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Dear Sir:
This submission is a response to Terry O'Bryan's request for information regarding Substantial
Risk Notification BEHQ-94-12982. The chemical substance is Methanesulfinic acid, aminoimino-
(which we call Formamidine Sulfinic Acid or "FAS"), CASRN 1758-73-2. We import this chemical
substance.

EPA's questions are addressed below, and in the attachments.

1. Additional information of commercial uses and any other information to assist EPA in
assessing exposure potential.

We are not aware of commercial or consumer uses. The major uses are bleaching and
decolorizing waste paper and textiles. These are considered industrial uses

The potential exposure to FAS is limited to the workplace. Worker exposure 18 minimized
by exposure controls which are described in the MSDS. In most of the applications, about
6 pounds of FAS are utilized for each ton of pulp (100% basis). In the process FAS is
completely consumed and forms principally urea and sodium bisulfate. (The reaction
equation is shown in Figure 1 in Attachment 2).

USES

A. Bleaching waste paper for recycling. Descriptions are detailed in a brocrwure entitled
"Application in Paper Recycling / FAS" (Attachment 1 ) and in a paper entitied 'Advanced
Bleaching Technology for Secondary Fibers" (Attachment 2).

B. Decolorizing waste paper.
C. Bleaching textiles.

D. Decolorizing textile effluent. 89940000167
E. Free radical initiator in some polymerization reactions.

2. A description of all voluntary actions taken by us in response to the findings .ngicated in our
submission.

A. Degussa Corporation's voluntary actions are described in a memo from owr Manager of
Corporate Industrial Hygiene (Attachment 3) which was the basis of a memo sent to our
sales force (Attachment 4). .
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B. The sales force personally notified all of our FAS customers. In addition, letters
containing information about the mutagenicity test results and in some cases, safety
information, were sent to those customers who requested letters for their own files.

C. We modified the FAS Material Safety Data Sheet (Attachment 5) to put a stronger
emphasis on ventilation controls to eliminate airborne dust at the source point, and to
emphasize the avoidance and minimization of dust formation.

D. If a positive mutagenicity result is published, we intend to add the information to the
MSDS.

E. According to our German parent company, Degussa AG, several other mutagenicity
studies have been performed with FAS. In an Ames test, FAS was weakly positive. In two
mammalian cell gene mutation tests (HGPRT locus test, Chinese hamster cells) negative
results were obtained.

F. Three in-vivo micronucleus tests in mice have been performed. In an older Degussa
test with oral administration, the test results are equivocal.

Therefore in the OECD SIDS Review Meeting in Paris (September 20-23, 1993) it was
decided to perform an additional test in Austria (Austria is the contact point for FAS).
Unfortunately, evaluation of the results of this micronucleus test in mice with oral
administration was ambiguous.

Degussa AG hired a consultant toxicologist to review the Austrian mutagenicity study.

G. The German authorities, BGV V (formerly called BGA) do not consider FAS to be a
mutagen. They have reviewed the report of Degussa's consultant. They suggested that
the test be repeated because the results were not suitable for making a classification. The
test will be repeated at an independent laboratory.

H. Degussa AG informed their customers about the issue of FAS genotoxicity. One of the
customers furnished the results of a micronucleus test with interperitoneal administration
which showed negative results.

Please let me know if you want additional information.

Sincerely,

0d, Lournan

John Lewinson, Ph.D.
Manager, Product Regulatory Compliance

JL-95-142

CC:

M. Berger, DCRP
Dr. Kronis, ATC
R. Marion, DCA
R. Wardell, DCRP
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4) 8EHQ-09954-12982: Rank - medium.

Chemical: aminoiminomethanesulfinic acid (formamidine sulfinic
acid; FAS; CAS# 1758-73-2)

Letter from Degussa Corp, Ridgefield Park NJ, dated September
1, 1994: Positive for chromosome mutations (micronuclei) in
mice exposed in vivo by oral gavage.




Application in Paper Recycling

FAS (Formamidine sulfinic acid)
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. Introduction

The extent to which deinked fibers are
peached depends on the raw material
and the brightness requirement for the
final product. Bleaching is conducted
by either the oxidation or reduction of

the chremophores in the fibers, Chemi-
cal pulps are bleached in delignifying
multi-stage processes with strong
oxidizing agents like oxygen, chlorine

4

dioxide and hydrogen peroxide. Delig-
nifying bleaching steps cannot be v
applied on mechanical pulps becayse
of their high Hanin content, G@memt%\:“
m@e recyeling of wastepaper for wrm%-‘
ing, writing and tissue grades, includes
an oxidative bleaching step with ;"X\)f(fj,r;‘;.
gen pg}rrq‘midw The additional am}!ii‘:a
tion of formarmidine sulfinic acid (FAS)
a strong reductive bleaching agent, x:.k\m
produce a further increase in bright- N
ness and thereby improve the m{my of
the final product
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2. Bleaching with formamid

Bleaching with formamidine sulfinic
acid (FAS) vields the best results under
alkaline conditions. FAS is only poorly
soluble in water (~ 27 g/}, Under
alkaline conditions up to 100 g/t are
soluble as sulfinate. While the sodium
salt of FAS is highly soluble, it is also
vaery unstable. Consequently the
sotution cannot be stored for a
proonged period. Therefore, alkaline
bleaching solutions of FAS should be
prepared continuously on-site and feed
directly to the bleaching process.

The equipment for the continuous
prenaration of the bleaching liquor is
manufactured and supplied by
Decussa.

-

Socium sulfinate is oxidized during the
bleaching process to urea and sodium
bisulfite [11. Sodium bisulfite is further

oxidlized to sodium bisulfate (2],

i

HN
+ MNaOH - e L C=0 + NaHs0,
H.N
NaHS0, o NaHSo,

ine sulfinic acid (FAS)

The optimum weight ratio betwe
formamidine sulfinic acid ang
soda is close to 2 1. If the bleachung
conditions are optimal, the imitial pH of
the wastepaper mixture (s approx-
mafely 9 and decreases to a final pr
between 7 and 8.
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3. Application of FAS in Paper Recycling

The application of secondary fibers

for the production of paper products
has increased with the amount of
deinked wastepaper growing at ever
increasing rates. Only if the printing ink
is almost completely removed the term
“recycling”-process can be properly
used. If the paper is reused without a
deinking process, and the printing ink
is only distributed throughout the paper
sheet, the paper quality is reduced.
This process can be discribed as a
“downcycling”-process. “Downcyciled”
pulp is significantly lower in value and
only of limited applicability due to its
grey color shade.

Generally, printing ink is removed by
either flotation or washing. Deinking by
flotation exploits the differences in the
hydrophobic/hydrophilic character of
printing ink/fibers properties. In the flo-
tation process the application of caus-
tic, hydrogen peroxide, soda, sodium
silicate and surfactants removes the
printing ink from the fibers. The calcium
soaps then collect the printing ink and
are removed with the froth after aera-
tion of the fiber suspension. Deinking
by washing removes the printing inks in
a process which is similar to the laun-
dering of textiles. The fiber-printing-
ink-suspension is dewatered on a sieve
which simultaneously removes the
printing inks, fillers and fines.

Residual printing inks mask the bieach-
ing effect achieved in the fibers. Only if
the printing ink is aimost completely
removed, an additional bleaching step,
either oxidative or reductive becomes
efficient. Improving the brightness

by an oxidative postbleaching with
hydrogen peroxide is described

in detail in the Degussa brochure
“Hydrogen Peroxide — Application in
Deinking Processes”. Paper dyes are
generally not bleachable with hydrogen
peroxide.

3.1 Pulper Bleaching with FAS

A very simple application of FAS is its
addition with caustic soda directly into
the pulper. This application is very
efficient if wastepaper with high
amounts of colored broke, massdyed
wastepapers, or carbonless copy
papers are recycled.

brightness
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The maximum brightness gain is limited
by the amount of printing ink in the
wastepaper and the type of dyestuff
used. The more printing ink the waste-
paper contains, the more the bleaching
effect of FAS is masked. Figure 1
ilustrates the bleaching effect of FAS
on three different mixtures of broke
from the production of carbonless copy
paper.

Formamidine sulfinic acid is, like other
reductive bleaching agents, attacked
by oxygen. During repulping, atmo-
spheric oxygen can react with FAS and
decrease its efficiency.

3.2 Postbleaching with FAS

Postbleaching with FAS in a bleaching
tower inhibits the inclusion of air at
low and medium consistency, thereby
improving the efficiency of FAS.

In practice, final pulp brightness and
pulp color shade are important. Figure
2 illustrates thess effects using mass
dyed deinked pulp which was treated
with hydrogen peroxide in the pulper.
The brightness was determined after
the pulper, after flotation, and after the
reductive post-treatment. Pulp bright-
ness varied widely after repulping. The
fiotation stage after repulping only
partially compensated for this effect,
Reductive postbleaching with only
0.3% FAS produced a more stable
brightness and at the same time elimi-
nated the color shades.

BEST COPY AVAILABLE
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Application of forma-
midine sulfinic acid In
posthieaching of
wastepaper pulp at
consistencies between
3-12% and an upfiow
bleaching tower.

Figure 3 illustrates & postbleaching
application with FAS.

The bleaching conditions for formami-
dine sulfinic acid can vary within a wide
range. Bleaching can be conducted at
low, medium and even high consis-~
tency in either an upflow or downfiow
tower. Depending on the equipment, a
tube or a chest can be used in the con-
sistency range of 3-12%. However, to
maximize the bleaching efficiency of
FAS, high temperature or a long reten-
tion time is required. High consistency
bleaching must be conducted at high
temperature with high intensity mixing.
These two conditions permit rapid
bleaching under conditions which mini-
mize oxygen interference.

deinked pulp cons. .
from 5-10 %

fiotation

thickening

In general, the following bleaching con-

ditions can be employed.
Low
consistency: Consistency 3-5%,

temperature 50-80°C
(120-175 °F),
retention time 1-3 h.

‘Medium

consistency: Consistency 10-20%,
temperature 50-80°C
(120-175°F),
retention time 1-2 h.

High

consistency: Consistency 25~ 35%,
temperature 80-120°C
(175-250 °F),
retention time 0.25-1h.

High intensity

mixing: Retention time several

(Hot disperser minutes, post reacton

bleaching) at lower consistency.
temperature 40 - 80 <
(110-175 °F).

An example of high consistency
bleaching in a hot dispersing unt s
illustrated in Figure 4. FAS is metered
together with caustic soda into the
heating screw of the dispersing unt at
high consistency. Hot dispersing 's
followed by a subsequent reachon at
low consistency with at least 15 mn
retention time.
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The addition of the FAS bleaching solu-
tion in front of the hot dispersing unit
ideally combines the benefits of high
intensity mixing with the high tempera-
ture. if the disperser is followed by a
chest with a retention time of 15~-30
min, a special bleaching tower for the
FAS posttreatment is not required. The
temperature in the dispersing unit
should be above 90 °C (190 °F). Thus,
the FAS posttreatment can be applied
in an existing deinking plant with only a
small capital expenditure.

3.3 Bleaching results

1 of hot
aching

As a result of the heterogeneous nature
of wastepaper, pulp produced from this
raw material shows significant bright-
ness variation after repulping, cleaning
and bleaching. The objective of post-
bleaching is to brighten and eliminate
the brightness variation. This effect was
already illustrated in Figure 2.

Even though flotation or wash-deinking
steps have removed the printing ink
from the fibers, residual dyes cause
coloration of the wastepaper pulp.
These paper dyes are very stable
against oxygen based bleaching
agents like hydrogen peroxide. As a
result, hypochiorite was widely used to
destroy these dyes.,

BEST COPY AVAILABLE

The two main reasons for the declining
use of hypochlorite for dye removal
are: 1) The delignifying ability of
hypochlorite is not compatible with
mechanical pulp fibers. It causes vel-
lowing of the pulp fibers. As it becomes
more and more difficult to process
wastepaper which is free of mechanical
fibers, highly bleached CTMP, and simi-
lar high yield pulps, the use of hypo-
chiorite will diminish. 2) The application
of hypochilorite produces halogenated
compounds, e.g. chloroform. The
environmental impact of these
compounds will continue to limit the
use of chiorine containing bleaching
agents.

Reductively destroying paper dyes is
thereby the method of choice to avoid
the aforementioned problems. The high
reducing power of FAS makes it an
outstanding chemical to bleach a large
number of today’s dyestuffs.

The efficiency of postbleaching with
FAS depends on the bleachability of
the dyes (pigment dyes like phthalo-
Cyanin derivatives are not bleachable
with reducing agents), the amount of
massdyed paper, and the proportion of
mechanical pulp. Wastepaper mixtures
dedicated for the production of tissue
paper normally contain only small
amounts of mechanical pulp. The effect
of color variation and brightness
increase can be especially significant
in these cases. Wastepaper with a high
level of mechanical fibers for the pro-
duction of printing and writing grades,
for example, normally responds less to
a post-bleaching stage. The brightness
increase in these cases may be limited.

1
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fotation with FAS at jevel of mechanical fibers.

70°C (160 °F), 4% con-
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The effect of FAS tower bleaching on
carbonless copy paper broke (wood-
free massdyed paper) is illustrated in
Figure 6.

Figure 6

Mill data comparing the
brightness before and
after FAS bleaching.
Final product: Tissue
grades, conditions:
0.4% FAS, 0.2%
NaOH, 12% consis-
tency, 60 °C (140°F),

2 h retention time.

As described in Chapter 2 the ratio of
caustic soda to FAS is important for
efficient bleaching. An exampie of

the results obtained with increasing
amounts of caustic soda is illustrated in

" Figure 7.

78 constant: 0.4 % FAS

0.0 o1 02 0.3

If wood containing wastepaper is
vleached, the caustic soda charge has
to be carefully controlled and optimized
for each application. |f the alkalinity is
too high, an irreversible alkaline yellow-
ing of the fibers may result.

The speed of the brightness increase is
dependent on the tileaching tempera-
ture. Very high bleaching temperature
results in complete consumption of the
formamidine sulfinic acid within several
minutes and a concomitant brightness
increase.

BEST COPY AVAILABLE
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4. Product information

FAS

Formamidine sulfinic acid
Odourless, stable reductive bleaching
agent

Areas of application:

Postbleaching of deinked materials

-Chemical formula:

H,N — ci: — SO,H
NH

Molecular mass:

108.12 g/mole

Appearance: White to light yellow, crystalline powder

Purity: Minimum 98 % formamidine sulfinic
acid

Solubility: 27 gin 1 litre of water at 20 °C

(alkaline solutions, up to 100 g/litre can
be dissolved at room temperature.
These solutions have a low shelif live)

Decomposition point:

123 °C (differential thermal analysis
at a heating rate of 3-4 °C/min)

pH:

approx. 4.0 (1% aqueous solution) 7

Test methods:

a) Titration of alkaline solutions with
potassium bichromate against
dimethyl-4'4-bipryridinium dichloride
as an indicator.

b) With vat paper, alkaline solutions at
70 °C or higher result in a blue
coloration in the presence of active
FAS; this takes on a greenish tinge if
quantities are low (under 0.3 g/litre)

Handling and storage:

Store in a cool, dry place at ambient
temperature, recommended storage
temperature 25°C -35°C (75°F-95°F)
Keep away from concentrated alkalis
and and oxidizing agents

Bulk weight:

Approx. 0.85 kg/litre

Packing:

Fibre drums with polyethylene
inner sacks; 50 kg net each, super
sacks 500 kg

Brussels customs tarift:

2931

Risks:

The complete information for product
safety and handling is available in the
DIN safety data sheet (MSDS). This
product is harmful if swallowed, and
irritates skin and eyes. If exposed to
heat the product will decompose
spontaneously in an exothermic reac-
tion, producing sulphur dioxide (SO 1
and ammonia sulphate ({(NH,),SO.)

5
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The information and statements
Contained herein are provided 'rae Hf
Charge. They are believed to be
accurate at the time of pubhication nyt
Degussa makes NO warranty with
respect thereto, including but net
limited to any results to be obtaineq ~r
the infringement of any proprietary
rights,

Use or application of such information
or statements is at unser’s sole discre-
tion, without any liability on the part of
Degussa. Nothing herein shall be con-
strued as a license of or recommenda-
hon for use which infringes upon any
uroprietary rights. All sales are subject
*0 Degussa’s General Conditions of
Sale and Delivery.
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ADVANCED BLEACHING TECHNOLOGY FOR SECONDARY FIBERS

Michael I. Berger
Applications Manager, Pulp and Paper

Juergen Meier ~
Manager, Pulp and Paper '

Wilfried L. Eul
Manager, Active Oxygen Chemicals "

DEGUSSA CORPORATION .
4 PEARL COURT i
ALLENDALE, NEW JERSEY 07401 )

ABSTRACT

In additicn to the recycling of ONP and magazines, other printing
and writing papers, especially office waste and household
collections, are increasingly being included in the recycling

loop.

Conventional bleaching systems for deinked pulps are limited :n
their ability to cope with "difficult-to-recycle wastepaper" 2nd
environmental regulations at the same time. New bleaching
equipment, chemicals and strategies are required.

Fortunately, a great deal of progress has been made in deink:ing
and bleaching technology. New concepts, such as disperser
bleaching and separate bleaching of long and short fiber
fractions, are described by means of lab and mill data.

The benefits of these new approaches are lower chemical demand,.
higher achievable brightness levels, efficient color strigping

and more.

P PMamel Mo ANnaudala WTT AYTANA AAY AYE AmAn Ve ATV AN TP ey Y Lo Y P S aaiiar Lo



- .
"'Degussa @

Degussa
Carporation 4-7-1

ADVANCED BLEACHING TECHNOLOGY FOR SECONDARY FIBERS

I. INTRODUCTION

The increased usage of wastepaper for all end-use
applications has provided the impetus for developing new
technologies to upgrade its quality. Existing technologies
to help achieve this goal include pulper bleaching with
hydrogen peroxide (H,0,), single-stage post-bleaching with
either hydrogen peroxide, sodium hydrosulfite (Y), or both in
a two-stage process.

To meet the challenges of producing higher brightness, whiter
pulp, the use of reducing agents such as formamidine sulfinic
acid (FAS) is playing an increasingly important role to help
meet these objectives. The greater redox potential and
thermal stability of FAS make this chemical ideal for
bleaching applications ranging from conventional
post-bleaching to hot (thermal) disperser bleaching.

This paper will review the different pulp bleaching
strategies with respect to bleaching chemicals and their
applications.
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II. Bleaching Chemicals

Chlorine containing bleaching chemicals such as Cl,, Cl0, and
NaOCl are no longer acceptable for the bleaching of secondary
fibers because of their economical and ecological impact (1).
The only acceptable oxidative bleaching agents are oxygen and
hydrogen peroxide. 1In addition, the reductive bleaching
chemicals sodium hydrosulfite and FAS are being used in the
industry. Table I lists thesa chemicals with their redox

reaction and redox equivalents.

A)

B)

Oxidants (0, and H,0,;)

Oxygen is a widely used oxidant to delignify and tleach
chemical pulps. In contrast, bleaching of recycled
wastepaper with oxygen is not used at all in the :ndustry.
Results of a pilot scale oxygen bleaching system of
recycled pulp have shown that oxygen can be useful <o
improve brightness, cleanliness and to remove stickies
of OCC (2). 1In the case of bleaching mechanical pulp
containing wastepaper, oxygen bleaching does not seem to
be econcmical because of high capital cost, low bleached
pulp yield, and its poor bleaching efficiency.

Today, the most widely used oxidative bleaching agent in
deinking mills is hydrogen peroxide. Hydrogen gerox:ide
is easy to handle, is applicable over a wide range cf
reaction conditions and is one of the most envircn-
mentally compatible bleaching agents. The economy c¢
its application though, depends greatly on the stec:f:c
optimization of addition points in the deinking g.an:.
chemical charges, and reaction conditions.

Reductants (Na,S,0, and FAS)

Zinc/sodium hydrosulfite (Y) has been used for tleacning
for about 30 years (3). Depending on the react:ion
conditions, hydrosulfite is more or less oxidized %o
sulfate, sulfite and thiosulfate during the react:zn.
Oxygen and air easily oxidize hydrosulfite (3) and can
reduce its efficiency.

FAS (formamidine sulfinic acid) has been successf...y
used in some deinking mills during the past years.
During bleaching, FAS is mainly oxidized to sodium
sulfate according to the reaction equation shown .n
Figure 1. FAS is generally activated with caustic s>3a
to a degree that the final pH of the bleaching resct::n
is in the range of pH 7-8.
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III Deinking and Bleaching Processes

Deinking of wastepaper consists basically of three process
steps which differ from each other in their principle
objective. These are firstly, the defiberization i.e.
repulping and fiber swelling, secondly, the removal of larger
impurities (mostly of non-fibrous nature) by mainly
mechanical forces and thirdly, the ink removal through chemi-
mechanical treatment by washing and/or flotation.

A) Current Deinking Conceots

A schematic of current deinking technology is depicted
in Figure 2. Wastepaper, together with chemicals is
repulped either batchwise in a hydropulper or in a
continucusly operated drum pulper. Both are followed by
a reaction chest at approximately 5% consistency which
allows the fibers to swell. Subsequently, the pulp is
further diluted to low consistency, screened and cleaned
before the pulp enters the actual deinking step.
Deinking is achieved by either flotation, washing or

by a combination of both. An excellent overview of all
deinking steps has been given e.g. by D. R. Crow and

R. F. Secor (4).

Cleanliness and brightness of pulp being deinked in such
a "standard" deinking process can be further improved by
adding a post deinking stage. A complete conventiocnal
deinking process including post-deinking and bleaching
is schematically illustrated in Figqure 3. After
thickening the primary deinked pulp it enters a
disperser in which a majority of the residual ink
particles are broken down to sizes below the threshold
of visibility and dispersed throughout the pulp. The
remaining ink particles which are still visible can be
more easily removed after such a treatment in a post
deinking step by either flotation or washing.

B) Fiber Fractionation of Deinked Pulp

L. Floccia (5) has shown with results from mill
experience that further improvements of deinked pulp
could be achieved by fractionation of the deinked fibers
with subsequent bleaching. W. Eul et al. (6) described
the advantages of fiber fractionation of deinked pulp
relative to the efficiency of bleaching the long and
short fiber fractions separately. The advantages cf
fiber fractionation are mainly a higher achievable
brightness for one fiber fraction and more economical
use of bleaching chemicals. Figure 4 illustrates this
process scheme for the fiber fractionation of deinked
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pulp. This approach is viable only if there is a use
for the lower brightness fines fraction.

Fiber Fractionation prior to Flotation

While fiber fractionation of deinked pulp can improve
the efficiency of bleaching chemicals it does not
further improve the deinking capacity per se. A new
deinking concept has been suggested and described in
detail by W. Eul (1). The concept suggests fiber
fractionation prior to flotation as shown in Figure 5,
and can require as little as S0% of the flotation
capacity of conventional deinking systems to produce
pulp of the same final brightness. New concepts like
this which emphasize efficient deinking and "selective®
bleaching are a prerequisite for the further improvement
of bleaching efficiency and to maintain the value of the

recycled fibers.

cation of Bleaching Chemicals

A)

Standard Bleaching Practices

1. Pulper Bleaching with H,0,

The use of H,0, in the pulper can improve the final pulp
brightness and inhibit the yellowing reaction which can
occur with mechanical pulp fibers under alkaline
conditions. The pulping conditions and chemical charges
which can fully exploit the properties of H,0, for
pulper bleaching are: 15-20% consistency, 40°C for 20
minutes repulping time, and 60 minutes reaction time at
4 to 5% consistency in a reaction chest at 40°C. Tae
typical chemical charges are: 1.0% H,0, (100%), 1.0%
NaOH (100%), 2.0% sodium silicate (38-41° Bé), 0.2%
Na,DTPA (40%), 0.5-1.0% fatty acid, soap, or other
collector. Additionally, individual mill conditions may
dictate other dispersers/emulsifiers or talc for
stickies removal. These chemical charges are well
established and have been used in many mills, and also
laboratory conditions. The effect of H,0, in the
pulper on brightness of various wastepaper grades :s
illustrated in Figure 6.




Degussa &
Degussa'
Corporation 4-7-5

The most important variable for achieving an improved
brightness response from H,0, pulper bleaching is that
of high consistency. The effect of stock consistency on
brightness after flotation is illustrated in Figure 7.
High consistency conditions result in a higher ratio of
bleaching agent to fibers, while lowering the
concentration of H,0, decomposing substances.
Additionally, the higher friction due to fiber-to-fiber
interactions at high consistency improve the printing
ink separation.

2. Tower Bleaching

Oxidative post-bleaching with H,0, is performed as
illustrated in Figure 8. Bleaching with H,0, increases
the brightness without necessarily eliminating the color
shade which may be present. Typical chemical charges
are: 1.0% H,0,, 0.8% NaOH, 2.0% sodium silicate, 0.1%
Na,DTPA, 60°C, 20% consistency, 1-3 hours. Depending on
the furnish composition concentration of stabilizers
such as sodium silicate and/or DTPA could be reduced: as
might be the case with a wood-free furnish, or increased
in cases of furnish containing high levels of wood-
containing wastepaper.

Reductive post-bleaching with sodium hydrosulfite (Y) or
formamidine sulfinic acid (FAS) are illustrated in
Figure 9. Reductive bleaching agents are capable o
improve brightness and also removing color shades.
Typical conditions for Y bleaching are: 1.0% sodium
hydrosulfite, starting pH 6.0, 5.0% cons., 60°C, . hour:
FAS bleaching are: 0.3-0.6% FAS, 0.15-0.3% NaOH, £.C%
cons., final pH 7-8, 70°C, 1 hour.

The comparative bleaching effects of H,0,, Y, and FAS
are illustrated in Figure 10. On average, post-
bleaching increases the brightness approximately fcur
points.

Dyes which are resistant to decolorization with sodium
hydrosulfite can very often be decolorized with
formamidine sulfinic acid (FAS). Figure 11 shows the
results of a plant trial with an FAS post-bleaching
stage. Some deinked pulps were extremely colored even
after flotation. As shown by the top line of Figure .1!,
no color shade was observed after the alkaline bleacn:ng
step with 0.3% FAS.
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Figures 12, 13, 14 illustrate another study which
compares post bleaching with Y and FAS. While both FAS
and Y demonstrated color removal ability with subsequent
brightness improved, FAS was superior in all cases.

As a consequence of environmental pressures which are
restricting the use of chlorine containing bleaching
chemicals, FAS can serve as a partial replacement for
sodium hypochlorite (H). In a laboratory study

deinked pulp was treated with up to 1.0% FAS and 4.0%
NaOCl. The results are illustrated in Figure 15.

The maximum brightness of 78 1ISO for FAS was less than
the 82 ISO brightness achieved with sodium hypochlorite.
However, generally speaking, FAS still provides the best
opportunity to produce non-chleorine bleached pulps in
one stage of high brightness without potentially
interfering color shades.

3. Two-Stage Bleaching

Combinations of peroxide and hydrosulfite bleaching
stages have been used for both mechanical pulp bleaching
(7) and post-bleaching of deinked pulp. Typical results
obtained on deinked pulp with P-Y post-bleaching usually
accounts for a 2-6 points brightness increase as a
result of the second Y stage. Unpublished laboratory
data has demonstrated replacing FAS for Y has yielded
superior results with respect to brightness and color
removal compared to the conventional P-Y sequence.

In another internal study, results with the "reversed"
FAS-P sequence improved brightness an additicnal 8.0
points compared to the P-FAS sequence (Figure 16). This
sequence may provide an opportunity to further increase
quality of deinked pulp with respect to both brightness
and color.

4. Bleaching Chemical Charge Optimization Between Stages

Internal research reports have evaluated the effects of
distributing the H,0, charge between the pulper and
post-bleaching stages on brightness. Figures 17 and 18
illustrate the optimum brightness is obtained when 0.5%
H,0, is added to the pulper with up to a total of 3.0%
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H,O, applied. This usually implies that a minimum
charge of H,0, is required to prevent alkali vellowing
and facilitates further bleaching in the pulper. This
result may provide further opportunities to
upgrade/economize the bleaching of recycled fibers.

New Bleaching Practices

1. Hot Disperser

The quality and appearance of deinked pulp is not only
determined by its brightness and color but also its
cleanliness. It is therefore essential for high-quality
deinked pulp to be free of dirt specks and ink
particles. One way to achieve a cleaner pulp is to
destroy these impurities by means of a thermomechanical
treatment, or as is more commonly called, a hot
dispersion step. The dispersion step reduces the
visible impurities into more numerous, smaller
particles; and, without subsequent bleaching, yields a
pulp with a grey-colored appearance.

Figure 19 illustrates the application of H,0,., Y. and
FAS for disperser bleaching.

a. Bleaching with H,O0,

The objective of bleaching with H,0, in the
disperser is to increase or maintain the Erightress
of the pulp after the thermomechanical treatrent
utilizing the disperser unit as a chemical ~:ixer.

Bleaching with H,0, in the disperser is
accomplished by adding a solution of alkalire
hydrogen peroxide prior to the disperser d:sc.
Typical chemical charges are: 0.5-1.0% H,0,.
0.25-0.5% NaOH. In order to promote the h:ichest
bleaching efficiency, dilution water should :te cept
to a minimum to maintain the highest possible
consistency in the dispersing zone.

Depending on deinked stock composition, tright-ess
gains of 2 points can be achieved. 1If, however.
lower than expected brightness is being achieved.
it might be advantageous to add a stabilizer.
Typically, sodium silicate is added to the r.eascn
liquor at a charge of between 0.5-1.0%. The
addition of silicates, however, can shorten :-e
lifetime of the disperser discs by forming acrss:ve
glass-like precipitates. Therefore, the cost
benefit between silicate addition, higher H,0,
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charges, and disc life need to be considered.
Table II illustrates typical results obtained with
H,0, in a hot disperser.

b. FAS, Y

Bleaching in the hot disperser with FAS has several
advantages over hydrosulfite and hydrogen peroxide.
Firstly, the high temperatures and short reaction
times are not comparable with sodium hydrosulfite,
as decomposition can occur; FAS is stable at
disperser temperatures of 90-130°C.

The bleaching reactiocn with FAS is 60-80% complete
as the pulp exits the disperser. Consequently no
additional pumps, mixer and tower are required. An
additional one-half hour may be required in a
reaction chest to fully complete the reaction. 1In
addition to the ability of FAS to brighten, the
higher reduction potential of FAS is able to
decolorize heavily dyed pulp stock.

The choice of which bleaching agent to be applied
in the hot disperser is determined by the
wastepaper composition, reaction conditions
available and the end product requirements.

The use of FAS should be most beneficial in cases
where non-shaded higher brightness pulp is to te
produced from highly colored pulp.

The use of H,0, is most reccmmended in cases whnere
the brightness of the Pulp needs to be maintained
after the dirt and residual ink particles are
ground in the disperser and impart a grey shade to
the pulp.

Bleaching of Fractionated Pulps

Fiber fractionation and separate post-bleaching of the
long and short (fines) fraction is the most efficient
way to utilize bleaching chemicals and for producing

high quality pulp.

a. Long Fiber Fraction

The long fiber fraction exhibits excellent
bleachibility with H,0,. Typically, 1%

H,0, applied can increase the brightness 4-7
points. And, as a result of the fractionation
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ratio, H,0, usage can be reduced by 30-50%.
Figure 20 illustrates the effects of fiber
fractionation on brightness and chemical savings.

b. Short Fiber Fraction

The short fiber fraction contains a large
proportion of stickies, dirt particles, and colored
printing ink particles. As a result H,0, shows
only a very poor bleaching results. Reductive
bleaching with FAS or sodium hydrosulfite results
in a 3 to 4 point brightness increase. However,
the high content of printing ink and dirt mask the

bleaching effect.

Figure illustrates the effect of FAS/Y Bleaching on
the Short Fiber (Fines) Fraction.
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Iv Summar!

New deinking processes ang technologies are providing
opportunities to produce higher qualities of recycled
products. These technologies enable the deinked pulp to be
bleached to the highest obtainable brightness at the most
economical cost.

The bleaching concepts can be summarized as follows:

. A one-stage deinking process can be improved by
post-bleaching. The choice of either H,0,, FAS, or v,
needs to be individually determined, and is dependent on
the raw material compositicn.

. A two-stage P-Y, P-FAS post-bleaching sequence can
incrementally improve the brightness and color shade of

deinked pulp.

. The FAS-P sequence has the potential of further
improving the brightning response compared to the P-FAS
or P-Y sequence.

. The addition of bleaching chemicals to a hot-disperser
provides the opportunity to retain and/or improve the
brightness of the pulp after treatment. Additiocnally,
FAS has the ability to remove the color shade from dyed

pulps.

. Bleaching either the short or long fiber fracticns
separately results in better bleaching response and
chemical cost savings compared to the bleaching of
unfractionated pulps.

Either one or a combination of these new or existing
technologies should make it possible to produce high
brightness deinked pulp to meet the present and future
quality requirements.
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Interoffice Memo Degussa &

o~y 2T ﬂ Degusa
October 4, 1994 ThRnhoe
e 130 -l FHIZED 3
TO: Mike Berger cc:  Robert Marion
FROM: Terry W. Maples
RE: MEMO TO FIELD SALES CONCERNING FAS

After reviewing the new health hazard information for FAS, minor revisions have been
made to the MSDS (see noted revisions). It is recommended that the following text be
sent to all field sales personnel in a memo which precedes the revised FAS MSDS:

Preliminary and unpublished toxicology studies conducted in Austria have
shown high doses of FAS to cause mutagenic effects in animals.
Mutagenic substances can cause changes in cells which could result in
adverse reproductive effects. Degussa is attempting to review this study.

If the study is published without revisions, the material safety data sheet
(MSDS) will be revised to reflect this new information. The current MSDS
adequately addresses the necessary exposure controls; however, the
MSDS has been revised to put a stronger emphasis on ventilation controls
to eliminate airborne dust at the source point.

There are no present federal, state or local regulatory requirements that
affect the handling or use of mutagenic substances as a category of
chemicals. As with all chemicals, appropriate exposure controls and
proper handling are required to maintain employee exposures at safe
levels.

Degussa Corporation, as a member of the Chemical Manufacturers
Association (CMA), operates under the guiding principles of Responsible
Care® "to extend knowledge by conducting or supporting research on the
health, safety, and environmental effects of our products.”

Since some of our customers may aiready have knowledge of this study, you should
provide them with this clarification and Degussa’s position during your customer

contacts.

Degussa AG toxicologist, Dr. Mayr, has been contacted and is evaluating this entire
issue. Dr. Mayr will advise DC very soon of DAG's position on this study. If you require
additional information or assistance, please call.

%wﬁyé

Terry W. Maples, CIH
Manager Corporate Industrial Hygiene @
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FAS MSDS REVISION

After reviewing the new health hazard information for FAS, minor revisions have been made to the MSDS
(see noted revisions). It is strongly recommended that the following information be explained to your FAS
customers during a personal visit as soon as possible. A revised MSDS shouid be delivered to the
customer at that time.

Since some of our customers may already have knowledge of this study, it is important to provide them
with this clarification and Degussa's position during your customer visit.

1.

Preliminary and unpublished toxicology studies conducted in Austria have shown high doses of
FAS to cause mutagenic effects in animals. Mutagenic substances can cause changes in cells
which could result in adverse reproductive effects. Degussa is attempting to review this study.

If the study is published without revisions, the material safety data sheet (MSDS) will be revised
to reflect this new information. The current MSDS adequately addresses the necessary
exposure controls; however, the MSDS has been revised to put a stronger emphasis on
ventilation controls to eliminate airborne dust at the source point.

There are no present federal, state or local regulatory requirements that affect the handling or
use of mutagenic substances as a category of chemicals. As with all chemicals, appropnate
exposure controls and proper handling are required to maintain employee exposures at safe
levels.

Degussa Corporation, as a member of the Chemical Manufacturers Association (CMA), operates
under the guiding principles of Responsible Care® "to extend knowledge by conducting or
supporting research on the heaith, safety, and environmental effects of our products.®

Degussa AG toxicologist, Dr. Mayr, has been contacted and is evaluating this entire issue. Dr. Mayr will
advise DC very soon of DAG's position on this study. If you require additional information or assistance,
please call Terry W. Maples, Manager Corporate industrial Hygiene at (205) 443-4000.

Since some of our customers may aiready have knowiedge of this study, you shouild provide them wth
this clarification and Degussa's position dunng your customer contacts.

M. Berger

MiB/cif/fasmsds




