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Thailand is primarily an ~griculturcl country with over cighty percent
of its porulation °f over 30 million, deriviag direcctly or indirectly their
livelihoods on farm products. Thc land,sitvated in the tropic zone with
temperature range of 50-100 Aegrees fahrenheit and 30-200 inches per ycar
of rainfall, ie very fertile and suitable for growing varieties uf tropical
crops. The cowntry also earns foreign cxchange to buy essontin! industrial
comnodities for her own need by exporiing mainly her agricultural products
to industrialised comtries with the exception of tin and other minnr minerals.
This can be mseen from the folloving export statistics of 1070%

1. Rice 1,023,902 metric tons
2.  Rubber 253,000 Moo
3.  Maize 1,329,179 "on
4.  Kenef 243,937 "
5. Tapioca 1,021,099 no"

In 1970 total income from nxporting agricvlitural product amounts to
pearly 10,000 million baht or & 450 million, Recently Thailand as well as
other countries in the region that depend on exporting agricultural products
suffer from the deciine in prices of her exporting agricclturel commodities
such as rice, rubber, etc. Some soils have been exrloited during s number
of generations and iis natrral fertility has been depleted, resulting in
the docline of productivi?y.

To sounteract the declining value of its exports and to ensure higher
income to ite farming population, tho government embarks on construction
of irrigation network, and encourages the fertiliger industry by including
it in the promoted industries, but until now with very little sucoess.
It is anticipated that only throvgh oxtensive application of fertilisers, the
agricultural productivity can be expanded to componsatve the declining prioe
as well as to provide the baais on which industry can continue to grow.

Present Fertiliser Consumption

Thailand is agriovlturally divided into four areas naamclyt the north,
the northeast, the central and tho sonth. FParmers in the central grow
mainly rice, because of soil s itability, with casava and sugarcens in
decreasing importance. The use of fertilizers is widespread and the centre
of fertilizer trade is in Bangkck. In the north, farmers grow rioce plus
tobacoco and other vegetables. Growing kenaf or Thai jute 1s widely practioed
in the northeast, while meigze, sorghum and castor seeds are planted on more
fertile land in the northeagt. The south concentrates mainly on rubber
plantation and fruit trecs.




Fertilizers have trickled in ints Thailan! {~r o long time, but only
Fecoptl - too ot lapge quartitic o ertilize=s has “oen impuorted into the

country. This 1s vividly illvotrated hy the import figures from 19F6=19070.

Year Total Fertilizer Import
150 7,354 metric tons
1255 24,290 " "
1530 51,000 " "

17 .5 35},'{)00 " n
‘37() 2{}0’000 " [

The annual coneumption of fortilizers greater thon 200,000 metric tons
has boen achicved since 1357. It has been recently estimated that 45% of total
fertilizers is consumed in the central area, 31’ in the northeast, 144 in the
north and only 10% in the south. Fertilizer congunption cropwise 18 like thiss
537 in rice growing, 157 in vegetatle, 15.54 in freit and 15/ in other agri-
cultural activities. The large increase in recent years has been responsible
by government measures throngh extensive work 2.d distribution eystem ete.

In brief, all fertilizer consumption ia Thailand is presently met by import
with the exceptiom of 25,000 tons/year of ammonium snlfate and 10,000 tone/year
of wrea from loenl prodvetion,

Trend of Pertilizer Usc in Thailand

During the 'aot ten ycars the fertilizer usc pattern hoe changed very much.
In 1930 the sharc °f the Negrour fortilizers i8 roughly abert 507 af the total
fertilizers uicd. It has heen obeerved tc decline gadually every yoar, In
1770 K-grup fertilizer consimption is probably less than 157,

The nse of P-gronp and K-group has never been very great and probably the
two groups togethor amount tn less than 107, Mixcd fertilizers have @ained
favour with the farmers us ovincedfrom the share of the market from 324 n 1050
to 05% in 1970. Prom statistical datas it oan be scen that of all the mixed
fertilisers uscd, ammoni'wm phosphate im the main ind amornte to 507 of the
mixed fertilizers. Ammoniim phrsphate is officially recommended for pice
vhick shows ;§¥§“gnqg~£:fFoas¢ to the fertilizers.

The government is also playing an important part in promoting the use
of fertilizere, and from cxtensive cxperiments and distribrtion channels,
the following formula ‘s drum 1.

¥ -P

Rice mainfertilizer is 15 - 20 - ¢ Casgava
20 - £(

Rubber is HeP=K-Mg Tobacco

11-18-1-3

§
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Potcnti}l Use of Fortilizcrs(

Pertilizer consumptiom is dominated by rice which acconnts ronghly
53% of 211 fertilizcr imports while the rost of fertilizers is used in rubber,
tobanco, cassava and froits., Vers limited ams mts ot fertilizers have been

applied to kenaf faurming.

The fertilizer consumption in 1070 is roughly 30 times that o 1750 in
tonnage or equivalent to 55 times of plant nutrient. If the area of
cultivation in the covrtry ic 11 million hectares (for rice, cassava, tobacco,
rubber and etc.) and the assumed f~ritilizers are cvenly srread ont on the
cultivated land and then from the amomt of fertilizers used in 1959, the
average fertilizer consumption is only 26 kilograms or 10 kilograme of plant
nutriont per hoctare. This figure im 1o he compared favor rably among
So'theast Asian countries like Birma, Cambodia, Indoneeia, Malaysia and
the Philippines. It is still very low, when one cempares this figure
with that of Japan or China (Taiwan) or Korea, which ccuntries use more
than 100 kg/ha annvally. Some surveies have been dome recently which showed
that Thailands' agricultre prodvetion cannot be increased very much
without larger use of fertilizers per unit area of the cultivated 1-nd.
Coupled with the information of good fertilizer response hy mnst crops,
there is a huge potential [or fertilizer congumption in Thailand, and
honce a large ecale production of fertilizers is immediately needed.

One can justify on the present fertilizer consumption ”alnne an immediate need
of & 600 tons per day ammonia plant t» he comverted into fertilizers.

This capacity is already above the minimum ccdnomic size of ~mmenia plant.
This plant will produce ammonia much cheaper than the present 100 tons/day
plant, based on lignite.

I must atress agmin that agricvltural production and fertiliger con-
sumption in Thailand are interlocked and the need of larger scale production
of fertilisers to fulfil the ncods of its agric-ltural production has to be
tackled without further delay.

Local Production of Fertilizers

Loeal production of fertilizers derive from twe eorcess
1)  Bureau of Bangkok Mrmicipal Fertiliger
2) Chemical Fertilizer Co. Ltd.

The Bureau of Bangkok Municipal Pertilizer built the first of four compest
factories in 1259 ir the metropolitan are~ »f Bangkok. The main ohjective
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of the factory is to gt rid »f mmicipal wiste callection which is rcadily
availahle at 2 daily ratec of 3,706 cubic mcires o 7AW orbem, rather thon

to prodi ce fertilizere frorm garbige.

The product of this procese is tH convert aarhage into compost which 18

excellent 80il conditioner tut of limited vale a5 fertilizer.

This factory prodices finally abcut 100 crhic motres of fine compost/day
for distrib-tion, or cquivalent t6 10,000 ions of compost ~nnually. The
nntrient valuc of the compost produce 13 ver)y 1w, esntaining on average
2,137 1, 0.58% PO, and 1.01% K,0.

1t ie clear from the n trient value and amount ~f available compost
produced, that this factory contributes very little to the fertilizers' neod
of the comtry.

The l'ae Moh scheme of Chemical Pertiliz~ Co. Ltd. was originated in the
early sixties with a purpose %o produce ammoni un gulfate and urea from available
lignite. The factory was completed in 1956, without the nurmal prectice of
considering other factors such as plant loeatirn, personnel, other raw
materials, power and market. No records of thorongh feasibility study of
the project have ever heen known., The prices of ammonivm sulfate and urea
at that time were wmfortunately very high and it scemed that the project wae
economic. The idea was that in order to ecmomic the factory, 1t sbould produce
300 tons of ammonivm sulfate and 100 tons of vrea n day. The factory since its
operation in 195357 has had many teething troublegs with the prrcess and up to now
it has only achieved at best 557 of its designed capacity.

Daily reunirements of the plant ares

Lignite 270 tcms/day

Sul fur 49 tonsfdny

Steam 120tons/ary At 46 atm pressure
Electricity 11 ¥W at full load

The factory does not own the lignite deposit itself and has to buy
from Lignite Avthority at n pricc of GO baht/ton or $3/ton. The actusl
cost of lignite as it contains a high percentage of undcsirable components,
which have to be disposed »f, is thereforc many timee higher than the figure
quoted above. Lignite shor1ld have the following specification:-
moistre 387, ash 12=155, valatile matter 257 sulfur 2.5% and fixed carbon 2%
with limitc ash melting point «f 1300° C. It has beon found thet the
quality »f delivered lignite fluctnntes widely. This is due to the nature




Af lignite depusit. The casficr in thie plant is el ¢om o riml o speciri-
catinn Hf liemite., The 1~ ality of limate roaalts in mny failures nd
shut down of the - sificationn pleat, Tt also Lo oo the ooy ity of the gasfier

hecause it cornnt he speratel closc 12 the ~ptimum condiiins.

Electricits and hizh pressure sleam are bought from the Elootricity
Generating Authority pover slant aliscent to the fretory. Tt hag tw~
7.5 I'W genera‘ors. It is otvic' s that the total eap~city of 12 Fugawatt, for
prhlic use s well 18 the fertilizer foctory is anwmy irsdequate. In the
gtartinz vp of tamonia compress T motcrs, it requires high current for a short
timc. There have becn n.HeC0UIS ghut downe of the plant due to the inadequacy
of the pover plant and to hizgh tension e'zctrical frilure from the RElectricity
Generating Authority. Elcctricity enst also takes a majnr share of production
coet. The company is paying on averafe 0.27 baht per kilowntt hour or
1.3 U.S. cents. This is undoubtedly considered to be too high for the
fertilizer production. High pressurc stefn reqnirement is also bought from
the power plant which is algo inconvenicmt to the factory. When there ie
unscheduled atoppage at the power houvse, the factory is automatically affected.
It is clear that a hetter arrangement and synchronising the working schedule
hetween vhe fertilizer company and the clectricity plant is needed for effi-

cient running of th: factory.

Sulfurs 391fr requirement of the factovy cannat be met from the recovery
of asulfur in lignitc if the plant ie running at fall cnpacity. Then 44 tc}n/day
of eulfur has to he imp rted through the port of Bangkck and iraneported

500 kilometers by rail up=country to Hce 'oh. This results in higher cost of

aulfur for ammoninm sulfate prodretion.

Remoteness of the factory causes many communication problems and delay®n
the buildingup of personncl ror proper maintenance and of necessary spare pars,

Cost of Production at Mac ¥oh

Fixed costs remain constant independent of ontput from the factory. It is
dependent on the capital jnvestment of the process. The process of making
ammonia from lignite is expensive, and it is requiring sever:l consecutive
processing phases. It is generally accepted that this process is abowt

dewble in investment cost in corparison to a factory based on naphtla. Mao

Moh factory is no exception to this gencral observation,

Variable oosts vary  according to the production of fertilizers and from

report it is clear,the major cost items have been electricity, gten aad lignite.
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Theee three items nmovnt to 50) of the total varinble cost vhich is =till on

the kigh side.

In summary the Mae Moh factory has mony diffic-1ties, some of which e~n
be technically solved while ~thors are inso'tble. The technical problems of
the plant are listed here?

1. Varinble quality of raw moterinds.

2.  fhe irregularity of tilities, (water, eleciricity, stcam etc).
3, High -urnover ratin of professiinal ptafl.

A. Difficulty of sparc parts procuremcnt.

In ending my brief description of the chemical fertilizer production,
1 am adding o fov lines of facts concerning the large scale produvction of
fertiligers in Thailand. Raw matcrials needed for such o scheme (g, potassim
salte, phosphate rock, and mrterial for hydrogen prodncticn) have not been
f:1lly explored. Bulk importation »t them hcs to le envisaged in any immediate
plan of industrialisation until local produetion is proved geonomic.

-




74.10 . 2





