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SUHAINEE BINYOH : ADSORPTION OF METHANOL IN GLYCEROL WITH
COMMERCIAL COCONUT SHELL ACTIVATED CARBON. ADVISOR :

ASSOC. PROF. DEACHA CHATSIRIWECH, Ph.D., 76 pp.

Adsorptions of methanol and glycerol in their binary mixtures were carried out batch
wisely on commercial coconut shell activated carbon at ambient temperature. Adsorption
equilibria, as well as adsorption isotherms, were investigated. For recovery of adsorbed
methanol and glycerol, a regeneration process had been proposed. The adsorption reached the
equilibrium within 60 min. The adsorption isotherms of both methanol and glycerol were
agreed very well with Freundlich's model, where the equilibrium constants were 2.1145 and
0.9313, respectively, and the indexes became 0.5642 and 1.2173, respectively. In addition, the
adsorbent could be regenerated by drying at 80C, washing with distilled water and drying at
120C for 3 hours. However, the adsorption performance of the regenerated adsorbents was
reduced by 30 - 70 % of the original adsorbent depending on the concentration of the binary

mixture.
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C40 + H,0 - C,0%™ + 2H* (2.9)
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1) AUIUAT Viscosity Blending Number (VBN) Updesisiazsiiangungifeiny

VBN; = 14.534x In[In(v; + 0.8)] + 10.975 4.2)

2) AIUIUA Viscosity Blending Number (VBN) U996 15HaN
VBNpiena = [XaxVBN,] + [XgxVBNg] (4.3)

3) MUIUAANUNLAYDITITHEN

_ VBNblend_10-975)] _
v = exp [exp (——14.534 0.8 (4.4)
A A 1 A = 1 I
$\]3} v, o AMANVHUAVDIET i WrUoTl U St
A J A = ] I
Y 1o AANUNUAVDITITNEY YUY cSt

Xy A9 A1 mass fraction Y04A1T A LAz B i 1Ay

uaasmIANUHAvo e WaNNguUMgl 27 ovrnwarfea  1AReas1ed 4.3

a
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daaiulasuia ANUNILA
ﬂﬁ!ﬁlﬁ@ﬁ@ﬁ IWNUDA (Pa.s)
0.0000 1.0000 5.322x10™
0.1511 0.8489 8.415x10™
0.2859 0.7141 1.372x10”
0.4071 0.5929 2.336x10"
0.5164 0.4836 4.195x10"
0.6157 0.3843 7.841x10"
0.6249 0.3751 8.412x10"
0.6578 0.3422 1.059 x10 "
0.6990 03010 1.468 x10 "
0.7061 0.2939 1.569 x10 "
0.7621 0.2379 2.569 x10”
0.8054 0.1946 3.990 x10 "
0.8277 0.1723 5.104 x10 "
0.8486 0.1514 6.462 x10"
0.8650 0.1350 7.869 x10 "
0.8782 0.1218 9.283x10"
1.0000 0.0000 8.494x10""
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2P

UF = — (4.5)

T a®

A P) (F) A o A o o o v
$V3} n Uae n o ﬂ@'li'lﬂ']'inh’iﬁ51]'(’)\15119\1Nﬁﬂﬂluﬂﬁ@]ﬂmmuﬁgﬁ15ﬁﬁ@u

awdwy  ansosnumdadiuigngadulan  wmuealimdadiuligngaduiios
1 =S 1 = a % ﬁ‘ 1 =S 1 o 1 1
nndwesea  udasiuumueaiilSinumsgaduimnniindwesea  uaasmidadiuly

[

9 o d'
gnaadu ldansei 4.4

M3 4.4 naaaadadiu ligngadi (Unadsorbed fraction)

USinaasaads dadulignaady
NAKEBIBA MDA NAKBIBa MU
6.2511 35.1228 0.9188 0.7467
12.4535 31.0986 0.9323 0.7145
18.4805 26.9203 0.8986 0.7026
24.6099 23.0457 0.9325 0.6840
30.8134 19.2366 0.9428 0.5773
32.0870 19.2612 0.9642 0.5711
37.1336 19.3185 0.9394 0.5369
35.4810 15.2762 0.9266 0.5286
36.6577 15.2568 0.9695 0.4606
36.4987 11.3929 0.9269 0.4041
37.7020 9.1111 0.9110 03331
40.3304 8.3927 0.9288 0.2679
42.8771 7.6480 0.8922 0.2499
49.1558 7.6719 0.9073 0.1913
55.4040 7.6863 0.8833 0.1329
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4.2.5.1 HUUFIARIANGANMIGATUVRANMIHRATHUBINTN NHANITNAADY
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9 o w 2 J A o 1 Aa
naao lAsni1aeaod [Sum square error, 2((q,-q,,))] lavA1 asfiveauuuiiaewdazyila,

Sum square error 1% R* uaadlua1sen 4.5

MINN 4.5 udaImAINveLUIIaRIaNgagatsy  vedllSinaaugagatumniyea

uuudiaes | masnauga | dsuaaugagady | aril

2 2
o o c o o 2((‘7661 = exp) ) R
augagasy | 9adu (K) | Sumizgega (g,) | Mad(n)

uaariay 2.9513 2.2925 - 0.5084 0.9518

Wyuaas 2.0426 - 0.5668 0.1381 0.9679

o o o a @
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error NiMMINgA nuwuuaesaugagaFuveINguaaslia1 Sum square error NDENT
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— D10 AT Y *
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FUNMUDAADNIANYU (g/g)
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u

0.5

PSnaaa
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miwazf?uu‘u'u{haaafcm@af}ﬂc}?’usuaqwquﬂﬁcxfﬁmmmmzauﬁm%ufcm@ami@ﬂcﬁmmm
muealuvesnay annsasuludiasivewuuiiaesdugagasuvesruady (x,)

MINY 2.0426  uazAIAFNAIGS (1) MY 0.5668 ANNITUUVTIADIAUAAATUVDIN

a Y o A
Euﬂa%uﬁﬂﬂ]lﬂﬂﬂﬁllﬂﬁﬂ 4.6

q = 2.0426X0-5668 (4.6)

4.2.5.2 gmuﬁmmauqam‘s@ﬂcﬁ’wmnﬁmasaa“lummwau IINAANITNADDN

nandiweseafigngady Tanvas e 5ﬂym$ﬂiwﬁhﬂé’;ﬁmﬁmmui‘immfmqa
@ﬂcﬁ’mmgauéuazmma% UL 1ADI RN AL RIIT U INAINAT IV IHARTITZN 1T
USinaaugagaduiimuaa ldnnuuuiaesaugagasu fulSuaaugagaduseutad il
nagou ldenidaaes [Sum square error, Z((qeq-qexp)z)] Taga mﬁmamuu%mmuﬁawﬁﬂ,

Sum square error 118 R° ua@adlua15199 4.6
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MINN 4.6 HAAIANANVBVUTIABITUAAATY VoTIuaNgagATUNADI0A

wUudEe | Mmesnauga | Axtia 2 ,
o o Z((Qeq ~ Qexp) ) R
aUANAAYL AA%Y (K) (n)
U3 0.6842 - 0.3186 0.7038
Wguay 0.6574 1.0932 0.3135 0.9679

M3nfFeumeunaveDUIIARIANAAATUIEUI LAz ITUARY AUWANIINATOUNS

o @ A @ 4 N o Y A @ o
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a 1 1 o Ao 0 Y = =KX a 1 o
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[ A A a Pl o o 3 A A Y A
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[ [ as/‘ o [ d‘ =2 9 a 1 2 d’d 1 9 1
U ANUULUUIADITNAAAAF UMW NI AUIIADINIITUINIVUDI R anarlna 1 wun

[ [ a A Y A J o 1 ~
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pUUIIeedaNAagAFUVINIUARY (K,)  IMINU 0.6574  uagMmIABNNIEs (n) Ny

1.0932 dumsuuuitassdugagadsuvesguaatiaas ldasaunisn 4.7

q = 0.6574(1 — X)10932 4.7)
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NAFOITOa WNUDA
10.0 0.0
20.0 1.0
20.0 2.0
20.0 2.6
20.0 3.0
20.0 3.6
10.0 2.0
10.0 4.0
10.0 6.0
10.0 8.0
10.0 10.0
8.0 10.0
6.0 10.0
4.0 10.0
2.0 10.0
3.0 20.0
1.0 20.0
0.0 10.0
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LN N?ﬁﬂl@ﬂﬁﬁﬁl’mwhﬁ“] (2)
VDINA Y Time (min)
0 15 30 45 60 BIEGN
GO0 37.4522 37.1198 36.7298 36.4563 36.1827 1.2695
G10 424721 422721 41.9356 41.5976 41.2731 1.1990
G20 46.9564 46.5729 46.2571 46.0063 45.8032 1.1532
G30 51.6031 51.3984 50.9742 50.6501 50.4617 1.1414
G40 54.0771 53.7225 53.4005 53.1281 52.9281 1.1490
G50 58.6624 58.6305 58.6043 58.5786 58.5443 0.1181
A151991 1.3 fomg,amimaawma1ﬁvi’hfcjau@ammma@@ci?mjmm-m
LAY maﬂmmﬁwﬁu‘ﬁnm@hm (2)
YDINT U Time (min)
0 15 30 45 60 75 90
G10 42.7986 40.6892 38.3208 36.2109 33.5723 32.2843 31.3307
G20 47.2291 44.8210 42.5317 40.4209 38.9901 37.5111 36.2599
G25 49.6727 47.1198 45.0495 42.8198 40.4325 38.8102 37.6982
G30 53.0084 50.3996 47.8922 45.3310 42.8492 41.0456 39.8753
G40 56.9233 53.9666 51.4297 48.2958 46.1125 44.2922 42.9567
LN mammmiwﬁuﬁnmmm (2)
UDINTY Time (min)
105 120 150 180
Gl10 30.5991 29.9109 29.4051 28.7481
G20 35.1891 34.2911 33.5621 32.8219
G25 36.9394 36.1921 35.4949 34.7977
G30 39.0368 38.3987 37.7850 36.7834
G40 41.9466 41.3057 40.4860 39.7729




MINN A4 FoyansnaaesmauganIgaFuve AN 60 Ui

M3 51103 (ml) 101U
NANDI nayesoa WNIUDA (2)
1 0 50 3.6146
2 5 45 4.1531
3 10 40 4.3323
4 15 35 4.3021
5 20 30 4.6004
6 25 25 4.9271
7 26 25 4.9062
8 30 25 5.2243
9 29 20 4.9156
10 30 20 5.1281
11 30 15 4.6163
12 31 12 4.4352
13 33 11 4.6726
14 35 10 4.7646
15 40 10 5.4053
16 45 10 5.8719
17 50 0 5.7127
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M3wn A5 deyamsgaduveawaning 60 Wi

s ANMUHUILUU(g/m]) vadIsazand (g) VI (g)
NAABY | NOUPATY | MANAATY | NOURATY | WAIRAFU | NPUAATY | HAIALL
1 0.7833 0.7833 37.2569 28.0432 3.6146 11.6373
2 0.8360 0.8442 40.7601 31.9706 4.1531 12.7038
3 0.8803 0.8983 42.5265 33.8294 4.3323 12.5881
4 0.9293 0.9495 43.4950 35.5194 4.3021 11.2789
5 0.9864 1.0131 46.4365 38.7124 4.6004 11.0884
6 1.0297 1.0711 48.6000 40.1568 4.9271 11.9684
7 1.0397 1.0824 50.0946 41.9388 4.9062 11.7155
8 1.0446 1.0909 53.7595 45.2532 52243 12.4114
9 1.0640 1.1081 49.0764 40.9509 4.9156 11.2479
10 1.0754 1.1295 51.0631 42.5665 5.1281 11.7666
11 1.0936 1.1495 45.9515 38.4348 4.6163 10.2572
12 1.1208 1.1759 44.8722 37.3804 4.4352 10.0577
13 1.1353 1.1924 46.6172 39.7083 4.6726 9.8771
14 1.1416 1.1965 47.1248 40.1662 4.7646 10.1579
15 1.1503 1.2070 53.7367 46.0679 5.4053 11.3344
16 1.1582 1.2150 58.9222 49.9601 5.8719 13.0612
17 1.2547 1.2547 58.5237 473769 57127 12.3452




MINN A6 UTamsgadummuea naesoa LazaITHeTY

- UDIWT U UDINTUY
N1TNADBDI WNUBA NAlYDINA s
(nAadv) (MUIN)
1 2.2195 0.0000 2.2195 2.2195
2 1.9827 0.0986 2.0589 2.0814
3 1.7922 0.1422 1.9056 1.9344
4 1.3883 0.2829 1.6217 1.6713
5 1.1270 0.3573 1.4103 1.4843
6 1.1488 0.3906 1.4291 1.5394
7 1.1335 0.3613 1.3879 1.4948
8 1.1682 0.3213 1.3757 1.4895
9 0.9826 0.4220 1.2882 1.4046
10 1.0469 0.3499 1.2945 1.3968
11 0.9554 0.3708 1.2220 1.3262
12 0.8181 0.5606 1.2677 1.3787
13 0.7488 0.4708 1.1138 1.2196
14 0.6939 0.5330 1.1320 1.2268
15 0.6714 0.5428 1.0969 1.2143
16 0.6430 0.6953 1.2244 1.3383
17 0.0000 1.1610 1.1610 1.1610
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101U (g)
UGN - v 7 g
- 9180 C aATan 1 aATIN 2 a1911ATIN 3
Ay | TNAU ' ' .
ABUOY | MANBY | NBUBY | MAIOU | ABUOU | HaOU | NOUBY | HadoU
GI0 | 43323 | 12.5881 | 6.4324 | 9.4070 | 45124 |10.3599 | 4.4430 | 10.7292 | 4.3884
G20 4.6004 | 11.0884 | 7.2854 10.6585 | 5.4202 | 11.6874 | 5.0695 11.6755 | 4.9526
G25 4.9271 | 11.9684 | 7.8955 10.1152 | 5.8893 | 11.0831 | 5.4495 12.2197 | 5.3629
G30 5.1281 | 11.7666 | 9.3532 11.3850 | 6.1265 | 11.7470 | 5.8917 11.8072 | 5.8501
G40 5.4053 | 11.3344 | 9.9816 12.1702 | 6.8365 | 12.8130 | 6.4267 12.8050 | 6.2666
= Y o Y Yy
M3 A8 YOYAMIYATUVDIHTUAIBATU G127
TGN ANUARUIUU(g/m]) IATAZA (2) 120014 ()
HIY | NOUQATY | MAIQAdU | NOURANL | NOURATY | MANgAdU | AeudAlL
G10 0.8805 0.8948 42.6003 35.9722 4.3884 10.3712
G20 0.9866 1.0083 46.4496 40.8841 4.9526 9.4092
G25 1.0302 1.0539 48.5921 43.5629 53629 9.2704
G30 1.0748 1.0928 51.1044 47.5853 5.8501 7.9013
G40 1.1506 1.1633 53.8119 50.1183 6.2666 8.2824
M319N A9 JoyamsounugadunuNMIgagUI
101U (2)
- , nalden (i)
(SUAY | QAU
15 30 45 60 75 90 105 120
5.0032 | 10.1956 | 8.7089 | 7.4899 | 6.2753 | 5.4931 | 5.0710 | 5.0169 | 5.0032 | 5.0032
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