PP. ~1-2t 
begizmilll at 1iDe 12 in ) eli:ina:"T est.a tor a:-senie and 
P!lO~~ruS. !be rerised Ana yt CD. ~c:1e::e e ri t e 
prel:nary test for pbospho~ in the absence 'or 1od1r ... 
No Illl'ther test. vas perror:::ej on .this co:poUDd. 

The other compound trom the Arq .;be:leal .:ent.er vas a 
light-tan, cr,stalline solid, s~luhle !~ water and ether 
but insoluble ia petrolew: ether. :;0 other t.esta w:-e per-
£onced. The toraula waa ~ivell as )C!:)~ 

.;n)~p • 0 • 

D. balYnts ot ~ toxic: ageI'tst 

In order to tnt the procedure~ !: the lnalrt!eal Jc!~e::c 
a c:olDplete aDillY818 wal made on lIlustE.. .. ·d gas (Ii);. ... .,;:.e ~ :., 
a01l, 1*/' sn.=s, was cont.aninated v~!h 0.)0 a21 ot eNd. 
Qustard gal tJ"Q t.he M'li:1 Chel:ll1~.l ~:~er. The 8011 was 
th.u extraeted with petroleum ether a-1 the extraetevarorat.ed 
as 1n Part I ot tho Anal,tical Soha:.,.. :be ,...14ue WII 41 .... 
tilled in the nlcro rract10nattns sti:~ as C~ pp. 3)-)7 or 
the 3eheme. About 60 larnb~ ot dist1~~.t. waa obtaintd 
()7 -= in • capillary t,~b. 1.5 = i.d.). Thl di.tillat.ion 
ternplra~\tre val det..~in.d tro. a potl!l:. .. ~o:Nttcr reacHnc of 
4.) Itillbolt. '0 be lOO'C at 11 f!CI prel!'~N. -:- ... cl1s~ . 
r.1l14t.. vas (\:Sed with sodium pe: .,'ide u.:. "nalj .•• tc:­
chlorine and sulfur ude as recorded ~n tab!e.J. ~~ .. ·t1,)1'.Al 
croup aJ~lyse.s .... lncludeJ 1n TQb~\£ ). 

ln41yus aceor,iir.g t.o Parts 1:.:. an~ 1': in ~~e Ar.a.:t;'~··'" 
.)chei .. t "ere pel'lo!1'ea (m 1.h8 ~:ruot.t:;:-d ~as .. t ,t. i )) ..... , I't!:: 1.1111 
aoo.,. and 41:;0 on t~e followtu& 4f.~r.~S ()~t.a ~n.d • rt._ ~::.. lr:- y 
:'teta1eal :enter: OA, GD, ethyl flcorca::eta~e. H~:l, W,,\~:.~(: 
and rL-1U'I.r.s,te ~ 1s a 5~'!.a17 (0. the U.4~_~.Qte .rt.!y~o!.. 
ae in Part III or tbe lnalJtlcal S.:...~:e a"~ Tab) ~ ) s~~·.r ~ : .. , 
t.he 1\U1c:tional &rOup analyses as 1n P&:""_ no ~!' tb. s..:h.·c~ 

SEcaD 
uaallY ...... , •• 

'ft', ...... , .... t., .... , ..... , •• rr ..... It· ......... j . 
• ,- ., ... 0. ..... It .... """ia ........ tat .. , .. 
........ ..... ,., ... 1. t."t.. Ttl ... ~ : ... ,~ 
~ _ ta.. ..... I ..... f .,. t.t .. • ...... ...... 

.. - .............. i.~W.,l-. 

-
. ~~ .<. ~J_ .~ •• - .. ,," .i.' .7.'. lOS ... 4 

.......... \. ... ,. .. oil ... ,. ,.. .. ...... . 

,.·.· .. ·.·~·.·.·.·_·.· ... t .. ·.".·.'.#.·.·.·.· .. ·lIo ... • • 
• _' ................. ~ ..... " .. '" .. III .... ... 

~' ••••• ,. .... :.' ••• " .••• "~'.'.:, .... " t ............. .. 

i: .•.•.•. __ .".:."' •...•.•.•. '.", ................ . 
~ ............ '-.4." ....... , ............ " ............... " .. 
.. " •••• ~' ••••••• + .... " .fI .. • • ................... " ••• ' '. 

f ............. " .. " ........ to" .. ' ........ . 
, ... I\. .. • .. 11\,....... .-.... .. .. 
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Ele.llt.a 'oUDd. hi 
gualltatl.e teat~ 

". 

"-'"; .. 

Pb08pboru •. (prelbdnan test) 
Phoapho~ (detection) 
Nit-roeon 

Phoap1.(\",s· (preliminary test) 
Phoaphorua (detection) 
Fluor1M 

8142 
8)-84 
87 

tthyl fluoroace~te fluo,lae '7 

IL-1217 

Chloriftl 
. Nitro.!" 

CblC'4"ine 
Ar~'Dlc 

76 
47-08 

16 
82-8) 

.;hlorSne (tn. haloS-D J'rc-
c1plu,., 1£~19 

S~ltur (troc lol~t1on ob\a1ntd 
iroe proclpl~tloft~ ha~~n 
,rou~J . 8S . . . 

Ictt11n~ (un fulton solution' ./~ 
1~~1"' (r~ balo&.a rrectrl(ate)17~" 
11tro,'''·'. 87-" 

In e\,tt"1 Ca'tl8, al:' .1.\!'~r.t' ot.her t.}ton C'a:'b\'\n, h)·d~ ... 
~n~ oXYhen. lndltlt.eJ b, t.b. ,t.ruCf.u.r~l r"ri&Ula., .ere 
~e~ected ~1 t~e quall~~iY' \e~t~. 

SECt" 
1I •• n .......... 

tII'e ""-~ ~., ....... , ........ u .............. . "'_M ...... tait.. Sta'" .... 'ill doe ...... .,.~ ... ' .... 1_. ,.d ••• 1 tl.~.c.. m ... fit. It. , ..... 
a'Mi. 'If doe , ... 1 .... ., tt. **_ ...... , ...... 
, .... --...." .......... ~ ........ ., 1M. 
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TABLE ) 

lnal,tteal Scheme 
Tes~ So. . Page! ~~e ot test 

1 lel-lOS.: A~i¢i~% or basl~it' 

2 

-j 

4 

20 

)C 

1 

105-106 UyJrOl,als ~ aeid!: 
c:o::.?ounds 

106-1G1 to\liiIe:- test lWor 
oxidizing lQents 

107-108 I~l test tor ~duci", 
agents 

131-l32 H1jrolys~~ to ~onl~ 

~)I-I)2 Te~t r~i aI~oX1-
p~osphln •• vith acetic 
acid And USr 

:teutral 

Positive; 
.weak!)' acid!,:; 
noehang. on 
heating 
Negatlve: color~ 
less solution 

~:egat t ve; very 
faint i!nlc color 

Posi.tive; run 
.. olored pre­
ci.pi tate 1 •• 
~(' iiately on 
h.~tln. • 

Test for cyanof1bosphine-'I Poalt.1Ye: d"rk 
"H.h ferro", •• uUate ,:· .. n1S~-blu. 

~----~~~-:r~-e-s-t-'!:'ro-r-·· .. p"l"h-o-a~pbo-r""":l-e-· -ac-l!'"'cl~-~~::.u!~~~f"i-·'I-e; -co~ a;~s 
tOr::At.ion wit.h itAr (lne, ,ellow pn­

dp1tr.\. w~tn1n 

~1norluorophc$~bates; 
test {or L~ln. ro~t10D 

·with A;;l 
A~1dlt' or ba~1clt1 

) 100 .. -107 lo.:i4e test "l'or' c;;. hlUinc 
4gertts 

"ne ;dnutc 
P051t1YeI i~ .. 
ced1at. Argt. 
teUt''''- ~:-l!>t .• 1$ 
PosItive: ~alTf' 
aCldlc l~.ttd~n":)·. 
n:'ongly tlc' die 
Qjl o.~~nd:n;" _-. __ 
iIe,atlve: 7oT":r. 
less .011;t10n 

----------.--..~---
~ lC7~108 1;1 test tor r.d~tir~ 

.. gents 
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SECRU,' 

alCUtl" ·l"~f.~ 

·TlSLE. ) '(Cont'd) 

t.\ 

Analytieai Scheme" 
'Zest No. ". Paps lta.9" or te:~ 

U.S""146 . test tor flUoride "1_ 
lormat1on with sodium 

l) 

....... 
~ ... " .. ~" 

ReSUlts 
Posit! ... ·· 

",\. 

hydTQXi 4ct _ 
Test tor t1uQr""':1""':d~a-i-=-o~.n-"'---:::Po-s-:1:-~"':'i-Y.--lit. 14~-U.7 

)b 

)6 

41 

:-;thyl S 
fluoro-
acetate 

13 

J.4 

IS 

j6 

H~:~ 1 
2 

1; 

148-149 

151-152 

154-1;5 

112-113 

116-122 

122-123 

123-124 

140-14':1 

10 -lO!) 

10','':'1Qo 

io~cion with hydro-
chloric leiA,. 
Test tor tluoride ion 
formation v1th sodium 
1og1do 10 "eton, 
Tes: tor alkoxyphosphines 
wiuh acetic acid and ijBr 

Test torpb,,~'~4l:ic acid 
formation with BBr 

Teat for hydroxamic acid 
formation with hydroxy­
lamin~,. 
Test With DB) reagent 

&oQI~ e£hoxlde test 

ji1ver perchlorate teat 

tluoride ion teat With 
sodium iodide in acetone 

Acidity or basir.i~ 
hydroirsii to aei c 
co=pounds" . 
1~1 test tor recucing 
agents 

SECRET 
SEC&lIITt ,.Foa*tl. 

,. ie· __ , nal"" .h,l.neli_ .1I.c"., u. .. " .. i 
.. , ••• of til.. ~hM ~n •• wilk'. tlle ....... ,I. \b 
... ~i •• ,. I .... ,td •• 11 U.S.C., ,., aM 'M_ I.'. 'ru.­
.i ... _ or \~. ,..,.lati. ~r h. _., .. , ..... , .....-
,.., u u ... u.wl~ pena Ie .,eII.l~-.4 ~ 1 ... 

. Positi •• ; 
yellow color 

Poaitiye: 
red-brovn . 
tiM1 colQr 
Kegatiye; DO 
precipitate 

Poaiti.,. 

Pas t b.; li.l'"' 
mediate prec!pi­
tate; no color 
-::~gatiye: no 
preciritate 0'1 
b~atinl . 
Positive; yel~­
color . 
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Agent 
Hll 

.r.. . 

lewisite ' 
. (l) , 

1 

..a­
s£CIn:···· 

.Cltt'" • __ .,. 
TABLE) '~Dttd) 

, . 
lO) .. 1051c1dit.y 'or ba4!eit.1 

4 IOl .. 1tE IJI tesE' tor reducin, "'-
agent, . 

\ ' 

:". 

; .... 

. Resulis 
Positivo' 
Imt ",uk 
Posit iyef 
strong final 
ed l.ni tial 
colors; pre-· 
c1pitllte and 
disappearance 
or color on . 
heat.ing 

.5trongly 
a~;dlc; im­
mediat.e deep 
red color 
PosIt1n; 
dark purple 
color 

.... 

5 lOS 'J..OQine tearlOF redWilll' '"r~"'l~y.~ti~u~E-
agent.. weak: l\&b~ , 

"I"II"_ ....... '"""'...".....-~:o:-~~~Y:'lt~~~ __ ...,;:'.~l9'W eO~9t. I) nS-In 'tost. vitA u0 Nagen'E'~ lmetU.at.e .pt-e-

"a. ",,-, e ...... ~f_t ... '''"lUt ~ ... , .... 
• t .... • , .. ~I"" St ....... ,,, ...... _-.... *' 
.. 'i .... 1 .... "d .. al 1:.s.c.. TIIJ .... 1'H. I ... ...... 
ei .. , ............ 1.' .... h. e __ .U , ...... __ 

.. til -u.bM ...... ,..w ...... ., a-. 

c1rtt.'At.~ .wM.eb 
increaeed at."'t.er, 
)0 aecenda; no _ 
change on he.tt1r~t 
Ugbt :red tolar 
on ad.dhl& b"11_ 
P"'.iti'lt; diba.it: 
ac1dfor.,.d,f 
Sr.l~ ~at1ng , 

frt ~r1 arsen, cal. 
rlrst.end point.. ' 

)7 la.llbda 1 ): HaOl.: 
total. 57 l.=bda 
1 ,.: ~a(l) 

• 
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tABLE 3 (Cont'4) 

~ .--... ., 

_ ..... 
.. :: .. 

·.·fJ ..•. 

" ... 
1AalJt.1cal Sch .. 
Test No. Pagea. 

1 10)-105 

2 lCS-iG6 

1) Ue-122 

1S 123-124 

2) 1)S-13~ 

25 Ijc .. l)9 

Hap;e or teR 

Acidity' or basi~itF 

HydrOlysis to.aeldIc 
compounds 

S11Yor perchlorate teat 

Sultoniu. aatt to~t1QD 
with m.thl~ iodide 
H) dl"OIyil s £0 all't1 
mercaptans or h1~~"D 
sulfid.. 

GWMr'III ..... ·t,....... ... F 

Result. 
Jreutral OIl stud-

~lt.i ~.J a£l'ODli, 
aclclic 1mIDe41atelT 
&114 more acidic 0IIl 
uilfi1nc 
Faint Yiolet lor 
OD )0 .ec~ ~a • 
• t.a~dlD&; .tart 
purple colOI' oa 
heat1q (darker 
than color suDd­
ard); ,yen dvkar 
OD adclinc base; 
DO precipitate at 
Iny ~1;o 

irat1ye:=;.IIow--­
;:0 or 

) 106-107 . Iodide t.st tor oxldl~lD& f.egathe; color-
_,eDt a less solutlO1l 

I; 1C ....... o I..! test . for reducIDI 
on heatiy 
Posit-be 

; .,» • aGents 
test Tor reduclDi SegaEive; dt"ep ~"': lodl". 

a,ents orange color 
more int.enae 
t.han color 

~r~on·aIoxIa. ~yolu~IOD' 
st.anMl"d . 4~ ••• PobU.i"e; VliU'i ...... u 
precipitate ill 
2-3 minute. 

SECRET 
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......... 1_. ull., 1I u.s.t.. 111 ... 'M. I ... ,.-
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Analyt1el1. ~ 
!t!i.1.2a. ;hps ::~ ::t t.at Results 

8 ·112-113 Eydrozazic acid toraatlo~ Xelat~y.: DO 

13 

1dJ;b. hyQocql·'" M r:haDp 1Jr 
color 

;!j ~ent 

Jhloroaur~: ac1d teat 

-. -

Ii£&tlye. DO 
color or pre­
cipitate 
~at!i! 01 • ill 
beLuD. t could 
Dot perrora 
te~ 
Sol. in 
vat.r; red ... brown 
J)Ndpltate; 
silYer oxide p". basic 
.olutioD to 
w1de-J"aDp 
ladicator 
(pH • 8). 
iudicat1q a 
quateruI'J 
Hl~.· 

.' . 

Jcllll of 'the :t"er...lts r.th tk J-A&tnt,%·.rc·,ttt ~1C1l1.1' 
intere·at. For exa::-: ••. GB '''". a- ~~ .. i:tl" ~ te.~·&Dd.-,;,A.. . 
ne!atlve tilt tor a~XTPho"ph1n • .s --r..th tbj Cl.cul:acetic: 
ac1d-hydro,en brot.!~. reagen. (~.r. So. lSi. Sot!! G.\ and 
OD contain an alkcX}" ~\.p At ta.(·: •• ~ tc> phoIJpboNI but.· dilt.r 
in the ether «roup, a~out, th. ; ho.f;torus NtQ:!I. . Soth .,.y. 
the coordinate eOTa:.:: pho'pho~-cxy,eD 11Dkag.· but ~ 
bas d1oeth11ao1no a~! 1."11:\(1 Il'OU;:" a.~d CS bas • "~byl·· 
gro\'P and ~ tluorina '&:0:: .tt,.ch.~ :0 phospho~s. :':Tidut.l, 
t.he ease vith vh!::. ~:i .xl croups a..~ 3pUt "r! tZ"Oz f.t::»~­
phorua diFend3 OD t~. :4~ur. ot c.:.- I.~ups att.c~~4 to 
the phos;:-hoMl6- ttO!!. en t,:.' othe:- ~::~t' Cl va. re.d1" ~.' 
!;pl1t. by b,ott:b'I ~~ 48,; ~9~oUS E:- to f.itt. p!tospboric 
acid (test };o.\l). -=..!le ":3 gave ~ .,egat .,. tf;l~. ':!1. 
negathe re-sult vit-b :.:: 15 not. S~:'!.S·-::r& •• s th.::.i.~!a1.l 

SteRn 
SlQtt'" t.~". 

~i. ~t (.t.iI~ t.f.,.~ .. _ .. fI .... b~ u. ... ,i_l .'.H d u.,< :au. $,j".. .,U~. eM _~.. ., .. 
.. ,.. .... 1_. ut!<l. 11·r.s.c ,.~,.H ~ , .. ____ .t.... ~ t_ ~:"i •• f n·t. ~.c. ........ __ 
I. _ ._~ ,.._ ••. ~ .... ., '- '. 
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group should 80t readill be .plit' ott t!'OID the phospho'" ~.: ato.. . . .. 

feR 10. "_ tar ~luori" lon f'ol'lll&tiem td1;lr·lOdiua 
hydroxide, is aisleading as written.' The addition ot t'­
alkaline reaction ~ur. ot OD and HaOK'solution to the 
t.horium-alliarin lake (see Analrt.ical Sche. pp. 145.0.6) 
gaye a ~ed color. -Thlslirgbt be interpreted as a nellti .. 
test, since .. tluoride i01\ should destroy the 1ak .. ad ai.,e 
a colorless or light yellow solution. The red color, hov­
eyer, is due t.o the amount ot sodium hydroxide int.roduced. 
which turned t.he ali,arin indicator red. Addition ot acid 
decolorlzed the solution and addition ot excess thoriua 
nitrate to the·acid solution rest.ored the red lake. 

The reaction or OD and 6 M sodium "ydrox1de lolutloa 
vas also can"bd out Oil a larger Icale, tdtb .. aavec! 
a!Dounts ot tile reactants and standardised alkali lolutloa. 
Atter react ina tor two minutes at lOO·C a. usual. the 
mixture vas ti\rated with standard acid solutioD. tb, 
resulta showed that two ~l.. ot sodium hydroxide ~acted 
per mole ot OB, indieatine the to~tlon ot • dibalic acid. 
This wo~ld nec,.sitate the .plitt.ina otf.or both the 
fluoride ato. &Dd tk. ilopropoxJ ,roup. 

SECRET 
.'CUltlY ttFtIICATIOi 
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II. REVISIOJ OF THIAlALItl:AL.SJa!ME 
.. 

1. -.rrectioaa aDd acld.1~l<ms _de 1~ bell_D~ ito. 1. 
~ Report 6112' .. SeptQ:;ber 2, 1951. . 

B. Further correctiolls and ada1tloaa. 

1. ReTisioD or 2. Physical p~pertles or toxic .centa, 
Analytical Sche.. pp. 1)-2). . 

This list 1s to be transre~ t~ the end or the rirst 
volume or the. Scheme alld will be 8Xp3aded to iDclude newer 
agents. Information on the newer ~nts haa beeD requested 
from the Army Chemical ~enter. 

2. ~lasl1rication or CV toxic agenta. 

In order to complete the Analrtical Scbe=e and :ake 
possible a systematic analysis o! tield sa:ple., we are 
preparing a summary,' which will :a~e possible lcleDt1tl~atloD 
or field samples with a ~1nimum of effort and t1=e. nlt 
system which we are using is'belttTed to be an improvement 
on the -Tabular Summaries· in FL~ 1-2-16 Seyi •• d, Jul, 1944. 
Our system tor tbe claasificatioD or toxic -fents. 18 .1ml1ar 
to that used by MUlliken and Huntress in the r work on the 
identification ot oreanie Co~poUD~S. Co~pounds are tirat 
clae&1fied according to ele~ntar.T eo~position. Cr.d.r .ach 
elass~r~ 11s~ed responses to the tun~tlonal croup test. 
in Par~ IV ot the Scheme tor vari~~' af!Dta aDd functional 
groups belon,lng to tbat class. ~e e .. e:entarr cO::pOsiUon 
of. field sa~ples would be det.rci~.d by carryinc out tbe 
proce4ures :in. Part III ot the Analrtical Scheme. Sacb napl. 
would then Of.! located in its proJl'ftr clau aceordin.: to our 
system. and iden~ltied by its res~nses to the tests. 

3. Quantitathe lnal,sia tor Addie _nd ea.1e t!~lIlent •• 
, . - \ 

'nl1e aubjf!ct· 1. to be covered in a s.:parate :r.&dual, 
sinee the quanUt;.at1Te procedures a.:-e to b .. pertorud in 
the Sase ~boratQ~1 and not 1n the ~~b11~ Laboratory. 
J. d~aft or. thia l~anual bas been p~~red. us1nc =-at.rial 
trom l-'LM 1';2~ fte.Yised. !ugust l~". . 
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4he final additions anel correctlcmtr to the·11a fit· 
materials and eq.uip::ent tor t~e )tobl1e l:aboratorr ~y. 
been cO:llpleted and sent to the ~heDllcal Corpl. Anitt: .. 
;hemical :enter" 1'.a1'1 laDCl. .' . . .. 

RespecttullySUhm1t\ed • 
•• 

. ~.~~,.~~ 

W. W. Walton 
Project Leader. 

" 
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