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Thoobject.of our iznvextion isto-obtein sub-
ntnm witrstion of diphenyl, as
4- lnd 2 mtr benyls A further object is

20 Gar wse o adtrating acids, in & manner
Y it s pumhb to obtain substantindly

aitration of the -diphenyl vlthout

2he formation of an cbjectiamnble quantity of
ﬂmhndlyheny

&3 revious efforts at making nitrodi-

:nyg, socording to sich referemoes as are

be found in the litersture, efforts were di-

ll;y toward produciag dinitro-

o was poaedhaseutnc
mw !cmxp\u;x:;e. dn carrying out

prooess, the rate of nitration was
do‘;, and moreover presented mons E:E.’

aloopro;e:d wdpjnlbediphe? dimd.l
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re- acid and water and them adding & mixture of
concentrated nitric and sulfuric acids. The
size of the diphenyl particles is not of special
importance, though we prefer that the di-
phenyl pass 5 $0-mesh ecreen. The concen- 44
dration of this acid mixture ehould be such
that the diphenyl may remain im contect for

8 fong period without appreciable nitration
taking place. Spent or wesk acid is suit-
able for use in suspending the dipbenyl. By 4
spent or weak acids, we mean acids whic]
bave been drwined from the previeus mitra-
tions, or acids made up of proportions here-
inafter stated.

We have found that while nitrstion may ¢
be carried out through » Tange of tempera-
tures, in our preferred method we wainkain
the umpentum of the nitreting mixture at
fro,x:tgl?" to 45)" C. &g:‘;lnifwhlc time mixed
2t acid is & ‘tempera-
tares nrg maintained, it is adhvl?:)-:le to alter “
the concentration of the mixed acids used.
The formation of dinitrodiphenyls seems to
merease at higher temperatares of the witrat-

mixture ; and since the separation of di- ¢
.nlmdxphunyls from monenitrodiphenyls is
very difficult, it is important to prevent the
formation of the dinitrodiphenyls. Cooting
eoils or tlmr qmnlem are neceseary to

o m&;ﬁhny}sm& dumrodprenyk &

m«n zgmmblo qnnt;b:: ol:dnutn-

L] very

)actmnhle because of the di
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xmmcm-ho’l;he mast satisfactory mdbd

rod,mﬁumdcnlmtnlﬁm

aTTie b w

ve discoverod a method of cMrying

tral the temp of the nitrating mix- y¢

ture.

The reaction proceeds very smoothi md
qmd.lynsthe mixed acid is added to
trator. By nitrating in the manner desmbed
with mixed acids, we find the reaction is not g9
aearly so bensitive as whem othec methods
are employed, for when
fs in concen nitric acid, amd
sulfuric acid sub y added theret
Mnmowr, byonr mﬂmﬂ t.hm is Jess dum.ro -

uﬁm fednre of et‘»'mlnlnrmﬂ‘ unpmtm
xdut byourpmessmmtbleto use o~
‘for the construction
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4 Oontrol of the reaction in our
process is by varistion in the rate of addition
dlﬂulnndmd and by varying the flow of
m water i the hitrator cooling ooils.
Hastral uof&ebmpomomo!m mls

of diphenyl is suspend-
ortdﬁme&pnnng .
r"r’ h._‘,*‘ Bt -
Sulhh'évnd -‘( 3 ! %
LNitrio acid ‘ e 0A

<_u V‘S’u&.&hﬂy  sitration oéotrs while the”
‘ dxphcnylnmﬂmwukwdlmxtnn “This
fnixture serves &8s & suspénsion medium and
e pmvxduluﬁuont volume to even teln-
control when nitration hfm' Ni-
2

-y mhon is ‘brought about by the addition of

.

nitrati md tbe 'mhnner about to be
ducn% ekill

" {#'The iunpenmon -oonshn gtdod and
Jee) mtutempentunofh-oms to 40° C

§5 and the nitrat Ac}dmcddedtoﬂxesuspen
" aion. The mixed nitrating acid used per 100
gnm of dxphenvl compnses E R

éulfun wid“° Bé.--....--'
» Nitric ucld 149 sp. g

o “e rate of addition is mguhfbd according
the heat generated and the ability of the
eoolmg ooils to remove the heat. itation

a5 is continued for a short time after all of the
mixed acid is added. When nitration is car-
xied out bx this method, the resultant product

is Approdm m&"‘!% monomtxodprmyls, .

snd 8%

.0 Aﬁerthehltntmg acid lmxtnmhtll‘dd-
«d and the. mixture is agitated themﬂzr
antil the reaction is substantially

aretion ms s{Z also be sccomplished by frac-

tional crystallization. - :
As an slternstive method of carrying out

onr process, we may suspend 100 of

zlfphenylm.mmuneohgruodo Wee 1

water and 41 c. ¢. of nitric acid at 142 sp.
ubetantially no nitration of the dxphe—
oyl oecnm m this suspension, due to the

. ‘ence of w0 large a groporhon of water

in. .We then sdd 118-c. e. of sulphuric acid
in a manver already described for the mixed
nitrating scids, meanwhile thoroughly agi-
dating the suspenmon and maintain the tom
rature of the mixture from between 70° to
® C..When the sulphuricseid is added, it
‘gerves to combine with the water #h the mix-
ture and nitration of the diphenyl proceeds.
“The process.of separation and washing is the
~same as that g:evmusly deseribed.
Whilo we have described our invention i
bat two forms, it will be obvious to -those
ed in the art that if is not so limited but
is susceptible of various chanfes and modifi-
, cations, without departing from the spirit
thereof, and we desire, therefore, that only
such limitations shall be placed thereupon as
~are 1mposed by the prior art or as are specifi-
set forth in the appended olsims. B
&btt we claim is: . LI
L The rocess of produmng monomtradx :
which oonsists in providing s suspen
mon of dxphenyl in an scid solution contam-
fng nitric acid and of 8 below that
at which substantial nitration of the diphenyl
occurs, and adding to the suspension concen- -
trated sulphuric acid to bring dbout s reac-
tlon between the m;nc acid and the diphen 1
[ itr
pbenyls WBCB comuts in provxdmg s suspen
sion of diphenyl in an acid solution oontain- -308
ing nitric acid and of a strength below that

and substantially no dxphe.nyl nm.nns ‘in the

mixture, the acid-is drained off and

“ uptnhd from-the mononitrodiphenyls, fol-

- owing #hick: ﬂuy ue washed with wa

3: svhieh is then irained off. Water which con-
llhh -then

at which substantial nitration of the diphenyl
occurs, sddmﬁ to the luspensmn conoentrated
‘sulphuric aci bout & reaction be-
$ween the’ nitric acid md the diphenyl, ard -

water, maintaining the tempeutum durmg nitra-

Tion bedow T5° € - ST

.:;8. The g:oeeu Eml memnitmal e
Mﬂ' &mﬁm.cm in- -m‘

 sfon of diphenyl in an
jng nitric acid and of s 'strength

at which substantial nitration of the dlphenyl
oocnn, tg the suspension dongen

’ddl"gﬁﬁbﬂngibo & resction be f
th,é"‘twg-': tbonltnc acid and dxphenyl mai. a0 -

termparatare nitration be-
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tial nitration of the dishenyl occurs, agitat-
. ing the mixture, and ad ingthem: mixture
ying out of concentrated nitric and sulpburic scids,
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uiqinghn temperature of approximately 40°
C,, in the during nitration, draining
oifdapent ucidsjfollkowing nitration, washing
o Strodip L

yls with water contain-

snd masintaining the p
gg . 5 35° and 40° C, during nitration. -

‘and sulpburic acids of s strength approxi-
o' tusting that of spent acid from a previous
nitration and below that at which substan-
tial nitration of the diphenyl occurs,agitating
the mixture, adding thereto a nitrating ntix-
ture of concentrated nitric and sulphuric
13 acids, and maintaining the temperaturs dur-
ing nitration below that at which substantial
quantities of dinitrodiphenyl is formed. .
6. The process of producing mononitrodi-
phenyl which consists in providing a suspen-

3 sion of diphenyl in a solution of nitric and
sulphuric acids comprising spproximately
45% to sulphuric acid, 24% nitric acid and
80% water, agitating the mixture, addin,
thereto s mixture of concentrated nitric an

<5 sulphuric acids, maintaining the temperature
during nitration below 40° C., and separating
the mononitrodiphenyls from the mixture.

7. The process of producing mononitrodi-
phenyls which consists in forming s sus-

30 pension of diphenyl in a solution of nitric
and sulphuric acids of a concentration pro-
ducing substantially no nitration, and add-
in%lhereto & mixture of concentrated nitric
and sulphuric acids.

35 8. The process of producing mononitrodi-
phenyls which consists in forming & suspen-
sion of diphenyl in & solution of nitric and
sulphuric acids of & concentration producing
substantially no nitration, adding thereto s

43 mixture of concentrated nitric and sulphuric
acids, and controlling the temperature dur-
ing nitration so that 1t does not exoeed 40° C.

T'he herein described process of making
mononitrodiphenyls substantially free from

45 dinitrodiphenyl, which consists in suspend-
ing ﬂhwyl in s spent solution of nitric
and sulphuric acids, sadding & mixed concen-
trated nitrating acid thereto, agitating said

” maure gounng “tid odtl!liﬁ:g;g cooling said
mixture revent overheating, separating

, spent acid ):ﬂlowing nitration, washing ni.

trated usroduct to remove acid, and drying

nitrated product to remove water therefrom.

v 10. Tha herein deecribed process of making

%, % mononitrodiphenyls substantially free from

RO .dm‘trod:myl,fwhich'wnm in suspend-

3. . . ing pow diphen:

" acids to Jofm mononitro
. phenyl srhile sxhgustir
* pro; th

5. The of producing mononitrodi- i
. - phenyl w_&ch consists in m:gdmg a suspen-
sion of dipheny] in s solution of mixed mitric *

1in a mixture of nitric

ing a small quantity of an alkali, then wash-
ing said Alkzli fron{ the mononitrodiphenyls
and heating said mononitrodiphenyls to re-
move any water adhering thereto.

11, The ﬁocess of producing mononitro-
diphenyl which consists in suspending pow-
dered dipheny! in a weak solution of bitric
acid in water, and adding concentrated sul-
phuric acid to the solution.

12. The process of producing mononitro-
diphenyl which consists in suspending pow-
-dered diphenyl in a weak eolution of nitric
acid in water, adding concentrated sulphuric
acid 4o the solution, agitating the solution

while adding the sulphuric acid, and main-

taining the temperature below 75° C.
In witness whereof we affix our signatures.
RNEST H. HUNTRESS.
CAMPBELI R. McCULLOUGH.
CHARLES F. BOOTH.
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