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ABSTRACT

This study is focused on the debarking and xylem separation yield of Paper Mulberry. We investigated
the most efficient manual on the automatic debarking and xylem separator machine. The bast tissues of
Paper Mulberry were separated in three layers including black outer layer, green inner layer, and white
inner layer. A target is to save the white inner layer of these three layers as much as possible. The ex-
perimental machine most characterize xylem separation and debarking by frictional force between the
bulges and Paper Mulberry by the drum rotation. It is possible automatically to operate the machine by
controlling the temperature sensor and the time. Debarking process can be know that removed black outer
layer has beem accumulate and measured the weight. The content of the extract, holocellulose, lignin and
ashes of the white inner layer was analyzed. It is result that conditions of optimum process of the ex-
perimental machine is 45 RPM, temperature at 60 C (60 min.) and 80 C (60 min.), mixing bulge of 10
mm(120ea) and 30 mm(120ea) and capacity of Paper Mulberry 10 kg.
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Fig. 1. Images of the automatic debarking and xylem separator.
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Table 1. The experimental conditions of the automatic debarking and xylem separator
Capacity Time RPM Temperature Bulge size and piece mm/ea
(kg) (min) (C) (bulge size/bulge piece)
15
Chﬁ;ie[ of 30 80 30/120
45
50
Change of 60
temperature 10 120 45 70 307120
80
10/120
Change of 45 60(60 min) 30/120
bulge 80(60 min) 10/60, 30/60
10/120, 30/120

Fig. 2. Images of the black outer layer sample and the sample measurement method.
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Fig. 3. The DP according to the RPM change.
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Fig. 4. Images of the debarked mulberry depending on drum rotating speed.
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Table 2. The chemical analysis of debarked white inner layer according to the RPM change

drum rotating
speed 15 RPM 30 RPM 45RPM
analysis (standard deviation) (standard deviation) (standard deviation)
item
extractive(%) 5.56 (0.1687) 5.15(0.1402) 4.85(0.1247)
lignin(%) 5.59(0.1127) 4.86 (0.0979) 4.44 (0.1153)
holocellulose(%) 86.16 (0.1265) 86.84 (0.1306) 87.27 (0.1163)
ash(%) 3.70 (0.0527) 3.65 (0.0629) 3.62 (0.0425)
total(%) 101.01 100.50 100.18
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Fig. 6. Images of the debarked mulberry depending on internal temperature of the drum.
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Table 3. The chemical analysis of debarded white innerlayer layer according to the temperature change

emperae 50°C 60C 70C 80C
item Y (standard deviation) (standard deviation) (standard deviation) (standard deviation)
extractive(%) 5.19(0.1501) 4.61 (0.1052) 4.75 (0.1047) 4.87 (0.1095)
lignin(%) 4.96 (0.0959) 3.99 (0.0918) 4.34 (0.1053) 4.43(0.1124)
holocellulose(%) 86.71 (0.1317) 8006) 87.36 (0.0963) 87.24 (0.1051)
ash(%) 3.65 (0.0598) 3.52 (0.0429) 3.60 (0.0425) 3.62 (0.0492)

total(%) 100.51 99.94 100.05 100.16
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Fig. 8. Images of the xylem separation rate according to variable temperature and time.
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Table 4. The chemical analysis of debarked white inner layer according to the bulge size and piece

change
size/piece
(bulge) 10mm/120ea 30mn/120ea 10mn/60ca 10mn/120ca
analysis (standard deviation) (standard deviation) +30mm/60ca +30mn/120ca
itemy (standard deviation) (standard deviation)
extractive(%) 4.87 (0.0841) 4.83 (0.0867) 4.53 (0.0911) 3.91(0.0885)
lignin(%) 4.42 (0.0963) 4.00 (0.0978) 3.77 (0.1042) 2.60(0.0984)
holocellulose(%) 87.11 (0.0974) 87.69 (0.1016) 88.28 (0.1075) 90.12(0.1075)
ash(%) 3.60 (0.0398) 3.58 (0.0401) 3.54 (0.0455) 3.33(0.0424)
total(%) 100 100.1 100.12 99.96
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