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\ Abstract

Screened aspen clean-wood chips and
unscreened aspen whole-tree chips were
stored in insulated boxes supplied with
humidified air. Two series of tests were made:
one with a single box of clean-wood chips and
two boxes of whole-tree chips, all stored for 96
days; the other with two boxes of each type of
chips, each box containing three weight loss
sample bags, and all stored for 180 days.

Similar temperature profiles for the first 96
days of storage were obtained in both series.
Cleanwood 9(9 temperatures were wr
more than 14° F -- and usually less than 7
above ambient, whereas the whole-tree chip
temperatures reached 42”F above ambient
much of the time during the first 85 days of
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and convenience of the reader. Such use does
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Some twig-type material was put through
several times to obtain a more uniform size
material. The whole-tree chips were not
screened. '

Each sample was thoroughly mixed before
storage in the insulated boxes. Moisture
determinations for all seven boxes were made
on grab samples obtained while the boxes
were being filled or emptied. Three weight loss
sample bags of nylon mesh each containing
300 grams of fresh chips were located near the
center of each of the four boxes in the second
series. All samples were processed within 24
hours of felling the trees.

Water-saturated air was metered to each
box through a flowmeter. The exit gases were
analyzed for carbon dioxide content using a
Model 29 Fischer-Hamilton Gas Partitioner,
calibrated by a standardized gas sample. The
weight of carbon dioxide was calculated after
the volume was corrected to standard con-
ditions.

Temperatures were recorded daily by a
thermocouple located in the center of the chip
mass of each box.

After storage, the boxes were opened and
the colors of the chips were visually compared.

Results and Discussion

‘Center temperature profiles of the stored
chip masses were recorded for two series
of runs. Because they were no more than 3° F
apart the run of 98 days, the
temperatures of the two whole-tree chip boxes
were averaged and are shown as asingle curve

are shown in tables 1 and 2. For the second
series of boxes, carbon dioxide production
was calculated after 90 and 180 days. For the
whole-tree chips, weight loss as determined by
carbon dioxide production and direct
weighing are in good agreement. For the clean
chips, the agreement between the carbon
dioxide produced and direct weight loss is
mu~h less satisfactory. The reason for this
discrepancy is unclear. Average weight loss by
direct weighing after 180 days of storage was
3.0 percent for the clean-wood chips and 18.8
percent for the whole-tree chips.

After 96 days of storage, the first series of
boxes was opened, and the color of the chips
visually compared (fig. 3). The dark color of the
whole-tree chips indicates deterioration and
qualitatively supports the weight loss data. The
appearance of the chips in the second series of
boxes, after 180 days of storage, was similar.

This test using unscreened aspen whole-
tree chips may not be typical of the practice of
many large mills where screening is used to
remove grit and fines. However, from our
preliminary results comparing stored
screened and unscreened whole-tree chips of
both hardwoods and softwoods, screening
may not always lower the maximum tempera-
ture attained but only delay the maximum peak
temperature.

Conclusions

Large differences were found in the tem-
peratures attained and the weight losses that
occurred during storage, under laboratory
conditions, of aspen clean chips and whole-
tree chips. These represent the
minimum temperatures and weight losses that
might be expected in industrial storage of
aspen chips. In large industrial piles of aspen
clean chips, temperatures are much higher
than reported here and weight losses are two
to three times as great. In large piles of whole-
tree chips, weight losses would be expected to
be even greater than the 18.8 percent reported
here and temperatures could rise to the point
where spontaneous ignition is a possibility.

Temperature and carbon dioxide data

that much of the weight loss occurs
within the first 90 days of storage. For
unscreened whole-tree chips, it is obvious that
storage times must be as short as possible.
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Figure 1. -- Center temperature profiles of aspen chlpu stored for 96 days
in 4-cubic-foot insulated boxes.
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L Table 1. - Maximum temperatures and amounts of carbon dioxide produced from
" : aspen chips stored in insulated boxes.

Chips! Storage Initial  Maxi~  Time to Total CO, Average
time  weight mum tem- maximum box moisture
(0.D.) perature temperature 90 days 180 days Initial Final

. Days Lb . e O b Pa Pt

i First series 926

i Box 1. Clean-wood 46.3 84 6 11 - 45 44
Box 2. Whole-tree 52.1 115 45 24.8 - 44 39
Box 3. Whole-tree 524 115 45 249 - 44 37
Second Series 180
Box 4. Clean- wood 45.3 81 5 3 5 44 41
Box 5. Clean-wood 411 82 5 2 4 44 41
Box 6. Whole-tree 44.4 121 7 16.7 20.3 47 40
Box 7. Whole-tree 45.0 119 8 13.7 15.5 47 39

1Clean-wood = Debarked wood of 5/8-in. chips screened through a 1-1/4 in.-, and on a 1/4-in.-, square mesh screen.
Whole-tree = Chipped “as is” and stored unscreened.

‘Table 2 .-- Weight loss of chips after 180 days of

storage In Insul boxes.
| Chips Weight loss (0.D.)
Pet
. Box 4 Bag 1 44
X X
Bag 2 34
Bag 3 36
; Average 38
Box § Bag1 1.6
=H ¥
Average Tg
OVOTEIl BYBPRGD...............cociiniinrinsinsiasasnensisssasaarssmmasertiasnasssesssrass 3.0
Whole-tree :
Box6 Bag 1 ‘ 243 l
et E
Average it )
Box 7 jag 1 14.3
ﬁ : 17.2
Overall average.. 18.8
4
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