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TA/84/1

NEW DEVELOPMENTS IN THE DUAL PIPE ‘REACTOR PRGCESS

by P. CHINAL & Y. COTONEA, CAdF Chimie AZF3;- France

Thiszs communication continues the presentation of the ZESA
DUAL PIPE REACTCR process, given at Kalithea in 1982,

$ince that time, numerous pipe reactors have been
started up both in ocur factories and elsewhere in the
world.

Qur present purpose is to take into account the experi-
ernce of DAP obtained with this process and to present
the extension of this process with co=neutralisation of

phaosphori¢ and nitric acids.

Since December 1983, when ths GESA and APC companies
merged within the CdF Chimie group, the GESA process
has been marketed under the name of the new CdF Chimia
company "Azote et Fertilisants" {Mitrogen and Fertili-

zers ), namely "AZF Dyal pipe reactor process”.

The result of this merger has Bbeen to combine the assats
af the two companias GESA and APL, .both of Long standing

in the fertilisar world.

At the present time, the resulting group incorporates

15 factories, including 18 NP and NPX plants and 22

pipe reagtors cperating within the group. On a worldwide
scale, 40 AZF pipe reactors are at present operating

ar being installed.



during the &0's, TVA's efforts have contributed to thae
developmant of the tubular reactor concept, But the tech=
nical problens: = pumps, instrumentation, control = have

Limited the trials to pilat scace.

puring the 70's, while TVA continued its work and
axtolliad 2he merits o¢f the "pips reactor”™, the messags
was ¢learly received in Europe, and several European com-
panies fitted pive reactors for the oroduction of NPK.

Two of our plants (35 %/h) started up in 1973 and 1977,
fittad with pipe reactors without a preneutralisation

tank. . The American industry remained reticent.

Finally, since 1980, the majority of the preneutralisers
in ZEuropa have been consigned to museums and tocday nmo

sperator woyld wish te return tg the agitated tank eopoch.

In the USA and, as a result, in the countrias

which produce DAP, the doubt remainad,

There Wids no doubt about the success so far a3 the NPK
ware congerned, but the sxperisnce with DAP remained in=-
adequata - problem of scaling and acid gquality.

o Wi
A recenti international demonstration in our “L'Cseraie”
tactaory has helped to dispel the doubt and to demonstrate
all tha merits of the GESA=AZF process for the manufae-
ture of 13.446.0.

DESCRIPTION OF THE PROCEZS

Table 1 racalls the main characteristics of the AZF pro=
cBS%.

= 1 reacter in the granulator,

= 1 reacgtar in the drier gtube

preducing moncammenium phosphste which asrystallizes in
thne dryirng afir stream.



This MAP passes throygh the screening fines or through
the discharge of the drier ajr ¢irzuit cyclones before

being regycled to the granulator for more ammoniation.

Tabbie 2 shows the various melar ratios measured at dif-
farant points im the teop in the case of a DAP manufac-—

tUP:-

MANUFACTURE OF DAP USING 2 AZF P.R. AT L'OSERAILE

The 1'Qseralie plant was started up in 1977 for tha many-
facture af NPX type fartilisars 3 x 17 at 33 t/h,

It was originally fitted with a Dpipe reactor in the
granulator and in 1379 4the installation aof a secand ra-
actor in the driar tube has mada it poasible to attain
50 t/h. |

In 1984, the required modifications have been carried
out to make it possible ta produces DAP at 30 */h,

2«1 = EQUIPMENT - Sa2 Table NG, 3 =

(14)  Pipe reactors : AZF design .
( 3) Granulator: 2 3 m Length: 6 m (P 9°10" T 19'8")

{ 4) orier: @ 4 m Length 32 m (@ 13'1" 1 108")
{ 3 Etavators 200 t/h

{ 8)

{ 4) Screens 2 lines arsa 21 m2 (226 3q. Ft)

1 tinishing sc¢reen 5.1 m2 (55 Sq. Ftj

¢ 73 Grinders 2 lines

(14) Cooler Aresa Area = 18 m2 (194 Sq. Ft)
{13} Gas scrubbing ‘ Granulator 40,000 m3/h (23.500 ALZFM)
brier 100,000 =3/n (53.360 ACFM}
plant swestsning 50,000 m3/h ('29.%00 ACFM)

Z.2 = GENERAL CONDITIGONS =

The acid employad iz Morcccan acid of S52% strength;
ammania s introduced inte the Loop in Liguid feorm and
sulphuric acid {s intraduced into the gas scrubbing befare

it enters the pipe reactor.
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The entry pressures of the ligquids introduced into the
reactors = ammonia = phosphoric acid = scrubbing Liquid -

are a minimum oF 5 bars (72,5 psi) at the flanges. The

recammended steam pressure i3 8 bara(llﬁpsi)to;@nﬁt injecticon
during aperztion. ALL the liguid iines are fitted with

nan=raturn valvaes,

‘2.3 = MATERIAL BALANCE - Table No. 4 -

The distribution of raw materials is shown in
Table No. 2 far a DAP pgroduction of 30 t/h, i,.e,

50% of P205 in the Dryer Pipe Reactor
50% of P20S in the Granuiator Pipe Reactor and gas scrubbing.

The ammoniatien ratios are shown in Table No. 2,

7.4 - CONTENTS - YIELDS

Rats 50 t/h
N content 18.5 %
Taral F205 44 .80
AQAC p205 66.75
WS 203 43.76
Hardness 5 kg
N* yiald 99 .34
P20S* yield 99.9%

NOTE

The yields are computad from losses measured in the

only chimney stack of the unir.

2.5 = UTILITIES,

fusl ail 9.5 kg/t t (0,147 g/%)
3taam g

Elactricity 25 kwh/t !

Water n.250 m%tlfﬁigfﬂ




IMPROVEMENT OF EXISTING UNITS

The experience gained in ocur plants and by our Ligen-
ceas enables us to offer thrze typeg of modificatian to

existing units, intended to:

= ingrease the production

- reduce eﬁergy consumptian
- improve the gperating rate
~ reduce maintenance costs

- 1mbrove personnel working conditions

3 = Installatiaon of 2 pipe reactors , aone in the granuy-
Lator, the other in the driaer.
We have carried this out in 8 units. A ninth is be=-
ing fitted out.

h ~ Installation of a pine reactors in the drier with the

preneutraliser being retained (4 units).

¢ = Installatien of a pipe reactor in the granulator
either with or without the use of the existing nau-
traliser (2 units).

The first case results in the granulater being fitted and,

passzibly, a mndificatian of the gas scrubbing unit,

ragze (B) is particularly suitable for the BAP units.
This 48 illustrated by the GABES example later.

~ Easy installation
- Minor modificatiens

= Yery shart olant stoppage

tase (¢) is enviszged for sulfo=ghosphate formulatians
(14.20.0 - 20.10.00.
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3.1 - DESIGN OF THE AXF REACTYORS =

Qur experience is today based on 25 pipe reactors

installed in various factorias since 1975.

The destgr of cur reactors is very simple and good opera-
ting conditions are based on the reacter diameter,
gqood spraying direction of
the mixture, and control of
the conditions under whiah
the Liguids enter thes reactor
~ flows -~ monitaring and

regulatian.

The mroblemz cf blocking encountered in the early

industrial plants were quickly overcome,

Phosphoeric acids of diverse sources may te emplaoyed
gguakly wall {Tunisia - Moracco = Toge = Jordanm - Flaorida)d.

3.2 ~ RECENT PLANTS -

3.2.1 = May 1982 - SICNG - THESSALONIKI - GREECE
Revamping of a unit with install-tion aof
a pipe reactor producing ammonium sulfo-phosphate
{9 t/h NH3I). A detailed analysis of this plant was given
at B8ritish Sulphur {(London = Novembher 1983).

3.2.2 = December 1982 = SPIC = MADRAS ~ INDIA
Revamping of a DAP unit.
Capacity will be increased from 500 to 1000 t/day after installation
of the DUAL pipe reactor procass.

a2.3 ~ March 1983 -~ DONAU (HEMIE - PISCHELSODCRFF =
AUSTRIA ' .
Kevamping of an old zuper=-phasphats and a
PX unit fntanded to preoduce NPK at 25 t/h (6.12.24 -

?.15.15 = 12.90.152, baing started us.
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Aafad = April 1983 = SAEPA = GABES - TUNISIA
Revampiﬁg of a 1200 t/day unit te produce

1700 t/day. 1Its description is given later,

3,2.5 = September 1983 = AZCT SANAYL ~ SAMSUM -
TURKEY
Revamping of 2 conventional 710 t/day DAP
unit to produce 950 t/day of 18.446.0 after installaticn

of a pine rzactor in the drier. In progress.

T.2.6 = Santember 1983 = IHP PRAHOVQ -« YUGQSLAVIA
Revamping of an NPK unit to inc¢rease pro-
ductian from 20Q to 31 t/h and also to proaduce 25 t/h of
mAP - 11.52.0 and 20 t/h of DAP,

¥.2.7 = Qctober = Naovember 1933 - MELEQUS -
KRASNODAR = USSR
Test run on two NPK lines at 130 t/h of
17.17.17 per line with a pipe reactor in the dgranu-

Lator.

These start-ups are the subjec¢t of anothaer communication.

AN EXAMPLE - THE REVAMPING OF THE SAEPA DAP UNIT AT
GABES = TABLE NQ. 5 =

This plant designed for an output aof 1000 t/day in a can-
ventianal loop, preneutraliser plus Sranulator drum,
after twa years' gperation produced about 1200 t/day of DAP.

The mere installation of a pipe reactor at the antry af
the dryer has made it possible to reach 1700 t/day.

Puring the 3I-day trial, the following results wara ob-

tained:

4.1 = CAPACITY =

Data Uperating hours Sutput in 24 h
23.4.83 24 1637
24.4,33 22 146443

E 25 .5.83 24 1680
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Quring the test run, the averaged increase was 4932 t/day, i.e
+ 432,

On 28.4.83, not included in the trials, the capagity in=

crease was 574 t/day.

hod = GAS - CONSUMPTION

Without the pipe reactor, the cunsdhption was & Nm3/t ;
with the pipe reactor it fall to 3.12 Nm3/t, f.e. (-~48 %).

4.3 = AMMONIA YIELD =

Because af a Lack of total ammonia metering, in-
direc¢t calculation was possible by taking into account
the quantities of ohospharie acid introduced into the
sgcrubbers and the molar ratios measured in the scrubbing .
Liquids. Comparing these data to the results befars
modification, it appears that the ammonia yiatld is at
least as good and probably better,

OTHER USES OF THE PIPE REACTOR

The conmparison of the physical properties of the particlas
¢btained by drum granulation and epherodiser granulation
woeuld result in prefarence being given te the "anign

peel” structure = tetter sphericity and fncreazsed resigw
Yance to humid anvironments.

This finding Led us first of all to enviszage Spraying
nitrate solution dn the drier, which r2sylted in coat—
ing the granules originating fraom the granulatoer.

The results have, in Fact, been reflested in an apgragi=
able improvement in the spohericity and in the granula-
tion yieLd 3% the exit oFf the driar and improved-product
guality, provided that a weil=sontrolled 2cating is
applieg,
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The development of pipe reactors In the dryer has re-
placed thig technigue anrd the combination of both systams

hag Lled to an fndustriasl=scale ftrial of ¢o=neutraliga=-

tian af bath nitric and phosphaeric acids in one and the

same pipe reactor,

This trial was succeszsfully carried out im aur Rouen

plant om the mamutacture of 3 % 17.

« Mo ammonium nitrate aerosal formatian.

= Agpreciable improvement in grain sphericity at the

exit of the drier,

= Particle siza distributien claarly narrowed towards

larger sizes,
= ldentical density.

~ Better resistance to accelerated ageing tasts despits

a greater moisture ragain.

Tha tabla below shows the results eobtained for the cam~
marcial aroduct during the same campaign., Hefare {ntro-
duction of nitric acid into the tubular reactor andg

during powdering of ammcnium phoschonitrate in the drisr,

Bafore Puring f
Partigle size 4 - 3.15 % 20 &3
m 3.15 = 2 % 79 52
Spharicity % 44 78
Crushing‘resistanca (g) 3815 3445 j

ECONQMIC ASPECLTS

Apart from the attractive tachnical aspects, a guick cal=
culation shows the major benefits made passible by 3 ra=-
vamping of a plant by instaliing anm AZF Pipe reactor in
the dryer tube.
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L=t RM the cost ef raw materials
FC the fixea costs (mangaower, maintenance, erergy)
) the sale prize

The gross operating margin is:

[Ny = § = RN ~ F¢

The instailation of a P;R. in the dryer drum resulss in
the introduction of 40X of additianal RM into the loop

for the same fixed costs.

The new gross operating margin will be:

Ny = 1.4 S = 1.4 RM = FC |

giving a profit par tonne:

AN = 0,4 (5 - RM)

In 1984z & #& 195 d
’RM & 180 3
AN EE 6 5/7

i.2, for a unit producing 1000 ¢/day of DAP, the annual

prafit® amounts ta
= 2 M 3
PATENT

Tha AZF Z2=tubylar-raacter proc2ss ¥s the subject of a

patent filed in many sountries.

Eurepean Patent 13.11.1957 - Mo, E.P. 40,122
U.5. application 28.02,31381 -N°., 258.450
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TABLE N° 5

2, 27 TIZIYCE LIST August 1984

g
[&]
W
g
w
Q
©
Q
3

10y OoF FERTILIZERS

PLANT : PLANT : P.R. :NUMBER & PLACZ: PRODUCT & : REMARK
s (COUNTRY) : OWNHER :START UP: OF ?.R. : CAPACITY :
: : : DATE : : (met. t/hr) : :
: ROUEN B : GESA - AZF : 1975 : l/Grarulater :§ NPK - 45 ° D.P.R.
: (FRANCE) : + 1981 1/Dryer : ® : Process :
: SAS VAN GENT : ZUID - CHEMIE: 1976 : l/Granulator :3 \op _ g ! D.P.R. ¢
: (NETHERLANDS) : : 1981 1/Dryer :; ® 7Y : Process :
: BORDZAUX : GESA - AZF : 1977 : L/Rotary Tube:MA? (Powder): :
: (FRANCE) : : : : 13 - :
: BORDEAUX : GZSA - AZF @ 1977 l/Grﬁnulator 0 §PK - 40 ° D.P.R. :
: (TRANCZ) : : 1983 1/Dryer :3 ° : Process
: L’Osi‘; E : GESA - ATT @ 1927 : l/GF§nula:or :% YP% - 50 ¢ D.2.R.
: (FRANCET) : ¢ 1979 = /Pryer : : Process
: RIEME : GESa - AZF 1978 :  1/Storage :MAP (Powder):
: (BELGIUM) : : : 40 :
: ROVEN A-EG IV : GESA - &ZF : 1978 : l/Graculator :; TP¥ - S5 D.2.3.
: (FRANCZ) : 1983 : 1/Dryer ) 77 : Process :
: R0UEN A - ZG T: GISa - AZF 1978 L/Drrex ;. NP¥X - 100 : D.2.R.
(FRANCZ) : 184 : l/Granuiator : : Procass
: : : : Under
: : : construc~
: : : : : tiom
TOULOUSE : GESA - AZT @ 1980 : l/Graaulactor :3 wE - 30 D.2.3.
: (FRANCE) : : 1061 ¢ Udeyer i} D0 °Y : Precass

: : . o oaR - 20
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N° 5 (suite 1)

iJCE LIST

AZF PIPE REACTORS

PRODICTION

QF FERTILIZERS

August 1984

ee 60 4s o5 _os oo e

e ss se s ss 0 e

PLANT
(COUNTRY)

s s o

PLANT
OWNER

e o0 ss s o

:
3

DATE

: PRODUCT &

s e

CAPACITY
(met. t/hr)

MONTOIR DE
BRETAGNE
(FRANCE)

TESSALONIKI
(GREECE)

BAYONNE
(FRANCZ)

GABES
(TUNISIA)

+ MAZINGARBE

: BYELORECZENSK :TECIMASHIMPORT

(FRANCZE)

MELEUS
(U.s.5.R.)

: (U.S8.5.%.)

. ROUEN
: (FRANCE)

% 66 o4 oo 96 oo o8 es oo oo

-
-
.

.
-

GARDILOIRE

S.I.C.N.G.
SOCADCUR
S.A.E.P.A.

APC - AZT

“s es oo 88 e 0o

-

-
H

:TECHMASHIMFORT:

GESA - AZF

-
.
-

1981

1982

1982

1983

1983

1983

1983

1984

a6 e0 B8 02 a0 00 s es es se

..

1/Granulator

1/Dryer

l/Dryer

L)

1/Granulator :

L/Bryer

1/Granulator :

1/Granulator :

1/Storage

: NPK

NPX

®e 68 s se o5 se o0

.o

NPX

;§ NP

NEK

NEX

65

90

S0

70

50

120

13

iz

s er e

e oo

;MAP (cowder);
: Q

¢ se se s e

YR TY
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TABLE N° 5 (suite 2)

REFERENCE LIST August 1984
AZF PIPE REZACTORS
FOR PRODUCTION OF FERTILIZERS

: PLANT PLANT  : P.R. :NUMBER § PLACE: PRODUCT & : REMARK :
: (COUNTRY) CWNER  :START UP:  OF 2.R. : CAPACITY : :
H : s DATE :(mec. t/hr) : s
P PRAHOVO RTB-BOR - IKP * 1984 * 1/ Granulator :- ., SD.P.R. :
. (vugostavia) Poross 1/Cryer f}NPK'DAP 31 Process
. : . : . under conss
: 1 : . . : truction .
: PISCHELSDORF  ‘DONAU-CHEMIE  * 1984 %1/ Granulator  NPK - 30 ¢ :
S (AUSTRIA) : : : : : :
: SAMSUN AZ07 - SANAYIT : 1985 : 1/ Dryer + DAP - 42 :Under cons.
: [ TURKEY) :. : : : ttruction
© BALARUC azF Do1985 Y 1/ Deyer ‘0.p.R.  °
: BALARYC : : : St NPK -39 Tl :
: {FRANCE) N : : 1/ Granulator , ;under cons+
: : 2 : : struction s
¥ rozooL TECHMASHIMPORT ° 1985 °1/Granulator PAPK - 130 ‘under consd
. (USSR) . . “truction
t JORFLASFAR MAROC PHOSPHORE : 1986 :4/Granulator : DAP Ly gy 10-P-R :
* {MoROCCO) FIII et IV 3 : 4/ Dryer % ASP funder cons=
: : ttructicn
" ToTAL 40
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- TABLE

n® 5 -

IMPROVEMENTS OF EXISTING UNITS

NPK PLANT ROUEN AZF CDF CHIMIE

3 X 17
BEFORE AFTER
PRODUCTION | 1600 T/D | 2400 T/D
ENERGY 8 KG/T | 1,5 KG/T
YIELD 99% 99%

+ 50%

DAP PLANT SAEPA - GABES TUNISIA

BEFORE AFTER
PRODUCTION | 1200 T/D | 1700 T/D
ENERGY 6Nm3/T | 3,1Nm3/T
YIELD 2 |UNCHANGED
ACID CONCENT|  43% 43,5%

+ 42%
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TA/84/1 MHew developments in the dual pipe reactor process 5By P.
Chinal & Y. Cotonea, CdF Chimie AZF, Francse

DISCUSSION: Rapportaur J. CARIOU, COFAZ 3A, France

9 — Mr. H.G. JENNEKENS, UKF, Netherlands .

Is it possible to by-pass the pre-neutvaliser in DAP-production
after plant moedification as proposed by yau?

A = Yes, we can revamp a DAP plant with the usze of a pipe reactor
without preneutrallser. We have adapred the internal equipment cf
the granulator.

Q Ania M]‘.‘- KIL- ?ARKS, Agricﬂ, USA

Would you indicate the iron, alumirium and magnesium conteut of
the 523 P205 acid uvsed in DAP manufaccure and forecast, 1if actual
data oot available, what DAP analysis you would expect far 352%
P205 acid containing about 1.7% Fa203, 1.4% AL1201 aad 0.B8% Mgd.

A = Analysis of P203: (ex Togo) P205 : 49, AL203: 1.6, Feil3d: 2.0,
Mglh: 0.36 ; Analysils of product: 17.8 - 46.25.

Q ~— What i3 the amaximum capacity you would oproject for DAP in a
single £rz2in?

A = Maximum capacity: 100 £/h without any problem.
q = Mr. N. KOLMETJER, Windmill! ¥Holland, Nethariands

Concerning appiication of a pipe reactor in the driar, I presume
thare i3 s potential danger of build=up by solidification of pipe
reactor~slurry on the wall of the drier. Does it osceur? Can vau
prevent 1it? T2 theve a cartain minimum drier diamecar?

A = We don't meat problems of huild~up in our dryers. We aveld it by
the use of c¢laggiczl hammers on the first part of the dryer.
Minimum drum diamacter Is 2.5 m.

Q - Mr. K.L. PARKS, agrico, U3A

Can you expand on the statement, "“The problems of blocking
encounterad in the early industrial plants were guickly
overcome”? What are a) pipe cleanling methoads, b)Y pariods hatwaen
cieaning, ¢) nacture of gcale, 4} influence of acid composzition on
scaling rate, =) reasons fer this improved operation?

A = Pipe ealeaning method = hy use 0f steam.
Q -~ ¥r. R. MOMNALDY, Fartimont Sp4, Ttaly

The iInstallation »=2f the glre reacter in the dryer has aravokad
several questlions duriasz =-he IFA Confersace held 1in CGreece
cantred alnost on the 3rohlems zonnectad with the zroduction awnd
recycling of the MAP dusc {n tha DAP productian.



1 shouyld 1like to consider thisz under a different point of view.
The circulationm in the dryver practically conaists in the blending
of products that have a2 differeat gradec of ammoniation.

I ahould like fte¢ lLknow what 13 the variation, possibly 1n

atatistical tarms, of the contant of the N and of the P205 ian the
finished product.

The maximum content of MAP in the final product {is 4% (zeveral
analysia).

Have you aver used the pipe reactor in the ammoniation of the
slurry which comes from nitric attack of the rock?

If so, what are the oparating problems during ammoniacion?

The pipe reactor {is not used Iin a nitric +reaction of phosphate,
hut can neutralize HNOI+HIPO4 wich NH3I.

Myr. N. LOUIZOS, SAHPEC, Greaece

What is the estimated 1life of a pipe reactor especially when
sulphuric acid 13 wused? What 1ia the optimum material of
construction?

The 1ife time of the reactor, aspeclally with H2304, 1is 2 wyears.
Matevrial of e¢onstruction, stainless steel to produce MAP, and
taflon with H2504+H3IP0OL.

- Mr. E. SEUNA, Kemira Oy, Finland

How do you measure the gphericlity of the pgranules? How do you
cantrol the granularion when manufacturing diffarent grades with
different granulating properties? How does the capacity changa
when producing different gradea?

The sphericity i3 measurad by one test iu which the granules are
made to slide on an inclined plane sand the nunmber of granulaes are

coyntad at the hottom.
Capacity range is of the same order as in conventional processes.

Mr. I.K. WAT3ON, UKYF Fertilizers Ltd, Uni{ited Kingdom

We also operate pips reacter hut in conjunction with a blunger.

We have alse aoticed that a much higher molsturs zontent is

possibla for products made wirh the pilpe reactor, and in
particylar 17-17-17 (s2e page 1-9). Do the authors have an
oplnion or knowledge to explain this phenomenon?

AZT axperlence ia that it 18 anecessary to maintain a low humidicty
te 2nsure good storage properties.

Additfional auastions put in writing

Q@ - Mr, K.J. BARNETT, Worsk Hydro Fevtilizers Ltd, Initad Xingdom

Horsk Hydro Ferrilizaras axperience is that MAP is difficult teo
ammoniate In the solid phagse. The situation musc bde ezsiar if the
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MAP onroduced in  the dryar is finely divided. This goes against
afficisar cyeclone operaticn:

1. Would Mr. Cotonea care to nomment.

2. T3 there any control over MAP particle size produced by tha
dryer pipe rveactor. What £33 the sptimum mean particle size?

3« On the counverted B5AEFA pnlant, how does dryer dust loading and
cyelone 2fficiency compare before and after the converslon?

The size of MAP crystals does not affect the eafficiency of
eyclones., When we revamp a DAP plant, we check the good running
conditiona of valvesg of the cyclones,

For example in SAEPA, the content of duzt in the scrubbing systanm
was wgot changed before and after the start~up of the plpe reacter
in the dryer.

Mr. R. SCHOEMAKER, UXF, Wetharliands

In one of your schemes you shnw the pipe reactor at the ountlet of
the granulation-drum. If this is a correct image, what function
haa the pgranulator z2ince the majnr part only sarvesg for
transportation of the hulx of the racyele plug the solid raw
matarials?

Yag the plpe reactor 1s at the outlet of the granulation drum.
The slurry i3 gpraved down to the bottom of the drum. And the
efficlency of the granulator i3 the same as with a glurcy ayztem.

Mr. H. BOUCHENY, 5£é& J. Bouchany at Cie, France
Why do you use a Venturli tvpa scrubber? Is it because of the

"orohblems asscciated with the pipe resctor or of the formacion of
amuonium nitrate mist in the drvar? g

What is the loss of pressure in the Veaturi scrahber and its
efficiancy?

The‘ Ventuvri scrubber ansures a good concact between gas and
liquid and a good dust collection.





