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ABSTRACT

The former Chemical Fertilizer Plant Fertilizerusited at about 15 far from Arad was shut
down in 1990 and since that time dismantling ofipment was carried out, but concrete
buildings and environment affecting heritage reradion the site. The paper deals with the
state of pollution on the site and with the possibs to liquidate buildings so for reuse of

the area and also for correcting the landscape.dbgnng by controlled explosions is a

solution that can be so effective as producingigificant pollution.

*

1. INTRODUCTION

The platform of the former Arad Chemical FertiliZélant is situated at about 15-km
eastward from Arad and about 2-km far from the etbsnhabited area.

The plant was set up in 1971 when construction begu the first part was started up
in 1977. This first part produced NPK type complestilizer and had a capacity of 100,000
t P,Os per year. As a secondary product ammonium nitratetm-chalk containing 75,250
t N/year resulted.

The basic adopted technology, an imported omesisted in attack of phosphate ore
with nitric acid. So it was necessary to build atakt up at the same time ammonia and a
nitric acid producing plants. Also suitable dep®siind storage places for raw material
intermediate products and final products had tedrestructed. The necessary utilities such
as industrial water, steam (resulting in an elegiower plant), and industrial air were
produced and sewage for different type of used mwwads necessary as well.

In 1976 the construction of a new part of the plaegan, this time the urea being the
final product. This meant a new 300,000-t/year amim@lant, similar to the first one, and
a. 420,000-t/year urea plant, a new electric-poplant and the suitable deposits. These
capacities were stared up in 1983.

In 1990 the plant was shut down because of reabahgre not object of this study and
it was never started up again. Afterwards all tedbgic, electric and automation
equipment and the steel constructions was demdlisimed sold. The technological
equipment is dismantled and valorized partly ireothlants and mainly as scrap iron. Such
way on the platform only concrete and brick congtons and small amounts of unused
raw materials such as phosphate and diatomite nemaiA surface of 343,482 2nis
involved.

Now only a small part of the plant is occupied lmal enterprises that deal with
storage and distribution of petroleum derivatived af chemical fertilizers (produced by
others). The remaining area is not used in any wag is occupied by not usable
constructions. A proposal for demolishing the émgstuildings and industrial reuse of the
area was forwarded, but until now the technicaltbmhs were not established and no
financing was found.
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However, a general demolishing project and alsopecial demolition project by
detonation were set up. Environment protection@itthimposed an assessment that had to
contain results of chemical analyses concernind poilution and its radioactive
contamination, data concerning contamination ofemgebund water and also analyses of
concrete to be demolished.

Demolishing concerns buildings of the former compWPK fertilizer plant, one of the
ammonia plants, the urea plant, deposits and theletd scaffolds. These constructions can
be classified in two groups, namely one suitabldé¢odemolished “piece by piece” and
another that can be demolished either “piece byejjeor with explosives. During
demolishing environment affecting pollutants ar@ested to be noise, dust, the resulting
waste, including dangerous ones (asbestos, phasphaste).

2. ACTUAL STATE OF ENVIRONMENT ON THE PLANT AREA

a. Water Quality

The actual state of water quality in the area ef filrmer plant is illustrated by the
results of analyses carried out by laboratoriesspécialized water authorities or in
laboratories certified by those authorities.

Underground water quality was controlled on samfilesn wells existing inside and
around the plant. Results of one of the latest §ampnd analyses are given in table No. 1.
ISO standard methods were used.

Underground water quality

Tablel
o Wellmber

Characteristics

F4 F6 F7 F8 F11] F12[ F13| F14
pH 7.85 6.5 7.08 6.62 7.0¢ 5.49 7.710  7.40
Ammonia, mg/l 0.37 1.43 1.27 2.88 0.74 3.0 3.56 630.
Nitrites mg/I 0.14 0.03 0.01 0.05 0.0p 0.04 0.26 600.
Nitrates mg/l 195.2 45.70 199. 1890 10.0 48.1 .@8%2204.5
Phosphates mg/| 0.22 0.15 0.13 4.6( 0.16 1.46 0.1®.10

However the analyses results are improved comp#oegrevious periods, they
generally are worse than the provisions of theldviater quality standard (e.g. pH 6.5 —
9.5, ammonia 0.5 mg/l, nitrates 50 mg/l)



Radioactivity data for water collected in wells aeproduced in table 2 and it can be
seen that values do not reach warning limits.

Radioactivity data for underground water

Table2
Characteristics Well number
F4 F6 F7 F8 F1 F12 F13 F14
Immediate
activity Bg/n? 312.8 233.3 119.0 122.7 229.7 266.8 915.6 2688
Activity after 5
days Bg/m 2194 108.4 96.2 82.3 82.3 81.§ 8556 123|8

Evens taking into account errors of about +50 Bgth&values are inside the warning
value.

The characteristics of water discharged into tkerrMures are controlled by the
laboratory of the specialized authority. Figurestfe latest sample are given in table 3.

Waste water dischargeinto river Mures

Table3

Max. admitted value ReG.l.Stered value
Characteristics
pH 7.68
Suspended matter 35 123.00
Fixed residuals 2,000 655.00
Ammonia 71.00
Nitrites 0.01
Nitrates 16.00
Phosphates / phosphorus 23.2/7.56
Phenols 0.03
Extractables 20 23.60

However in some respects not inside the admiteddes, the characteristics of
wastewater prove that now household type activaiesdeveloped on the site and, at least
in this respect, there is no heritage with envirental meaning.

Air Quality

During its activity the plant had a polluting inflnce on atmosphere mainly due to the
nitric oxide emissions, but also to ammonia and.défier shutting down of plant, all this
type of pollution was eliminated.

A possible discharge of pollutants to the atmosphean appear during the future
demolishing the concrete buildings, by crashing aradsport operations. Classic way of
demolishing produces solid particles, but if detmmawill be the chosen method further
CO,, Ny, nitrogen oxides, and carbon monoxide, the latektgh toxicity, can appear.



E. Dumescu, L. Klein / RESEARCH CONCERNING THE STATE... 29

Quality of Soail
Data regarding chemical characteristics of soirajgoduced in table 4.

Results of soil analyses

Table4
Sampling pH Ammonia Nitrates Phosphorus Kalium
place
Nitro-chalk 7.7 20.0 6.10 135.8 825
plant
Ureea plant 7.9 0.48 0.70 139.7 450
_ Packing 7.5 0.60 0.80 432,0 1150
installation
Nitric acid
olant 8.0 2.18 0.83 103.5 151
Ammonia 8.1 1.08 2.14 25.11 265
plant
NPK 7.2 0.42 0.25 84.00 850
conditioning
Nitrochalk 8.1 0.64 5.90 85.60 675
prilling
NPK plant 738 12.4 0.72 80.80 127
NPK pilling 78 2.16 13.8 84.00 1920
KCl drying 8.1 2.08 0.82 93.20 1000

The gray marked values are above the maximum astinitt

Radioactivity data are as follow ¢lobal activity, Bqg/kg):

- Phosphate ore storage area: 1149.2 + 85.2,
- Ground level: 1454.3 + 99.5,
- +7mlevel: 1776.5 + 114.8,
- Soil inside the plant: 631.4 £ 51.9.
Comparison and criteria value is annual averagmaativity of non-used soil in Arad:
478.7 Bg/kg.

b. Pollutant content of concrete

As a possibility to solve the pollution remainedteafthe plant shut down is
demolishing the existing concrete buildings, thdypant content of that concrete can be
important. There for analyses of specific pollusanbntained in building concrete were
carried out. Some of the main results are repratdiiceéable 5. The analyses produced the
highest fluoride content of about 7 — 8mgF/Kg iesitie south NPK prilling tower and
inside the NPK processing building.



Pollutant content in concrete of buildings

Table5
Sampling place Nitrate Ammonia Phosphates
mg mg N/Kg mg N/Kg
N/Kg
South NPK prilling tower, outside 8 <4 <4
South NPK prilling tower, inside 240 68 62
North NPK prilling tower, outside 6 <4 8
North NPK prilling tower, inside 280 87 72
NPK processing building, outside 21 7 25
NPK processing building, inside 320 140 56
Nitrochalk prilling tower, outside 17 <4 -
Nitrochalk prilling tower, inside 64 14 -
Nitrochalk building, inside 82 22 -
NPK building, inside 104 63 35

The following comments are given to the analysgsafiitant contents of concrete:

- results for a layer of 0 — 10 mm of concrete \maslyzed as deeper ones did not
present any of the specific pollutants;

- on the concrete surface mainly calcium nitratgrssent because of reaction with
calcium carbonate, there for presence of ammoiriagan is lower;

- urea could not be found as it suffers a hydrslgkiring the time;

- the low fluoride content is due to the low preseof fluorine in fertilizers.

3. DEMOLISHING ASA SOLUTION TO AVOID FURTHER POLLUTION AND
TO PERMIT REUSE OF LAND

As the area of the former fertilizer plant is so posied that it can become a
flourishing industrial area and some new activiaieady started there, but the existing old
buildings can be a danger for them.

A project for demolishing was set up by the samsitution that designed the
plant and it has the approval of the local council.

During demolishing the existing water supply netkyadhe existing sewage, the law
voltage electric network and the access road nétwaoll be used. It is important that
specialized people emptied the electrical transéoristations, so these stations contain
neither transformers, nor the oil. Such way padatiwvith them is prevented and not any
leakage of oil was found.

During demolishing the main equipment to be used t®ncrete breaker, two bucket
track excavators, a frontal feeder a bulldozer.

The main technology proposed for demolition is thsihg explosives. In a previous
work the authors referred to that technology (Durne&lein, 2007), conclusion being that
this technology is suitable and not dangerous garting safety as regarding environment
protection. Biali, G. et. colab., 2006, was stud@d.S techniques for agricultural lands
altered by pollution.

As the concrete is not really polluted, the wastulting in demolition by explosion is
not dangerous and can easily be reused as fill eignial.
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4. CONCLUSION

Demolishing of the buildings that belonged to thenfer Arad Fertilizer Plant is not
only possible but also a necessity as they areyhiggraded, they represent a danger and
risk for other objectives on the platform and foe persons working there. Demolishing is
a polluting activity but its polluting power is nwery high and can be limited by suitable
steps on the site.

Reuse of most of the area of the former Arad Feetil Plant is possible only by
demolishing the very specific buildings. The demloing is a condition of ecologic,
economic and scenery reconstruction of the area.
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