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I. Objects of the investi_ation

To exaunine the properties of diethylene glycol dinitrate, and to
develop a method for its manufacture fream diethylene glycol.

IL. Scope of the investigation

The requireuents of coummercial diethylene glycol for nitration tc the
dinitrate for Service use havc been investigatede The optinum conditions for
the nitration, and ibrtihamstabilisation\of.diethyieherglydblidini%raﬁbﬁ have
been determined by Xaberatory and seul-technical’ scale investigations,and
batehiand: continuous. pildt plants forihese: opekations have been developed,

The manufacture of D.Z.G.N. and rccovery of thc spent acid have been
established on thc scemi-manufacturing scale and quontitics of the product
supplied for cxperimentel propcllent menufacturc.

The cncmistry of D.3.G.IF., thc mechanism of its nitrotion and the
rcactions of the spent acid hoave becn given some fundooacntcl study.

" No difficulty has been met in obtoining D.Z.G.IT. of ceccepteble purity
and chcaical stability by these proccesscs,

The mcxinun overall monuficturing yiceld of D, 3,C.10. so fir obtiincd
is 90 per cent theory as cgeinst 94 per cunt for nitroglyccrince This is
o disadvantoge of D.E.G.N.

The spent ceid froa D,3.G. . nitrction retoins some D.3.M.17. in

solution tnd iunes off ot ordincry temperctures, after o '1lifce! depending

on thec composition of the ceid., 4An acid composition for continuous nitrotion
has bucn doviscd to give o spent ceid with o safe lifc cround 12 hours ot
20°Ce A proccdurc hos been developed in which the spent ceid from tho
continuous proccss is run dircctly down o dinitrotion tower in waich the
dissolved orgiaic metter is destroycde This involves the recovery of NOo

&8s o0 per ccnt nitric ccid ond some cdditional nitric cecid concentration,

The physicel, cheudecl, cxplosive cnd physiologictl propertics of
dicthylcne glycol dinitratc so obtoincd howve been doetorained.

Conclusions

l. D,E.G.N. con be safely monufocturcd in the same types of pleont, bdbotch
or continuous, as are uscd for nitroglyccrinc. The continuous process is
more sultable for operation with o continuous wastc acid denitration. In
both batch ond continuous nitroation the safety of D.E.G.N. cnables
simplificitions to be made. The yicld of D.E.G.N. is lcss and the
consumption of nitric acid is somcwhot higher thoen for nitroglyeccrinc.

R The spent cecid from D.E.G,N, nitrotion is unstoble ond nceds to be
dccomposcd dircetly and continuously. Denitration tower pricticc hos been
found suitcble for this purposc ond con be sofely linked up with continuous nitx
nitrction,

3. D.3.0.)0°, is supecrior to nitroglyccrine in safety in hondling,
e D.I1.CJ. cppecrs to hove no disadventogeous physiologicil offccts

during the short monufocturc to date; the long tern cifeet on heclth
of the woriicrs is yct to e acter.dnca,
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CONFIDENTIAL

Refererce: 2N.R.51 /3.

I. Introduction.

The reccvery cf spent acid in DEGKN manufacture is less
straight-forward than the recouvery of N.Z. waste acid, for
the following reasonsg :-

(1) Nitric acid has a nuch greater solubility in DIGN then
in N.G.,; owing to the ether link, and must te recovered from
the acic-ester, as well as from the waste -acid, if the process
is not to tecome uneconomic with respect to nitric scid con-
sumption.

(2) DLGN waste acids contain more dissolved ester than does
N.G. waste acid, and are imarkedly less stable. Spontaneous
decomposition of the DEGN, accompsnied by much heat evolution,
becowes rapid within a few hours. This makes it necessary
either to destroy the ester content under contrclled conditions
(as in a denitrstion column) before the spontaneous decomposition
cecurs, or to reduce the water content of the acid by foertifying
it with mecre strong scid, since this has the effect of prolong-
ing the 'life' of the acid, end permite longer storage.

(3) The waste acid contains insufficient nitric acid to
oxidise all the dissolved DEGN and more must be added to ensure
the complete elimination of crganic matter.

With regard tc (1), the bulk of the nitric acid in the DEGN
can be extrescted in the first water prewash. This yields a
gsolution of nitric acid which also contains some dissolved DEGN,
and is scmewhat unstsbtle; a spontaneous oxidation occurs on
storage. The 'safe' life, and the violence of the oxidation,
depend on the concentration of the solution, but the decomposgition
ig in any case much leses violent then the waste acid fume-off,
For example, a 54, nitric acid solution containing DEGN (but
probably not saturated with it) had a life in a Dcwar flask of
24-30 hours, after which it heated up to 60°C., whilc a 37,.
golution containing DJLGN had a 1lifc of 4C houre, snd rosc to 33°C.

Obviouely, frowm the point of view of recovery, the ain must
be to produce the maximum concentration of nitric acid from the
pre-washing; the practical limit ie governed, not so mmuch by the
rising inetability of the solutions, as by the increaging loss
of DLGK in the solution, with consequently lower yield of product,
and the incoulplete reuoval of ascid (partition of acid between
DLGN and water). The experimental work shows that 40-45,
nitric acid ies the maximun strength permissible, and this is
confirmed by German wanufacturing practisge. It is not practi-
cable to mix directly a prewash solution of this strength with
the waste acid for recovery, owing to the unsuitarility of such
a mixture for treatment in the usual types of denitration
equipinent available, and alego because of its instability.

In the recovery of DLGN spent acids at Krummel, a proportion
of the prewash liquor was blended with the waste acid for -
denitration, but only weak nitric acid was obtained from this
mixture, and from the remaining prewssh liquor, the principal
object being to destroy the DEGN under controlled conditions.
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Strong_nitric acid could then be recovered in a subsequent
operation.

We have taken the view that it is more desirevle to aim
at adjusting the couposition of the sgolutions before denitration
go that only one passage through the recovery plant is requirdd,
to recover strong nitric acid.

In the coursce of batch manufacture with the pilot plant
degeribed in Part III, soite cxperiiknts cn the dcnitration of
the spint acid produced, were nade.

Ag stated carlier, thies plant is lces suitatle for obtain-
ing prewash liquors of rccoverablc strcngth than the Schmid
continuous plant, «nd when the latter came into operation, thce
acid rccovery work with thce batch plant woas discontinucd.

In conjunction with thc Schmid procecss, plont has becen
ingtalled for thc continuous rccovery of both the spent acid
and the prewash liguor,

In the following scetions, the rcquirciients for the re-
covery of spent acid anéd of prewash liquors are first considercd
secparately, ond thc cxperimental work with the batch plant acid
ig rvported. Latcr, the mcthods adopted for the trcatment of
the spent acid and the prowngh liquor from the Schmid plant, orc
describced. These are applicable to batch manufacture but the
conditiong are, in this cage, lesg favorable.

II. Denitration of DLGN Waste Acid.

The composition of the waste acid is predetermined by the
proportion and composition of mixed acid used for nitration.
The waste acid aimed at is chosen to have a minimum solubility
for the ester, consistent with maximum yield of product. In
the cage of ULGN the choice is modified by thc nccesesity to
produce a waste aciu of adequate stability.

Frow thce point of view of recovery, the aim nust bc to
produce a waste acid from which the nitric acid ccn Tte mostl
conveniently recovered at wmaximum concentration.

Ger.an practise was to pass the waste acid firet through a &
dcetructor tower, to climinatc the organic matter, and rnder
the acid safc, and then to reconcentrnte the rceulting nitric
acid in » subscquent opcration. For batch opcrntion at Krummcl
2,90 ports mixed acid per port DEG nitrnted, cont. ining 65,. HNO3,
35 HoS04, wie uscd, which woe stoted to give 1,92 parts wastc
acid of composition 64-66,. Hgs04, 9 HNOz, 4-5, DEGN, 20-23 .

HgO, For continuous opcration, at Bomlitz, 3.18 ports mixcd
ncid, contaiming 62 HNO3z, 35, HpS04 ~nd g Ho0 wne used, nd
thie gove 1.78 poarte wnstc acid, composition 60.1 HoS804, 12.8.
HNO3z, 4.5  DEGN., 22.6 . Hg0.

Ag n rcsult of the investigntionnl work undcrtaken in this
aepartment the batch pilot plant was operated with an acid 4
ratio of 2.57 parts mixed acid, 72 HNOgz, 28 HpS04, which
yields 1.26 parts waste acid, 54.6. HgS04q, 13.5 , HNOz, 5.4
DEGN, 26.95,. Hg0. The same wagte acid is obtained ir less -

/anhydrous



anhydroue mixed acid ie available, by increasing the

quantity of mixed acid and slightly modifying the proportions;
for instance, 2.61 parts mixed acid, 71.0;. HNOgz, 28,5 . HgS804,
C.5. HgO, produce the same waste acid, in slightly greater
amount.

All of the nitration acids mentioned have been used for
comparative nitrations on the 20 1lb. scale, and ag far as i
yicld wae concerned, the Woolwich process was slightly superior,
It is seen to be much superior, however, in respect of aecid ,
usage. Agninst this, thce waste acia waes less statle than the
German woste acids, because of its higher water content, com-
parativce figures obtuincd frou the same serics of experinents
being :-

Lifc of Wagte Acid bcfore
spontoncous fume-off.,

YWoolwich Procegs Acid 4 - 6 hours.
Bomlitz = " 5 ~18 M
Krum icl i w : 12 - 18 ¥

~

However, at soiie stage tefore destructive digtillation,
additional nitric acid iwust te added and it was at first found
convenient to add this in the form of mixed acid immedistely
after separation. This not only provides the additional oxi-
dising acid required, but reduces the water content considerably
and permite a period of storage of up to 24 hours if this should
be necessary; it also e€liminates any poseibility of after-
gseparation.

According to the combustion equation,
DEGN + 18 HNOz —> 4C0g + 13Hg0 + 20N0g
196 1133

1 part DEGN requires 5.3 parte HNOz, eo that 0.755 parts waste
acid (basis 1 part DEGN produced, Part III, Table 5(b)), contcin-:
ing 0,041 parte DEGN and 0.1C2 parts HNOgz, requires an extir: 0.136
parts HNOz, or 0,18% parts 72/28 mixed acid.

Varying additions of wmixed ncia and nlso of 96,. sulphuric
neid were made to the waete ocid seprrnted from the 125 1b.
boateh nitrotor in order to deteraine the minimun ~dditions
necegsary in practise*to

(1) guorintec couwpliete eliminrtion of DEGN
(2) give complcte denitration of the sulphuric acid

(3) produce nitric acid ot as high a conccntration
ug poeeible.

Thege cxperimentnl denitrotions werc wmadc with o quartz-
packed silicoa tower, of 2 typC previously used ot Wolthom for
the denitration of: N.G. waste acidy, from which it prcduced 65%
HoSCy . freet of nitric stid,- and 60y, mitric dsoid, -this béing later
reconcentrated by distillation in a Pauling tower. It wes
' /found
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found that 2 miniwum HNO3/ULGN ratio of about 5.0/1 was re-
quired, to eliminate the organic matter frow the acid; the
effect of the H9S504/Hg0 ratio on the strength of the wesk
sulphuric acid produced was also apparent. The regults
obtained are given in Table 1,

This obgolete type of tower was later abandoned and a
new gilicon-iron tower was built, with the object of producing
concentrated nitric acid in one operation, from a sguitable waste
acid feed. Thie is in essential featurecs a replica of 8 Psuling
Tower, to a scale of about 1/8th full eize, having a throughput
rate of asbout 10C 1lb/hr. feed acid,

This will satisfactorily denitratc DLGN waste acid, pro-
viding thc HNO3/DLLGN ratio is not lese than about 6.0/1 and the
HoS04/H20 ratio not less than about 2..5/1, the products being
G5, Hg504, frece from HNOZ and organic uatter, and S0-95 HIO03,
which however is liable to contain up to 1-2 INOg.

Frou the foregoing wori it waeg concluded that the wminimwa
additiong that muet bu wade to 0.755 purte separatcd wastce acid
(basis, 1 part DLGN produced, Part III, Table 5(b)), arc

(1) Addition of 0.20 porte nixed ocid immcdietely sfter ¢
scpuration, This will stetilisc the waste aecid
gsufficiently for 18-24 houre storuge, und provide
the additional nitric wecid needed. )
(2) Addition of & further 0,375 parts 96/ sulphuric acid,

prior te, or ot the time of, denitrotion.

The heat cvolution frowm the mixed scid addition is relot-
ively small nd cen bu casily eontrolled with cooling in the
spent acid tenk at the nitrating house, whereag the hcat cvolved
on adding thc 96, HgS04 is much greoter nnd could be profitably

: used in the denitrotion proccss. The chnges in composition of
f the cacid arc ds shown .-

Waste Acid  Mixed Acid  Fortified Vaste 96, HpSO,  Denmitration

| " oid - N Aoid
, 5 pta. 7 pta. 7 ptse /> ptse /o Ptse
'H@SOL Bheo L4l.2 28 5.6 49.0 46,8 96 36 62.25 82,8 s
HNO; 13.5 10.2 72 lhk 25,75 246 - = 18,5 2. :
LEGN Lo T 50 § - - he3 Lol - - el Lol
320 26.5 2000 ol b d 200 95 20.0 "-I' 105 16-15 2:]-05
' D755 & 00 = 0,955 & 0.37h = 1.}2-
|
| /f-v-' '-:1:. 3
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TABHLE 1

DENITRATION OF DE

i Dxpt, Origin o3 | HaSQuf
e e et oeeoenf 1250, | HNOz | DOGN | Hp0 | DIGIN { HpO § /> HpSO) | ,2 HNC3 |
1} Wewe o755 pts. \ _
‘ liiae o245 pts, 48,1 | 27.8 | 4l 20,0 | 6.8 | 2.4 5645 Nil
‘E.h-ﬂ_ 5 a5 ety FERREEE S 5 o | NN
2 Weire o755 pta,. .
COV. 419 pts. 54.6 13.5 Selk 26.5 2.5 375 70,0 Nil
i L
3 Weire o755 Dta.
COV. 419 pts. 69-5 807 ZsH 18,5 2.5 375 6605 Nil
ll' .‘;Il*. 0755 Ptﬂ. 52'}.6 1308 5.“- 26.5 2'5 2'05 58 Nil
5 Synthetio 61,5 | 11.0 | k45 23,0 | 2.45{ 2.7 62,5 Nil
6 Synthetic 65.5 | 12.05| 3.6 18,8 | 3.35 | 3.5 65.5 Nil
7 Synthetic 62,9 | 15,0 | 3.35| 18.55] 4e25 | 3.4 [ 65.0 Mil
E 8 Synthetic i 62,0 18,5 3.l 16,4 6.0 3.8 6644 Nil
L | i B [
- 5 -
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TIRATION OF DEGN WSTE ACIDS

SAEARA

IENITRATZD HpS0, PRODUCED

Fe st i g o i .
. Organic matter
O f #HNCs {  Total | KinO, .. ... Bffcct of Furthor Heating
Nil Traces present Traccs present -
) Blnckuning and formaldchyde evolved at
Nil 1.75~ L3/ 200 = 210 C.
) ) Blackening, COp & HCHO at 185 = 200°C.
Nﬂ 106 r el _l_ 102/-’
; T o — B T
Nil 2,3/ 1.6, Blackening with HCHO at 210 - 220°C.
Nil 3.0/ 2,0, Blackening, 00p, etc. at 175 - 180°C.
Nil 2,00 145/ Blackening
= s : :
il 2,15 4 1,95/ Blackening _]i
! |
s ; !
Nil 1,757 1.6/ | 1H1d oharring at 230°C. with COp and HGHO |
l 1]
% U [ —— J




The total guentity ef denitration acid is 1.33 parts
per part DEGN produced, coupared with 1.71 parts IY.G. waste
acid; the Bomlitz procesgs for DLGN produced 1.05 parts
separated waste acid which wes processed twice to recover
concentrated acid. The present waste acid scheine, outlined
above, is preferred because of the lower ratio of mixed acid
used for nitrstion, resulting in a larger output of DLEGN from
nitrators of a given size, and because the waste acid separated
ig cloger in compogition to that having the minimum solubility
for DEGN, so that the losses from this cause arc less, Marther-
more, strong nitric acid can be obteined in onc¢ denitration,
after adding strong acida Js indicated.

III. Recovery of Prcwash Liguors.

4

l.4, HpS04. In parts pcr part of DIEGN produccd, this oiiounte
to 0.274 parts HNOz, i.c. wmuch morc than in thce wecetc acid
(0.102 parts HNO3z). ‘Then meid DEGN ie shakuen or agitotcd with
water, the bulk of the acid is rapidly troneferrcd to the
aqueoug laycer, cslthough couplete equilibriuid is not rcachcd for
gome tiile. The composition of the two phoscs ot tquilibrium
depends principolly on () the partition of HNOz butween water
ond DEGN nnd (b) the solubility of DEGN in the nitric acid
golution, thc smnll awount of HeSO04 prescnt b.ing olimost com-
pletely treneferrce to the aqueous phrse,

The acid ceter after scparetion, containg 21.2 HNOgz and

The partition of HNOz bitween DLGN cand water, nt 25°C., is as
shown:-

¢. HNOz in aqueous phase,

HNOz in DEGN.

i

0.2 0.0008
Co7 0.0011
l.4 0.0015
d.1 0.01
10.4 0.05
19.7 C.25
29.0 1.0
7.0 2.9
37.75 348
42.5 . 10.0 ’
45.0 13.5

The _solubility of DLGN in nitric acid _solutions, is ng follows:-

v Nitric Acid.® __DEGN . *
0 0.4
SO O, €

10.0 (695
151 1.06
20 LB
25 208
30 2.9
25 e 30
40 5.0
45 ST
1510)] g.0

¥ The figures quoted, in the range 20-50, HNOz, neglect the
hydrolysis effect which sets up an equilibrium between
DEGN, DEG mononitrate and HNOz, in the solution.

/The
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The followingz are the finsel e¢uilibriuwu concentrations
resulting froa the extraction of 133.3 parte acid uLGN, as
separatec (see Flow Sheet Part III, Table 5(b)), with

quantities of water calculated to produce 30, , 35 , 40 and
45 . HNOz solutions respectively :-
(1) 3G HNOz solution produced :-
Acid Layer, DEGIT Layer.
parts, M parte.
HoS04 2.0 1.8 - -
HNOg 30.0 213,38 Lad 1.1
DEGN 3.0 2.8 938.9 103.8
HgO 65,0 6l.4 - -
94,4
(2) 35, HNOz solution produced :-
Acid Layer. DEGN La¥er.
¢ parts. ) parte.
HoS0y4 2.4 1.9 - -
HNOz 35.0 27.3 2.1 2.1
DEGN 58 5.0 9'7.9 103.6
Hg0 58,7 45,8 - =
78.0
(3) 40 HNOz solution produced :-
‘ Acid Layer. DEGN Layer.
‘ parts. parte.
HoS0,4 2.8 1.6 0.3 0«3
HNOgz 40 .0 22.5 6.3 6.9
DEGN 5.0 2.8 93.4 103.8
Hg0 58,2 29.4 - -
56.3
/(4)
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(4) 45 . HNOz solution produced -
3

Acid Layer. DEGN Layer.
i partes. ; parts.
HgS0y4 3.0 0.9 0.3 1.0
HNOz 45.0 13.5 13.5 15,9
DEGN 6.7 2.0 85.7 104.6
Hg0 45.3 13.6 " -
30.0

These figures show that batch washing is not very suitable
for obtaining prewash liquors of recoverable strength, because
although the equilibrium state ie approached, if not actually
attained, with a reasonable tiime of washing, the remaining
DEGN still retains an appreciable proporticn of the original
acid, owing to the rapid deterioration in the partition co-
efficient in this region.

On the other hand, a continuous counter-current washing
syetem, equivalent to a nuuber of equilibrium stages, pernmits
virtually complete removal of acidity at one end, and an
agqueoug e€xtract of maximum strength, at the other end. The
number of 'thcoretical stages' requircd for thesc desirable
end conditiongs can be calculated, anu is found to be quite small.
Agsuming acid free DEGN and 45,. prewasgh solution to bc thce ond
products from such o washing systcm, then the gquantity of pre-
wash solution produced would be approximately 0.65 parts per
part DEGN produced :-

£ parte.
HoS04 5.0 1.9
HNOg 45.0  29.4
DEGN 6.7 4.4
Hg0 45.3 29,7 it
65.4

The final strength in this coge is limited by the loges of
DEGN in the acid solution and by its rising instnbility, but
not by the amount of acid retained by the DLEGN.

For these reasons, the strongest prewash solution that san
be tolerated from batch washing is between 35-4(.. HNOz, while
with continuous counter-current washing, 45. is quite permiss-
ible. At this strength the small difference in density between
acid (1.33) and ester (1.39) becomes an added source of incon-
venience.

/The




The stobilitice of nitric acid solutions, saturotcd
with JLGN, of conccntrations ronging from 87 to 52 HNOgm,
have bewn investighted by following the temperiture risc of
gouplee stored in glaes ond stainleces stecl benkers. They all '
had a 'lifc' of from 6 to 18 hours and the maximum temperature
reached with the 520 solution was 40°C, Greenish solutions
vere left after fuming off, duc to dissolved NOg; this could
be removed by acration when the solutions roegainca the appear-
ance of normal weak nitric acid. After geveral daye the sgol-
utiongs still contnined somc orgonic mntter, showing thut oxi-
dation undcr thesc conaitions was incomplcte. Little dcnger
is, however, to bc expceted from the spontancous fuming off of
the¢ prewasgh solutions, nnd it is not considered cssentinl to
take the precnutionnry measure of passing the solution through
a denitrntion column, ag whe the German practisc.

The prewash liguor can be reworked by mixing it with 96
gulphuric acid, and denitrating in o Z2nuling type tower. The
totnl nitriec acid content, including recoverable INO3 preeent,
initially aes DEGN, is apyroximately 850, , o that mixing 0.G65
ports with approxiuately 1.00 parts 96, sulphuric neia will
procuce bout 1.65 pirts of o feed ncid contining 6C, 1.9504,
20 HNOz néd 20,. Hg0, plues residunl oreginic m~ttcr which will
be oxidised awny 1in the finel denitration.

The bateh pl-nt described in Part I1II is uneuitable for
proaucing rccover~ble prevceh liquors for another Pcogon.
This is, th't skimmer scporotion is not suitnble for ecp rating )
off the first priwaeh liquor; an alternntive nrrongement to
enoble o ghaorp scpirotion to be made ie roquirdd,

With the schemcs outlinced nbove it ie secen that the totul
acid to bc recovired amounte to 1.33 parte from the origin-l
wastce acid, and 1.65 pirte from the prewish solution. To kcep
the totnl ~uount of acid to be reworked in this w.y below 3,0
parte per part of JUIEGN produccd, with a nitration aecid uenge of
1.54 parte, is probably thc best that con be nehieved., Thc
corrcesponding figurce for N.G. monufrcture (Walthom) arc (a)
waste ncid produced, 1l.71 parte, (h) mixed ncid usoge, 2.485
parte pcr part N.G. produced.

The flow sghcet for batch manufocture (Toble 2) showe the
rccovery of a 35. prewansh golution with bateh wiehing; in thie
cns€” the ncid reworked ies approximntely 3.7 parts/port.

IV. Acid Rccovery g n Continuous Procegge.

The waegte ncide, etc., from 2 continuous nitration plant
may themeclveeg bc morc convenicntly stebiliecd nnd reworked on
a continuous bnegisg, with 2 quite emoll time intcrval bectwecn
the operntions, when the instability riske diminish accordingly.

Given the appropriate layout of plant, it could be
arranged to fuue off (a) separated waste acid (with added
nitric acid), and (b) prewash liguors, as produced¢ from a con-
tinuous plant, in destructor towers located fairly near to the
nitrating house, .

The resulting weak acide could then be storeé and subge-
quently rcconcentrated in the usgusl way. i

/However,
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However, if the prewash liquor is fortified with GOV
and the resulting acid co.bined with the waste acid, 8
blend is obtaeined whose couposition meets the requireilents
for denitration fairly gatiefactorily. In the floweheets,
Tebles 3, 4, & and Gy. the waste acius and prewash liquors
from the four nitration procecures previously mentioned,
are combined in this way, the amount of COV uged being calcu-
leted to produce a denitration acid containing 20/ wster.
It ie @ssumed that the prewash liquor ies obtained by counter-
current washing and contains 43 HNOgz.

It ie seen that with the 72/28 mixed acid, the quantity
cf denitration scid produced is.only 2.382 parts, per psrt of
DLGN produced, and somewhat more with the other mixed acids,
"The HNO3/DEGN ratio lies between 4.5 and 5.0, which is
gufficient to oxidise the DEGN at least to the oxalic scid
stage (4.5).

Thie scheme has been adopted in conncction with the chmid
pilot plant and acid handling equipuicnt for this purpose hae
been instelled.

The waste acid frow the Schiuiid plsnt is traneferred froia
the Nitrating idouse, by sir 1lift, direct to o feed tank akove
the minicture Pouling denitration towcer.

The prewosh liguor is clso withurawn from the Nitrating
Housc by «ir 1lift on. scnt to the Egg Housc, where it is run
into COV in a 100 gallon mixing vcescl, providceé with o stirrcre
ond watcer cooling, fro. therc it con bBe ¢levated to o second
Peed tonk vt the denitrotion gite.

The denitration of the wauste acid ie thus coantinuous; the
denitration of the prcwagh liquor ie sgemi-continuous sincc this
ie aatcd to the COV until < 100 gallon mix has bcen produccd,
which ie then sent for denitrotion ®nd the mizxing vesscl re-
chargcd with COV,

At prescnt the tovicr is being fud with waste acid, bud no
rcsulte with the dunl food are ovailoble.

/T ab ll:___a_o_
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TABLE 2

FLO7 SHEET FOR THE MaNUFSCTURE OF DEGN BY

1 ' ] Acid lst Ester
DEG Used | Meas Used Weisa Ester i Prewash after
! ' Produced Produced Liquors 1st
/ R _ ! Produced | Prewa
! i ! '
. 59, 9ptss | 153.9 pts. 75,5 ptse 138,3 pts. | 780 pts. |105.7
! e i Ve Ptso i /! pts. Ve ptso 3] ptﬂ-" /P
' Recovered as DIGN 90,2 1 HpS0, 28 43.1) HpSO, 5he6 hle2| L& 1.9 | 2.4 19|~
: |
: Lost in Wadre 3.7 i HN03 72 110.8 }INOJ’ 1305 10.2 2102 29.4 35.0 2?.3 2.1 2
! Lost in Provash i
i liquor 2.7 : DEGN 5S¢k hel| 77,0106.6! 3.9 3.0 P7.9 K
| Lost in later wa hos 2.1 | HpO 26,5 20.0| 0.3 Ouh | 58,7 45.8 |~
j : |
| Mechanical otc.losscs 1.3 Wash water
H ! used
100. 5.4 pts.
add
156‘ ptﬂn
96 / HzS0),
133 pts. 238 pts. .
denitration denitration
acid acid |
' L e Rt il
E 3.71 pts. /pt.DECN
!
!
|
{ i




g; .

URE OF DEGN BY THE Ba

\TCH PROCESS (DDGN B.SIS)

3t Ester 2nd Ester [
rewash | after Prewash aftor i Wash waters DEGN Produccd
lquors |1st Liquors '
roduced | Prewash | Produced | Prcm'ash
! )
3.0 pts, | 105. Tptsy 107.1 pts. | 103,2 pts. | L18.4 pts. 100 pts.
o pts. /» pts. | pta. 71 Ftas pts.
e L9|= = - - : Soda wash 10446 | From Prewashing
, Soda/sulphite
{0 273 ] 2,221 § 200 2. DEGN 103.2'  wash 104.6 | Losses in final
washing
. Soft water 104.6
] . Soft water 10k.6
9 3.0 P7.9 1036 Ol Ok | Transport losses
7 L45.81{= - 197.6 104.6 Soda ash 8e.4 | Mechanical and
volatility lcsses
Sodium sulphite 2.1 Net yiecld
h water Wash watcr i
id 1 used f =
4 pts. 104.6 pts. i
‘,pta.
" Hz80), i
pts.
itration
g |
| ; i
N } :
! |
| E
| i
; 1
I ’ l
i
| |
]

pts.
103.2
1.7

0.2

1.3
100 pts.
90,27
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