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JUSTIFICATION FOR THE USE OF HCFC-141b
(Extract from the Project Document)

Quimica Andina - Converson from CFC-11 to HCFC-141b Technology in the
Manufacture of rigid polyurethane foam

The presently available ODS phase-out technologies for rigid polyurethane insulating
foams are:

CLASSIFICATION LIQUID TECHNOLOGY GAS TECHNOLOGY
LOW ODP TECHNOLOGIES | HCFC-141b HCFC-22, -142b
(INTERIM) HCFC-141b/22 HCFC-22/142b
NON-ODS TECHNOLOGIES| (CYCLO)PENTANE, WATER,

(PERMANENT) HFC-365, HFC-245fa HFC-134a

The selection of the alternative technology is governed by the following considerations:

a) Proven and reasonably mature technology

b) Cost effective conversion

c) Loca availability of substitute, at acceptable pricing

d) Support from the local systems suppliers

e) Critical propertiesto be maintained in the end product

f) Meeting established standards on environment and safety

Following is a discussion of the mentioned technologies in view of these criteria
specificaly applied for the operations of Quimica Andina (QA)(50% spray foam, 50%
discontinuously produced slabstock):

HCFC-141b has an ODP of 0.11. Its application is proven, mature, relatively cost-
effective and systems that fit QA’s applications are locally available. HCFC-141b can, however,
be destabilizing in higher concentrations, being a strong solvent, which would lead to the need to
increase the foam density. Being an interim option, its application would only be recommended
if permanent options do not provide acceptabl e solutions.

HCFC-22 has an ODP of 0.05 and is under ambient conditions agas. It is not offered in
the applicable regional area as a premixed system and would require an on-site premixer. Itis
not suitable for spray foam/slabstock applications. Its insulation value is somewhat less than
with HCFC-141b.

HCFC-141b/HCFC-22 blends can reduce the solvent effect of HCFC-141b alone and
therefore allow lower densities while maintaining acceptable insulation values. The blends are,
however, not available in Bolivia or neighbouring countries. On-site blending would
significantly increase the one-time project costs. In addition, the technology is not proven for
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spray foam applications. Being an interim option, the same restrictions as for HCFC-141b would
apply.

(CYCLO-)PENTANE meets all selection criteria, except that local availability. The use
of hydrocarbons is a preferred solution when feasible from a safety and cost effectiveness
standpoint. The relatively high investments for safety costs tend to limit pentane use to relatively
large CFC users. In addition, the use of pentane is limited to those enterprises whose facilities
can be adapted to meet safety requirements, and can be relied on to maintain safe operations.
While it may be applicable albeit connected with high investments and density limitations for the
slabstock operation, it cannot be used and never has been used for (on-site) spray foam
applications, where ever-changing ambient conditions never could provide for the required

safety.

WATER-BASED systems are an alternative in cases where pentane is not feasible due to
safety concerns, cost efficiency or availability. Water-based systems are, however, more
expensive (up to 50%) than other CFC-free technologies due to reductions in insulation value
(requiring larger thickness) and lower cell stability (requiring higher densities). They are aso
currently not available in the region, although this may change in the next two years based on
MLF-sponsored activities in Brazil and Argentina. Water-based formulations tend to be most
applicable in relatively less critical applications, such asin situ foams and thermoware. 1n spray
foam, while in principle feasible, it is reported that the current technology does not allow for
overhead spraying and is therefore limited applicable. For boxfoam, the technology is not
applicable as it would lead to an unacceptable high increase in the reaction temperature, leading
to severe scorching and even spontaneous combustion.

LIQUID HFCs do not meet requirements on maturity and availability. However, trials
show that systems based on these permanent options would be feasible in spray foam as well as
slabstock.

HFC-134ais under ambient conditions a gas. It is not offered in the applicable regional
area as a premixed system and would require an on-site premixer. It is not suitable for spray
foam applications. It is aso less energy efficient, and expensive compared to most other
technol ogies.

Based on the before mentioned, the enterprise has the following options under this
project:

Spray foam: HCFC-141b or all water based
Slabstock: HCFC-141b or n-pentane

Project costs for HCFC-141b for both spray foam and slabstock operations would amount
to projected conversion costs of US$ 96,000 (US$ 21.30/kgODPYy).

Project costs for all-water (spray)/n-pentane (slab) would amount to projected conversion
costs of US$ 448,500 (US$ 89.70/kgODPly).
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Project costs for HCFC-141b (spray)/n-pentane (slab) would amount to projected
conversion costs of US$434,500  (US$ 89.22/kgODPly).

(The relatively small difference between the threshold for water/pentane and
141b/pentane isrelated to the residual ODP in case of HCFC-141b).

Note that the project would have exceeded in any configuration the applicable standard
threshold were it not for the status of Boliviaasan LV C country.

After considering these alternatives, and realising that:

the extra costs related to zero ODP technology amount to about five fold of the
141b technol ogy,

pentane and water-based technologies are not readily available in Bolivia and
carry process as well as product quality restrictions and are even in other
countries seldom practised for the pertinent applications;

It is recommended to employ HCFC-141b as an interim solution. This can be followed in
the future by water-based technology or liquid HFCs for spray foam and just liquid HFCs for
dlabstock. The equipment retrofitted/replaced under this project alows these technologies
without further adaptations. If the enterprise were to choose pentane for the slabstock operations
as a permanent technology, significant capital investments would be required.

The enterprise has accepted this recommendation. It has also been informed that HCFCs
are transitional substances, and that under present Multilateral Fund rules, they will not be able
to seek additional funding from the Fund at alater date to convert to zero-ODP technologies.
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Supporting letter from the Government of Bolivia on the use of HCFC-141b by Quimica
Andina, submitted in accor dance with Executive Committee Decision 27/13.





