DAEHAN HWAHAK HWOEJEE

(fourne[ of the Korean Chemical Sociely)
Vol. 21, No. 4, 1977

Printed in Rephblit of orea

MBZOAL |7(DHH SO WEsio] e AR
;18 * iE
Edd iz o)l TN g7
(1977, 2. 22 A4)

A Study on Pyrolysis of Cellulosic Organic Solid Wastes

Nae Joung Park
Department of Chemical Engineering, Hong Ik University, Seoul, Korea |

(Received Feb. 22. 1977)

2 o Agzexd fzYsdEzA H9 4 ¥ ¢FR AERe224 AAF 300°C
A7l Fol = a9 3719 E7 FollA A3dlstz Y4 FL 34 794, =afoob
o) -olA & W] 984 S&= e AEF v 3EFY = D ARG Fg 2R

% 0] F Sifo]ofo)A-ob Al E Wel 984 TG A AN AR JlHaEtEaY 2
o] &5te] Feldt: o] F A &Y o Fe A7k AFA NS g3 FA s

A &7 Tl A APAY %ol elotad Ho] 13.4~29.6 %, FEARAT 0.01~0.12 %, H
uh Ay M 7} 0.24~1.43 %, W] SEA b0t 9.84~42.4 %, BEH AL 44.0~65.81 % o=z EF
71 5st) A AR A gl BE dEoY 54 A9 ko] FaH i v FHFH At S
ek,

A&7 Fato) A 2RY J A AN = Porapak Q 2ol 3)A £ -] Aaglo] 19714 ¢ &
Ze AEoes FAHRR vt 4 489 A gube) o] & v}, EFV FotdlA A E
AT AGelz 6719830 HAHA L F2 methanol, formaldehyde 34 F-Apgfo] AL F2uk
o] 44 st '

el 10482 v 5= AR AdR) wk-dol sl FA48 ¥ A} methanol, formaldehyde,
acetone, acetaldehyde, acetic acid 2} 37)2] hydroxyl 7| & 7}% Aoz FE=& J8o FTAH
At

ABSTRACT Cellulosic organic solid wastes such as bark and sawdust, and filter papers as a pure
cellulose were pyrolyzed at 300 °C under nitrogen current and mixed current of nitrogen and air.
Amounts of condensates collected in air, water; and dry ice-acetone cooling traps, noncondensable
gases, and' carbonized residues were surveyed. The components of volatile liquids condensed in
dry ice-acetone trap were separated by means of gas chromatograph and identified by retention
times and syringe reactions.

Pyrolysis under nitrogen current produced 13.4~29.6 % of tar, 0.01~0.12 % of aqueous liquids,
0.24~1.43 % of volatile liquids, 9.84~42.41 % of noncondensable gases, and 44.0~65.81 % of
carbonized residues. Pyrolysis under mixed current decreased tar and condensable liquids, but
increased noncondensable gases.
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Volatile liquids collected under nitrogen current separated into the same 19 components by
Porapak Q column regardiess of the materials and only difference among materials was relative
amounts of components. Volatile liguids collected under mixed current separated into six components
and mainly lower molecular weight compounds such as methanol and formaldehyde were produced.

According to the retention times and syringe reactions, methanol. formaldehyde, acetone, acetal-

dehyde, acetic acid, ard three other compounds presumably containing hydroxyl group in the
molecular structure were identified out of 19 compounds.
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Fiz. 1. Pyrolysis apparatus and collection traps.
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Table 1. Percentages and amounts of pyrolytic pmﬂucts.
; . |Total Wt. of Aqueous Volatile Carbonized | Nonconden-
Sample Ne/Air ratio sample(g) Tar(g) liquld{g) liguid (g) residue(g) | sable gas(g)
Bark 1:0 400 91. 65 0.25 5.71 263. 07 39.32
(100} (22.9) (0. 06) (1.43) (65.77) (9. 84)
1:1 250 40.02 0.05 0.24 170.56 39.13
(100) (16.01) {0. 02) (0. 10} (68.22) (15. 65)
Sawdust 1:90 240 71.01 0.29 1.73 118. 88 48. 09
(100) _ (29.59) (0.12) 0.72) {49. 53) (20. 04)
Cellulose 1:0 147 19. 66 0. 01 .35 64.79 62. 49
(100) (13. 35) O .01 (0. 24) (43.99) (42. 41)
¢ )%
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15 FLOW : g0 ml/min

TEMR : 120~200°C, 2°C/min |-
PACKING : PORAPAK Q
SAMPLE & 2yl

15 pivg

RETENTION TIME(min)
Gas chromatogram of volatile liguids obtained from bark pyrolysis under nitrogen current.

Fig. 2.
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Fig. 3. Gas chromatogram of volatile liquids obtained
from bark pyrolysis under mixed current of nitrogen
and air.
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Fig. 4. Gas chromatogram of volatile liquids obtained

-from sawdust pyrolysis under nitrogen current.
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_Fig.5. Gas chromatogram of volatile liquids obtained from cellulose pyrolysis under nitrogen current.
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Table 2. Retention  times of standard
“Porapak & column (min).

Stendard Column temperatures

tandard reagents T

- 150°C 120 rﬁlor? C/
Methanol 1.5 3.0
Ethanol 2.7 6.5
Isopropanal 4.7 11.0
n-Propanol 7.0 14.3
Butanol - 19.3 25.5
Formaldehvde 1.6 3.1
Acetaldehyde 21.0 18.0
Acetone 5.2 9.5
Acetic acid 5.0 11.7
Propionic acid 12.0 29.5
Butyric acid 51.5 40.0
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Fig. 8. Gas chromatogram of saturated vapor after
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Fig. 10, Gas chromatogram of saturated vapor after
syringe reaction with NaHCO;.
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otz FHke] A G-+ acetic acid 7t 2 ©§c)
methanol & E& FZo|4 fzde] T o)
gk, zev Aaet Az EH)w
oA BHE Aol 60 HEue] 4=
Az FAGe] AL 52 o] Aoz F
718+ F2Z methanol 7+ formaldehyde 7} o4
wol it

3. o % 19749 FotE AES JAazdE
2228 W A3 AR dhgel A
EAHE A F=2 4433 EQ methanol,
formaldehyde, acetone, acetic acid, acetaldehyde
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