












Bilag 1 side 1 til pkt. 3..2 i saknaden 

PRODUKSJONSBESKRIVELSE: FULLGJ0DSELPRODUKSJON (består av Fullgjedsel- og 
Kalksalpeterprodukter) ved YARA PORSGRUNN 

Bilag 1 side 3 og side 4 viser en skjematisk fremstilling av produksjonsgangen fra råstoff til ferdige 
produkter. 

Produksjonen av Fullgjødsel er basert på Norsk Hydro's NPK-prosess. 

Denne går i prinsippet ut på å overføre tungt løselig kalsiumfosfat til lettløselige ammonium- og 
kalsiumfosfater. Dette oppnås ved å løse råfosfat i 60 %-ig salpetersyre. 

Deretter fjernes % av råfosfatets kalsiuminnhold ved utkrystallisering av kalsiumnitrat-tetrahydrat. Dette 
skilles fra moderlutløsningen ved filtrering og smeltes til "kalsiumnitratsmelte" for å få den pumpbar. 

Fremstilling av moderlut og kalsiumnitratsmelte foregår i Fgj.2 og Fgj.3. Moderluten fordeles så til Fgj.3 og 
Fgj.4 etter behov og prosesseres videre. Kalsiumnitratsmelten fra Fgj.3 pumpes over til KS mens smelten fra 
Fgj2 fordeles mellom Nutriox i Fgj2 og KS etter behov. 

Moderluten nøytraliseres med ammoniakk, tilsettes eventuelt ammoniurnnitrat ogleller salpetersyre (blir til 
ammoniumnitrat ved nøytraliseringen) og dampes inn. Ulike salter som kaliumklorid og -sulfat, 
ammoniumsulfat, dolomitt, kiseritt, borax og sporstoffer tilsettes før miksing, prilling og størkning. 
Tilsetning av salttype er avhengig av varetype. 

Deretter vil sikting, kjøling og kondisjonering avslutte prosessen. 

Kalksalpetersmelten som inneholder ca 3 % salpetersyre prosesseres videre i henoldsvis Fgj.2, KS og 

a eventuelt Konvertering. 

I Fgj.2 lages Nutriox ved at saltsmelte nøytraliseres med kalsiumoksyd, og renses i decantere og pressfilter 
for å få lav vannuløst. Ved å nsytralisere med kalsiumoksyd istedet for ammoniakk får et "ammoniumfritt" 
produkt 

I KS som er hovedmottaker av kalksalpetersmelte lages granulert Kalksalpeter ved å nøytralisere med 
ammoniakk, tilsette salpetersyre (blir til ammoniumnitrat ved nøytraliseringen) eventuelt ammoniumnitrat 
direkte , skille fra vannuløselige forbindelser og dampe inn til riktig vanninnhold for produksjon av 
granulert kalksalpeter. Rensegrad av vannuløst avhenger av varetype. Ulike salter som borax og kiseritt kan 
tilsettes før granulering. 

Deretter glatting, kjøling og eventuelt kondisjonering. 

I KS lages også flytende kalksalpeter. Utgangspunktet er da n0ytralisert og renset saltsmelte som eventuelt 
tilsettes ammoniumnitrat og justeres til riktig vanninnhold ved inndamping eller tilsetting av vann avhengig 
av produkttype. 



Bilag 1 side 2 til pkt. 3..2 i søknaden 

I Konverteringsanlegget (har ikke vært i drift siden 2000 pga manglende behov) overføres (konverteres) 
kalsiumnitratsmelte til ammoniumnitratløsning og kalsiumkarbonat ved at det tilsettes ammoniakk og 
karbondioksid. Ammoniumnitratet overføres til Fgj .3 og Fgj .4. Kalsiumkarbonat (Konverteringskalk) er lite 
løslig å filtreres fra. 

Ved produksjon av Fullgjødsel og KS trengs ammoniumnitrat. Mesteparten av dette produseres i 
Fremstilling 1,2 og 3 ved reaksjon mellom salpetersyre og ammoniakk. Ved å utnytte reaksjonsvarmen til 
inndampning produseres 80 %ig ammoniumnitrat. Fremstilling 1 og 2 er anlegg plassert i KS, mens 
Fremstilling 3 utnytter apparatur i Konverteringsanlegget når Konvertering ikke er i drift. 
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PRINSIPPSKISSE - FULLGJBDSELPRODLIKCJJQN VED YARA PORSGRUNN 
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1 Introduction 
This document describes estimated changes in emissions linked to a planned production 
increase up to 2400 Myr NPK (YP02010) for the NPWCN area. Estimates are also 
made for estimated emissions for a production leve1 of 2200 Myr NPK. 
Current emission levels are compared to BAT emissions described by EFMABREF. 

Estimates are done on a feasibility-study level. Higher accuracy in the nurnbers will 
require extensive measurernents and testing in the plants. 

Emissions from NPK 3 
In this chapter emissions fiom NPK 3 are treated. It is assumed that emissions h m  dry 
part will stay constant, while a capacity increase will affect emissions fiom wet part. P 
production in NPK3 wet part is assumed to be increased fiom today's leve1 of 202 t/d to 
300 t/d P. 

Status emissions 
In figure 2.1 an overview of relevant emission points are given. Numbers are obtained 
by using normal nutrient concentrations (taken fiom operational manual in NPK3) and 
multiplying these numbers by measured water flows. 

f y p i e a u n i i r ~ A ~ ~ ~ m < S  

? i o m c Y s i i r r i m n i W p m L  
m 

r r r m  
*wr" 

x - 

'PW- 
' P r -  

7.PI-*- 
t?S+bWN 
I i # W M U N  
0.13 m P 

Figure 2.1: Relevant emission points in NPK 3 

Change of ernission level when increasing production 
In this chapter changes in emission levels are estimated. The basis for the estimates is 
that digestion liquor purification by means of pusher centrifuges is introduced when 
increasing capacity, allowing the usage of pusher centrifuges for CN crystal separation. 
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This alternative does not require additional air usage compared to today's production, 
meaning that emissions from the filter wash tower C3205 will be unchanged. 

The following changes are assumed to take place. Emission points refer to figure 2.1. 

Venturi scrubber L3202 (via tank T32221 
Emission is depending on 

- digestion temperature 
- surface of tanks and ventilation from tanks 
- feed of phosphate rock (amount of material to be oxidized) 
- type of phosphate (sedimentary rocks give higher emissions than 

eruptive rocks) 

When increasing the production, there will not be any physical changes in the digestion 
section. The digestion temperature will not change significantly. The amount of material 
available for oxidizing will be increased by 50%. It is therefore assumed that emissions 
to water and air increase by 50 %. This is conservative. 

Main wash tower wet part (C3201) via tank T3222 
It is assurned that the emissions will increase proportionally by the number of new 
crystallizers (increase from 1 0 to 16 crystallizers). 

Filter wash tower 
No changes in emissions due to no increase in number of tandem filters. 

Venturi scrubber L3204 
57 % of the air to the venturi scrubber comes from the filter wash tower. There will be 
no changes in emissions from this wash tower, but it is assumed that total emissions 
from remaining wash towers will increase by 55 % (50 % increase from C3203 and 60 
% increase from C3201). 

Combined this will give an increased emission from the venturi scrubber of 0.43 x 55 % 
= 24 %. 

Summarv 
The changes in emissions from NPK3 are given in table 2.1. In this table an estimated 
emission leve1 based on a production of 2200 kt NPK is also given, based on 
interpolation between emission levels at today's production and on the 2400 kt/yr 
production level. 

Table 2.1 : Changes in emissions when increasing P-production. Production in dry part 
of plant incl. neutralization section is constant. &l figures are given as kgh. 

I 

N to 
water 
P to 
water I 

Venturi and main 
wash tower (fiom 

T3222) 
Today 

1.38 

0.04 

2400 kt 
NPK 
2.07 

0.06 

Sum emissions 
(include all emission points) 

Filter wash tower 
(fiom T3230) 

Today 

3.23 

0.07 

Ventun scmbber 
(fiom T3225) 

2200 kt 
NPK 
27.1 

0.14 

Today* 

26.3 

0.13 

2400 kt 
NPK 
3.23 

0.07 

Today 

4.23 

0.02 

2400 kt 
NPK 
27.9 

0.16 

2400 kt 
NPK 
5.17 

0.025 
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3 Emissions from NPK 4 

NOX-N 
to air 
NH3-N 
to air 

In the feasibility study YP02010 it is assumed ihat P-production shall be increased by 
98 tld, corresponding to 27 Myr P. Extra P produced in NPK 3 wet part is assumed to 
be utilized in NPK 4. This will require blocking up NPK 4 to an annual production 
volume of 1500 kt NPK. Today's production volume in NPK4 is 1000 Wyr NPK. 

3.1 Status emissions, emissions when increasing capacity 

*) average values from 200 1-2006 

Gintautas Juonys has estimated increased emission levels for NPK 4, based on a 
production volume of 1500 Wyr (appendix 1). The results are given in table 4.1. No 
measures to reduce emissions are included in ihese figures. 

1.40 

0.30 

Table 4.1 : Estimated emissions from NPK 4 

1.73 

12.4 

*) Estimated averages. 

1.6 

12.4 

1.73 

0.37 

**) Best case scenario, worst case scenario: 573 kg/h. 

1.4 

12.3 

4 Emissions from CN area • In project YP02010 it is assumed ihat P-production shall increase by 27 Wyr in NPK 3. 
1 The basis for this is a total P-production of 98 Myr P for NPK213. Today's P- 

production is approximately 88 Wyr P. The estimated emission increase in ihe CN plant 
will therefore be based on an increased CN melt production corresponding to (125 kt-88 
kt)*(1.7) = 63 Wyr Ca. The number 1.7 corresponds to the difference in CaP in 
phosphate rock and in mother liquor. 

It is assumed that 50 % of this increased CN production will be used to make granular 
products. Producing granular products implies evaporation, and leads to ernissions of N 
and P to water, in addition to dust to air. 

4.1 Status emissions 

Average emissions from CN plant 2001-2006 are 403 kg/d N, 0.9 kg/d P, and 3.7 kg/d 
dust. N and P emission originates mainly from CN and AN evaporation. In this section 
it is assumed ihat 103 kg/d N comes from AN evaporation and 300 kg/d N from CN 
evaporation. All P emissions originate from CN evaporation. Dust is generated when 
producing granular CN. 
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4.2 2400 kt NPK 
Increased granular production will be equal to 50 % of 63 ktlyr calculated as Ca. This 
corresponds to an increased granular CN production of 167 kt/yr. The granular 
production in 2005 was 544 ktiyr. This increase will have the following effect on 
evaporation need for water: 

Evavoration need: 544 kt Gran CN vroduction 
Water evaporation: 544 kt * 0,8510,55 - 544 kt = 296 kT 

(85 % CN in product, 55 % CN in melt before evaporation) 

Evavoration need: 7 1 1 kT Gran CN vroduction. no channe in DL purification vrincivle 
Water evaporation: 71 1 kT * 0.8510.55 - 71 1 kT .= 387 kT (increase: 31 %) 

Evavoration need 7 1 1 kT man CN vroduction and new vurification of DL 
53 % of the product produced in 2005 was purified grades, where dilution water is 
added for purification purposes. By purification of digestion liquor the need for adding 
dilution water decreases (Glomfjord normally has 50 kg/m3 higher density than 
Porsgrunn when producing purified grades). 

Water evaporation: 71 1 kT * 0.85 10.575 - 71 1 kt = 340 kT (increase: 15 %). 

(assumes 5 % higher CN concentration before evaporation for purified grades, resulting 
in 57.5 % CN in melt before evaporation in average. Only CN melt fiom NPK 3 used 
for purified grades) 

Dust emissions 
Dust emissions are assumed to increase proportionally with increased production, 
meaning an increased dust emission of 1.1 kgh. 

Conclusion 
If a new method for purification of digestion liquor is chosen, emissions to water will 
increase by 15 % from CN evaporation section. If similar principle as today is chosen, 
ernission to water from CN evaporation is assumed to increase proportionally with the 
increased production (increase by 3 1 %). 

Dust emissions will increase by 1.1 kgh  from CN area. 

It is assumed that P-emissions will increase by 3 1 %. 

By increasing P-production to 125 ktiyr, the resulting emissions fiom the CN will be: 

N to water: Increase fiom 403 kg/d to 500 kg/d (increase: 3 1 % of 300 kg/d) 
P to water: Increase fiom 0.9 kg/d to 1.2 kgld 
Dust to air: Increase fiom 3.7 k& to 4.8 kgh 
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5 Summary - efiect of increased production level on emissions 
The sum of expected emissions are given in table 5.1. Emission to air numbers is given 
as k a ,  while emission to water numbers is given as kgld. 

Table 5.1 : Expected emissions for YP020 1 0 scenario (2400 kt/y NPK) and 2200 kt/y 
NPK scenario 
Sum emission to air from NPKICN area (kglh) 

I Average 2001-2006 1 2400 kt NPK 1 2200 kt NPK I Sum of 12 rnonth lirnits 
NH3-N I 29.3 I 37.2 I 33.3 I 37 

I I VI-t I UsJ I UsJ I 

Dust I 31 ,Q I 35,6 I 33,3 I 43 

Sum emission to air from NPK area (kglh) 

*) comment: N emissions from NPK4 based on worst case scenario 

NH3-N 
NOX-N 
F 
Dust 

Sum emission to water from NPKICN area (kgld) 

3 Possibilities to reduce emissions 
Studies have been performed in order to evaluate means to reduce emissions". Some 
of the most relevant means are listed in this chapter. 

Average 2001 -2006 
29,3 
2,4 
0 3  

28.2 

Sum of 12 month limits 
2400 
28 

Sum N 
P 

Some investment and operational costs related to ernission reduction are given in this 
chapter. Costs are taken from ~arnrnan' and adjusted for price increase if nothing else 
in mentioned (consumer price index from SSB, increase from 1990-2006: 37 %). 
Energy and steel prices have increased more than the inflation rate during this period. 
This is adjusted for in some cases (see comrnent field). 

2400 kt NPK 
37,2 
3,1 
0 3  

30.8 

2200 kt NPK 
1914,5 
14,5 

Average 2001-2006 
1724,8 
10,8 

2200 kt NPK 
33,3 
2 3  
0 3  
29.1 

2400 kt NPK 
2107,5 

17,8 

12 month limits 
35 
7,5 

35 



CONFIDENTIAL 8 of 18 

Report 06R-AC2 
Our date Our ref. 

2006-09-20 AOK:(OR) 260 

6.1 Possibilities to reduce emissions from NPK 3 
The following has been proposed to reduce emissions in NPK 3 '' 

Comments 

Costs are for NPK3 and 
NPK4 together 
(common installation), 
emission reduction 
number is only for 
NPK3. 

According to Yara 
TOPS5-02 it is not 
allowed to operate 80 % 
AN at acidic conditions. 
Neutralisation of acidic 
AN solution is 
recommended before 
adding it to AN buffer 
tank. 
Not relevant after 
installation of venture 
scrubber. 
Uses steam price: 250 
NOWt in calculations. 
See chapter 6.4. 
See chapter 6.3 

Implemented. 
Possibility for further 
improvement with 
increased process 
understanding ? 

Action 

NaOH addition to 
stripper 

Change to water 
addition to C3202 
(neutral wash tower) 

Use acidic AN solution 
for absorption of NH3 
in C3202 

Change internals in 
main wash tower 
C3201 
Purification of wash 
water by membrane 
technology 
Partial ventilation and 
purification of prill 
tower emissions 

Operational control of 
dust and NH3 
emissions to air 

Emission rediction 
potential 
177 kgid N 

Not estimated, total N 
emission to water from 
section is 110 kgid. A 
significant part of this can 
be NH3 that is stripped 
off from AN solution 
(measurements by Grave). 

Not estimated, total N 
emission to water from 
section is 1 10 kgid. A 
significant part of this can 
be NH3 that is stripped 
off from AN solution 
(measurements by Grave). 

O 

Reduction: 69 % of N 
emissions7. 

Total emission from area: 
approx: 13 kgh dust and 
7.4 kgh NH3-N. 
Potentials for reduction 
not estimated 

Costs 

Investments: 4500 
kNOK, operating 
costs: 2050 kNOWyr. 

Investment costs: 
4800 MNOK (incl. 
new valves for 
neutralisation 
reactors), op costs 
depending on 
necessary water 
addition (not 
estimated) 
Not estimated 

56 O00 kNOK, op 
costs: 25 O00 
kNOWyr 
Significant 
investments (huge 
arnounts of air to be 
purified even though 
only parts of the air is 
purified 
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6.2 Possi bilities to reduce emissions from NPK4 
The following has been proposed in order to reduce emissions h m  NPK 4 (pre-study, 
project 1 866', TMA for NPK~) 

6.3 Emission reduction potential from prill towers 

Action 

NaOH addition to 
stripper 

Instailation of cyclone 
separator after p wash 
tower and fluor wash 
towers 1 and 2 
Usage of NH3-water on 
vacuum pumps 

Partial ventilation and 
purification of prill 
tower emissions 

Operational control of 
dust and NH3 
emissions to air 

Reduced pH when 
producing 1 : 1 grades 

Improved operational 
control (several points). 

Proposais have been put forward regarding partiai ventilation and purification of the air 
escaping the prill tower. This is used for some AN prill towers (e.g installation of Brink 
filter in Koping and one urea prill tower in Europe (Agrolinz). 

In Koping approximately 113 of the air is treated. BAT limits for ammonium nitrate prill 
towers are 15 mg/Nm3 particulates and 10 mgINm3 ammonia6. These figures are close 
to achieved ernissions from NPK 4 (1 5- 1 5- 1 5). 

Comments 

Costs are for NPK3 and 
NPK4 together 
(common installation), 
emission reduction 
number is only for 
NPK4. 
Investments probably 
higher due to increased 
steel price. Effect of 
proposal not verified. 
Possibilities to add 
water from vacuum 
pumps to NH3 stripper 
are used from time to 
time today. This water 
must be evaporated, and 
reduces als0 stripper 
capacity. Test must be 
conducted to veri@ 
effect. 
See chapter 6.3. 

Implemented. 
Possibility for firther 
improvement with 
increased process 
understanding ? 
Basis: reduction of pH 
by 0.2,50150 mix 
between chloride and 
sulphate grades. See 
chapter 6.3. 
Implemented. 

Emission reduetion 
potential 
237 kgid N 

90 kg/d N03-N 
5.5 kgld P 
approx 100 kg/d NH4-N 

Not quantified (but is 
experienced to be 
limited). 

Total emission from area: 
approx: 6 kgh dust and 
l5 kgh NH3-N. 
Potentials for reduction 
not estimated 

2 kgh NH3-N (13 % of 
15 kgh). 

Costs 

Investments: 4500 
kNOK, operating 
costs: 2050 kNOWyr. 

Investments: 9700 
kNOK 

Significant 
investments (huge 
amounts of air to be 
purified even though 
only parts of the air is 
purified 
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P u r i w g  the au fiom the prill tower will have the following uncertainties: 
Uncertain effect since concentrations are very low 
Reliability of filter/scrubbas since NPK contains water insoluble matters 
(clogging, scaling etc.) 
Efficiency of partial ventilation since a rotating prilling bucket is used (cannot 
make a big "skirt" for collecting au enriched with dust and ammonia. 

Investments will also be significant since big amounts of au will have to be treated (at 
least 600 000 Nm3/h for NPK3 and NPK4). 

EFMA~ states the following regarding dust emission fiom prilling towers: 
"Dust emission fmm the pnlling tower itself is very low. No special air treatment system 
is needed for the vast amounts of cooling air because the dust concentration is less 
than 5mg. NmS. Total dust emission is dependent on the ammonium nitrate content and 
is normally less than 2.5kg. h-'less than 5k h as the total air volume passing thmugh 4' the prilling tower is more than 500,000Nm .ha'. The concentration of ammonia is also 
low being typically 10- 15mg NH3. NmS (5 7.5kg. h-'). The amount of ammonia escaping 
is related to several pmcess parameters, especially pH, high temperature and the 
NH&O5 ratio of the NP liguors. Recovery of ammonia fmm such large volumes is 
unrealistic and the only way to minimise this ammonia loss is to contml the pH." 

Based on the above-mentioned evaluations, it is not recornmended to do further 
evaluations regarding purification of prill tower emissions. 

Regardmg reduction of emissions by operational control, it is seen that emissions of 
dust and ammonia have significant variations that cannot be linked to changed load 
alone. Some work has been done earlier on this po id .  Due to big variations, it is 
recornmended to map the reason for these variations in order to find if there is a 
potential for further reduction of emissions by process control. 

Regarding reduction of amrnonia emissions by reducing the pH in the product, it must 
be documented that product and process safety is not infiuenced negatively. This 
proposal has been rejected earlie? due to low potential for ernission reduction and for 
process safety reasons. 

6.4 Emission control by purification of effluent streams 
In the pre-study from 1 9901, introduction of a membrane purification plant for N 
emissions from water was evaluated. Water purification by membrane technology has 
also been evaluated for the CN plant, and for the Montou plant7'8. 

Membrane technology has a potential to reduce emissions significantly (reduction of 
69 % reported by bdsvik7). Operational costs and investment costs are, however, high. 
Regarding operational costs, costs for evaporation of the concentrated ammonium 
nitrate solution give the most signincant contribution. In the pre-study fiom 1 9901, a 
concentration of 3 % ammonium nitrate was used as basis. In later work718, the resulting 
concentration of outlet stream has been similar or lower than 3 %. Operational cost of 
25 MNOKIyr is therefore a realistic figure for such a plant. Usage of membrane 
technology for purification of effluents is therefore not seen as a cost efficient solution. 
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7 Yara Porsgrunn emisslons compared to BAT emissions 
In table 7.1 emissions fiom Yara Porsgrunn are compared to proposed BAT limits fiom 
BREF. Emission figures for Porsgrunn are taken fiom database "Utslipp til luft" located 
on Q/hmsinfo/. . .Average figures for all measurements are used. Areas were YPO is not 
in compliance with BREF figures are marked in bold. 

Table 7.1: Yara Porsgrunn emissions compared to BREF figures 
Yara Porsgrunn emissions 

Dust from pnll tower 
(product: 15-15-15) 

I tower I 1 (3000 t/d 1 (500 000 m3h air I (1300 t/d I 

BREF figures 
mg/Nm3 

production) I flow) I production) 1 

mglm3 kghour 

8 

NH3-N from ~ r i l l  

production 

kghour 

(product: 15-15-15) 1 

7.1 
(3000 t/d 

4-6.2* 14 

p;oduction) I ' flow) 

(2005 figure) 

neutralisation, gran, (FB coolers (FB coolers 
dtying, coating, 

5 
(500 000 m3h air 

12.4 I 8-12* 

production ) 
Dust from CN 

NOx-N from digestion 
section (NPK 3) 

F from digestion 

NH3-N from 
neutralisation, gran, 
drying, coating, 
cooling 
F from neutralisation, 
gran, drying, coating, 
cooling 
Dust from 

I cooling 
*) Values recalculated to be on similar basis as YPO numbers (e.g. NH3-N instead of 

2.5 
(1300 t/d 

(prod: 78 t/h, 
based on 544 kT 
production and 
80 % regularis- 

**) Numbers refer to achieved levels in AMI, Linz. Production volumes in A M  
(Agrolinz) are 1200 t/d NPK and 67 t/d P. 

13 I 4.7 

27 

1.4 

NPK4 neutral: 
150 

NPK 3 neutral: 
50 

NPK 3 neutral: 
1.4 

8 

Comrnents : 
Regarding dust fiom prill tower, BREF figures correspond to 5.8 kgh dust at a 
production leve1 of 3000 t/d. YPO average emissions is 7.1 kgh. The BREF figures for 
dust and ammonia emissions fiom prill towers are provided by Yara in year 1995 (when 
establishing BAT limits for EFMA). 

20 I 7.4 
(production 

40 t/h) 

Total dust ernissions in the BREF reference plant (AMI, Linz) is 6.9 kgh at a 
production rate of 1200 t/d. Average dust ernission in NPK 4 is 9.1 kgh (3000 t/d), and 

(production 
40 t/h) 

in 2005) - 
1.4 

(approx 160 t/d 
P) 

0.07 

NPK4 neutral: 
1.5 

NPK 3 neutral: 
0.5 

NPK 3 neutral: 
0.015 

1.4 

<30* 
using Kola 
phosphate 
0.3-OS* 

4-25* 

1-5* 

10-25 

1.5 
(67 t/d P**) 

0.009 
(67 t/d P**) 

1.6 
(1200 t/d 

production**) 

0.4 
(1200 t/d 

production**) 
6.7 
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in NPK 3 18.6 kglh (2350 t/d). Sum of specific dust emissions from NPK3 and NPK4 
are equal to the Agrolinz plant. 

The reason for the deviation between BREF and YPO F emission is not known. 

BREF NH3-N emissions from neutralisation, granulation, drying, coating and cooling 
refer to raw gas amount of 250 000 N d k ,  while our gas flow is approximately 10 000 
Nm3k. BREF production leve1 is not given. NH3-N emissions from neutralisation 
sections in NPK314 constitute a small part of the NH3-N emission in YPO. 

Current Efina BAT ernission numbers (from 2000) are given in table 7.2 together with 
achieved YPO numbers. Efina figures are based on granular production of 1300 t/d 15- 
15- 15 (MOP). For YPO, emissions from acid unit are numbers from NPK2, while 
emission numbers from neutralisation/particulation are average yearly figures from 
NPK 4 (all product grades). 

Table 7.2: BAT ernissions numbers from Efina, booklets 7 year 2000 
I Achievable emission rate I YPO achieved emissions 1 

Emissions from acid unit 
part 
NH3-N to air 
NOx-N to air 
Fluorides to air 
Tot-N to water 

I I 

Emissions from 

P to water 
F to water 

(Eha,  2000) 

O. 165 kglt P205 
0.304 kglt P205 
0.01 kg/t P205 
l .2 kglt P205 

0.001 l kg/t P205 
0.00595 kglt P205 
0.001 l kglt P205 
l .6 kglt P205 
(NPK3 more than 50% lower) 

O. 175 kglt P205 
0.7 kglt P205 

NH3-N to air 
NOx-N to air 
F to air 
Particulates to air 
N to water 
F to water 
P to water 

0.0054 kglt P205 
- 

0.165 kglt NPK 
0.0608 kglt NPK 
0.02 kglt NPK 
0.2 kgJt NPK 
0.2 kg l t NPK 
0.03 kg l t NPK 
- 

0.135 kglt NPK 
- 

0.073 kglt NPK 
0.127 kglt NPK 
- 
0.00207 kdt  NPK 
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8 Yara Porsgrunn technologies compared to BAT technologies 
In table 8.1 Yara Porsgrunn technologies are compared to BAT technologies 

Table 8.1 : Comparing Y ara Porsgrunn tech 
BAT for NPK fertilizer 
Prevent dispersion of phosphate rock dust 
by using covered conveyor belts, indoor 
storage, and fiequently cleaningkweeping 
the plant grounds and quay 
Improve enviromental perforrnance of 
fdshed section by one or a combination of 
the following techniques 

- plate bank product cooler 
- recycling warm air 
- select proper size of screen and 

mills 
- apply surge hopper for gran. 

recycle control 
- apply online product size 

distribution measurement for gran 
recycle control 

)logies and BAT technologies 
Yara Porsgrunn technology 
OK 

Done in NPK 3, tested in CN (neg) 
OK 
OK 

Dificult in CN plant due to sampling 
(tested). Done in NPK3 (out of operation). 

u 
Reduce emission levels to air fiom 
neutralisation, granulation, drying, coating 
and cooling and to achieve emission levels 
or removal eficiencies given in table.. ... 

- dust removal such as cyclones 
andlor fabric filters 

- wet scrubbing, e.g comined 

Reduce emissions to air fiom phosphate 
rock digestion etc.. by applying multi-stage 
scrubbing, and to achieve levels given in 
table.. . - - 

addition als0 reduces NOx emissions. 
Dust emissions fiom FB cooler in NPK 4 
lower than BREF figures. Total specific 
dust emissions fiom NPK3 and NPK4 in 
line with BREF reference plant. 
Uses cyclones and fabric filters 

Emission levels for NOx-N in line with 
BREF figures, HF figures a little higher 
than figures fiom BREF. 3 stage 
scrubbing in place in NPK 3. Urea 

Wet scrubbing used in neutralisation and 

recycling washing and rinsing waters and 
scrubbing liquors into the process, e.g. and 
by using residual heat for waste water 
evaporation 

scrubbing 
Minimize waste water volurnes by 

water to filters, water containing NH3). 
Water used in scrubbing towers 
containing small concentrations of 
nutrients goes to effluent. Waste water 
evaporation not in place. Cost efficiency 
for needed measures uncertain due to big 

in dust removal section CN plant 
Polluted water recycled to process (e.g. 

according to section.. . . . ( Biologicd waite water treatment not 
Treat remaining waste water volumes 

I implemented. 

seawater recipient. 

Treatment in operation: NH3 stripping. 
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Regarding rninimizing waste water volumes, and treatment of waste water, YPO uses 
several techniques for this. Some examples are listed below: 

NPK 4: 
Process gas from neutralisation reactor goes to P-wash tower (liquid recycled 
and bled back to NP tank T4304) 
Process gas thereafter partly condensed in steam reformer (production of pure 
1.2 baro steam) 
Process gas thereafter totally condensed, inert gas and liquid separated, inert gas 
goes to air, and liquid back to process 
Gas from evaporation goes through three washing stages where liquid is 
recycled to process, thereafter onr cleaning stage where wash water is led to 
sewage. 
Gas from process tanks purified in wash tower, where purification liquid is 
circulated, and a bleed led back to process 
NH3-containing water is purified by stripping by steam. NH3 is led back to 
process, and purified water is discharged to sewage. 

For NPK 3 , figure 2.1 gives an overview over purification methods used in the acid 
producing part of the plant. In the dry part (neutralisation, evaporation etc.. .) similar 
principles as in NPK4 are applied. NPK 3 als0 has a purification plant for process water 
from NPK3 and NPK4, where P is precipitated and recycled to the process, while the 
purified water is used instead of normal water in the process (filters) and for cleaning. 

For further description, see operational procedures for the plants and relevant TFS 
drawings. 

9 Dust and ammonia emissions for different grades 
Emissions from the prilling tower are dependent on product grade. In table 9. l average 
emission figures are given for different products. The numbers are taken from official 
N-lab measurements (emission to air database). 

Table 9.1 : Average emissions from tirilling: towers in NPK3 and 4 
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The figures in table 9.1 have been treated statistically. Since only average figures are 
used, variations in emissions for a certain product due to changed load/process 
parameters are eliminated. Statistical data treatment is done with help fiom T. Tande. 
The results are given below: 

NH3-N 

Figure 9.1 : Ammonia ernissions given as kg/h NH3-N (nurnbers inside figure) as 
function of N03-N and P. KCI content = 0. 
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Figure 9.2: Arnmonia emissions given as kglh NH3-N (nurnbers inside figure) as 
function of N03-N and P. KCl content = 3 1.4 %. 
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N-19 R24.848 R2A4-0.817 
DF-15 024,TIB RSD-lAW7 Cm' kv.4.95 

Figure 9.3: Model for describing NH3-emissions in NPK3 and NPK4. Increased P- 
content increases NH3-ernissions, while increased N03-N and KC1 content reduces 
NH3-emissions. 

Regarding dust emissions, the results are given in figure 10.4. 

Figure 9.4: Model describing dust emissions from prill tower in NPK3 and NPK 4. 
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As it can be seen from figure 10.4, this model is less accurate than the model describing 
NH3 emissions. From the model it can be seen that there is a significant relationship 
between N03-N content in the product and dust emissions. 

10 Conclusion 
By increasing the production capacity of NPK to 2400 ktlyr, the total emissions fiom 
the NPKICN area will still be within today's emission permit, except for NH3 emissions 
to air. For NH3 emissions to air, the emission will be sirnilar to or a little higher than 
today's permit limits. 

Estimates are done on a feasibility-study level. Higher accuracy in the numbers will 
require extensive measurements in the plants. 

Regarding compliance with BREF limits/recommendations, the main deviation is dust 
emissions from prill towers and utilisation and end-of-pipe treatment of effluent water. 

Porsgrunn, 2006-09-20 

Arne Oksvik 
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1. ANVENDELSE OG HENSIKT 

Hensikten med denne prosedyra er å beskrive hvordan avfall i FgjKS blir håndtert. 

2 REFERANSER 

Prosedyre HAP L-202 
Samarbeidsavtale med B&T og HLS, HIP 

3 BESKRIVELSE 



En oversikt over avfallstyper, årlige mengder, lokal håndtering, mottager samt lokal koordinator er satt opp nedenfor. Driftsassistent 
i FgjKS arkiverer alle rekvisisjoner som blir sendt i forbindelse med levering av avfall. En gang i året skal avfallsmengder og typer 
rapporteres til HMS-sjef, HAP. 



Avfallstype 

Spesialavfall. Brukt olje og smørefett 

Spesialavfall. Kondisjoneringsmiddel 

Spesialavfall. Lysstoffrør 0.a. kvikksølvavfall 
Spesialavfall. Brukt oljeabsorbent, pussefiller 0.1. 

Spesialavfall. Tomemballasje for flokkuleringsmiddel, kalsiumoksyd, 
filteraid 
Produksjonsavfall. Utvasket grus fra spaltesil for kloridvann og ferdiglutsil i 
Fgj 3 
Produksjonsavfall. Utvasket grus fra spaltesil for P-vann i Fgj 3 

Produksjonsavfall. Utvasket grus fra vasketrommel i oppslutningsanlegg i 
Fgj 3 
Produksjonsavfall. Utvasket grus fra saltsmeltesandfangere i 
oppslutningsanlegg i Fgj 2 
Produksjonsavfall. Kiserittlgips 

Produksjonsavfall. Stein og grus fra vrakoppløsningstank 
Tomemballasje fra Fgj 3 og 4. Tomsekk for jernsulfat, mangansulfat, 
sinkoksyd, magnesiumoksyd, jernoksyd 
Kasserte transportband 

Svartstål 

Rustfritt stål 

Alluminium 

Plastfolie, inkl. tomsekk for urea 

Kabler 

Treavfall 

Papir 

Restavfall 

Mengdelå Lokal håndtering Mottager Lokal koord. 
r 
3500 1 Samles på fat og beholder i hhv HLS VH-koord. 

KS, Fgj 2, 3 og 4. 
2500 kg Samles på fat i hhv KS, Fgj 3 og HLS Driftsass. 

4. 
1000 stk Samles i B1 93 HLS Fagansv. el. 

Samles på fat i hhv KS, Fgj 2,3 HLS Driftsass. 
og 4. 

2000 stk Konteiner, sydside B50 Norsk Gjenvinning Driftsass. 

400 tonn 

400 tonn 

2000 tonn 

1000 tonn 

50 tonn 

9 tonn 
2000 stk 

200 m 

1 tonn 

1 tonn 

500 kg 

1 tonn 

1 tonn 

10 tonn 

2 tonn 

1 tonn 

Konteiner, østside B185 B&T Driftsass. 
(Gunneklvetippen) 

Konteiner, østside B1 85 B&T Driftsass. 
(Gunneklvetippen) 

Konteiner, østside B1 85 B&T Driftsass. 
(Gunneklvetippen) 

Konteiner, nordside B50 B&T Driftsass. 
(Gunneklvetippen) 

Ingen mellomlagring, ev. Kamas Driftsass. 
kontainer ved B46 
Ingen mellomlagring Kamas Driftsass. 
Kontainer på miljøstasjon Tor (Fgj Norsk Gjenvinning Driftsass. 
314) 
Kontainer på miljøstasjon Tor (Fgj Norsk Gjenvinning Vh-koord. 
314) eller Balder (Fgj 2lKS) 
Kontainer på miljøstasjon Tor (Fgj Norsk Gjenvinning VH-koord 
314) eller Balder (Fgj 2lKS) 
Kontainer på miljøstasjon Tor (Fgj Norsk Gjenvinning VH-koord 
314) eller Balder (Fgj 2/KS) 
Kontainer på miljøstasjon Tor (Fgj Norsk Gjenvinning VH-koord 
314) eller Balder (Fgj 2lKS) 
Kontainer på miljøstasjon Tor (Fgj Norsk Gjenvinning Driftsassistent 
314) eller Balder (Fgj 2lKS) 
Kontainer på miljøstasjon Tor (Fgj Norsk Gjenvinning VH-koord 
314) eller Balder (Fgj 2lKS) 
Kontainer på miljøstasjon Tor (Fgj Norsk Gjenvinning Driftsassistent 
314) eller Balder (Fgj 2lKS) 
Kontainer på miljøstasjon Tor (Fgj Norsk Gjenvinning Driftsassistent 
314) eller Balder (Fgj 2lKS) 
Kontainer på miljøstasjon Tor (Fgj Norsk Gjenvinning Driftassistent 
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I Sjmxelemcnter i &ds~Ipmduksjon. Vurdering av mm* i htofisr, produher og utslipp til hift 
og vann. I 

' Kopi: 
T. HIM 
G. Kon&~voll, AP0 
J. Sletten, Ap0 
J. R$cb& HIM 
Reglarkiv 

P& oppdrag fm Agri Porsgrunn brr Agri Rmbiag blitt bedt om en tamtisk vumhiag av 
hvordan sportlerneater i gjBdBelproduk+jOnen fdgu  prommm fra dmffcb til pmbktw u m t  
utsiipp til vmn, d i p p  til luft m a v  og til dqmmhg som slam Mcd spmhnatcr er det i 
denne sammedmgen snakk om tmpWdlenc Iradmium (Cd), nikke1 (Ni), bly (Pb), k v ~ l v  
(Hg), lCr0n.A (W* kobber (a), Unlr m) og (As). 

HanstccnogAssc[l] 1 9 7 6 9 t h i ~ i d b ~ f @ ~ d f o s f o r t i l  
NPK produkt, mens enkelte metak o@ fjllger til KS som en liten konstant dcl. Dette notatet 
tar utgangspunkt i arbidet fn 1976 og knytter det opp til eventucik eadriager i prosess, 
produksjon og utslipp. 

Siden 1976 er ~j~ bkt kraftig og u t e l i p  redused beidttdg. -n 
og distoffer som bayttes er i dl hovedsak det samme i dag som pi midten av 19704kt. Det 
b e t y r ~ k j e m i ~ r ) r c ~ j o n a i ~ n v i l v r t s c & s p g i a u , o g i d k ~  • kompmakr vil f ~ l p  promsa m m  tidiigm. Arbeidet som ble giorC i 1976, vil fossa# w ~ e  
gjeldede med iade pb bvor8ur qxmicmmtmc seg i 

Levmmd#m av M e r  h v-, og va@ av rAf- vil i htwedmk av- hvor mye 
~ g m d l c r  som gir &anom pmduksjoqmessa~. Rlfusfat a bovcalildik til t m p e t d h  og 
rPfosfp twmbenyt tm, t tbk tde~temedtrn l r r tp i tun~ .  

Utslipp av t w g m W k  til vrnn og luft som stgv vil være stcrh kam til utslipp av foafoc. I notrtet 
a deS er- utsiipp av forfor til vann, til lufi rani -v og ti ~ . D t a e ; r ~  
wthert utslipp av tmpWdier til vrian og til luft iom @v. I samen 
sunm#iligning vedier for gj-btun 
drikkevann. 
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1 Bakgrunn 
p A ~ h A @ ~ h a r ~ ~ b l i t c b e d t o m & a ~ ~ n g  
av hvoPdrn qnmhmtrr  i gj-m fm 
M s d s p x e h m W a & i a  
(cd). - (Ni). bly m). hirks6lv (HI;). (U). kabba (a), riaL m) og amn 
(h). 

~ ~ f o a ~ u k r j o n a v A i i l ~ N P f k i P 0 ~ 0 ~ g i r i k o r $ i E 2 u t ~ P o ~ ~  
tungtiMg rifosfat (apatitt) til k#@&ge f0efate-r via h j o n  umd -g oyrt 
(srlpctasp) og desdtu tilsette andre (salter). En W beskrivdm 
av der det er f- pi rivamr. % d e  
u t g h d e ~ e r Q t t u n d e r o g v h t ~ i F i g u  1. 

Hovaddtlcn av pwssm er v& del &r r8fosfd og sdptcmyre magem. Det blir tiisatt 
arnmonjrlrir for m z a i n g ,  og det iaisdampes til det er b@bmdut 
smelte som imehdder h o v d z d ~ c ~ n t c n e  N og P. K m  d k  ~YtTfgks 
t i l ~ ~ d e r ~ t e r t i l ~ f o r P f i t t ~ p ' ~ s o m f k ~ o r a a 0 t r u c t n i n g a v  
naringA&menter. Spykvm sum inneholda gjØdseI, o W g h s  til v& h l .  Utsi'ipp til 
lufi &&r i hovedsak via prilletbini. 

I v& &l utskilles kalsium m krls idtnt  og gir til Irtllwlpcttr (ItS-jon 
o g l c v ~ ~ 1 t  prod\alsjoa av kaki- Iat~rannasasiKS- 
produksjonen, $ir tilbake til vit del. h vit del gir vsnn til klonkk mbd d i n g  av N og 
P. Slam som hovdsakclig w av d g& til dcpmxbg. 
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3 Produksjon og utslipp - historisk og dagens niv8 
Siden midten av 1 9 7 M e t  a produksjonen av Fuligjedsei, NPK, i Porsgrunn mer enu 
bobla. P& d& 8V 19701trllct bk det p r o d m  nindt 800 k t h ,  mcsis d& kcne 
2000 hr bli# pFdlucat nmdt 1800 W&. I paiodcn har biant mnd Fulllpsdsel4 blitt 
bygd ut for prduk@&. u W i k h p  i produksjomdum er vid i Egur 2. I vidm 
Wfdmbger er det brukt produksjonstali i ptanhsorden i& produluj~blm de &e 
irene. 

Figur 2: Produksjomengde av NPK i Pmgnmn h 1950 til 2001. Figur er hentet fia 
Conradsen og Konghug, [3]. Verdier fia de siste kcnt er tegnet inn p& figurnt 

Siden midten av 197Wkt  a det gjort en &C e g e r  med tanke p4 A senke utslipp. 
Blant rnntt hu det blitt bygd nytt gjcnvim&sdeg$ fbr N og P. I Egur 3 er det vist 
hvordan utslipp av N, P, N& og NH3 har endret seg fia 1970. For 6pormctaUer er P- 
utsiipp dct mest intexesante, og det har nå stabilisert seg pi  verdier & 9- 10 kg 
P/dsgn. Dette talid es brukt i videre vurdeainger. Konsesjon gitt av SFT cr fonmig 
2s kg P/&@. 

Figur 3: Utsiipp til vrnn av N og P samt utslipp til luft av NOX og N&. Utslippmid er 
rtlatcat til vadia Pro 1970. Figur er hcntct fh c h d s c n  og Kongshaug, [3]. Verdier fka 
&sisteQrtntcrtegactimip~figmcn. 
Andem HdttmmUNd 



Av figurene 2 og 3 sea man at produkqjonai bu W og utslippene @t ned. Dette 
skyides som ntvnt i n v e =  i pb kapasitet og gjen- inaa egd knntinwrlig . . 

pmmp&mr av Irur i littamtw av - 08 (31. 

4 Rdivmr 
Rbtoffeac til g j t a b d p m d w  ar rlf0o 
sumnoaiumniartogsrka. bikneviliho 
dolomitt, kise&, a m a x m b d f r t .  

Salpdemyre, runmoni.kk og d h g o t  er wct m og ril ikke bidra til 
pftlmenter sett i forhold til h g e  dstofk. DeUe er gitt av EbmWcm Br Aase, [l] og 
vil httsoti v- gjtldeade. Oversikt o v a  sporel- i rim wrris blir W i 
Agri Pors- er gitt i Vedlegg 1. 

sluttprodukter. Chmen til at d& krn vtrt gidel opon 
(apatitt) er at den har cn "&pa s t rub i '  slik at det er muligheter k et stort antdl 
substitusjoner av bhde kationer og anioner. En oversikt ovm cmdel mulige substitusjona 
i apatitt er j$t i Vedlegg 2 og er hcntet h LPncn og Ashcmi (41. 

Salter vil for ankelte ~ l e m c n t ~  bidm noe til d& W e  viet i 
produkbjonspn>sessen, men dette vil prirnoert være bidrag til tnrdd i pmduksjons- 
prosess&n. 

5 Produktor 
F r a s u b e i d a v ~ ~ & A a s c  [l] i 1 9 7 6 f i i n t m a n a i ~ ~ i ~ v ~ f e l g c i .  
med til NPK ferdigvare, aiens noe higer med til KS-mt1te som vil h e  i KS-produkt 
clles i kPlk demm det konvcrtcm. 

Hovedkonklusjonen til Hastem og Airse var: " 4 K , m h t c n c  d r  i i i J i ~ e 1 -  
prosessen stort sett over i fmiigwmn, en tn men h k r i o t  &l Cti, 0, og Zli f6lger 
K;S-smclten. Ved hwttm'ngntfwlu spordemwtme ut d k d k a  R4forfdate er 
den y&smtZig~e M& for spod~crtw, de PKIge s ~ o f l ~ f l ~  a m t # u t j % w h & h  rene, 
eller b m k  i meget smd mengder. K&fmfat t r  &t reneste I@@& med Rcruynpd 
sporde~attr~ idurrt de m ' g c  er det dctjmtrj iu cdcmcnt til d m t .  " 

Arbeidet sum ble gjort i 1976, vil fortsatt være gjeldde med taake pi bvorrlin 
8ponlemcatdnc a p p h  reg i pn>oewtsl. h d t k p i c  mm a gjort i 
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6 Utslipp tll vann 
Nedenfor er det gjort m teoretiæk vurdering av utelipp av tungtndler til vum h 
Fuii~edociprodukpion&a i P o n m  

V u r d ~ m c r b ~ p d i ~ ~ l ~ t v ~ [ 5 ] f i i 1 9 9 9 ~ u ~ s t r l l f w  
fosfor, P, i 2001 gitt av h [6): 

Produksjon av Fuiig#isd (NPK) i 1999: 1,775 dlioaer tonn. 
m Datetil~~rrer@~rv8&9.1@~Pmad4,67%Pii~= 

Utslipp til vran P: 9,4 ~ d s g n ]  * 365 [dqgn] = 343 1 kgl& - 3,43 iondk 

Nomaikomentrasjon pdi P som s l i p p  ut til kloakk, a f a  Fgj 3 4),1 p p  og fat Fgj 4 
ca. 0,3 ppm. V u ~ ~ 1 - e  er henblf is  10.000 mJ/&gn og 20.000 m'/&gn. Dettt 
tilsvarer P-utslipp p i  4 + 6 - 10 kgldprgu B c c t ~ ~  mmsvmr godt d det 
offisielle utslipptadl pB 9,4 Wdiegn. 

Av verdier gitt over (3,43/82.900) fial- rt 0,004 % av produsert P gir til utslipp til 
vann. 

For a relatere dette utslippet av P til utslipp av tmgmctaUer cr fralgede %~~tagtIsa gjort: 

An tageiser : 
1. Tungmctaila fia råfafat Ualger P. 

Dokumentert at migmetaller i IwVearak felger P. Hcrnrteen og Aase [l] 

2. Tungmctaiier fn andrc *offer (dvs. salter) fialgts rtlstoffd hclt ut til pro8ukt. 
Salter tiketta i mikm og g& ti* til prilling. ~~etaIlcrfi1' det$orpt.orkrIt eller salt 
som stm i praressen. Du er a megei liten del som mcd s w l e w u i n ~ e r  nr8 &akt? til ouifdd. 
Dette vil igjen i l i ta grad liame ram u&Ii;pp. 

3. W f f e r  fra v& del hnr tiisvarende utslipp til vann mm f~sfoholdig -ff; 
0,004 %, mens rbtoEkr h tsn del har s t s i m e w  1/10 av dc#e utslippet; 
0,0004 %. 

Saltet &aes  i m del og ber ha kwre u ~ r l i p p ~ i a l  enn P #om er med i aposwenjia dr 
del der &t meste uislipei stammer*. Antagdsen er en bnsekvaw or 2. 

I Vedlegg 1, som er utdrag av Kongsy011 [7], m man ai Id i rif'fot er 
mere eller i samme ~ 1 s e s o d e a  som salter. Bfuert p i  tuagmaki-ld i IJIvamc 
samt mtakelsaie ovenfor, er det i Vdegg 1 estimert utslipp av tungmetaller til varm fra 
råvarene i gjmrdselproduksjonen. 

Det -te utslippet kommer fio kobber, Cu, mod d utslipp i t 4 m ' r e M a  pil 1 &$/&r. 
De andre ~ ~ W I G S ~ C  ligger i s t m e b m b  1-20 g&. Kdckwhr, Hg, ligga i 
stmel6esorden 20 mglBr. 

Til sammcnlignhg er ~ v a r 8 i u  for d~W~cvann (Vadlugg 3) i 6tmchmdcn 
>l ppm (mikrogradl) for &hdt tun jpd le r  boztmtt fin Hg (0,s p) q kobbcr 
(4). 

Verdier for sjmm er hentet ih [8] og er gitt i Vcdlcgg 4. Sjmpnnvcrelicne a i 
stmeiscsordcn fka 710 ppb til p nivQ 
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7 Utslipp tll luft 
Utslipp av stsv til luft blir beregnet p& bslrgninn a v j d g c  diinger i hbdck. 
djenmmmWg-lipp h var i la 2001 25.1 lym. V d  & @itte 

O v ~ o v a u t 8  

i &v i fsPhoiB til 

d ~ ~ o p P f i a ~ 9 6 8 ~  
Orunn til 
daupks t .De t t ekansees#~nnoe t i l r e i~~ .K  
k i l i u m o g r n Q e ~ ~ n v i l ~ a v o o a i f i r i p p r t i k u ~ ~ o o m t r i r f i i l ~ l ~ ~ i i ~ i  
tkn&t. 

Av tungmetallene det blir f m  pP i dcnne rapporttn, ar d& lite sannsynlig at Cd, Ni, 
Pb, Cr, Cu, Zn og As skal gi til &v via dungfosc. M a k h a l  fCE13PentWC i prosessen K 
l80 OC, og de fleste clcmentcae Ml vare i stabile farbindebu luagi over dame 
temperaa.  Kvikkmlv, Hg, hrr eai stmm tendens til i gi  av soio flmg f-ck, 
mm Hsnstaen tt d. viste at O@ det meste av kdikwlv fiilgtc med til NPK-@W 
selv om m god mresebaiamt ikke k m  etablwcs på grum av at konsentrasjonene var i 
grenseland fm piviming. 

Ved konservativ bereping (Vediegg 5) kan vi si at stavet inmholder ca. 2,6 % P. 

25, l kg stevltllne * 0,026 = 0,65 kg P /time - 15,7 Irg Pldrrgn - 5716 kg P/& - 5,7 tonn Plk 
0,0069 % - 0,007% rv prod- P g&r til utslipp til luft. 
Det souinme taild km benytt- far caiter. 

Utslipp av tungme2tlter blir tilsvarende mengder i forhold til k m s m ~ ' o n  i rbfixfat og 
salter (vist i Vadk;gg 1). 

Dci som ikke bser seg opp i prommm vad ti 

hovedmkuiig 8 V  W g m s .  For nmmerc identifikasjon 8V birrt ulart& inia&nlcnt 
henvim det til notd av Larsen [lo]. Mcsigdtn ulsrst vil Vwaac nrad h* fd- 
som b10 posemat i WCIL. I k 2000 ble det dqcmat 
I nota! av Ellefigi [l l] c? det beskrevet tap av bl.& foofor 
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slam vil være i omdklet 5-139 tonn /h, mens v d s e l i g  fosfor vil være i stmmises- 
orden O, 1-1,2 bnnlh. Tungmetallene vil i hovedsak f d m c  som kalsium eller fosfor- 
substitutt i slan som del av &ste fosforforbindeiser. K v m  i sian vil i lika grad kunne 
inneholde ~~. Det er ikke ibmet d y s e r  p& tungrniam i slrm, men p& 
t i l s v d e  m k  tom for utslipp til vsnn og luft a det ibmuftig il mhtm ~ ~ 1 -  
utslipp til Wiipp av forfar. 5-140 t d t r  tilsvarer 0,006 - O, 17 % av W t  paodusert P. 

Porsgnm, 22.01.2002 

A h  
Anders Holst 
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Tungmetallet l hovedr&stoffer og utslippsestimring 



GmmAtfopJkhmrmdt.llerpr. ir: 
0,004 % i r h s f i t  + 1/10 0,004 % * mengde i hva av de h rivarme 

Cb: 0,004 % 21 kg + 1/10 0,004 % * (5+7+5+4+l)kg = 0,93 g -1 g 
tilov@ for mrvngc: 
Ni: -283 1-30 g 
i%: = 230 -20 g 
Hg:=22m$-20q 
Cr:-0,68g-l g 
Cu:=-mg-1 kg 
Zn: -190 g 
As: - 50 g 
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FfXS-bret s h i 8 3 ~ 2  

0,0069 % i r i fo&qdW 
Cd: Q,007 95 (21+5+7+5+4+1)1U = 3 g 
N: -Il@ 
Pb: d)Og 
Hg: -70 q 
a: -3g  
Cu: - 1,5 kg 
a: -500 g 
Ar:-100g 
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sidelavl  

Kjemiske substitusjoner i apatitt 

I t a b e i i u n d b t e r d d g i t t e m o v ~ o v c r m ~ ~  
. . i ~ t t . T ~ m e r  

hentet firi LwPsn og itbsm [4]. 

Ca N%+, K+, 
S P ,  M@, Mf, W, IrbAr, 
w+, B*, 
sc", v+, 
u* 

P0 4 c o a 2 - ,  so4 l-, 0 0 4  Z-, 

m4 E, v04 3-, CO 3 SF 3-, CO3 .OH 
Si04' 

F OH-, C]' 
--------------I------------------- 
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M Fm-t Side i av2 

8akg~nnsverdhr til tungmetaller I nrhimn 

Ligrcid d d. i boc;ca u&hhm, Faitikms and #e Ea-t" typiske 
Dete?*ltwskme 

ergitt&. 
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Agri F o ~ s ~ ~ ~  Side 2 av 2 

Grulrostoff- konsenwon i sjervann og i jodskorpa 

5 S x W  
75 x 181 
U 3 x w  
33 
U 
4x165 
10s lo' 
4 s  x l@ 
2.8 
ux10, 
U 
Zmxle 
4l5xW 
1s x 10' 
mx10' 
1AIc10.' 
tJx10' 
1 m x  la' 

- . 9  
69% 1V 
51 
U 
Il) 
5 s  x 16 

ibx W 
6.2 
1s 
1.4% le 
8 x W  
SB 
8 5 x w  
13 
4s x W' 
2 5 x w  
lrlv 
*x liv 
1 x W  
3,x lB" 
wxw 
IxiW 
W x 1 V  
*-'x le . 
13 

4~ l@ 
2x 18s 
43 x 10' 
3.7 x 10s 
4x10. 
4 M  
13 x l@ 
5s x lo' 
2x10.r 
673 X 10' 
2.8 x 101 
4.12 x 16 
1.1 x le' 
13 x io' 
I M x  l@ 

. 2xlO-j 
. 3x10' . 

. .. 3r10' 
2.5~ le' 
9.1 x l07 
8.7 x l07 
1.3 x l@' 
13 
2x nP 
3xlV 
t x 10' 
5xlV 
la8 x 1lP 
t x  le' 
tx w 
3 x 1 3  
-x lon 
6x100 
2 x  w 

IS* H)' 
m x i d  
Il) x 10' 
4.15 X IQ' 
4 X 10' 
84% lo' 
461 X l@ 
IS% l* 
1Sx10' 
1.4 x l* 
1AxlOi 
is* 101 
2 x  w 
92 
5 x w  
i )  x 10' 
~ D x  UP 
7xlW 

- 1 x w  
4x w 
l x 10> 
U O x  l@ 
2 x  10' 
Yx10' 
SxlW 
m* lo' 
7 s  
a 
%*X los 
m 
It 
1xle' 
M 
S U X  l0' 
UXHT 
S 3 x W  
a.7 
1 S X  l@ 
1s 
3% 10" 
3 3 x w  
af 
7.0 x l@ 
*%ta 
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Utdrag fra forskiit om drikkevann og vannforsyning 

Far em ammere ~v~ av hva 80m km være mrmrlvdea i m& vaanfore- 
hmter, henvises det til blgade 

Vedlegg tU forskrifl om drikkevann og vannfonyniiirg 

Grenstvtrdiene i tabdl 1,2 og 3 gjeider pi fwigmde steder: 

l .  For v m  kveri &nnorn l*&snett; Pb det sted varmet leveres til en mottaker, benulder rumet 
vd-gssystun og intant fdelingmiezt, samt p& de .ppepunkt+l m m  vpnligvir brukes 
for ~ C Y P M .  

2. For vann i fhdce eiler m e n  embrrllrisje mad henblikk p& fbmbud; Pii det sted vanntt tappes i 
nnball*sn. 

3. For vuui twukt i ~ d d e l ~ a t c ~ ;  PP det sted vannet brukes til ~ g ~ c I f ~  
eller til drikk- for k g .  

4. For vann lovert bP ta& PA det sted vamet fwlaer tanken. 

Nhr ikke mat er angitt, n gramvadien ~~ h* t i W  verdi. 

. . 

Tabeil 3. qoliaioke og fysiske parametre 
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Agri Forskningssenieret S k k 2 a v 2  

Nint (NO, -N) Milligwdl N 10 B 

Nitritt(NG-N) WiiipmtlN 0.w B 
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&ri Fm- Side1 a v l  




