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INTROCTION

Organization of the Workshop

In accordance with resolutiona of the Industria!l Deve lnprert Baar i, whil oL
has stressed the need for training national personncl for indusrial i celonrent,
UNIDO has carried out in-plant trainin, programrmes and worksh s in trhe “opt1-
lizer field for the last three years in Burope, This was the firot Woreatop

to take place in the Pacific Arera,

The Workshop was organized by the New Zealand Fertilicer Manufact arera?
Research Association (NZPMRA) with the support of the Government of N w Zealand
and of UNIDO. The principal objective was to mive a group of gselecto prrsons
from developing ccuntries a concentrated course in fertilizer tenhnslos-, which
would otherwise require a long period o training in industry. The :5urse was
designed to emphasize modern methods for the production of fertiliz re, Procesges,

equipment design, distribution and materials handling.

The Workshop was convened at NZFMRA Research Station at Otara. El-ven
participante were invited from eight developing countries; cleaven otaeorvers
attended from New Zealand and Australia. D. G. Will waso assigned as liaison
officer by the Poreign Office of the Gov. rnment of New Zealand.

The Workeshop included the following activities by the participant ot

(a) Field trips to nine fertilizer manufacturing facilities, cr-operatives
and distribution cenires located on the New Zealand South and North Islands;

(b) visits to Five academic, research and development and agricultural
institutionas;

(c) Attendance at the Pifteenth Technical Conference of NZFMRA Tor a
two~day session at Auckland.,

The programme of the Workshop was planned in close co-oreration with the
NZMRA Director, J. Rogers and M. C. Verghese, Chief of the Fertilizers, Pesti-
cides and Petrochemicale Industries Section of UNIDO, C. Keleti of UNIDO acted
as Officer-in-Charge and J. Rogers was clected as Chairman, Rapportcurs for the
the meeting were Mario Jarri (Johnson) of Chile, Raynaldo G, Lombarda of the
Philippines and Harold B. Ng Kwing King of Mauritius.




1. FPIELD TRIPS

The tield trips arpanized for participante in the Workshop includeds
(a) Visits to fertilizer-producing plante}

(b) vieits to fertilizer storage and distribution centres and to farmers'
co-operatives, including also a visit to an aviat ion oompany specialising im
the appliration of fert.lizers by aerial methods as well as bulk handling and
gtorage for distribution of fertilizer in the countryj

(+) Inspection orf acricultural research centres and fertilizer quality-
control iabnratories;

(1) visit to a university agri-ultural engineering facultye.

In each case the time was made available for lectures by staff members, followed
by a discussion pericd, to familiarize participants with the plant or research
{nstitution. At the fertilizer manufacturing plante participants inspected
poth operating and maintenance departments and had the opportunity to discuse

questions with the plant management and maintenance engineers.

Twent v=three papers on fertilizer technology, distribution and handling
wers presented to the Wworkshop and surmaries of these were distributed to the
participantse. (For the list af titles and authors see annex 13 annex II containe

an abridged "Review of fertilizer manufacturing facilities in New Zealanu".)

Summary of comments by participante

The participants were impressed by the development of the phosphate fer-
tilizer industry in New Zealand and by the relative capacity of the phosphate
plants (a number of them produce 300,000 tons/year). They realised that the
country is unique in its highly ecunomic method of supplying nitrogen to the
soil through fixation with clover. It is doubtful that such a scheme could be
adopted by most developing countries whose different climates make grassland
farming impossible. The co-operation between soil experts and farwers® co-
operatives in providing the required "trace elements® to manufacture single
superphosphate impressed the participants. They expressed the intention of
promoting this 4ype of co-operation in their owm oountries.

fhe bulk handling, transportation and application (in bulk) of fertilisers
{n New Zealand were of partiocular interest to the participants. These practioos
as well as aerial spreading could be adopted in developing countries wvhen some
of their present economic oonstraints have been overcome.




T™e participantas also showed interest in the GQovernment®s polic, of sub-
pidizing superptiosphate fertilizer intended for farmers without conflici of
interest arising between competing manufacturing companies in the private srctor,

Participant & ap-cializing in the maintenance of fertilizer plants in their
own tountries were irtereated in some of the eguipment used, such ag the Kelly
filter for liqui i eulphuyp the "Bearing life detector” and a measarin, instrument

for tank=wall thiornean,

T™e utilization »f research institutes like the one visited a* Ruakura to
advise farmers on their soil deficiencies was noted as necessary for the increased

aconomical use of fertilizers,

One of the participants noted that New Zealand has standariized thre proc:og
technology for most of the newer plants for both sulphuric acid production and
the manufacture of superphosphate. A® all of them use the phosphate raw mate-
riale coming at present from the Christmas and Nauru Ielands, thoir problems
and solutions are very similar. The advantage of standardization is in the
centralised storage and inventory for spare parts, thus reducinges the capital
tied up for each producing company. This is esyecially true for the equipmen’
that has to be imported in many cases from distent countries.

Participants also remarked on the close and active relationship of the
New Zealand Government with agriculture, research institutions and the fertilizer
industry. The co-ordinated effort in these tields has resulted in the rapid
development of New Zealand agriculture. Such effort was found to be lacking
in most developing countries from which the participants came. The ro-ordinating
work done vy the NZMRA was noted as being instrumental in promoting the increased

use of fertilizer, especially this organization®s work in applied research in
phosphate-rock feedstock and in encouraging its more efficient use by industry.
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Ir the paper pregented bt Mg As Turri (J-’vhmmn), the author indicatod that
godium nitrate was still wne o tte nain 2oares o nitre ccen uael in Chiles  The
present production capasities ares

3o ium nitrate (eranular), © 50,000 torm/";oa";
Sodium nitrate (crvstaliine ), 110,000 tons/rearg

Potassiur nitrate (15-0-12), 200,000 tnns/yvur.

These fertilizers ar~ processed fror indigenous saitpetre in the northern
art 2% the country. The grneral trend ig to modernize the existing plants
Rl t) ‘

and diversify the products to compets with urera anid other nitrogen teriilizera,

The country?s guano d~posits have a composition of O to 14 per cent N, 12

to 14 per cent P20 and 2 per cent KQO and are marketed as 5-20-6 by blending

5 .
with sodium nitrate TSP and potash. The present production is 18,000 to 25,000
tons/;y'oar. The granular product of guans is sold in 80 kg jute bags with plastic

liners,

The future plans for the .ertilizer industry includes

(a) Purther exploitatisn of indigenous Chilean nitrate containing about
6 per cent Na.NO3 with estimata2d reserves of 100 million tons;

(v) Bxploitation of sulphur of volcanic origin containing 47 to 50 per
cent sulphur and estimated at 40 million tons; the deposits, however, are located
at 3,000 to 4,500 metres above sea levelj;

(c¢) Bxploitation of natural gas rgserves in the Southern Magallanes areaj
the estimated reserves are 120 billion m”, Consideration is being given the
construction of an a.mmonia/urea export-oriented fertilizer compleyx, producing
1,000 metric tons/dz\y;

(d) The construction of a triple superphosphate plant with a capacity
of 120,000 tons/year near Ventama; and of a copper smelter using offgas for
the manufacture of the sulphuric acid intermediates.

Single superphosphate is produced in Chile by CCSAF in a plant having a

capacity of between 40,000 and 45,000 tons/year and, for triple superphosphate,




of 100,000 tuns/ynar. Expancion of thie plat has alao been under conzideration.
Foreipnm investors are invited to particinate in all new projects under songid-

eration since Chile 4oeca not rave fne tunle o process their JrosTanme
Irilia
F LR L)

In papersa presentid by Deb Kumar Moitrg and Javanti.a Ha Parihara, the
authors pave a resumé of their oxtensive survey 5f the Fertilizer titaation

and future programmes in India.

The Indian fertilizer inductry is alpead. € voars Hld, bt nly during
the last 10 years have there been simifican' ineroaces in *F proflittion nf
fertilizer. The country's requirements for food produa~tion will reask 200 ~illion
tons/yea." by 1985, i.e. at double the presen ra*- y and to mak: thiz production
possible the NPK requiremonts are estimated a* 12 millinn tons/viar, or about
4 to 5 times the preaent production. This moal should be poraible to achiove
provided modern agricuitural prastizes are alopted and the oxteonzion servi-es
are intensified, A great effort is beins male in India *o increase the atili-
zation of existing production facilities; botk "WIDO and the International Band
for Reconstruction and Development (IBRD) are an* ively assisting in thisz ~f7ore,
For the years 1968-197% the average utilization of capacity in the nitrogenous
industry was 60 per centj in phosphate fertilizer plants only 5 per cent of
the l"?O5 capacity was used over the same periode The reasons for underutiliza-—
tion may be attributed to the feedstock used; process adopted; source of power

supplys spare parts and standard in maintecnance and operation,

Nitrogen produrtion facilities using natural-gas, naphtha-stear reforming
have achieved 78 per cent utilization, while those operating on partial oxidation
of fuel averase 75 per cent for the same period. The plants operating from
solid feedstock, coal and lignite have proved tv be the least efficient. In
the manufacture of phosphate fertilizers, India is dependent on imported feed-

stock for phosphate and sulphur. Efforts to exploit indigenous phosphate are

expected to account for 20 per cent of the P?Oq by 1980. Estimated reserves

in different parts of the country are about 150 million tons.

A8 regards future developments in the Indian fertilizer industry, food
production may be doubled by 1985 if the farmers' risks ar. reduced by motivating
them to use modern agricultural practices, which in turn would necessitate a
programme of expanding the agricultural extension services.




Plans for coal-tased gasification plants to produce an additional % million
tons/year of nitrogen are being given priority, although crude-oil feedat ook
from Bombay High may reduce the import gap by 1980. The expansion of the phos-
phate fertilizer industry ie more likely to follow the example of the nitrophos-
phate industry in order to reduce the import requirementa of sulphur. Exploi-
tation of indigenous pyrites and phosphate ore deposita is being given top
prioritye.

The fabrication industry for machinery and equipment ie being expanded to
reduce the reliance on imports for future plants and to standardige the equip-

ment used in various plants.

The continued assistance of UNIDO is being golicited for large single-stream
plant investments. The training of personnel in selected fields, such as man-
agement , operation and maintenance and instrumentation, is considered an area
where such continued assistance will be requested. The Workshop held in New
Zealand has provided an excellent forum for the cxchange of information among

developed and developing count ries.

Indonesis
In two complementary country papers presented by Pramono Djojowikromo and
Maraudin Pandjaitan, the authors summarised the present fertilizer production
in Indonesia and outlined future plans in the nitrogen and phosphate or complex

fertilizer sectors.

Indonesian agricultural development still has one of the highest priorities
in the second five-year plane 1In spite of the rapid expansion and ambitious
plans to expand the nitrogen fertilizer industry, Indonesia is still a net

importer of fertilizers as well as of rice.

If the current projects are completed by 1)79, Indonesia is expected to
have a surplus of nitrogen fertilisers for export of 200,000 to 300,000 tons/
year with a total production of nitrogen exceeding 847,000 ton-/year (on the
basie of 80 per cent utilisation of instelled capacities), using indigenous
natural gas as a feedstook. Indonesia does not appear to suffer much from
underutilization of plants. In fact, the PUSRI I fertiliser plant at Palumbang,
commissioned in 1963, has operated olose to or even above design capacity of
100,000 tons/year of ures.




PUSRI IIT ammonia/ureca production faciiitivs are cxpectod to be commissioned
in 1976 at North Bintang (Eaﬂt K;\lima.nt:m). A floating fertiliver plant 1o
currently under constraction and is expected to be completed in 1976 for pro-
ducing 1,700 tong of urea per annume  In U577, another ;mwmia/ur'r-a production

plant with the same capacity is cxpected on-stream in West Javae

Feasibility studies are currently being undertaken for the construction of
an NP/N'PX fertilizer plant by Perum Petrokimia for 1,000 tons/day of which the
bulk of the production will be TSP,

Malawi

In his paper A. B. Khoza stated that Malawi has no fertilizer industry
at present. 1In the year 19’13/74 the total imported fertilizer used in terms
of nutrients amounted to 73,000 metric tons. Present forecasts indicate that
by the year l979/& the total fertilizer consumption could reach 120,000 metric

tonl/yeur. UMDP has authorized UNIDO to act as executing agency in carrying

out a feasibility study on establishing a viable project for constructing a
fertiliger plant in Balawi.

Npuritjys

In his paper H. B. Ng Kwing King stated that in 1974/75 the Mauritius
Chemical and Pertiliser Industries Ltd (MCFI) was commissioned near the harbour
of Port Louis. The plant is expected to produce 100,000 tons/year of NPX fer-
tiligers as well as CAN (26 per cent); about 40,500 tons/yecar will be available
for export. The feedstocks for this plant, ammonia, DAP and potash, are imported.

At present most of the fertilizer is used for the sugar-cane and tea pro-
duction on the Island, which has 92,000 ha under cultivation. Puture plans for
the company have not been finalised. The production of both ammonia and phos-
phoric acid on the Island is being studied by the company.

Philippines

In a paper presented by P. J. W. Cabungcal,a review was given of lertilizer
production in the Philippines whioh was started in 1953 by both the public and
private sectors. There are presently four fertilizer companies having a rated
capacity of 400,000 metric tons. The highest production rate of 304,500 metric
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Pong owas achioeviod im0 Owigt Lo various cosatrarats such oar short gem of
Tecdrto g power Canlare ey o gpar parta ot o, tEes nroduction rate has
nototoee s eantained s they, o thowu the voarly domand SO fertidizers

has 1nroaged Cpom 6 000 tanx 1 e vy 5,300 tons in 1s0d.  The detiogt
18 teins et by imports. Plaua oo rnstructinge o ],000 L«mn/i:x. ammonia plug
1,500 '.w.ns/da.v Hreas mpes xoare ander study, togscther with oo 00,000 tunﬂ/,yr ar
phosptatic fertitiaor plante THe ©ortidioep industry in the Philippinea ig

hanticapped tv o insaffi-ont funts and lack or techinieally qualified personnel,

Assistan « in theso arsas hag beoon requested from IINTDO,
3ri_Lanka

In his paper P. C. Gunawardena stated that Sri Lanka has no operating
fertilizer plant to date. In Novembor 1975 the Goveinment was expected to
award a contract to construct a %40 tons/day ammonia and 940 tons/day .rea
prodiction complex, The feedstock for the plant would be naphtha from an e¢xis-
ting refiner;es Recently, Sri Lanka discovered indigenous phosphate depogitag
80 far about 25 miilion tons of reserves have been identified fur cuploitation,
The present requirements of phosphate rock in the country are 8%,000 tons/,year.
Plans are under way to build a plant for 100,000 tons/yvar capacity, which is
to be cxpanled in the second stage to 300,000 tons/,yoar at which point a sul-
phuric acid plant will be added with a capacity of 140,000 tonn/year to manu-
facture superphosphates., Por Sri Lanka, primarily an agricultural country,
urea and zumonium sulphate are the most important requiremeats for increaging

agricvitural production.

In 1974, 79,500 tons of urea and 143,000 tons of ammonium sulphate were
imported and used for rice, tea, coconut and rubber plantations, Estimates
indicate that by 1980, 201,000 tons/year of urea and 84,500 tons/year of ammo-
nium sulphate will be used in agriculture.

United Republic of Tanzania

The paper was presented by Se T. Nkalami.

The Tanzanian Pertilizer Company was commissioned in 1971« It is the only
fertilizer producer in the countryj it has a capacity of 10%,000 tonl/yea.r of

fertilizers, In 1974 the plant was still operating just below 60 per cent of
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I1I. THE PIFTERNTH THIHNICAL CONFERENCE OF THE NEW FALAND
WERTLLICF.. MAN!TPACTRERS® KESEARCH ASGOCIAG L. N

The NIDO participants als attended the two—lay geasion 0 the Toeknieal

i o of NZPVRA on Looand 0 Noverber 1475 (a1 the progewnr., e annex
). The Conference weosions cavered the (ol l~eings toipiests

0 New Zeniand U ortiliser industry 1n a changing worli

Joirces of phosphate raw materials an the O utheant Asia area

Tmpa t o *he "Cloan Ao ACt™ vwosel ction of proceas e paprent

Foaaible .« Ofeste o ponpine ana aftorentation on rat e O rrLlreer o

Forrilizer proceamns workal o

Foreilizer uae workst op
™ laat two messions were heli o conourrent oooand mogt INIDO part i ipan’ at’ -nled

“heoowerrohop on Pertilizer proo oingte

T papers presonted were availabee 1noa frepricted forrg the conterence
rrocecdingts with *he record of the fiscisaiong will te publiabed and mads avall-
atl. to al. IINIDO participants in its final form with the approval of the
Assoriatione The fuil parti-ipation of the UNIDO participants ~rearly indieated

their intereat in the technical discussions,
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(e) b o LR O O s T Y G U §
APl Qinclc Miperps Cpht L et eyt L a0 RIRARSNH
(/) That it was ©oasitle o s e and T U G R L RN T
manatacture oF sinele g rphoaphat e,
Recomrernia! |ona
le The majorits of parti-ipants reconmenlod at tn e Danlon 8 the

Workshop that in view of ita unloubted benefit it ghould o held cvorp, tywo
yearg, They wer: of the opinion that the coveram of the phogphate prvilizer
technology was very gnods They also expressed the opinion that ohe future
workshops could be of even more benefit to the developin. countries i° -mphasis
were given tog

(&) Training of production manage..ent

() Training of production operators

(¢) Bavironmental protection regulations and the ofticien vy of double
absorption systems used in the manufacture of sulphuric a-idj

(d) Relative merits of single superphosphate application versus compound
phosphates using phosphoric acidj
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Wt o lvede (Moot pact iy ) Srat te mersotuse o the g oprasme Wi
sttt oand 114 onot ociwve o wes bt Tarem e she g et g e Ll aentlons
Parin 7104 ripel);

() Papers and moocar b owore onoex:Coritation of new phosphate deposity
and ‘reilr treatment by oind ot rve

A, Oraeernines the roue of INIDO in tte Workahop, he groap recommend d

‘hat in futures

(a) Advance informution aboat the worrsnop acenda shourd reach each
participant before ho Lo tioreg

(b) Increaged cemphasis stould be ssiven to manaeement and op rators?
trainine in maintenance, corrosien, apare pards and processesy

(~) More information shoult btv wivin on the way UNIDO provit s technical
assistan~~ and the mech-ni-s »¢ roquesting such assistancey

(d) Continued contact shoull be maintained with UNIDO and participants
ghould receive UNIDO publicationsg

() Continued follow-up should be mad: of UNIDO projects and emphasis
shoul’ be placed on their implementation in rhe ficld,
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Indoectrination and trainine Ge Biggy Froduiotron Margeer,

of plant ard M, Jeifar-s, Personnel Orficer,
The Tast foast Faymicra? "artiti-r:
Crl.' Ltti

Preventive maintenance in Je Al Carpbe’ .

fertilizer manufacture General Manamnr

The Bast Joast Farmers?! Fertilizer
Coey Ltd

Production planning based on his- Bay of Plenty Co-op: rative Portilizer
torical data and modified by inter- Co,, Ltd

pretation of likely future demand

trends

Distribution - the role of regional Bay of Plenty Co-operative Pertilizer
intermediate stores and on-farm Coe., Ltd

storage to minimize peak loading

on despatch and transport facilities,

weather conditione, and to allow

regular production sehedules thus

optimising plant use
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The fertilizer act and
reymulations

Suil testing

Fertilizer analysirs

Litrary and inforrmation services

Evolution of fluorides, carbon
dioxide and steam from Super-
phosphate

Superphosphate - caking and
granule Strength

Caicium suiphate films

Agronomy Sservices and links witl
fertilizer manufacture
Techniques and application of
herbage analysis

Receiving raw materials (P,X,8)

Spare parts policy

Operating manuals

M. W. Brown
Ruakura Agricultural Research Centre

E. Pawson
Ruakura Agricultural Research Centre

M. W. Brown
Ruakura Agricultural Research Zentre

M. Kaye

Otara Research Station

New Zealand Fertilizer Manufacturers?
Research Association (NZFMMRA)

K. R. Laing
Otara Regearch Station, NZFMRRA
A. C. Herd
Otara Research Station, NZFWRA

A. G. Charleston
Otara Research Station, NZFRA

Po Bo lullor
Otara Research Station, NZMMRA

8. NcSweeney
Otara Research Station, NZFMMRA

R. C. C, Pearce
Northland Pertilizer Co., Ltd

¥W. B. .&Cklf"‘(
Northland Pertilizer Co., Ltd

T. Henry
Northland Pertilizer Co., Ltd
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bv 10 planta aporated by ¢ companies thro ufout Che oot v owar st e~

million tons of SSP per annar in the vear 1973/70 and with *re now ~oirhoaris
acid plants comine ou-stream at Napior, Morringvi i and Seal we 10 o oar

VY670 thee expertod ~apacity will reach W0 miliion tong/voar o SoF.

/.

Sulphuric acid is ranufactart by the conta~t process cx-ep* 3° Warn-anii

whers the chamber procegs will remain in operation wtil 1+,

Most works use Bradley air-aswert ring-roll orindine =ills @0 oo T rie-
zings of phosphate rock and Broadfield mixer and ‘ontinuoue dens “or *he ran -
fecture of S3P, Various configurations of pranulation cireadt are in--rporated

to improve the storage and handling properties of the superphosphate product.

Mixtures of granulated single superphosphate incorporat ing iive, ground
serpentine rock, nitroger, potassium and trace eclement additives are proiaced
at the various plants. The types of mixture produced depend on the *.pe of

farring, soils, climate etc. of the various areas servicod by *he plants.

Ragw ma-erials

Phosphate rock is imported from Nauru Island, Ocean Island and, more recent iy,
Christmas Island. Phosphate rock is purchased from the British Phosphate Com-
mission (B.P.C.), & non-profit making organization formed in 1913 by the Govern=-
ments of Australia, New Zealand and the United Kingdom to mine and distribute
phosphatea from Nauru and Ocean Islande to the member countries. The phosprate-
mining rights of Christmas Island were purchased by the Australian and New
Zealand Governments in 1948 and these phosphates too are distributed by the
B.sP.C. A small deposit of low-grade phosphate at Clarendon on the South Island
was mined for a short time in the early days and again during the Second World

War, but these deposits are now abandoned.

e e
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Mark, L oand fwetrib i ion

Th male of ortiaroerc 1o mepte direct ta tee castonor gty b
kot aerchants who are pard a margia for arrangine cosoection and feliver,

A verritizer and for coilectingg paymenta,  3al 8 are alac male direct Iy to

aome prodaso oreanizatione cuch oae Che Fralt Suowers Federa iemy, daivy conpanies,

tralires soioties and alee to pow rament organization,

Another trend of recent years has beoen the operation ot atrea! yirally placed
intermediate bulk stores which allow storage or fertilizers well away from the
riants. Thies has provided betier gervics to th farmer and w80 e duced the

“fant e 5f riolent sceagonal surges in sales volume from the plante,

Annther factor affecting distribution is the regulation wheoreby transport
of fertiiizer by road for distances greatsr than 40 miles is not allowed where

a rail service can be useld,

Liaison befweren manufacturera and the farmers is accomplishid largely
‘hrough ficld officers ani agronomists who advise on fertilizer use, put forward
fertilizer recommendationg, arrange field triale and soil tests, and conduct

meetings and seminars to promote the use of fertilizer. A monthly newsletter

is also publisheds A numoer of companies have similar sales promotion systems.
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the Department with detaiis of compozitian, -~ omontal anal g2l and Goeriptiong.
(Sev "ertificats Hf Analysis" attachked)s The “ortliizer regulations detai.

methods of ssmpling and analvsis, lirits of «rror in ~ixture corporitizn, fine-
neas of srinding of additives and purity requirementa, labelling ani so orn.
Check analyses are carried out by the Department of Apgriculture frar *ime to

time,

rice control regulation d subsidies

The prices charged for fertilizers are strictly controiied by the government
Department of Trade and Industry, under the Price Stabilisation Regulations
1974 (previously "Control of Prices Act™ 1947). Bach year on 1 June the indi-
vidua! fertilizer coupani=s submit to the Department of Trade and Industry in-
formation on which their fertilizer prices for the following year are set., The
information required consists of actual and predicted profit and loss statements,
balance sheets, working costs, capital expenditure, sales volumes for super-
phosphate and additives, raw material costs, intake costs and various other
details. The Department of Trade and Industry then reviews this information
from all the companies and decides on prices for the various producte; the prices
are then gazetted and the companies are only then allowed to adjust their prices.
Prices vary from plant to plant.

In addition to controlling the price of fertilizers by the above means the
Government has introduced various subsidies which reduce the cost of fertiligers
to the farmers. The price of single superphosphate has been stabilized by the
1My:ojduotivon of subsidies to cover increases in the purchase price of rock and

sulphur, increases of raw material costs resulting from New Zealand's recent

devaluation, and subsidies which also cover cost increases rosulting from the
downturn of business in 1974 and 1975. The price paid by a farmer for super-
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New Zealand will remain depent ot oon tne produee of 40 lant far inport

rarnirss v many years to comegthe assirios oa steady Suture Yo othe Yertilicor
manufact Leerse The low=cogt production prowenses for aingle supoophoephate

will! ade rredly remain the major sources o1 phosphoruse Most raw materials
wili "7t inae to be imported, althoust 1t i¢ possicle that sulphur sources in
tho Nortt Igland may be increasingly utilizsd, and that nitrogenos fortilizers
will t¢ »anufactured using the recently discovered sources of natural gas off

the noathwest coast of the North Island.
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Kempthorne Prosser and "o. Lt1i
(Hornty Works' 290,00C t/a

Dominion Fertiliser Co. Ltd
Seado.n Works) 115,000 t/a

Dominion Fertiliser Co. Ltd
(Ravensbo.rne Works) 145,000 t/a

Drinedin .

Invercargill

Southland Co-operative
Phosphate Co. Ltd (Auarua Works)
400,000 t/a
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Sri Lanka

Sunawardena, Perey

United Republic of Tanzania

Nkalami, Suphian I.

Australia

Abbott, Clifford A.

Charles, Ivo

Hoare, John

Kreuiter, Rosa J.

Richards, Robert I,

Russell, Richard U.

New Zealgnd

Carran, Robert A.

Mochanical EBneine or

State Fertilicer Manufact irine Corporat ion
"1 Andersen Hoad
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Deputy Chief Bnginecer
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Techniral Superintendent - Phosphate Pro ject
B. He South Ltd
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Melbourne, Victoria 3001

Production Superintesdent
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Rorningeide, Brisbane
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Research and Development Bngineer

The British Phosphate Commissioners and
Christmas Island Phosphate Commission
515 Collins St.
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Nelbourne, Victoria 3000

Ranager

Greenleaf Pertiliser Ltd
P.0. Box 1‘8

Rayfield, New Castle

vew South Wales 2304

Senior Works Engineer

The Phosphate Co-operative Company of
Australia Ltd

P.0. Box 1322!.

North Shore, Wictoria 3001

Narket and Research Officer
Nauru Phosphate Corporation
227 Collins Street
Nelbourne, Victoria Y000

Scientist

Grasslands Division, DSIR
Gore Regiomal Station
Private Bag, Gore
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Seientist
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Professor
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Chemical Engineer
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PROGRAMME OF THE FIFTEENTH TECHNICAL CONPERENCE OF THE NEW ZEALAND
FERTILISER MANUFACTURERS® RESEARCH ASSOC IATION

Wednesday, 10 November

nposium - The Ne ealand Pertiliser Industry in a Changing Worlle
Chairman - D. H, Murdoch

(1) "The Bnergy Crisis and Pertilisers in New Zealand Arriculture®,
Te. We Walker, Lincoln Collepe

(2) "Effects of Stabilisation of Parm Incomes on the Pertiliser Indust ry®,
Ke Co Durrant and L. I. Bryant, Ministry of Agriculture and Pisherics

(3) "Growth in New Zealand Pertiliser Industry Technology over the Last
Two Decades, and Some Thoughts about the Puture™, R. A. Warburton

Symposium - i outhe

(1) "High Temperature Calcination of Christras Island *BY Grade
Phosphate - A Trial Run®, J., S. Hoare, British Phoephate Commissioners

(2) "Design and Installation of a Wigh Temperature Calciner for Nauru

Phosphate”, R. U. Russell and L. A. Newcombe, Nauru Phosphate Corporation

(3) "Development of the Duchess Phosphate Deposits™, C. A. Abbott,
BH South Ltd

(4) "Review of PMRA Research Work on Phosphate Sources®, N. 5. White, FRA

(5) "UNIDO®s Assistance in Developing Chemical Pertiliser Industry™,
Ce Keleti, UNIDO

Thureday, 20 Wovember
Pertiliser Processing Morkshopt Chairman - J. A. Campbell

(1) "Me Bconomics of Acid Storage Tank Desig®, W. B. Mackley, NZPP

(2) "Practical Aspects of Power Costs in a Pertiliser Works®,
Jeo V. Lawlor, NZPP

(3) "Air Cooling of Sulphuric Acid®, 8. A. Clark, KP
(4) *BM30 Will Operatiomn®, P. P. Crotty, ECPP

(5) "Reduction of Dust Bmission from BM20 Will Wet Scrubbers®”,
P. ¥. King, Bay of Plenty

() “Operation of ¥ibco P130 Pulse Jet Dust Collector®, W. K. McCully and
L. J. Johnl, | g

(7) "Operation of Dust Collectors®, T. I. Henry, NZFP
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(%) "Review of CopRCT Re gearch i Nopth iand®, D e KO Coyy Norrand

(¢) wpronomic 3t ddieg on the Availlabiii's At % pper ol Foren Mat:-r1als™,
P. Be Wilirr and Te MOw N FMEA

(1) ™A Study ooepe Use of Lipadd gy 20 ND Tutiom ot ¥.otrit aain on
Potatona™, e £, Ma. 1"y NZF¥
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pertilisera®, Le Me Al 7ain «F
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(11) *use of Herbase Analysi ™ Ae Ao Duncan, minion

(12) wpertiliser Advice™, Ko e ponnecr, Kiwl

ot on Delect ion g.‘i Qperation

(1) wImpact of Clean Air Act on gulphuris A~it Plant Opora’i:ms”.
P, P, Crotty and . Ne Chapmall, . ey

(2) "Den gorubbing®, Ce We Harland and We Be Russ~11, NZFF

(3) "Dust ollection in the Pertiliser Iniustry™y P. L. gpedding,
University of Auckland

(1) *pertiliser Requirements for Crops™, Je Ae Douglas, MAF

{2) "Present and Projected Use of Pertilisers in New Zealand Porestry™,
G. M. Will and Re pallard, Poreot Research Institute

(3) *Porest Parming and its Bffect on pertiliser Usage®, Ro Lo Knowles and
Jo R Tustin, Porest Research Institute
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