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C. Organization of the Consultation Veetin

In accordance With the resolutions of the Industriai Development
3gard of UNiZO,which stressed the need for training of nationpal
oversonnel for indusgtrial developmernt, UNITO together with the
Arab Federaticn of Chemical Fertilizer Froducers (AFCFP; held a
Seminar in Baghdad, Iraq, in Marck 1978, on Xey Pactors of
Faising Productivity in Fertilizer Plants. It was 3 result of this Seminar
“hat UNIDC provosed to SANDVIK AB to nold *his Technical Consuilatior
on Ccrrosion in Fertilizer Plants,

The programme fcr ihis Comsultation was sponsored through contributions:

in kind by SABDIVIK AB together with the Swedish Corrosion Institute.
Tinancial assistance and support was also obtained “rom the Swedish

International Development Authority (SIDA).

The Congultation Meeting was attaried ty sixteen participanta
from ten different developing countries. The Industrial Development
Camtre Zor Arab States {[DCAS) ropresentative, Mr. Jagim M. Ganim.
attended the meetingas an cbserver. SIDA was represeuted ty
¥r. L. Lindblad. - N

The technical programme was planned by SANDVIE AB in close
co=operztion with TdIDO, Mr. C. Keleti, Senior Industrial Deveiopmert
Officer, Chemical Industries Sectior, was officer in charge on behal?
of UNIDO, with Mr. W. Kamel represerting Non-Governmental Organization
and Businoss and Industrial Institution Co—-operation Section of UNZIDU.
The meetings were chaired by ¥r. Nils-G3ram Persson of SANDVIZ i3.

The congul“ations included the following act_vities:

The first two days were devoted to = series of lecturag at
St eel Remearch Centre of SANDVIK AB:

- corrosion resistance and testing methods;

- gquantitative petaliography 1in production control;

- mechanica. progerties ard vesting methocds;

- welding methods and materials,




It was compined with visits to the research laboratsries at the
Steel Research Centre. Two days were devoted o reviewing
materials problems in some basic processes and to the presentation
of seven papers by the participants on corrosion problems in their
respective planta. Countries presenmting papers included Bangladesrh,
China, India, Indonesia, Kuwait, Mauritius and Saudi Arabia.

During chese sessionsg the participamts also 2ac <he opportunity
to visit part of the SANDVIK steel melting anc tute production plants.
The £ifth day waa spent in Stockholm with the Swedish Corrosion
Institute (SCI) during which sessions wers devoted to atmospheric
corrosion, corrosion inhibitors, amti-rust painting and a vivit to
the SCI laboratories.




IZ. Ccuntrv naners

is ar imtmoduction to the presentation of coumtrTy papers 3asDVIX -

gave a status repori on eack individual process anc tne materials proolems

aggociated with 1.

Ammonia Plants
3angladesh

Mr. M.D. Sayeed presentad hia paper ID/WG.305/5 on the Ghorasal
660 ¥T/D ammornia/urea plant, In his presentation he pointed out
several process design botilenecks as weil as corrosion and
fouling problems experienced a* the Ghorasal plant. In particular
he mentioned ile reformed gas wasts heat boilers where fculing
occurred ‘requently after start up of the plant due to piuging
of the header,drain leakage of tube sheetg of Zhe nmetharator
eftfluent economizer. and {requent failurs of welding joint in ihe
elbow portion of the outle* line ‘rom the methanator. Welding
joint also failed in the inlet of the synthesis economizer at the
outlet of symthesis converters. He also listed a number cf tube
failures in heat exchangers.Amongat the remedies he listed
preventive measures taken at the plant againat corrosion, These
included

aj the use of pentavalent arsenic in solution as per desigm,

meintaining ckioride and iron contenmt in solution at cesiam vaiues;

b) the use of limited dose of avdrazine in the BFY after

desaerator (o minimize dissolved oxygen;

¢) the addivion of polyvhusphatas to the boiler;
d) <4he addition of calorine and polymhosvhate chromate

to the cooling towe>.

Chine

Mr. Yilie Zhong of the Chemical Iadustry Desism and EZngineering
Institutus presented a paper on "t7cic2l ecuipment corrosion
ohencmenon in large scala ammonia olauts" ID/WG,302,/4.

In this presentation the following were rev:wed:

1" RAefnrrmer tupe faliuraeg:

¥ Jsboll . corrogion:

' Circulating vater pump cor:osion.




In the discussion that followed, i: was pointed out tkat in case
of refcrmer ‘ubes emphasis ghould be given on material selection
for the tubes, the mamufacturing and welding procedures %o be
used and inspection t{echniques developed and available to0 estimate
the residual life of the tubes as follow up of the case study

presented in the paper,

In case of the circulating pump consideration could te
given to use AlSi-414 or Ni-Resist iron could bs an ansgwer
to the pump impeller,

India

i case study on the stress corrosion failures in reformer
furnace ccmponents was presemted by Mr. C.V., Srinivasan of
Madras Fer*ilizer Limited, ID/WC.103/3.

In his conclusions he pointad o't that heat treatment of the
stub and weld zones to mill-armeal temperaturs (98000) is
practical and wculd considerably bring down the reszianal stresses.
The reaidual stresses will T©ve less than 20 per cemt of the
yield stress. The method appears to be an effective way to reduce
the incidenveof strems corrosion in the future.

In the discussion that follcwed it was pointed out that
a likely possibility of dew point condensation existed causiag

stress corrosgion failures.

Zndonesia

In absence of Mr. U. Sumitro, his taper on th~ corrosion of
CO2 stripper gas reboiler in P,T, Pupuk,Sriwidjaja, was presented
by SANDVIK represenmtative, ID/WG.303/2.

During the discussion that followed, it was pointed out
that the problem in the stripper or reboiler is generally due *o
the higher ‘emperature (> 120°C - 130°C) which may result in
concentration, loss of inhibitors and also higher velocities. The remedy
taought by the author of the paper was to install a restricting
orifice at the iiqu.d inlet nozzle %o increase the total ligquid
fiov on the "hot end" of the veboiler. This correction will be

evaluated during the nex: shut down in 198C.




Mr. Lundell orf SANIV:K reviewed ‘he experience in a paper presented
ca urea. ZHe reviaewed the aistorical background of
a) Total recycle procesas;
b) Improved total recycle proceus | Yontedison);
¢) Stripper process (.“amicarvon,
n " (Snam Progetti),

In close co-operation with Stamicarbon SANCVIX developed a stainiess stee.

2RE6Y 25C/228r/2.1M0/N) fcs stripper tubes resulting in a following expen:. .

- The presence of oxygen in the process solutior wiil keep down

corrosion rate by keeping the stainless steei pasaive;
- Increase in temperature will acceisrate corrosion rate;

- SANDVIK 2BE69 nas higher mechamical strength than
316L typves and has better corrosion resistance when
compared with 216L or 317L.

- Stress corrosion cracking resistance is also Detier with
2RE69.

Saudi irabia

Mr. I. Al Makanzi presented hig paper on the following
corrosion problems at the Saudi Arabian Fertilizer Company (SAFCO),
ID/WG.303/6:

aj; Corrosion in the urea reactor bottom: “he repair of <he
unit was made by an overlay weld using Thermanit 19/1€E

having superior corrosion resistance to Z-316L originally used;

b} Corrosion in MEA heat exchanger used for desulphurization
cf NG wheres SAFCO faced corrosicn problem in the dome side of

MEA heat exchanger. The following suggestions were made by
the participants:

il Uge of a purifier snould ve adopted to reduce the
iron content in the MEA solution 3ccording to Mr. 3Sayeec

of 3angladesn;

Q)

)]




ii} ¥r. Sermer of SANDVIK pointed out that there
are some good publicatiors on corrosion im MEA exchanger
and WAy of avoiding such corrosicn., Ke volunteered io

make these publications available to Mr. Makanzi of 3ArCO;

iii) M. Nabi of Kuwait suggested that molar ratio

ghould be kept low to avoid corresicn;

iv) Mr. Srinivasan said that in India he also faced
vapour corrosion. He suggested clading {plain 18/8)
_ solves the problem;

v) Following references to MEA c.rrosion were given:
a. Hydrocarbon processing, August 1971, pp.1C€-111
"Stop MEA-L7, Unit Corrosion”;

b, Hydrocarbon Processing, September 1973, pp.iS1-135
"Gag Plant Start Up Problems”™,

Tuwait

Mr. 3.3. Abdel Nabi presemted his paper, ID/WG.303/7,
on corrosion problems experienced in ammonia and urea plants. In his paper
he highlighted the corrogion provlems connected with

a) Sulphur removal;

b) RNatural gas steam reforming;

¢) CO conversion;

A

002 removal and recovery system;

@®

)
) Synthesis g=s compression and ammonia synthesia;
)

)

Cooling Systems.

During the discuasion that followed the experience on the usge

of 316LY and 26/1 for handling u:ea/N33 carbamabe solutions with
reciprocating pumps were highlighted. The 316LN SS has been used

in high pressure pipes successfuily in comnexion with urea solutions. The
use of ferritic material(26Cr/1 Mo) attracted interest 8 — 10 years

ago. It resulted,however, in intergranular corrosion and brit%]eness

afier welding and has, thersfore,not been used to great extens.




Sulvhuric Acid, Pheeporic Ac:d, TSP, Jitric icid ard IPX Plzants

Sulphuric icid 2iantc

- ZIxperience frcm a sulphuric acid piaat in Tunisia #as

summarized by Mr. Bencharrada:

a) For _Eh;_. cascade cooler fabricated oI iron, pijl:‘.ing corrosicn occurred
on the inlet and outlet parts. The tempersture of the acid was

100°C at the inlet (bottom) and 70°C at the outlet (top). The

high temperature was explained by the fact tnat the inlet and

outliet parts were plastic coated and thus oniy partially cooled.

Among the proposed solutiopns of the pronlem, more effeciive
plagtic coating and stainless steei were memtioned. 1 gtainless steel
is to be used, the whole cocoler should be arxchanged and not only
the corroded parts, otherwise probiems with gaivanic corrosion of the
carbon steel ig expected. Since the temperature is rather high,

plastic coatings of PUVC or similar material were not recommended.

%)  TFor the absorption acid of 100°C stainless steel type 20Cr/
25Fi/4,5M0/1.5Cu (UB_5), corresponding to SANDVIK 2RK63, nad been
put in to repilace cast iron on which corrosion problems had occurred.

The stainless steel had been in service for one year now without failirng.
— T T A T L0

c) Corrnsion problems 3t the tube plate inlet of SO, of 43C°C c¢n

tubes of SiCril were mentioned.
" 4) 12 the absorption columm at the upper part for condensation of
sulphuric acid 316 type of gteel had been reviaced by UB 5 tecause of

the very high corrosion rate.

Another queation was raised about coirosion problems in storage
tanks ror sulphuric acid. Cne of the anawers was that if the liquid level
could ge varied frequently and contimocusly, there would be nc corrcsion

problem. Also rupoer lining was proposged.




M. Srinivasan pointed out the Si-Fe material (14.5 per cent

3i) to be suitable for sulphuric acid.

Mr. Comarmond commented on the difference between the sulpnuric
acid of up to 40 per cent concemtration and the 'non water like" Dbebaviour
at higher concentrations., The activity of g° in the concentrated acid is
diffi_alt to evaluate.

A corrosion case in sulphuric acid production was memtioned.

In a ioubie pipe heat exchanger (see figure 1), corrosion

wag evperienced at the inlet.

[

F .

' ¢————sulphur 130°C
L r:'ﬁ—corrosion
Fig. 1 steam inlet 140°C

Suggested solutions:
a) Change of the steam direction;
b) Change of the "nozzle" design.

Fitriding of 304 in rTich symthesis gas (symthesis dide) at 400-
50000 wag discussed. Which service life can Go expected? is an
answer it was claimed that alloy 800 has a very good resistance 0
nitriding at temperatures up to 55000 due o its high chromium and
nickel comtents. AI3I 304 has a reagonable resistance to nitriding
at 100°C in the order of C.02 mm/year and i3 acceptible also at
gjomewhat higher temperatures. Ferritic gtainiess steels have a higner

nitriding rate than zhe ~.3tenitics.




Srospacric isid ané TSP Plants

¥, Ugterhoim cresented the paper "SANDVIX Sanicro 23 - a
nuZn 3i.0y gpecial steel Ior deat exciangers ln paosphoric 3cid

niants".

Questions were raised about the pumps. T that Mr. Xeietl
had the experiemce that at least alloy 20 type of stainless steel
was necessary. However, pumps fabricated of URANUS 36 or HENRIZOT ZV9
have superior resigtance against corrosion whem handling phosphoric
acii slurries. Fluorine scrubbers fan impellers were epoxy coated
Jagtelloy "C". They stocd up for a limited time, F2rritic-aucstenitic

stainless steels show long service lives wnen usecd in the pumps. In Israe.

the impellers of FVC were attacked by ZCL. In Holland PVC agitarors were us<.

{the acid there neld 1000 ppm Cl , to be compared with Jordan rock with

3000 opm C1  in the process solution).

In phosphcric acid concemtrator, it was pointed out that aeat
exchanger tubes mace of Sanicro 28 have superior perZormance

comparsi with earlier tested materials, e.g. Viomel (alloy 825%.

The question w#as raised if tlere was any experience of Sanicro 28
in the tube reactor in TSP production. The answer was no, dut judzing
by the properties of Sanicro Z8 SANDVIK expects this alloy %o be

-an aconnmically very attractive altermative for instance <o Hagteiloy C.

Te provlem in handling HF from phosphoric acid reactcrs
wag mentioned, Hastelloy C was 3aid %t¢ have a limited gervice
lif. as fan blades in comtact wita SiF -zas. A high—ckromiun alley
wag reccmmended, since chromiun in t-~e alloy very strongly decreases
tne cormglicn rate in solutiona containing . Troe 27Cr/31Ni 2, 9M0/* .3Cu

“L.1 Z1Ve arn increaged service lile,

1.




Hardfacing was mentioned as an alternative to solve erosion-
corrosion problems. As 3uitable hardfacing alloys, stellite,

¥n-alloyed C-steel and ferritic chromium steel were suggested.

Hardfacing with stellite has solved erosion~corrosion provlems

in spimning baths.

It was pointed out that really qualified welders were needed
for he;d;scing: Qtherwise there is a risk for improper cperaticn
and low auhérence of the hardfacing layer resulting in spalling
of the layer,

It was mentioned that rubber lining of piping and tanks
often was the simplest and cheapest solution of corrosion problems.

There are, however, difficulties in estimating the service life.

Mauritius

Mr. G. Comarmond presenmted his paper on case higtory in a
nitric acid plant, ID/WG.303/1: Corrosion problems encountared
at Mauritius Chemical and Pertilizer Plant.

He described in his paper the failure due to corrosion of the
tail gas reheater used in the high pressure ammonia oxidation process,
causing cracking of the tube sheet made of 321 stainless steel (18/8),
tail ga2s tempering heater, where 3Q4L tubes have been replaced by
SANDVIEZ 3RE6Q, In this comnexion the author questioned whetier SANDVIX

27E10 would not have been a more approoriate replacement. Corrosion

at the cooler condenser fabricated of SS tyve 430 was also
reporter and described as crevice corrosion in this very
informative paper.

SANDVIK recommendations included certain tests to be made

in the field and oftered their aervices to evaluate the 3ame.




Tt wae pointed out ty Mr, ¥eleti that in FP¥-gramiation
there are abrasive conditions in the pumps. 4 Preguently used material
for casings and impeliers in the USA the ferritic-austemtic Ca’.i.\x:u
{26CrSNicMe3Cu) in Germany 28/4 Mo and in UK British svecification
R=53 were used. Mr. Keleti promised to send Mr. Comarmond the
relevant specificatious. In general, ferritic-austemitic
or hardienacie Jarritic 3tainiess steels are used 1o solve abrasion
provlems. Commens=s wWere made on some problems in pumps, impellers,
storage tanks in in ammonium mitrate piamt. 316 impellers fail

vary fagt, while plastic impellers g2ve an improvement.

In a storage tank for NH,JO, - siurry steam heated 316 heating
coils pitted. Type 25Cr/22Ni/2.1Mo/N was recommended to golve

this problem, since this grade has a better resistance o pitting.

A valve in AISI 304L is frecuently corroded in contact with

ammonium nitrate 140°C. Type 25/20 was recommended as a replacement.

A back pressure valve corrodes in a week in a slurry of ¥H,NO,,
phosphoric acid and KCl. A change in design to a ball valve was
recommendad, also a change« of materials to Duriron (14.55i/Fe) or

carborundaom.

Type 20Cr/34Ki/2.5Mo/3Cu/Nb and duplex stainiess steeis (e.z.

2201‘/5.511’1/3]&0/1'!) were also mentioned as altermative materials,

Construction Materials for Seawater Cooling

Mr. Mats Tynell, SANDVIK AB,presented his paper introducing

the 3ubject,.

In connexiun with *he pregentation ¢f hiz paper "Corrosion proolems
experienced in ammonia and urea plantsg" Mr, ibdul NYabi mentioned zhat iz
test3 Deing run with Alloy £25 two tutes wers piuzged after only ‘two

montha! service, The failure could be due to zome fabrication derect,
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but it was difficult to judge the true cause since the inve'stigation
was not finished. In any case the information was very surprising %o *he
audience considering that Alloy 625 (61§i/22Cr/9Mo/3Fe) bas veen known

to be practically immune to seawater corresion.




IZi. The Participants Ivaluation

Sixteen participants and one observer Srom the developing

countiries compieted the evalitvation forms of THIZC,

The general concensus of the opinions is _as follows:

The prcgramme of the Techrnical Consultation on Corrosion
in Fertilizer Plants wes appropriate and sufficient iz conceps,
but the duration was too short. Ten days to two weeks wounld
have been better for duration time allotted to carry cut this

programme.

Most of the participanta considered the size orf the group
adequate and felt they integrated well into tne group.

The mkjority of the participamts fel:t that the practical aspectis
should be streassed and felt that more emphasgis saoculd de given to
welding procedures of stainless steel. They felt that the
theoretical part and the number of plant vigits were adequate,

The coverage for individual studies waa too little., The
training material used was acdequate.

The time allotted Zor professional exchange with ths experts,
fellow participants and organizing staff wag sufficiert.

The participamts felt that they Denefited from the exchange
of information with the proressional staff and other participants
but to lesmer axtamt from the factory stall.

The general opinion expressed on whether the programme was
relevant to the situation in their coumtries was divided.

Yajority of the participamts recommended that the programme
anould be repeated in another develoved countTy as they benefited from tkhe

meeting to a sufficiemt extent and thia will de recognizer iz shelis

home countries.




Suggestions and recommendations by participants are as Jollows:

More data and consideration skould be given to the economic

agpects on ctrrosion prevention.

Country papers presenting case studies should be distriouted
ia participants at least one nonth before the Consultation
meet1nz is convened to allow preparation “or their contribution.

The practiceal side of the Consultation should be emphaeized,
particularly as far as welding procedures are concerned.

¥ore eaphasis should be given to fabrication of equipment,
heat treatment ,forming, cutting and inspection procedures.
Pertilizer producers should be invited to participate and

prezent their own experiences in corrosion in their plaats.

Conclusions awl Recommendatinns

Conclugions

Thepe was a general agreement amongst the participants that
the programme provided for the Technical Consultaticn meeting
wvas satisfactory;

they benefited from the programme and obtained valuable information
on corrosion to take back to their home countries;

the %“ime was too short to enter into sufficient detailed

digcussion on certain aapects of corrosion and how to prevent it;

the material aspects of corrosion were well covered in the
various papers p. asented, but some practical aspects on how
to prevent corrosion could have been dealt with in mcre detail,



Recomendations

aj

There was a geueral agr=emen: amongst the zarticipamts <hat
future congultatior neetings on corrosion in Jertiliicer
plants should %e convened by UBIDO and *hat in order to cover
the subject mors fulily at least ten days to two week3 sbouid

be allocated for this meesting;

in order to improve the programme, it was recommended that the economa.

aspects on corrosion prevention should be increaged fur future program

an increased emphasis.snould te givem to practical aspects of
corrosion preveation and that such as weiding procedures, equipmens
fabrication technigques, heat treatmenmt, formiig and inspection proced:-
a future programme should also include experiences of Zertilizer

mamifacturers;

country papers shouid be circalated a momth oefore the zext
meeting to selected participants in order that they can zake theix
appropriate comtribution at the ameating,
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ANNEX 12

TECHHICAL CONSULTATICN o)) COHRCSICN IX¥ “ERTILIZER PLAN1S

Sandviken, Swaden, 27 -~ 11 August 1279

—- SVALUATION

__Number of participants:

16 participants and 1 observer
completing thia form.

Tear: 1979

The folloulng statzstlcs emerge:

1, wWhat is your cpinion apout the conten
appropriate

not appropriate
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How was, in your opinlon =) the emount o
100 much
adequats

too little
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b) the amount of theoretical studies (lectures):
too many

adequate
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too few
c) the number of study vicits:

too many
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Did you feel that you couid influence the programme content?
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little

not at adl

ajalals

Did you find the programme as conducted relevant to the
situation in your home country:
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Do you %hink <his programme sheould be repeated?

yes

no
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11.
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@Us.1TY sgsurance - a Hust in the Producticn
2T Depencacle Jonstruction Matarials

Steely, Nickel
and Zirconium

Cuarreant
Alloys,

Tyoes aof Stainless
Titanium, Tantalum

Chemical Anaiysis - Service %o Production
Control and Quality Assurance

Quantitative Metallography in Preduction
Contrcl - especially refarring tc Non—-
metallic nclusions in Steel

Mechanical Proverties and Testing Methoas

Jaricus Types of Corrosion

Standard Specifications for Stainless Tube
and Sheet

Some Aisvects of Marmmfacture of Apparatus in
Special Yaterials

Stainless Pipe Componenta, Inmtroduction

Jelding Mathods

Expanding and wWelding of “ubes into
Tube-gheets

Aelding Meterials, Welding Metallurzy
Ammeonia

Vitric Acid

Urea

Sulphuric Aecid

Ihorganic Fertilizers

Phospnoric Acid

cnstruction Materiala for Seawater Coolinz

AUTHECR( s

R. Xiessliing

S. Zemnhardsscn

2. Karlsson

3. Lirk

1.=-G., Persson
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S. Sermnardgsson

R. Usteraolm

. Gyllensten
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L.M. Larsson
T. Westbersz
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Lundgvist

3. Lundgvist

3. Lundgvist

3. Larsson

U. Lundell

J. Lundeil

S. Bernmbardsson
. Lundell

R. Usternolm

2. Mellstrm
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TITLE
Presentation of SCI

Activities at SCI in the Pield of Information
and Education. Film "Corrosion Prevention
by Design"”

Atmospheric Corrosion
Anti-rust Painting

Corrosion Inhibitors

AUTHCR( s)
E. Mattson

G. Svendenius

V. Kucera
L. Igstoft

A, Thorédn




ANNEX IV

List of Parters orovided oy UN_D0 as Racka=cund Infoermeticn

SYMBOL _XO.

1D/WG.221/€

ID/4G.221/22

ID/W8.221/23

ID/WG.221/30
(I2/171)

mrmr

Stress Corrogion Cracking in Ammonia
Planta

Corrogsion Problem in Air Separation Plant

Corrogion Control in Ammonia Plants

Report on the UNIDO/FAQ Interregional
Meeting on Safety in the Design and
Overation of Ammonia Planmts

AUTICR

¥ervyn 3.D. Turmer
Tmperiai Chemical
Tndustries Limit:
Agricultural Jivis:
3iilingham, K

A.3. Chatha
Fertilizer Corgpora
of India (FCI)

Gorakhpur, India

V.3, Pillaz

Zuar:i igro Chemical-
Lid.,

Zuariragar, india

UN20 Secretariat
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ID/WG.203/1

ID/WG.303/2

ID/W6.303/3

ID/WG.303/4

ID/WG.303/5

ID/WG.303/6

ID/WG.303/7

ID/WG.303/R
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ANNEX 7

LIST OF PAPERS (PARTICIPANTS)
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TITLE

Count Paper Mauritius
Corrosion Problems encoumtered at
the Mauritius Chemical and
Fertilizer Industry

Country Paper from Indonesia

The Corrosion of CO, Stripper Gas
Reboiler in P.T. Pupuk Sriwidjaja,
Indonesia

Courtry Paver from India
Stress Corrosion Failures in Reformer
Furnace Components

Country Paver from the People’s
Republic of China

A Presentation of Tyvical Equitment
Corrogion Phenomenon in Large Scale
Ammenia Plants

CountrT Paper from Eansladesh

Urea Fertilizer Factory, Ghorasal,
Dacca, Bangladesh, 660 mt/d Natural
Gas baged Ammonia Plant

Country Paver from 3audi Arabia
Special Corrosior Problem and tie
Repair at SAFCO

Country Paver from Xuwail
Corrosion Problems experienced in
Ammonia and Urea Plants

REPCRT

AUTHOR(S)

G. Comarmond

The Mauritius Chemicai
and Fertilizer
Industry Ltd.,

Port Louis, MBuritius

U. Samitro
P.T. Pupuk Sriwidjaja
Palembang, Indonesia

C.V. Srinivasan
Madras Fertilizers Lid.
Madras, India

Yilie, Zhong

Chemical Industry Desigm

and Engineering Institute

Szechuan, and

Weimin, Sun

Chemical Indusiry
Planning Institute

Peking, China

M.D. Sayeed

Ure~r Fertilizer Factory
Ghorasal, Dacca,
Sangladesh

I. Al-Makarzi
Saudi-dArabian Fertilizer
Company, SArCC

Dammam, Saudi irabdia

B.H. Abdel Nabi
Petrochemical Industries
Co,, Ahmadsi

Kuwait

UNID0O Secretariat







	0013A01
	0013A02
	0013A03
	0013A04
	0013A05
	0013A06
	0013A07
	0013A08
	0013A09
	0013A10
	0013A11
	0013A12
	0013A13
	0013A14
	0013B01
	0013B02
	0013B03
	0013B04
	0013B05
	0013B06
	0013B07
	0013B08
	0013B09
	0013B10
	0013B11
	0013B12
	0013B13
	0013B14
	0013C01
	0013C02
	0013C03
	0013C05



