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Abstract: NITROUS OXIDE EMISSIONS REDUCTION  Nitrous oxide emissions in France
from chemical industry in 1990 amount to 91 000 tones, (7,7 Mt. C equ). A regulation has
been implemented in reducing N2O emissions from  nitric, glyoxalic and adipic acid. This
paper treats about adipic acid.

A local decree of 23 st of august 1993 decided to reduce N2O emissions from 60 000 tones per
year to 10 000 per year target in 2000. In 1998, the amount of the emissions was 30 000
tones per year. It is supposed to be 4500 tones per year at the end of 2000.

The results obtained are due to :

- the institutional framework of the measure: With a regulation, Administration conserves the
ability to monitor emissions and keeps staying in a good position in the negotiation of the
targets -which can be ambitious enough- and the implementation steps.

-  the time and flexibility given to the industry for experiencing several techniques and chose
the more cost effective one (4 euros/ton of carbon equt) and the frequent negotiation between
local administration and the plant in order to find the appropriate solutions.

- The combination of different kind of measures: regulation is combined with public supplies
and taxation of N2O.

PFC EMISSIONS REDUCTIONS IN ALUMINIUM SMELTING  The success of a technology
Pechiney used in aluminum smelting the technology of punctual feeding by the center of the
cue. This technology is in use in 75 % of the plants.
It provided  a reduction of 76 % of the emissions of CF4 and C2 F6 per ton of aluminum in
1997 in relation to 1990.

The  improvements expected

Improvements realized are linked to the modernization of the process. There is a difficulty to
set significant new reductions because those actions are costly ones in a context of high
competitive industry.

The most important new measures need an effort of Research and development that need to
be concentrated between firms with possible supplies from the governments. They also
necessitate implementation beyond the national level.
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The scope of this paper is to take lessons from experience about two significant
measures successfully implemented in France in non CO2 reductions. Through these
experiences, we will try to apply some criteria’s of « best » or « good practices ».

The first case is in the chemicals industry : the Nitrous oxide reductions in France
showed that it was possible to get significant and cost-effective reductions with both
ancillary benefits(« win-win actions » and pressure given by regulation.

The second case is in the aluminum  industry : a private sector initiative gave rise to
conclude a voluntary agreement. We will describe the measures undertaken, and afterwards
we will try to find how further reductions could be obtained.

I - NITROUS OXIDE EMISSIONS REDUCTIONS IN THE CHEMICAL
INDUSTRY IN FRANCE

Nitrous oxide emissions in France from chemical industry in 1990 amount to 91 000
tones, (7,7 Mt. C equ). A regulation has been implemented in reducing N2O emissions of
the industrial process, from nitric, glyoxalic and adipic acid. This paper treats about
adipic acid, which is the main source of N2O emissions, and about which measures have
been implemented .

A local decree of 23 st of august 1993 decided to reduce N2O emissions from 60 000
tones per year to 10 000 per year target in 2000. In 1999, the amount of the emissions was 14
000 tones per year. It is supposed to be 4500 tones per year at the end of 2000. It saved about
3 Mt of carbon equivalent.

The followings reflections intend to explain 1) the choice of the technology used 2)
The choice of the policy instrument 3) the criterias of a good practice, through this example
and what is exportable .

1) The choice of the technology

Alsachimie is a subsidiary of RHODIA and produces the raw materials for nylon.
Adipic acid is one of these raw materials.

A first French national program on mitigation of greenhouse effect contained
measures on nitrous oxide reductions. A local decree of august 1993 decided that the firm
will put in place installations treating  NOX and NO2 emissions and will study feasibility of
treating other rejects, including nitrous oxide.

 A  technical-economical study between Ademe and Rodhia was achieved in 1995
with choice of the process in 1995.

The process was experienced in a pilot unity in 1996, and worked from  the end of
1997.
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Why this kind of process has been chosen?

* catalytic destruction has higher costs, because of short life time of the equipments

* thermal destruction was more efficient

* the specific heat generator provides  two functions :

- conversion of the N2O to NO, and from NO to nitric acid : 14 000 tones of
nitric acid are saved, which represents 1,2 Millions of US$,

- recycling  of  NOx and prevention of NOx emissions,

Local administration gave time enough to the firm for choosing a technology that
could reduce costs, provide ancillary benefits and win-win operation.

2) The rationale of choice of the policy instrument

Voluntary agreements may be used for the same purpose. But it appears that if some
has recourse to VAs exclusively, he misses power and pressure to obtain a great level of
effort from the firm .

Emission trading could be envisaged but only in the future, since rules and
guidelines should approved by the COP ; although, it needs a wide market and cannot be
implemented only within N2O emitting chemical factories. For emission trading, it is
necessary to reduce uncertainty of measurement of the emissions  ( from 5 to 10 %
actually)and to find at a common method of measurement of the emissions.

 The policy  instruments chosen are a combination of regulation, low taxation and
financial subsidies :

- local regulation with permits (European IPPC directive)provides :
* strength of administration in negotiating  and enforcing the measure
* flexibility in the negotiation, and partnership with firm
* local proximity of state services and the firms

- environmental agency assistance provides

* technical assistance
* share of founding with industry ( share of 30 % of the investment cost has been

agreed)

- low taxation
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An eco-taxation of polluting activities is in place in France and it covers Nitrous oxide
emissions : the rate of the tax is quite low ( 37 $ per ton of N2O, 0,5 $/ton of carbon), but
gives a supplemental incentive for emission reductions.

This example also shows that a local regulation can provide as much flexibility and
economical effectiveness as emission trading is supposed to.

3) The criteria’s of the good practice through this example

These criterias are :

- environmental effectiveness (cutting 90 % of  N20 emissions)in the short term and
in the long term, the technology would not have been founded and would not have taken
place without  greenhouse gas concern.

- cost - effectiveness ( 3,7 $ / tons of carbon equivalent )

 Total cost of investment :15, 5 millions of $.
           Save of nitric acid : 1,2 Millions of $.
          Cost :14, 3 Millions of $
          Emissions reductions : 45 000 t of N2O
           3,8 Mt of carbon equt
          cost-effectiveness :
          14,3/3,8 =  3,7 $ /t of C equivalent

- ancillary benefits ( the technology offers the opportunity to reduce Nox and to
recycle nitric acid while reducing N2O). The cost effectiveness is partially due to ancillary
benefits.

- reality of enforcement (pressure was made by local administration in order to
implement without delay).

Is it transposable?
The specific technology for adipic acid may not be transposable for other productions

(nitric acid for example) but such thermal destruction technologies can be used in other
countries for the same applications.

Same level of results are obtained with N2O from glioxalic acid that should give 400
000 tones of carbon equivalent saving in France in 2002 with a cost / effectiveness of 5 $ per
tone of carbon.

Although, it would be less easy to obtain such rapid reductions in countries without
environmental permits and regulation .

This kind of technology founded could, in a certain extent, be used in CDM or JI
projects.
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Implementing this kind of technology with ancillary benefits and win win options
could be a solution in reducing industrial gases emitted in the processes : semi-conductor
industry for example.

II - PFC EMISSIONS REDUCTIONS IN ALUMINIUM SMELTING

1) The choice of the technology

Pechiney used in aluminum smelting the technology of punctual feeding by the center
of the cue., so -called « point-feader pre-backed technology ». ( In France, this technology is
in use in 75 % of the plants. It provided  a reduction of 76 % of the emissions of CF4 and C2
F6 per ton of aluminum in 1997 in relation to 1990. Such level of reductions has been
reached in a lot of countries (Australia, New-Zealand, United Kingdom).

2) The choice of the policy instrument

Specific taxation of PFC emission cannot be used in this case because of impacts in
competitiveness of the industry.

 Emissions trading could be envisaged in principle if aluminum industry is involved in
an industry trading scheme, but for PFC, improvements need to be made in reducing
uncertainties ( about 20 % of uncertainty).and in coordinating methods of measurement.

Regulation could be used in order to monitor emissions, and to set up new targets, but
was not indispensable to obtain the previous emissions reductions. In fact, the initiative of the
reduction measures comes from the industry.

3) The criteria’s of the good practice through this example

- Environmental effectiveness
This criteria is partially fulfilled : it is because the reductions are substantial ( 73 %

per ton of aluminum produced) and because the specific emissions of PFC are the lowest with
Australia but it is not because the motives seem industrial ones and the place of greenhouse
mitigation was half of  these motives.

- Cost effectiveness

From Pechiney and literature (Jochen Harnisch) the cost effectiveness of the
conversion from the old kind of process(SWPB) to the best available that provides emission
reductions seems to be 38  85US $/tones of Carbon.

But it is very difficult to assess the cost of using this technology in new plants.
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Converting old plants with SWPB to the new PFPB in France would be very costly
(107 millions of $ of investments). Cost effectiveness would be 83 $/tone of carbon.

- ancillary benefits :

The modernisation of the process is also a way to make it more efficient, and to save
electricity. CO2 reductions should be obtained .

In this case, the difficulty to give criteria of  best practice is in the difficulty to define
« environmental effectiveness » because « environmental additionality » of the measures are
difficult to find.

4) the ways to go beyond

Although emission reductions are important, the new steps are difficult to envisage.
There are obviously opportunities for projects in eastern Europe or Asia with JI or

CDM.

But improvements are possible and necessary within annex B countries.  We will try
to evaluate them using the best practices criteria’s mentioned above :

A) technologies

a)improvements in the processes
They are feasible and quite cost effective (20 $/tone of carbon )and provide ancillary

benefits (efficiency of process and energy saving) but the environmental effectiveness is not
so important : only 10 % reductions in carbon equivalent for 2010.

b)destruction of PFC
This seems technically difficult and not cost-effective (1100$/tone of carbon).

c)  new technologies such as inert anod could provide decisive improvements : no PFC
emissions, improvement of  25 % of energy efficiency, and growth of 5 % of
productivity. There are no  indications on cost-effectiveness.

B) policies instruments

At national level, all instruments currently used could be applied (voluntary
agreements, regulation ).

But there is a ground for several international cooperation in those purposes:
-setting reductions efforts at the same level and avoiding distortion of competitiveness
-supporting industries effort by public supplies for research and development.


