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Degree Bachelor of Engineering
Program Chemical Engineering
Year 2013
Advisor Assist. Prof. Dr. Kriangsak Kraiwattanawong

ABSTRACT

This research studied the surface modification of activated carbon for adsorbing
copper ions in a solution. The procedure of surface modification of commercial
activated carbon was to flow steam on the activated carbon at the temperature of
500-800 C for 1-2 hours. The modified activated carbons was used to adsorb copper
ions of 25 ppm for 360 min at the room temperature. An atomic absorption
spectrophotometer was used to analyze the quantity of copper ions after adsorption.
The results showed that the activated carbon modified by steam at 700 and 800 C
for 2 hours adsorb the copper ions of 60% which they are more than the commercial
activated carbon which merely adsorb 10% of copper ions. However, the final
amount of copper ions adsorbed for 360 min are nearly the same around 80%.
Consequently, when the modification temperature with steam and the modification
time are increased, the adsorption rate of copper ions on the modified activated

carbons increases as well.
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- nMsnseuneWEnd (Physical activated carbon)
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M1314% N.6 ﬂaaéamiq]mm‘uadmuﬂuuuwmuﬂizmumiﬂmﬂaawum YU 500

1

asraLded tovatluniseaulas 2 93lus (fa)

1a1 (min) ATULNTY (ppm)
270 8.098
300 7.035
330 6.959
360 5.697

- gamail 600 avAYaLTYd

YN an I unLLun 0.1993 N33

-

= o ) ' o o ed ) & -l -
MN19190 N7 ﬁaﬁuaﬂqﬁﬂﬂmU'ﬂ'ENQWUﬂNNU@WNWUﬂ'ﬁSUQHﬂW?QQLLﬂﬁQ‘WUN"J NYURU 600

asrmwaldea Tdaantunisanuwlas 2 92lu9

1181 (min) ANLAINYY (ppm)
0 17.120
30 14.370
60 11.970
90 W 11.150

120 | 10.470
150 9.370
180 9.027
210 8.577
240 7.965
270 5.339
300 4,780
330 3.332
360 2.580
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- Mgaungil 700 asreaLdya

ndnvesauiusiug = 0.1998 nsu

'
&l =

a15197 n.8 Jayanisgndurasinuiufiudirunsruiunsdaudasiiuiy Mgumgil 700

peAaLlRed nantunisanwlas 2 Falud

1381 (min) ALY (ppm)

0 16.640
30 7.782
60 327
90 (45
120 6.847
150 5.982
180 5.908
210 5065
240 4.460
270 4.186
300 4.179
330 4.091
360 3.766

- Nigauvgil 800 BeAwaLTA

2

Uvinvasa uALIUe = 0.2005 A3

a -

= %) 'Y i Y cal 1 ) & a A
M191494% N.9 ’ll@%aﬂrli@@"ﬂ‘u‘ﬂaﬂﬂqUﬂNNuﬁwﬁquﬂiguquﬂqiﬂﬂLL‘LJaﬁW'LlN'] NYURL 800

Y

psAalRed Tdnaitunisanuuas 2 4alue

1181 (min) AHLTNYY (ppm)

0 16.420




= %) ) | v W ga Y] & a A
f1914 N.9 ‘U'E‘]ﬁﬁlﬁﬂ'T5@@‘?]1]‘1]'ENﬂWUﬂuﬁJumﬁN']uﬂia‘ﬂ'U'JUﬂ'ﬁﬂﬂLLﬂaQWUNq VIR

parwalded luvatlunisenulas 2 93lus (ma)

Lan (min) ALY (ppm)
30 7.350
60 6.976
90 6.840
120 6.475
150 6.419
180 6.252
210 51513
240 5.409
270 4,775
300 4.638
330 3.901
360 3,185

o

Y

U

800

42



AANUIN U,

A79E19N1TATUIAUNIAINTATUVBIAUANTUA

9.1 AuunIANNTuYesnaUileslenau

- i tnvesradilasdas 0.1000 NSy

Iy snaluwanavesraUaidaiin (CuSO,®5H,0) = 249.68 niu
maluanavesnadiles = 6368 AW
= paUweivawia  0.1000 n3u  Tuth 1000 fiadans
N : 1 nsu
m =
PP 10605y
FwIMIlALtusglunIg  ppm
.. 0.1 % 1000 niu 100 n3u
qglerin X = — =100 ppm
1000 nsu 1000 nsu 106 n%
AuIAINT U IR aUlaslanay
TuansazasmaUioddans 209.68 n5u  dmelleosad 63.68 N3

U

fluansazaneroUileidams 100 ppm  asdfinauilador

Y

63.68 ndu

L Tl = 255046
249.68 o - PP Lt

2
al

Aetly AnuuturespaUileslonauy  25.5046 ppm
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2.2 AUIUMAINITRATUYBIE AN

| | A d i v v oA w
- ANATHNYUN 0 UIN WUUAIATHLYNVULIUAU

| v v oA ) | v v o ' |
- ANAULVHYUNLIATIRNNE L‘fl‘ummmL‘Umumwﬁag[,mmawmnm
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aududuansazanefauiuiudgadula

= AMUTNTUSNAY - AatuduwmEsluldazyaaan

2.3 AunnaA1saEasn1sgaduaITazatevasauANTud

i v v A a o [V VP Y]
- ATAURNAUN 0 U LUUATAIILYNVULINAU

v w A v w o
= ﬂ'J']@JL‘UﬁJ?]u‘U@QﬁqiaﬁaTHWQWUﬂNNUG‘]‘@@sﬁU

fovazmsgaduamsaratgvasnuiuiug = (

anududusudy

v o o W o a
mduduansasarsiduiuiudgaduls
x 100

9.4 $18819N15ATU0

A151% 2.1 wansATMIssasnIgaduanTarany

ne1 | evwdudu | esduduansazanefiau s fosasn1sgadu
(min) (ppm) aadulsl (ppm) asavany

0 18.05 0 0

30 13.43 4.620 25.59

60 1111 6.940 38.44

90 10.75 7.320 40.55

120 10.78 7.270 40.28

150 9.472 8.578 47.52




= o o LY '
M1379% V.1 Naﬂ?iﬂ']u’.]miﬂ&lﬁ%ﬂ']i@ﬂ‘ﬁuaﬂia%aTEJ (wa)

nan | avandudy | anudiduansasanefidiututus fovazniigadu
(min) (ppm) aaduld (ppm) ansazane
180 9.143 8.907 49.34

210 8.662 9.388 52.01

240 8.542 9.508 52.68

270 8.420 9.630 5335

300 8.284 9.766 54.10

330 7.639 10.411 57.67

360 154 10.473 58.02

v v a1 v W W v
2.4.1 anududuasazatefauiududgedule

aududuSudu = 18.05 ppm
aadiududl 30 wndl = 13.43 ppm
aududumsasanafiduiniudgaduld = 1805 - 13.43

= 4.620 ppm
fovavnisgaduansazany % (ﬁ) x 100

= 2559 4



AMARNUIN A.

:i - a ¢
LARNUBNTIIALAINSW

= = = & ar = a h
JUN A.1 inTedezmouiinkeuyeiniy dunlnslnladiwes (Atomic

AdsorptionSpectrophotometer, AAS)
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1.1 dayavasarunudiug
- Ord No. 050108
- Grade. YA06112
- Bag No. 22
- Net Wt. 25 kgs
- Gross Wt. 25.5 kes

- INUIEIN Asluniagyayl

AMARNUIN 4.

aUNULUR

o o

AINA
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