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SUBJECT: Plant Test Carbonization of Cotton Linters
in the GLC Mini-Rebaker at Niagara Fall, NY
Re. P.0. No., 89-21635 (RJR)

The purpose of this trip was to investigate the feasibility of using the
mini-rebake furnace to carbonize first cut cotton linters using standard
36"P x 144" L electrode double saggers fitted with a 11d and a

continuous nitrogen purge,

The six saggers were charged with a total of 5,114 pounds of cotton
linters (three half-bales per sagger) with thermocouple placement as
shown in Figure 1. The 1ids were put in place and tack-welded for
transport. Nitrogen purge tubes were inhstalled at the bottom of each
sagger, The saggers were transported to the Niagara Falls plant and
returned to GLR via a flatbed truck. : '

The mini-rebake furnace is a circular, gas fired, furnace 122'9 x 155" H
fitted with a water seal and an interfial fan to circulate the furnace

atmosphere. The furnace 1s equipped with an incinerator and the furnace

pressure is controlled by a valve in the exhaust-duct to the
incinerator,

The three double saggers were placed in the furnace as shown in Figure
2, The thermocouples and nitrogen lines were passed through an opening
adjacent to the sagger No, 4 position and connected to a strip chart
recorder and individual flowmeters for nitrogen supply,

The saggers were purged at 200 SCFH per sagger for 16 hours prior to
startup at 0800 on 5/17/89 at which time the flow was reduced to 100
SCFH during the upheat phase of the run, A daily record of temperature
readings was kept, Table I, as well as a continuous strip chart
recording of the entire run,
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.. - .During the upheat phase_of the run the firnace pressure was maintained

at approximately 0.5" H20 and during the cooling phase from atmospheric
to 0.2" H20.

The firing curve for the run is shown in Figure 3 (plotted from sagger
No. 1 temperatures), Comparing Figure 3 and Figure 4 (the firing curve
for the GLR furnace)‘twg major differences are observable: (1) The
upheat rate between 500°C and 650°C for the mini-rebaker is much slower
(20 hours vs, 6 hours), and (2; the coeling time is considerably
‘reduced (24 hours vs. 80 hours). The upheat rate was slowed because the
one burner is inadequate (the furnace originally had two burners) for
the desired rate and the cooling efficiency 1s the result of the “
internal circulation fan, Note that the furnace and saggers were
allowed to cool for an extended period (64 hours) before the saggers
were removed,

When the required 650°C was reached in all saggers the nitrogen purge
was increased 30 200 SCFH and maintained at that level until the saggers
were below 175°C then reduced to 150 SCFH and reduced to 100 SCFH at
55°C and kept at this rate until removal from the furnace.

The nitrogen purge was maintained while the saggers were sealed and then
the supply tubes were disconnected and sealed, A comparison of sagger

“volumes and nitrogen flows for the GLR furnace and the Niagara Falls
furnace is shown in Table II,

Table IIl is a detailed account of the unloading of the saggers at GLR.
As noted there was a considerable amount of oxidation in saggers 2 and 6
and only sagger 1 showed no evidence ¢f oxidation. The oxidation 1s:
probably the result of air infiltration during cooling and transport,
The pattern of oxidation is shown in Figure 5 and.photos of the oxidized
material from sagger 2 are shown in Figures 6 and 7, An unusual burning
pattern is shown in these photos. The air apparently infiltrated into
the bale at a crack and oxidation began inside the bale leaving about a
1" outer shell and progressing to either end and-down the sides of the
bale leaving an unoxidized outer shell and inner core.

The char yield for this run is shown in Table IV, Included in this list
are the 1/2 bale raw weight and resulting char weight, drum number as
shipped and the respective sagger number, The overall yield of 24.7%
was1ca1cg1ated on the basis of unoxidized material (suspect material not
included).
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-

a=. - oamples were taken from.top, middle and bottom bales in sagger No. 1 and
submitted for the standard analysis and the FCC III analysis. Samples
for VM, ash and moisture were taken from middle bales in saggers 3, 4
and 5 and from the bottom bale in saggers 2 and 6. These data are shown
in Tables V and VI along with the average data from twelve GLR runs for
comparison,» -—~ - '

W Larel

Keith D. Church
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- - Table I1I

PR

Cotton Linters Carbonization
Niagara Falls Plant Test
5/15-22/89

P

N,_Flow Rate Calculations

1) Corrtherm Furnace | (A

Sagger = 48" h x 34" x 34" = 32,1 cu. ft.
1/2 CL Bale = 48" h x 25" x 24" = 16.7 -cu. ft.
‘ Free Space = 15,4 cu, ft.

N2 Flow: Purge 2 hr. @ 100 SCFH

Upheat 50 SCFH
Cooling 100, SCFH
2) Mini-Rebaker
Sagger = 146" h x 36" = 86.0 cu. ft.

3 - 1/2 CL Bales = 3 (48" h x 25" x 24") = 50,0 cu. ft,
Free Space = 36 cu. ft,

N2 Flow: Purge 16 hrs. @ 200 SCFH
Upheat 100 SCFH 0
Cooling 200 SCFH to 1700C
150 SCFH "to SOOC
100 SCFH to 40°C

Charred CL
1/2 Bale 21" x 22" x 47" h = 12.6 cu. ft.

. 60b. . -
V. = prpmoTr - 48 /e Tt
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" Table 111

- -

Cotton Linters Carbonization
Niagara Falls Plant Test
- - Mini-Rebaker Run 5/15-22/89

'“§§§gek Unloading and Ingﬁecfion:

Sagger #1 4
No evidence of oxidation, all bales Yook excellent,
Sagger #2 . - '

Top Bale - Severely oxidized with“outer shell of unoxidized
ma%er1a1 and core of unoxidized material (pictures).

Middle Bale - Top half of bale severely oxidized with outer shelL

of unoxidized material and core of unoxidized material (pictures).

Bottom Bale - No oxidation, looks good.

Sagger #3 -
Top Bale - Partially oxidized, saved center section.

Middle, Bottom Bales - No oxidation, look good.

Sagger #4

Top Bale - Severly oxidized, began at the middle of the bale and
progressed toward either end with a shell of unoxidized material,
Bale caught fire upon removal from the sagger.

Middle Bale - No internal oxidat1on, s1ight amount of ash from top
ale,

Bottom Bale - No oxidation, looks good.

Sagger #5

Top Bale - Severely oxidized, began at the.middle of the bale
progressing toward both ends and down the sides leaving a shell of
unoxidized material which was thinner at the point of ignition.

Middle Bale, Bottom Bale - No oxidation, look good.

Sagger #6 :
Top Bale - Severely oxidized with shell of unoxidized material.

Middle Bale - Still burning when removed from the sagger, Same
pattern as previously described,

Bottom Bale - No oxidation, looks good. This bale was sampled at
the edge and center for 1gn1tion -in-air test.
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. " Table IV

e o

Char Yield
- - Mini-Rebaker_Run
"“Sagger  1/2 Bale  Raw Wt. Drum - Char Wt. Yield
No. No. | (1b.) No. (1b.) (%)
o 275 : 3 26.5
i 2 300 3 3 25.3
3 277 -z a 25.3
4 200 I 3 2.5
2 10% . 31w
5 289** 9* 22** -
* ke
6 2704+ ) o -
7 23 » - 10 S N
3 8 L % 23.6
' * *k
9 3064+ o A -
— | 24 37
10 271 >3 3 25.5
4 11 319 22 3 25,1
12 L -
13 308 > o4 22,4
5 14 2B 5 24.3
" 26% ogkk
15 272** 25* 29** -
16 298 ¥ 24,5
6 17 200%+ 3 - .
32 -
5114 991
Burned or Suspect 1946 Suspect 207
3168 1b. 784 b, = 28,7% o
N
*Suspect material, exterior oxidation has been removed by brushing and &
vacuum, w
. -
**{eight not included in total for yield calculation. 3
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