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Abstract
Mis article outlines the great development of the chemical fertilizer im-

dustry in China during the past 33 years since the [founding of the Psoplae's Re—

public of Chipa, the present fertilizer structurzs and features, It also points

out that emphasis must be given to three main areas, nasmely, adjustment of the
ratio among N,P,X fertilizers, technical rehabilitation with the fecus on )
enargy consarvation, snd raising the application effectiveness of chemical fertfi-
lizers. Fioally, the article puts forward somé tentative suggestions for the
future development of the chemical fertilizer industry in China. '
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China iz a developing socialis? cauptry. By relyiag maizly on ifs own
resgurces, technique and gquipment, and positively importing ad;anced Lechw
nalngﬁ from abroad, and canducting technical exchanges with foreign countries, a
cnemical fartilizer industrial system has been gradually established over the

rast 39 years zince the founding of the People's Repubdlic of China.

At present, our country has 1937 chemical [fertilizer plasts, rangiag I{rom
large, medium and small sizes. Amcng them, there are 1272 nitrogea fertilizer
plants and 697 phosphate fertilizer plants. The total apaual cutput of chemi-
gal fertilizers and toat of pitrogen, phcs;hate. potasn fartilizers, based oo

o, P305 and £z0 respecilvely, Irom 1949 tn 1983 are shown in the table below.

Annual output of chemical fartilizers

{ Thousand wmetric toos )

Tear 1549 , 1953 1569 1979 1982 1'983
Total 6.0 ‘ 266.0 1749.0 | 106534 12781.0 13789.0
N : 5.0 64.0 1023.0 8820.5 10215.0 110%4.,9
Pals - 30.0 723.0 1817.2 2557.0 2666.0
K20 ~— 12.0 3.0 15.7 . 2%.0 29.0

From 1349 to 1983, the output of chemical fartiliczer iz Chiza increased in

zyarage at an annual growth rate of 25.0%. Based on the products zapufactured

12 Chipa, cnemical fertilizer applied in arable land was increased froao

0.C038 Xz per Mu (0.057 Kg/nectare) in 1949 to 9,19 Kg per Mu (137.85 Kz/hectare)
in 1983. Especially, since 1978, ths output of both chemical fesrtilizer and
£rain producis have increased vigorously and sioultanecusly. (See the %table

nelow).

1978 1979 1980 1981 1982 1583

Grain villion Jin 605.53] 664,231 &41.11 | 650.04 | 706,858 | 774.56

products grawth rate % | 100 108.9 105.1 106.6 115.9 127.0

Chemical zillion toms | 8.693 | 10.654 | 12,320 | 12,350 | 12,780 | 13.789

fertilizer| growth rate % | 4CQ 122.6 | 141.7 | 142.5 | 146.7 | 158.6

® Note: One Jin = 1/2 Kg .

The fact that China's agri;ultu:e:ﬁis able to feed one-fourth of tha world



population with oaly 7% of the world arable land shows that, on oge hand,
our agriculture policy has been correct and successful and, on the other, the

vigorous development of chemical fertilizer has played an importan:t rola.

. PART I

In the imitial ipdustrialization period of 19505, a process was develogped
for making smmenia and associated ammonjum bicarbonate., In this process, the
carbonation section is subsiituted f{or CO, removal secticn, which is conven-
tionally aecessary for the purification of the gas stream after (O shift con-

version, and in the meantime it accomplishes CO, utilizatioa and Nﬁj processing.

This process is adopted by most of over 1200 small nitrogen fertilizer
plant with each producing 10,000 to 20,000 tons of ammopnia annually. The out=
put frnm these plants in 1983 was 9,457 million tons of ammonia, accounting
fﬂrfﬁs.&%iﬂf the total ammonia output in China.These plants are featured by small
giza, easy collection of investment, short amortization period, lower reguira-
ments for equipcent and materials,simple mainterance and management, and
flexible feed stocks. HMust of them use local resources as the feed stocks and
their products are sold and consumed locally. These features are very valuable
to a country like Chiga, which is a develoning ccuatrsy with a vasg land anpd

a large population.

Chipa has rich resources in ccal, petroleum and natural gas, and is cne aof
the richest c¢oal resaurce countries in the world. Considerable amount of coal
resource in Chiza is anthracite. This situation resulis in the fact thal most
of the small nitragen fertilizer plants use coal or coke as the feed stocu. Az
the cost of anthracite is about half of that of the coke and the coke cost ac-
counts for about 40% of the ammonia cost if coke is the feedstock, the ammonia
coat can be reduced by 20% if anthraciie is used as the feedstoeck. Hence, an
anthracite gasification procesa was developed in 1950s by using the fixed bed
gagslfier coperatiog intermittently. However, the gasifier requires certain
grapillarities of the lump coal {granular size between 13 and 40 zm is suitable),
while the lump‘coal accounts for cnly 20 to 30% of the total ceal production,
the remainder is the coal powder with the size less than 135 mm. To solve this
problem, we conducted in 196Qs the research work on manufacturing carbonated
‘ceal briquettes with slaked lime,as solidifying agent and since then this tech-

nique was applied in the ammonia plants. At present, over 700 amrcnia plants
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with the daily capacity -ranging frnm %) to 100 tons used carbomated coal |wri-
quette ar 70 to 85% of carhaonated coal briquettes aixed with 15 to 30% of lump
¢oal aad coke az the fesdstocks. We have achieved successful results oz the gasi-
ficaticn of coke. lump anthracite and briguettes far preparaticn of the raw

533 in ammonia production by usiag fixed Yed gasifiers operating intermittently,
both the gas composition and gasification efficieacy being satisfactory. Feed-
stock {lexibility, to which enough attention has %esn given, is one of the reasans

winy the small ammonia plants are viabla.

Through the continuouas efforts oa energy saving and technical rehabili-
tation 1a maay years, some well-managed small ammonia plants with csoal or coka
as the fesdstocks have achieved, for each ton of ammonia, coeaumption of coal,
as the raw material, =lectric power and total energy c¢omsumption of 1.3 %oms,.
12C0 &Wd and 15 ailliow Keal respectively. Taicang Chemigal Fertilizar Flant
in Jiangsu Province is the best which has a total energy consumption of

P ‘
12:53 x 10° Kcal per %ton of ammcria.

Since 197Cs, we nave lmportad 17 largs-sized zitroges fertilizer plants
with advanced technology, 14 of them have beern put izto operatioz successively.
Iz recent y2ars, a lot of Qnrk o Bow tao gperats a2rd zmapage %thess plants well
nas Jeen done and very good results have been achieved. Excent for few plant,
which are in short of feedstosk supply, the annual ocutzuts of ammonia and ures
for mecst of the plants have reached or exceedad the design values. The con-
suzptioas are norrally lower than the guarantes [igures. One ammonia plant
wds on stream continuausly aand safely for 379 days and reached maxioum daily

output of 1069 tons and amn annual output of 347,000 tocs.

decessary japrovements have bHeen made in scme imported placnts, which were
bottlenecked by certaiz process seciions. For exampla, the CO2 removal saction
ia one plant could not reach the design figures. We applied hot potassium
carvornate solution with double promoters, the practice showed that 0oz content
in the purifisd gas stre=am was reduced from 0.25 == 0,355 to less than C.7%,
normally Q.06 -- 0.08%, at 33 -- g4% load, and anargy cnnsumptiou'far gach ton

of ammopia was cut down by Q.2 millicn Keal,

Startizg from 1532, several large-sized anmonia plants were equipped with
computers or intelligent inatruments with microprocessors for process control.
“omputer close-loop contral was applied for key parametars, which have loug

response time and quite a few interferenca factors, and have iafluence oo

stable aperation, output and energy coasumption, amd succassful result was



achieved. The key parameteré are mainly B30/C ratio of the primary reforaer,
Ha/ Mo fatia in syathesis loop, gas outlet temperature and tube wall teopera-
turea aof the primary reformer, residual oxygen content in the flue gas of
the primary reformer, and methane and argon confaat in purge gas, dhen coa- |
piitar control system was introduced 1o one plant, the Hg/Nz ratio deviatiop
from set polnt was decreased froam 0.2 to 0,015, the gas outlet temperaturs
fluctuation of the primary reformer was reduced from + & -» 8 9C to + 3 °C,
the fluctuation of residual oxygen content in flue gas was reduced from over
+ 1.0% to » 0.3%. Besides, computer alsoc momitors and tabulates more than cne
hundred process parameter, aftar datum and processaed results are shown on the
=terminal display, thus providing various informations {or management. All these
have raised the scientic management level of the plact and brought about eco-
nomic benifits of mare preduction and less energy c¢onsumption. For instance,

when Ho/N2 ratio was computer-controlled, 1.5% ocutput increase was achieved.

Positioned betwaen many small and large-sized nitrogen fertilizer plants,
some dozens of medium=ajzgd ammonia plants, built by ocurselves, with the daily
capacity of about 200 tons of ammonia for esch and with csal, o0il er nmtural
gas asz the feedstocks, nave played ﬁn important role in chemical fertilizer
industry in China. These plants are gquite diversiiisd. Among them are the
chemical enterprises of the first generation in Chipa, l.z. Dalian Chemical
Plant and Nanjing Yonglining Plant; the key cheamical fertilizar snterprizes
built during-the initial period of industrialization éfter the founding of the
People's Renublie of Chipa, i.e. Jilio Chemical Fertilizer Plast and Lanzhou
Chemical Fertilizer Flant with oil gasification under aimospheric pressure,
Taiyuap Chemical Fertilizer Plant and Quzhou Chemical Plant with coke, on
fixed bed, as feedatock, aod Sichuan Chemical Plant with natural‘gas inter—
mittent reforming process. Eowever, the most of the medium-sized plaats wers
ammonia-=urea plants built in 1960s and 1970s with catalytic purificatisn

process for preparation of syn. gas.

In recent years, a lot of work was done to improve.management and to develogp
the potential in capacity of the plant, smeapwhile, technical pehabilitation
with energy:saving as the focus was also conducted in nationwwide scale, tnus
Tesulting in ap ipcrease in technical level of the medium-zized fertilizar
plants. The example in this respect are as follows: low preasure fixed bed
boilers replaced by fluidized bed boilers resuliing in the carbon content re-
duction in residue down to less than 1% and remarkabe reductionin coal eonsuzp-
tion; adoption of automatic feeder on the gas generator resulting in an ave-

rage coal copnsumpticn reduction of 113 Kg per ton ammonia; installatioan of
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2 hoiler after ammonia ‘convertar leading o tae rescovery of 0.5 — Q.4 million
Kzal per fon ammonia; COp removal by water washing reslacad by propylese car-
borate sgrubbing resulting iz a reductiom of emergy ¢oosumption by O.}i milliom
Keal per ton ammonia and an izcrease in amsonia output vy &%; adoption of
gall-shaped catalyst in ammenia converter emabling an capacity increase of 15%;
replacement of catalyst B 106 by catalyst BMC for aedium-temperature shift
conversion in medium and small-sized ammonia plaﬁts resulting in a stzam con-
sumption reduction of 20%. Besides, high and nedium pressure boiler 15 being
used soth for heat supply and power geseration, and hydrogea recavery oy PSA
gy cryageaic separation is being Applied for the comprehersive use of purge

gas in large-and medium-sized ammonia plants,

The nitrogea fertilizsr industry in Chiza has now formed an industrial
gystem, fairly wide in scale, which integrates large— , aediuste—, and smalle-—
sized plants with coal, o0il er patural gas as the feedsiocks, and as the
sagapility {or process design, egquipment manufacturing, comstruciion and
Qperation of fertilizer plants.

o N

artilizer ilzdusisy, pheospghats fartildizer ladustcy

=]
(%]

Compared with aitrogsn
in China is guite weak. 2efore liberaiiaom, there was ao thosphate fertilizer
industry in China. Ower the last 35 years sizce She {ounding of our country,
nhosghate fertilizer industry has undergene repia development., At present,
“there are about® seven hundred ﬁhosphate fertilizer plants, sprs2ad over more
taan one-fourth of the <ounties in China. Among thea are several large-
and medium-sized plants, the remaining are small plant built with logal in-

Testment but producing 90% of the total phosphate fertilizer in China.

The maia products of phosphabte fertilizar in Chira are single superpias-
anate, containing 12 — 18% of P5U5, and calcium rzagnmesium phosphate, qantaining
T4 <= 20% of P20s5. Their capacity and output account for over 9C% of that aof

tatal phosphats fertilizar.

Sisgle superghosphate was initially produced in small guantity ia 1955.
Howaver, its output reached 1.92 million tons on basis of PoCg in 19€3 from
the plants with the capacitias of 25, 50, 100, 2C0, or 400 thousand tans per
¥2ar. These plants are norzmally integrated with contact process sulfuric acid
units having the capacities of 10, 20, 40, 80, or 180 thousand ions per year.
Single superpnosphate is manufactured by reacting the ground prosphate rock

with sulfuric acid. Tha final preoduct is obtained after forming and curing.
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The fluorine released during superphosphate  praduction is absorbed with water
to fopre 10% fluorosilicic acid apd thias acid is finally processed iato so-

dium fluarosilicate or other by-products.

Next to the superphasphate, calcium ragnesium phosphate fertilizer is one
kind of phosphate fertilizers in China, which was developed quite sarly and
has been developed rather fast. The calcium magnesium phosphate Certilizer
is mainly manufactured in blast furnaces, wiﬁh a few exceptions in electric
furnaces and c¢yclons furnaces, By taking the measures such as feeding the raw
materials with right proporticn to the furnace, improving the f{urnace coostruc-
tion, purifying the furnace gas for reuse, etc., the product contains up to
17 wm 198 of active P205 and PED5 convarsion efficiency reaches 59% wnen the
input phosphate rock contains 27 -- 29% of Pz0g,

The production of calecium magnesium phosphate fertilizer ia blast furnace
is featured by simple process, low coke consumption. The coke coasumption for
gach ton of P05 ﬁruduct is only 800 == 850 Kz in some well-managed plunts.,
For the areas whare gulfur resourze is in shortage and whers zlightly basis
fertilizer ia suitable to apply, this kind of fertilizer is cne of the best

citric soluble fertilizers.

A commercial test has been coaducted on the vertical cyclones boiler, maving
steam generation cépacity of 75 tons per hour and takiag powder coal as fuel,
to produce calcium magresium phosphate fertilizer, so tnat the bgiler not only
generates steam but also produces calcium magassium phosphate fertilizer, re-

sulting in sost reduction and elimination of waste residues,

Arong the varieties of phosphate fertilizer in China, the fertilizers
which contain high phosphorus concentration and which are also compourd fer-
tilizera account for only a small vercentage. Attention has hesn drawn to

this situation.

A phasphotic acid unit of dihydrate proceass with a daily capacity of 30 7T
P05 was built in Phosphate Fertilizer Plant of Nanjing Chemical Iadustrial
Company. HRecently, a phosphoric acid unit with a daily capacisy of 100 T
Pz0s was built in Yunnar Phosphate Fertilizer Plant. An ammenium pheosphate
unit having a daily capacity of 00O T was built 1a Phoszsphate Fartilizer Plant
of Nanjing Chemical Industrial Compzany. Another DAP unit with a capavity of

120,000 tons per year built at Tongguanshan in Anhui Proviace.

A triple superphosphate unit with hot process for making phosphoric acid

was built in Guangxi, arnd anothes TSP unit, adopting recycled dilute agid




sclidifying proczess, was zuilt in Yurnnan Phosphate Fertilizer Plant.

Besidus, phosphnate fertilicers such as precipitated calcium phosphats. Po-

tassium dihydrogen chospnate, ground phosphate etc. are also produced in Chlna.

Caina is rich io geat and lignite resgurces. Over the last tsa years, humic
fervilizers wers daeveloped rapidly and applied widely in various places. Nitric
humie compound fertilizer can be manufactured from nitric humic fertilizer, wnich
i3 made by using peat or lignite and treated with ni4ric acid, with the additiea
of N,P,K. This fertilizer, being inorganic and organic, can improve soil
suality, promote fariilizer efficisncy and stimulate ¢rop growtd. Bspeeially,
it can raise the output and improve the qualitfy of the plamts Like fruitl trees,

malons and :tobaccos-

In 19505, research work was conduated far the develupmént of makiang pnoa-
oheric aeid with wet process and ammonium phosphatsa fertilizer. In mid 196Cs,
commercial unit for making diammorium phosphate was bujlt. Based on the con-
dition that phosphate rock Lo some places of Chiza is poor iz gquality aznd <on-
taias higk impurities sucn as aluminium, iron and sagnesium, in early 1930s4
a slurcy coacessraticn process {or makizg solid ammonium phosphats was deve-
loped. This process includes followiag aain gtepa: preparation of shoschoric
acid with dilydrats progess -—— gegubtralizatics with gaseous aﬁmcnia -—— slur=y
concantrasicn oy deuble effect evaporation -—- spray drying or drum graculationm
and drying. The product is maialy moncammonium phosphate with Ni Pz05 i X350 of
10.5 : 42 1 0. Its active Ps0s5 is higher than 9% and water solubility is over
65%. This process allows the use of medium——grade phosphate rock (P205 1 29%,
Al Rz b, FepGz: 3% MgO: 2.5 -— 3.5%), and has no st}ingent material require-
meat oa the concentration equipment. More impertank is the fact that it avalds
the sarious secaling, which is formed during conecenmtration of phospneric acid
extraction and is aard %o trzat, and therefors it is of great signiflicance %o the
zroduction of hizh concentrated phosphate compound fertilizer with domestii

resources.

The proeess wa have developad for producing nitro--phosphate fertilizer iz

available [ar commercial use.

Most of the phousphats deposits ia China are found iz slowly igelined beds
with moderate tnickness. The mining operation is difficult. The izpoverich-
ment and loss of phosphate rock are high. Achievements from research work zave
been agplised i3 the mew design {or a bemificiationm plant having an aznpal

capacity of over ones zillioca tons and using weaihered and semi-weathered de-
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posits on ground, calcium-bearing phosphate rocks, and gilicon=--, calcium-Lear-

ing phospbate rocks as the pzy materials.

China is relatively rich in phosphate deposits. The proved resources can
meet the long term requirement ¢f Chima's phosuhate fertilizer industry. It is
expected that as a result of the development in miaing technique and praduction

process, the future of the phosphate fertilizer industry in China is prospercus.

The output of potash fertilizer in China is lew, it was only 29,000 tons io

1983.

In recent yeafs, China has alse devélcped microelement fertilizers., The
main products are boros, zinc, manganese, copper, melybdenun fertilizers.
Experiments in large areas on cotton, rape and fruit treses have resulted in re-

-markable yield increase,

PART IX

During the past 55 years, the development of chemical fertilizer industiry ia
<hina is vigorous. However, the task of fertilizer industry is still neavy L
we compare its preaent siftuation with the target of the zatignal 2coaomy at “he
end of this century and with the increasing demands of various kinds frem agri-
cultu}e._ The maia tasks are as follows:

1. At present, there exists a serious problem in Chipa's chemical
fertilizer industry, in which fartilizer botk produced and con-
sumed are lacking in phosphorus and potassium, and are out of
proparation among N,P,K autrients. In 1950, the chemical ferti-
lizers produced in Chiom have MN: Pas5 : X50 of 1 ; 0.23 : 0.0G2,
It is anticipated that the ratic af N : PEDS i A0 must be ad-
Justed to 1 : 0.4 — G.5 : 0.1 in near future, the ratio of ghos-
ph&te and potash fertilizers must be increased when aitrogen far-

tilizer is developed steadily, focus must be given to the deva-
lopment of coumpound and blended fertilizers so that at the end of
thia century the ratio of N : PpQg : K20 will be 1 1 C.6 : 0.2
and the total output of chemical fertilizers will reach Q.12 —--

Q.15 billion tons. As a result, the total grain output will



reacnh $6C billicn Jin by that tize.

2. Tecnnical rehabilitation should he deoze in existing chemical
fertilizer plants. Special attention amust be given to the
redustion af enmergy. consumption. Of course, the plants should
he revamped in a planned way so that the besf ecopomic beni-

it will %e achieved.

3, Close co-operation must be made between chemical [ertilizer
industry and agriculture so that chemical fertilizers will be
applied scientifically and economically and fertilizer appli-
cation effeciency will be increased. t is very important
that the increase in social and economic Beriiits of the
chemical fertilizer must be greater than the growth of the .

ehemical fertilizer cubtput.

PAAT LIl

Iz order to fulfill the above tasks, great ef{orts must te zade ia varicus
aspects. Following are ay teutative opinions se far as the chemical Jariili-

zer technology is c¢oncerned.

The pitrogen fertilizer should be further develcped in tae short and ze-
dium term. However, it is more important to conduct technical rehabilita-

tion step by step for existing plants witn the focus on emergy saving. As for

it

=
ar

varieties of fertilizers, we should devefop compaund fertilizers and adjust
ratio of N,F,K.

ct
T

h

L]

30 far as the large—sized ammonia plants are comceraned, techmical revamping
should be done in a planned wéy by applying the advanced aod proved technology
developed either at home or abroad. The items which are available for revamp-
irg are as Ioilows: addition of combustion air preheater and steam superhea-
ter burners, improved Benfield syssea {for COp resmoval, molecular sieve for
water remcval, pressure swiang absorpticn, purge gas treatment by oryogenlic ar
permeation procassas, CO selective owxidation, etc. It is anticigpated that total
&

energy consumed for aach ton aof ammonia will be raeduyced from 9.5 -- 10 x 10

Kecal tag 3.5 == 9.0 x 106 Xcal, apd capacity jacreased oy about 5% when ravamping
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is implemented, thus making the technological level of the large-sized nitrogen
fertilizer plants up to the level af 1980s3. We 2xpect that the investment can
be amortized in threé:to five yeérs. Based onp tae resourcas ia China, thea
medium-sized nitrogen fertilizer plants will mainly taks lump anthracite as the
feedatock in & quite long peried to come. The proved energy saving measures
mentioned above for medium-sized plants should be =zpplied. For those plants
where conditions are: suitable, it is advisable for them to turn to producizg
nitre-phosphate fertilizer or ammopia integrated soda aan. Powder coal gasi-
fication technique should be developed without delay. This is of 'great signi-

ficance as coal reagutrcesz in China is fairly abundant.

In principlae, the gmall-sized nitrogen fertilizer plants are facing the
Bamﬂ.problems a3 medium-sized plants, Technical revamping with energy saving
as the main task should be carried cut, However, comsideration must be taken
to raw materials, water, e%ectric power and mangement level of the plaats,
aod revamping priority must be given to those plants where their local coadi-
tions are favourable so that best epergy saving results will be achieved witn
less investment.l Bpecial attentics should be given Lo the improvement of
physical and chemical properties of ammonia bicarborats product. For some
plants where conditions are suitable, it is advisable to turn to producing

acmonium phosphate or pitro-phosghate fertilizer,

Iz some suitanle locations direct application of liguid ammenia is alsg
advisable, . 3ased on the sresent conditions that chemical rfartilizers in our
country, and most of the phosphate fertilizers have low concentration, great

strides should be made in phosphate fertilizer iadustry.

Single superphosphate and calcium magnesium phosphate will remain the
zpain varieties of phosphate fertilizer in our country for-a time o come.
Firat of all, attenticon should be given to the cn-spot emrichmant of pneg-
phate rocks so as to provide qualified raw materials and %tc raise product
quality and reduce sulfuric acid consumption and erergy consumption.

Secondly fluorine pollution should be abated, more varieties of products from
fluorine treatment should be manufactured, f,i, producing aluminium 7luoride
and cryolite from comcentrated fluorosilicate solution. Some plants may make
triple superphosphate to replace sicgle superphosphate. A5 te %the caloluxm
magnesium phosphate praduction, proved experisnces in feedstock sruparatioa,
furnace structure, utilization of waste heat should be spread process aad
equipment should be improved, coke consumption be reduced, technical level fér

the treatment of solid, liquid and gaseous wastes be increased. Thirdly,
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nuzber of pghogphate faertilizer baszes qust be estabiished, ammoaium phoschate
uaits with wet process for phospaoric acid production be built, seme nitrogen
fertilizer plants whicn are producing ammonia bicarbonate, ammonium nitrate and
amagnium sullate be modified to produce ammanium phnosphate or zitro-phosphate,
the proportion of nigh concentrated phosphate and compound fertilizers aust be

increased in the tatal output of chemical fertilizers.

Iz order to acselerate the step of zodernization nf.ghnspha:a feptilizar
industry, s group of key research itams fer salviag practical productiom prob-
lems ars veing tackled, {,i., enrichment technigue of low-and zedjum~grade
phaesphate rocks, improving the quality of the ald products, developing aew pro-
cesses {or nitro-phosphate and ammonium phusphéte, cammerical demonstration of
the technclagy for solid, liguid and gaseous wastes treatmmet, meanwhlle,
some key gguipments and technologles will be imported.

The foundation of the potash fertilizer industry in China is very weak.
dowever, we should actively expand the axisting plant capaciiy. Our siress snould
Te put an the brine.laka in yinghai Provizce, which is rich in cotask rescur:as;
The project far the exploitation of the resourcas Yberes is zow undsr caomatraction.

In addition to the vigorous development of the chemical fertilizer, we also
cl2arly realize that application of zhemical {artilizer is %¢ ineTeass crop
7ield, ard that increasing the output variety and quality of chemical fertili=
zer azd raising its application efficiency are two key links {or the chemical

fertilizer %o contribute its snhare ta the total berifit of zational economy.

Much work has been done om systematic study in pedology, plant ausriology,
mechanism of [ertilizer effect on c¢rops and scientific application of ferti-
lizers, but, gemerally sﬁeaking it 1s far from enough. In generai, the aprli-
cation efficiency of chemical fertilizer in our country is low, it implys that
the potential in this area is great., The experiment dome by the agricultural
resgarch unlt has shown that nitrogen utilization rate. of ammomium bicarbonate
by deep application was much higher tham that by surface dressing, and that

ne granulated armonium bicarbarate with coating faor delayad effect was evan
hettear. In future, in addltlon ta inersasiag chemlcal fertilizer ocutput,
chemical fertilizer departments together witn agricultural dagartzents should
provide on-spot technical services (including soil anélyﬁis, giving directions
for applied fertilizer quantity and variety, preparation of various hlended

fertilizers, and providirg scieztific apolication method of fertilizers) for
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the peﬁs&nts, who are in want of scientific knowledge in agriculture artar in2
Responsibility System is practised in the coumtrysides. Bazed on soil analjéis,
Liadning Province inc;eased N/P ratio from 1 3 Q.15 to 1 : Q.35 from 1979 to
1981 over 12 million Mu of land, as = result, nitrogen utilization rate was
increased »y 20%, and the sverage output of various crops was increased oy
20%. The close cooperation betfween industry and agriculture will beaifli: both
fertilizer plapta and peasants, and also impel chemical fertilizer induscry

to produce more fertilizers with highesr concentration and efficiency, nmore
phosphate and potash fertilizers, more granulated and delay-effect (coated)
fartilizers.,and to provide blended fertilizers, humats fartilizers and micro=-
elegent fertilizers according to different locations, soil analysis and crops.
In this way, not only the soclal and economic benifit of chemical fertilizef
will be doubled and redouybled, but alse the chemical fertilizer industry

itself  will march forward vigorously and soundly.






