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Carbonization of Thermosetting Phenol Resin

Kim Jin II, Chung Woo Chang and Kim Kea Yong

Dept. of Chem. Eng., Hanyang Univ.

ABSTRACT

To examine the useability of phenol resin as the raw material of active carbon, phenol resin was

carbonized under the appropriate conditions, and specific surface area were measured.

The adsorptivity of the carbonized phenol resin was measured using iodine, permanganate, and

methylene blue respectively.

Further specific surface area was measured by gas chromatography.

As aresult, it was found that specific surface area of the carbonized phenol resin was a little greater

than that of the ordinary active carbon, and the optimum conditition of the carbonization of phenol

resin were one hour at 1000°C.
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@ Novolack type phenol resin

phenol(—#% Waco chemicals) 94 gr 3} formalin(—-
%% Waco chemicals) 59 gr 2 #5824 10 % H.SO, 1.0
ccE 4 0 flask o fnsle] 90°C o A 2 BER et A
AP 20 % NH,OH = tpfigt co}g separatory funnel
ol Al E-& SyEEsla 115~120°C ol A 1 B:RS fnst Bk
glo] resin HEO 129% o] # 95 E hexamethylene
tetramine & fdke] HEEE(L # 50~70 mesh & ¥f%
gt

® Resole type phenol resin

phenol(— Waco chemicals) 94 gr 5} formalin(—%
Waco chemicals) 80 gr & #5324 10 2% NaOH 2. 5 cc
% 4 10 flask o] jpdle] 95~98°C ol A] 3 HERY 1Bt
A EA#% dil CH,COOH & dufigtsr 140°C ol A push
Wi{b# 50~70 mesh & REd) o}

«© Anhydrous resole type phenol resin

FIEE ® 9 2ol E&AA B2 FEE 30 mmHg,
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70~75°C ol A 45 el BEERR KT o} &
BIFE(L 50~70 mesh & Rirs] o}
K5 RE
B %Ex Fig 13 24

140°C ol 4] fiy

Manometer
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Fig. 1 Schematic Diagram of Experimental
Apparatus
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o ol etk BbHkel AR MEE EHUEE
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Zaag ),
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kelite C #tEESI o2 gas o] EEA:2- novolack type
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th kiR SHb R A 48l gas & X4 phenol
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methylene blue BRFHEESL HLREK 0.2gr 2 0.01
% methylene blue ¥ 100 m! 3 200m! round bot-
tomed flask off @3 condenser & B3 £ 304 [ i
#3 o2 glass filter 1G-5 2 Ei@3tz 100ml FHiE
KE S o —Efe BEE
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ene blue &S mg = BIHs g
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Table. 1 Experimental Data

Sample t?rfxg:fattlgge Blowing Yield (%) IOd-i ne,mg/gr f;femr:g%; lla\illfghr}rrxt;l;r sm§ a?:?elf:;ea Remark
<number °C gas active carbonl, e carbon active carbon| mg/gr
1 400 ~ 45.3 940 20.6 | 7.4 420 | Novolack type
2 600 ~ 40.6 1,038 28.7 18.1 457 "
3 800 ~ 37.2 1,168 4.0 29. 4 827 ”
4 1,000 ~ 30. 4 1,415 135.6 80. 1 1, 455 "
5 1, 100 ~ 24.6 1,335 138.0 98. 8 1,430 p
6 400 N, 48.8 965 15. 8 7.3 362 "
7 600 " 43.6 1,064 22.0 19. 4 560 "
8 800 % 38.5 1,321 54.8 31.0 840 "
9 1, 000 " 34.8 1,451 102. 0 99. 1 1,490 ”
10 1,100 | » 26.8 1,420 118.0 112.5 1,480 | u
11 400 | CO, 51.9 960 17.5 5.0 357 "
12 600 ” 45.3 1,280 34.4 16.1 359 "
13 800 " 41.8 1,395 67.2 25.1 820 "
14 1, 000 " 32.6 1,505 107.1 84.0 1,530 "
15 1,100, 29. 1 1,477 145.0 97.5 1,510 "
16 400 ~ 68.9 1, 080 7.9 2.0 320 | Resole type
17 600 ~ 49.6 1,280 18.6 15.0 437 | "
18 800 ~ 45.7 1,500 47.9 39.1 625 | "
19 1,000 ~ 30.3 1,542 79.0 87.1 1,458 | ”
20 1,100 ;  ~ 29.7 1,510 | 115.0 | 86.0 1,440 "
21 400 N, 72.5 724 6.3 9.0 345 "
22 600 " 53.2 1,165 14.0 13.0 535 "
23 800 " 48.3 1,300 45.8 37.4 790 "
24 1, 000 " 36. 2 1, 365 129.0 85.0 | 1,497 "
25 1,100 ” 33.3 1, 460 118.0 86. 4 1,477 "
26 400 | €O, 80.9 650 20.0 20.0 397 "
27 600 " 69. 1 1,032 38.1 38.0 560 "
28 800 " 61.9 1,321 57.3 42.0 710 "
29 1, 000 " 50. 3 1, 505 97. 4 93. 4 1,520 | "
30 1,100 % 43.9 1,485 0. 8 €0. 8 1, 530 "
31 00| ~ 94.9 865 60. 5 12.8 420 i‘fﬁ‘ﬁ‘;ﬁ?s e
32 600 ~ 74.5 1, 160 95.0 | 48.1 457 ”
33 800 | ~ 60. 4 1,343 112.0 84.2 827 "
34 1,000 | ~ 38.0 1,535 130 93.4 1,457 "
35 1,100 ~ 37.6 1,505 123 91.5 1,430 "
36 400 N, 95.7 825 20.5 14.0 360 "
37 600 " 78.2 1,127 36.2 40.0 560 ”
38 800 " 49,7 | 1,320 50. 1 69. 0 860 ! "
39 1,000 " 46.5 f 1,480 85.0 98.5 | 1,400 | "
40 1,100 #” 43.7 i 1,439 | 81. 4 95.9 | 1, 480 ”
41 400 | CO, 95.8 | 676 | 18.0 7.4 357 "
42 600 " 80. 2 l €02 34.5 | 21.0 550 "
43 800 " 62.0 E 1,128 | 61. 1 51.0 820 "
44 1, 000 " 48.1 | 1,458 104. 0 98.0 1,530 "
45 1, 100 " 45.8 i 1,487 98. 8 92.0 1,515 | u
|
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Adeorplivity, ma/gr active cacbon

13005 0 i %0 75 90
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Carhonization Temperature: 1000°C
Raw Material: Anhydrous resole type
phenol resin 50~70 mesh

Fig. 2 Relation between Carbonization Time,
Adsorptivity and Yield.

1
-0-:CO: gas
~&-:N, gas
e '
g
S5 60
3 |
g ~
S ~O.
\Q \\"’"\N['J
S~ D
40 AL
%é\
R — T 500 B0 T T200

Carbonization temperature (°C)

Carhonization Time: 1 kr
Raw Material: Novolack type phenol
resin 50~70 mesh

Fig. 3 Relation between Activation Tempera-
ture and Yield.
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Carbonization Time : 1 hr
Raw Material: Resole type phenol resin
50~70 mesh
Fig. 4 Relation between Carbonization Teryer-
ature and Adsorptivity on closed system.
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Fig. 5 Relation between Carbonization Temrer-
ature and Adsorptivity on Nitrogen System.

J.KIChE, Vel.6, No.4, Dec. 1968



Specific surface area (m/gr)
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Fig. 6 Relation between Activation Temperaturc
and Adsorptivity on Carbondioxide System.
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Fig. 7 Relation between Carbonization Tempera-
ture and Specific Surface Area.
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Fig 7 o]& resole type phenol resin & [z &
EERe eERmE REEEse BEE BEFde
vl inert gas it WHFL BIR Slol Bl doo
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Fig. 8 Relation between Carbonization Tem-
perature and Specific Surface Area on
Carkondioxide System.
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