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Electron processing technology has been investigated at the lab-,
pilot-, and plant scale as a method for reducing harmful emissions and
chemical demand in the viscose process (1-3). The results from these
studies indicated that, under the proper conditions, electron treatment of the
dissolving pulp used to produce viscose can reduce carbon disulfide (CS2)
usage by as much as 25-40% and emissions of CS2 and hydrogen sulfide by
a comparable amount. In addition, significant reductions in alkali, zinc, and
sulfuric acid consumption have been demonstrated.

In this economic analysis, the assumption was made that the
production capacity of the accelerator facility was totally dedicated to
treating dissolving pulp and that the facility was built at a viscose plant
where pre-existing infrastructure for pulp storage and handling could be
utilized. Under these conditions, the annual costs for constructing and
operating an accelerator facility in North America were compared with the
savings in costs expected from reduced usage of CS2 and/or caustic only
(no attempt was made to assign monetary values for reductions in zinc or
acid usage or for the benefits derived from reduced emissions). For this
model, it was also assumed that electron treatment of the dissolving pulp
resulted in reductions of 25% in CS2 usage and 18% in caustic
consumption.

The total annual saving due to reductions in chemical costs depends
upon the amount of pulp processed by the viscose plant. Processing
capacities can vary significantly from one plant to another and can range
from a few thousand tonnes/a to over a hundred thousand tonnes/a. Rather
than choose a single production capacity for a viscose plant and match an
accelerator to it, the complete range of production capacities was considered
and four accelerators (one 2.5 MeV, 6 kW self-shielded, one 10 MeV, 35
kW, one 10 MeV, 80 kW, and one 10 MeV, 150 kW) that, collectively, can
span this range were chosen.

Accelerator production capacities depend on the dose used to treat
the pulp. In our experience, the dose required for pulp treatment can vary
widely, depending on the type of pulp and viscose process used. The dose
used affects pulp throughput and impacts upon facility operating costs with
regard to the number of workers needed to handle the pulp. In this analysis,
rather than chose a single dose, three different doses (5, 10, and 15 kGy)
which span the range of possible doses were considered.

Incorporation of the assumptions discussed above into the model
resulted in a matrix of 36 elements (based on the four accelerators, three
possible treatment doses for each accelerator, and cost savings for CS2
alone, caustic alone and CS2 plus caustic) for which the average annual cost
for owning and operating the accelerators were compared against the
savings expected from chemical reduction.
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The results from this analysis indicated the following:
1) For the three 10 MeV accelerators: significant net positive balances

(i.e., the annual savings from chemical reductions exceeded the annual
average cost for owning and operating the accelerator facility) were
found in all cases when savings of CS2 plus caustic were considered.
With two exceptions (the 10 MeV, 35 kW accelerator treating pulp at 15
kGy and at 10 kGy), significant net positive balances were also found
when only the saving from CS2 reduction alone was considered. With
one exception (the 10 MeV, 35 kW accelerator treating pulp at 15 kGy),
significant net positive balances were also found when only the saving
from caustic reduction was considered.

2) The 2 MeV accelerator: The only case a net positive balance was
found was for the case when the pulp was treated to a dose of 5 kGy and
savings in both CS2 and caustic were considered. In all other cases, the
average annual cost of owning and operating the accelerator exceeded
the savings due to chemical reduction.

In summary, these results indicate that in the majority of the cases
considered, which represent pulp utilization capacities of 13,000 tonnes /a,
or more, the economic benefits of owning and operating an accelerator for
treating pulp for the viscose process can be considerable.
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