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Abstract

This project aimed to study the adsorption of a heavy metal copper, from copper (Il)
sulfate solution using activated carbon derived from bamboo and corncobs. The objectives
were to study the adsorption efficiency of each type of activated carbon, compare their
performance, and explore potential applications for mitigating heavy metal copper
contamination in natural water sources. It is founded that activated carbon is known for its
hish surface area and porous structure, which enhance its adsorption capacity. The study
investigated two key factors affecting adsorption efficiency: the type of activated carbon and
contact time. Three types of activated carbon were prepared: bamboo-based, corncob-based,
and a 1 : 1 mixture of both. All samples were tested for iodine number and density, and the
results confirmed that they met standard specifications for activated carbon. For the
adsorption experiment, 1 gram of each activated carbon type was immersed in 0.20 M
copper (II) sulfate solution for 4, 8, 12, 16, 20, and 24 hours. The concentration of copper (I)
sulfate solution was measured using a spectrophotometer. The results showed that all three
types of activated carbon were capable of adsorbing heavy metal copper. Bamboo-based
activated carbon demonstrated the highest adsorption capacity, reaching saturation at
20 hours. The mixed activated carbon (bamboo and corncob, 1 : 1) and the corncob-based

activated carbon both reached saturation at 16 hours.
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3.3.2. M3NsEAUMEAIsAll ( Chemical Activation )

Junswdswingaulegldarsiaduisyien wu Ssdaaslse ( Zinc Chloride ) nsaveanesn
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2. G milung

3. dnines

4. 9IUsuUTUINTIUIN 500 mL
5. 9IUsuUTUIRTIUIR 100 mL
6. WINANERN 30 W2

7. Yilmn

8. fouauiau

9. WNHIBUNAIFS

10. Spectrophotometer

11. n3guannN 10 mL

3.2 @19l
1. Potassium Hydroxide

2. Copper (II) Sulfate



3.3 YUNBUNITINGY
@l 1 Mseseugsdnlnawaz bl

1. vudsimlnauas liduliubng
2. medsilnaunarliililviazernmeuinduy udusu pH Tegn 7

3. aufatnalnauagldlilugovauiou 1 120 serwadea uaan 3 Talug

Y v Y

daufl 2 nmsnsziudadlnawaziilmluauiuiug

1. ihdadmlnauagldlinounds wilunsesdu ¢ Potassium Hydroxide Aggnsaiu
1: 1.5 lpgana Wuan 12 93lu
2. nyewneinanuudileulugevaudou 1 120 ssmwadea WWuan 3 49lug

3. dlvwnluanenguniias Neamall 700 esmwaided Wuan 3 49lu9

AU 3 IUSUIUAUAUILUY

a a

1. 1nszuanmIUsuIns 10 Jadans el Faininnssuannie
winewlilau3unns 1 8888 innganslifivesindlidesiign Fainin
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a1 4 melalofuduues
4.1 @15 HWarIon1swsey

1. asavarensalelnsrasindovay 5l nsalslasnassn 13.5 dadaans udausu
USumsidu 100 Taddns

2. arsazaneleifeulsledaina 0.1 uesia azareludoulslodainn 24.82 nsu Avlwi o
AsUatuR 0.1 3y Metudiulsumnsdu 1 dns fevaiausuins vasazanglily
vInden wallunsisdeuaNTNgY

3. asazansunsgiuleledu 0.1 uediia dalelefiu 12.7 nfu uwazlnunadenlololat 19.1
n¥u dhunfiasesress nauiu duthaulfazans deansazarsadluvindfulsinasuug
1 805 wauSuuSuasiu 1 ans

a. asazansluunadenleloinn 0.1 uesifa Fsluunadonlelowmaiiinunisoudigumgil 110
pamaiBea \Junan 120 widiidiululogannutusiuiu 0.35667 n3u azaneluth

waUSUUSU9s U100 Haddns
4.2 NMSATIFABUANUINVUVBIETALANY
MIRSIANUTNTUTBIASAzanelaLReulslataLn

1. TdUWngaansazaneluuwnaevlalamn 25 fadans Tdluvangusuy

2. Wulnunaeulelalaid 2 N3y weruasae

3. Dwansalalasaaeindudy 5 daddns asluvingusunudilnmsaiufidieaisazane
lopsulsladaminlnmsnauasazangluid

4. tufinUsinesvesansazanelmdenlslodamndld vinnslmnsetnegiedes 3 ads A

pnudnduasavanelaieulslodaumn Ineldgns
N; = (P.R)/S
Wa N, = anududuvesansazaneluineslsledan (wasia)

Usumsansazanslunnaweulolowmen (Hadans)

-
1l

ANUTUTUYasaNsazaslULnadenlalows (Wasia)

P
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¥

S = Ysuwsansazanslopeulsledamaily (Hadans)
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AIRSIPNUTUTUVDIESAzANE el aRY

1. Vngeansavareleledu 10 fadans Taluvangusu
2. Inwmsavudimeansarangludedlslodaln 0.1 uasia auasazarelulld Juiinusuns
vasarsazarelafeulslodaneaild vinn1sinwmsageg 19t 3 ASY ATUIUMIAIY

Wintuansavaneleledu lagldgns

Nz = (SNl)/l

Wa N, = anududuresansazatlolodu (Jaddns)

S = YSumsarsazanslatfeulsladals (Hadans)

N; = Anudatuvesaisasanglafoulslodama (Lasia)

= USuwsansavaneleledu (Jadans)

4.3 35N5ASIEN

1.

a

vadufusuifiagyinisienedliandon sunnuduiigumad 100 &1 155 esansaifea
Hunan 3 dalus whidibululogeanuiu

Fahindau 0.2 0.4 wag 0.6 nu Avanguvang

Va5 Woesidud arsavarensatalasnasindiuiu 5 faddns aduvinguannivgniul 9
dielvisogaioniia thludfsuu hot plate Tudgaatuiidlifeauszana 30 Jundt wiaiiali
uautisgaumaiivios

Ywmansazanglolefiu 0.1 wesda S1uau 50 faddns asluvinguruiugn Wuan 30 wdl
wAINIBNENTaraNLHIUNTEMYNTEIUIUMINELaY 42

Tnansazanedinsesld 10 Jaddns adluvingvouy 3 01n lninsnaisazaionae

ansavanslafeulslodan 0.1 uasia auasarawliid Juiinusuinsvesansazane

Todelslodannly
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4.4 N1IAUIN
1. n13AUI residual iodine
C = (N..S)/F
dlo € = residual iodine (uasiTa)
N, = anuutuvesansavaneluunadeulolownn (uastia)
S = Ysumsansavanslufsulslodan (Haddns)
F = YSumslelofuvasinunisnses (10 fiadans)
2. msmuiAlelefuiliiues
X/M = [A - (DF)(B)(S)] / M
o x/M = dnlelefuigngedeisonsuvesiiu (Haddns/n3u)
A = (NX12693)
B =(N;X126.93)
DF = dilition factor = 2.2
S = Ysnesansazanglaineulsledams (adans)
M = g (n3)
a¥ansmilaglden x/M Durunuds (v) waze C Burluwnuueu (X)

FUNTAT X/M 71 C = 0.02 upddla
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dauil 5 Msw3uaIsazaie Copper (II) Sulfate AuLdNTY 0.2 Tians

1. %1 Copper (I) Sulfate 31.8 n$u
2. azangluinndy luuUsnesiumeaUsuSinasuue 1,000 mL

3. psasaats Copper (II) Sulfate Taumwanafnuiag 20 mL

duil 6 nswsEuasazaty Copper (II) Sulfate WBNNTINUINTFIULAZNITININTINLIATFIU

1. 41 Copper (I Sulfate 15.9 n¥u

2. azagluiindy wdnhluusudiumsluvanuduiunmsuunn 100 mL

3. wusarsavane Copper () Sulfate 1u 4, 8,12, 16 way 20 mL uaaluusu Ysumslu
PUSuUIUIMIVUIA 100 mL

4. hluinmnuidntusiy Spectrophotometer

dauil 7 mnaasansgadulavevtinnesuadly Copper (II) Sulfate

1. wuspuiugduangatlne, ldlaaghuunalagngay 1 n5y
2. dluauiugdus 1 nsu wiluaisavane Copper (II) Sulfate 1Wutian 4, 8, 12, 16, 20 uay
24 FlaazAvash irunisulunan

3. hansulalunsaz iy uinanududufle Spectrophotometer
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4.1 nSHARAIUNNNUAINTN Fat1lnaaz HNENYIT1 NG

Ul F9917lne waglwnandstalnaludnsdiu 1 : 1 A1unIsauLiaLagnIshu

grolnuvadeulansonlanonsidiu 1 : 1.5 lnsuraduian 12 99Tus wdu vy

msveulugtun gamagdl 700 ssrmnwaldsadussesiian 3 T9lue agldaudududainla

Fat1alne waglikaudstlnaludnsndin 1: 1 Ay

A 1 T Fatlne waznan nautlum

AN 2 auNAUTUA L Fat1lne

4.2 HANISASIVFBUAMUNUILUULAZAT LB laAUNNUDS

LATLUUNAY a3t bULRN

gilnvesauiuug

Alalafu (me/s)

ANAINURUILUU (g/mL)

(AN S

aunusudana

673.76

0.66

auiuduRNgIt N

596.75

0.75

prunusudnananlinazdsilng Tu

8NI1EIU 11

609.09
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3.3 MIasvdauAinuuzuaznaaasldlunsaadulaveninnasiag

Yilavasaunusiug nan () ANULUTUYBY CUSO, SouazANNTIUTDY CuSO,
defleufuasarasinasgiu (M) Tnadeioutuemudutusudu
q 0.00692 3.46
8 0.00654 3.27
auiusTuRnln P 000525 263
16 0.00525 2.63
20 0.00517 2.56
24 0.00641 3.20
q 0.02550 12.75
8 0.02410 12.05
audusiuingstnalng I 0.02270 1130
16 0.02063 10.34
20 0.02230 11.15
24 0.02064 13.20
q 0.01641 8.20
8 0.01474 7.87
anuiuiusnlnuazdeinalng P Py 686
g 1: 1 16 0.01051 5.26
20 0.01281 6.41
24 0.01653 8.27

A1519LENY ANULTNTUVDIATALANY CuSO, NAIANNLYA8a 1 UANTUALAazYTn W alieuiu
A159EA8UINITTIU BAZLARNITREATAMUTUTUYRIAITATAY CUSO, TIAMABLT BB UAUAIY

UV UAU
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unil 5
2AUTENANIINAADY aFUNANITVAADY uazdalauauUY
5.1 AUS18HANITNARDY

nmanaaes ieldtudiuau 3 vinoonun wazhlunaaeularinnsanaudnyay wui
ArAumuLresdututufanld deinlne waglinaudsedninalussd 1 ¢ 1 duile
ANUTILLULA LIRS INveIa AU wavludiuvesailolofutiuiues wuln audududain
Inuaglinaudsdnlnn  danlelefutduiveseglunusiumsguy  wigwduduiangadnlng
fenlelofuthuveslufunasiilothdututusdi 3 sialunaaeulssannwmagadulavewiin
nownd winsniaalagldia3es spectrophotometer finnue1aAdy 815 nm udnheiild

%

Wiguiunsmanmnsgiu wud awuduiudanligadulangminnesunslafign waziiyndudiogh
20 Flas wagaudududanlinaudsdninaludnsdi 1 @ 1 gadulaveminneundfisesasn
wazdlgndudiegd 16 Tilus  wazdwduduinndadnlnagedulaevinnedunisesas

Y
MUY Uardiandudiegi 16 Wlus annsvadeuUsEanSamvesmuiutug vilinsiuin

(3
(3
D
€

A ! v W (3

dufududngadulaveminneaunsladfian Aesuiududainly esaniialelofuliuiuesgs

q

5.2 @3unan1imaasg

[
o

nMsneaesazulad auduiudne 3 gieaansogadulanentinneslsd lneaudududain
ligadulaveninneuns luaisazany Copper () Sulfate lafnan wazgndusegin 20 ilus

5898931 fie anuiuudnlinaudetlnalugnsdin 1 : 1 wasaudusiudandsdnlnagady

lavgntinnesuns Tuaisazany Copper (Il) Sulfate sesasImua W URALIIAdNAIBYN 16 Tl
5.3 dolauauuy

A lusdunansgaduauiududliianudunnndng
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NAFOUMIAATULANENTINNDIUA aAlagleia3ee spectrophotometer
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