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ABSTRACT
TITLE : ADSORPTION OF LEAD IN SYNTHETIC WASTEWATER USING COW
DUNG ACTIVATED CARBON
BY : THEAMCHAI BUALOI
DEGREE : MASTER OF ENGINEERING
MAJOR : ENVIRONMENTAL ENGINEERING
CHAIR : ASST. PROF. WIPADA SANONGRAI, Ph.D.

KEYWORDS : ADSORPTION /COW DUNG ACTIVATED CARBON / LEAD /
ISOTHERM ADSORPTION

The objective of this research was to study adsorption of lead in synthetic wastewater
using cow dung activated carbon. The cow dung was carbonized at 600 °C for 1 hour and activated
with ZnCl, at 700 °C for 1 hour. The cow dung activated carbon was then applied for lead
adsorption in synthetic wastewater to investigate the contact time. It was found that the contact
time was in equilibrium at 120 minu;:cs. After that the isotherm adsorptions were studied.
The isotherm adsorption was observed that q_ received Langmuir adsorption model was about
4.314 mg/g. The adsorption of lead could be better explained by Freundlich equation as compared
to Langmuir equation R'= 0.9895, R*=10.9583 respectively). Then the removal efficiencies were
studied. The removal efficiencies of lead were about 82.03%. This studies investigated the
adsorption factors; initial concentration and pH. It was found that treatment efficiencies tended to
decrease when increasing the initial concentration. On the other hand treatment efficiencies had
tendency to increase with the adsorbent dosage. The treatment efficiencies were in the range of
75-100% except for those at the pH of 2 and 3 having the treatment efficiencies lower than 50%.
The studies found the pH optimums were 4, 5 and 6. However, further studies with industrial

wastewater should be included.
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2.4 nIizuIumMIthuaylas (Wastewater treatment processes)
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2.4.1 DITUIUMIMINMYNIN (Physical unit processes)
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2.4.2 N3TVIUMIMAUAT (Chemical unit processes)
1 [ o L4 »
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2.4.2.1 n3zVUMSUSuanINNIA-A19 (pH adjustment) AonszUIUMINUSY
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2.4.2.3 ﬂiﬁﬂ’)ﬂﬂ‘liﬁ%ﬁ’lﬂﬂ:ﬂﬂulﬂﬁ (Coagulation-flocculation) ﬁﬂ
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nszuaumymanil lunsusnansiisfiensniiuduasioasyaunisluszuuiianedinm
L
sonnimindenowdignizuiunmaniedinm (fuin ATeiiud Inyad, 2549)
2.4.3 NSZUIUNIMITINN (Biological unit processes)
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2.4.4 NIZTUVIUMIMIMENIN-1AT] (Physicochemical unit processes)
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L] as ‘& \ hd ar & Dy 1 _— - { L}
nszuIumMsiiadu q uammsaidaastudlouluirldedelidss@nsnminga iy
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2.4.4.1 M3YAFY (Adsorption) fiBnszVIUMsUEnmIsYuoufiazarveyly
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#llszquan dludu sFudieldudrawnsorhndumnldinild Tavdedensa
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2.4.4.4 mseod luFaAunay (Reverse osmosis) ADNIZUIUNITUENAS
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2.5 MIQAYY (Adsorption)

M139AFY (Adsorption)  111unsEUIUNIST Tuanavesveslnansensanoss
infouit I duFauazinedamiveguuivesvewds Taousadegaseninluanafisarila
fuveamsiiduvesfuazvounaniv asvewdsiifandufinzfuveaTuananie
ADAADOA (3nT1 FIQATU (Adsorbent) dau Tuianavnionsansed iuumedy Sond fagnga
T (Adsorbate) M1IMzivved TwanavuAlvesdIgadumsoesuielddremena
3 Uszms (endo Yszamuana, 2546) fafi

(1) ﬂmmxﬁu-umTmaf]auuﬁa‘umﬁ’aﬂm‘;’ummﬁﬂ?:ué"wmmnnwﬂm (U
USAAUIAB1FD (Vander-waals force) W3ORIOUSINIUAT (Chemical adsorption) H3BMIABY

DE1IIIUNY
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r 4
@) anwannsnlunsgadu (Adsorption ability) 111839IAAIgAFLTHUANTY
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as = L a 4 A o ar
2.5.1.2 MIgAF¥ULVULAY (Chemical adsorption) mﬁumamgmmm:
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2.5.1.3 msgagunuvuanilaeuloseu (Exchange ion adsorption) N13gA
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2.5.2.2 Film diffusion Tuianaveswiignaaduidunddgady Faliflduves
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2.5.4.1 VAR RUNRIVOIRIGAFU (Size and surface area)
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2.5.4.2 aNYULV0IAIYNYAYL (Nature of adsorbate)
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2.6 STUAMITUA (Activated carbon)
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0.1 0.05 6 0.685 2.658 -0.164 | 0424
0.1 0.05 8 1.129 3.436 0.053 | 0.536
0.1 0.05 10 1.790 4.105 0253 | 0613
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Guauannu (USamunuduayaln 0.10 3y MsazareaznIdUATIET

50 fiadaas MOWTUAY 4 LAzIAGATY 60 UIT)

ANy mmndidugahovenzi Yszansammmsfdanziia
Budu (ladnusedns) esidus)
@aandy | o | s | oz 3 1 23 | 2.4 | za 4
e Asefi 1 | ASaN2 | A3EN3 | wde | e3afi1 | afen2 | AfaN3 | nde
flodns)
2 0.060 | 0.077 | 0.081 | 0.073 | 97.00 | 96.15 | 9595 | 96.36
4 0329 | 0338 | 0370 | 0346 | 91.77 | 91.55 | 90.75 | 91.36
6 1.048 | 1.051 | 1.040 | 1.046 | 82.53 | 8248 | 82.67 | 82.56
8 1490 | 1570 | 1403 | 1488 | 8137 | 8037 | 8246 | 81.40
10 2450 | 2379 | 2401 | 2410 | 75.50 | 7621 | 75.99 | 75.90

* JoyaduninnmisAnywavesieslunisgaduaziadisawiuiudyaln

maei 4.2 anududuganevesnzmfulszaninmnismianzniifesuduaiaiy
@Swasufuiudyaln 0.10 ¥y anududumsazaronzidunsied

10 Haansuneans Y3uas 50 Uadans uaza1gasy 60 U1H)

v
U

anndudugahavenziva dszansammmsidanzin
oy (Hadniusedns) oosidun)

afeii1 | a¥efi2 | a¥efi3 | wdn | a¥eii1 | adeii2 | adeits | imde
2 6714 | 6.832 | 7.002 | 6.849 | 32.86 | 31.68 | 29.98 | 31.50
3 4.009 3.954 3.993 3.985 59.91 60.46 60.07 60.15
4 2.247 2.360 2.212 2273 77.53 76.40 77.88 771.27
5 2103 | 2149 | 2149 | 2134 | 7897 | 7851 | 7851 | 78.66
6 2.094 2.088 2.100 2.094 79.06 79.12 79.00 79.06
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UszmAnIzNIYAaIHNIIN

217UN 2 (W.71. 2539)

L7 LA

20nMNANNUNITNVUYYRT 91U W.A. 2535

o

L]

v o
o &

(399 MruARuEnYazYeIisNszUgena 1N 5391

pwsdnawnlude 14 uvangnsznsraniui 2 (A, 2535) senaiadiuly
N3z UYEA 159U WA, 2535 Nszyd “Hwszuneimeesnain Issauduua ldding
' ] B - 1 :r 0'-:’ 3 o o o w = o
ad1alansanitansenarwedinmhiaiuiidnvazidu hlawisguunifmua Tasdse e
bl td
Tuswivanpunyt udvsiideslail935d1 1990919 (Dilution)”  Fguuasinisnsznsia

¥ ¥ Ed
gAE NIy WeendsemaivuagudnyuzvonimiiszueeenaIn 1531y el

k. d o o
o 1 fnannu
ny ny =< :I = -:; @ = n:i 1
i nuned dndsiifannnsdszoeuienms Isanugamunssuiiezsyuioasg
3 " L4 ¥
wianhmssuzviesengaunadon uaz Iwinennuswdnindoninns ldivesauau

v 3 ¥
FIUNIDINNINTTUDY

Vv

k4 o’ : e - wa o dy
Yo 2 'uTﬂ4TIiz‘u'IEIE]i}ﬂﬂ'lﬂiiiﬁ'luﬁﬂdﬁﬂﬂlﬁlﬂjﬂﬂsl'u

(1) anuilunsauazan pH) i lidesndi 5.5 uazlinnd1 9.0
(2) #iAA (TDS 130 Total Dissolved Solids) ApafiA1Aai

2.1 mifidea liunndi 3,000 Hadniudeans neersuaaIniisimua’ll
eg o = :r n’u‘ U [ : : - ei
YuAudTunanime uvassesiuima nielszanveslsanugaamnssy mwiinsu s

gaa NI suRIMuA uaded liuinndt 5,000 Hadniuroans

Ed

:’ r: =& ¥ U o $et 0
22 dMagszywesnsin Issuasgunaniiisniniuau (Salinity)

=1

y ¥ l ¥
¥INNT 2,000 Hadnsudedaasmfiawa luihmazlinmnnnhmfiaea Alegluuvanild

laitiu 5,000 Haansudeans
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(3) @15UVINABY (Suspended Solids) liiunna1 50 HadnTuaeans nivvrvuaAn AN

& o 3 g % = : cf U [ :’ é’ -
vinfinmuall YudulSuenihmumassesfuiim niedszmnveslsanugamvnisu

n.

i nsu1sanugaanIsuivua uaded linnnd 150 Nadniusdedns
(4) TanzminTmaad
4.1 Uson (Mercury) hiunni1 0.005 iadnsudoans
4.2 @iilo (Selenium) 111NN 0.02 TadniuAoans
4.3 uAARioy (Cadmium) 141N 0.03 Tadniudoans
4.4 i (Lead) innnir 0.2 fiadnfudedns
4.5 ©135191in (Arsenic) 1171 0.25 HadnTuredns
4.6 1n51¥ou (Chromium)
4.6.1 Hexavalent Chromium 131An71 0.25 aaniuAeans
4.6.2 Trivalent Chromium l1j31nn31 0.75 Hadniuaoans
4.7 V1i50y (Barium) liunnda 1.0 adnsudoanas
4.8 fiiia (Nickel) laiunna1 1.0 dadinfunodns
4.9 NOAUIAY (Copper) 11NN 2.0 HadnTuAodas
4.10 danzd (Zinc) liwnn 5.0 Naaniunoans
4.11 unamiia (Manganese) hiunna 5.0 Taansurodans
(5) #a'ld (Sulphide)afivuiulalasnuda’lid (1,5) liunni 1 Tadniudedas
6) oo lud Aamouidulalaseu oo lud @oN) Tuuinni 0.2 Tadnfudeans
(7) vlofiiaf'led (Formaldehyde) laiunnii 1 fladnfudedas
(8) e1315znouiiuea (Phenols Compound 1111nn31 1 Haansudedns
(9) AavIudAIL
10) el 1@ (Pesticide) laidnail
(11) guvigii lisnnnai 40 esruzaiFoa
(12) & AesluifuiRadaufon
(13) ndu Ao liiufifasafes
(14) ez Tsi (Oil & Grease) hivnnn 5 Tadniudedns HipoWUANAINIING
fmuald SusuFinanhie undesesiuniiie wioszianvoalsanuganmnssy a1

nsu Isanugaamnssuimua uaded liuinnd 15 Tadansudeans
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(15) 11108 (Biochemical Oxygen Demand) 'ﬁqmﬂgﬁ 20 oapaLdoe 1Ia1 5 u lu
11An1 20 fTadnsudedns nieetuanAINARMUATS SufulFinaniie undeseinia
il wioiszianves Tsaugammnssy aiinsy Tsanugammassudimua uddoala
1NN 60 HAANTNADAAT

(16) M1AOY (TKN %30 Total Kjeldahl Nitrogen) 1311031 100 fladniudeans
viooruandenndidmun 13 Sufuliutenife unassesiiniie nielszianvesTsaan
gae NIy msdingu Tssnugammnssudmua ussdes livnndt 200 Gadnsusodns

a7 A% 197 (Chemical Oxygen Demand) Tyunna1 120 Hadniudedns n39919
uand1anndidmua’ly Juduysuaniiaundesesduiiing nielsziamvealsaauy

QAT IMNT Y UAABY 1iNINNT1 400 HadnsuAedns

#o 3 nsasnvaeusnnasg i laugaamassuande 2 Wddiumsdde i
(1) msasnasumauiunsaazaveniie Wiindesianndunsauazdie
YD ﬁg‘l (pH Meter)
) msasnaeum Haea M1935msszmonda szviguingil 103 ssrvaiFoa
fagaingd 105 esraFoe Tunan 1 52T
(3) MmsasndeumasuIuany 1M 1¥3EnMsnserunszaunsedlouin
(Glass Fibre Filter Disc)
@ misasvaeusTnazmin WESsmsdai
41 nsasnaeuiidinsd Tnsdioy newas upadion uuGoy azia e
wazwamiia 1914955 ezaouila uevaondu aalns T lawna3 (Atomic  Absorption
Spectrophotometry) ¥1in 1At Aoa Inis ¥ (Direct Aspiration) 3835 narens1 diiadu alala
salnil (Plasma Emission Spectroscopy) yHuABUANTINE Awia wara (Inductively Coupled
Plasma : ICP)
42 minsvaeumerwiin uazmadioy W15t eznouinueuseriau
ailalas N Tnuna3 (Atomic  Absorption  Spectrophotometry)  wiin'la'lasdiauimeisdu
(HydrideGeneration) H30IsWaraun 5:?‘;‘[‘1";"14 anlalasalni (Plasma Emission Spectroscopy)

yHADUANNNAANING Wa e (Inductively Coupled Plasma : ICP)



LP

70

43 msasvasusnlsen 1H1¥55ezaouiinueuwerdu Tnad 1udes

mANA(Atomic Absorption Cold Vapour Technique)

(5) msasnaeumaalid 1193505 lawan (Titrate)

6) minsrvaouslaolud 1WF5Tndunazaud033 Insau msiy3nueda
(Pyridine-Barbituric Acid)

(7) mininaevamesuian len 1143517V (Spectrophotometry)

8) msavaevmaslszneviiuea 11935 ndu uazaud03s 4-exiiTuuoud
TwSu (Distillation, 4-Aminoantipyrine)

(9) m3asvasumnasiudase W1437 lo 1o lawnasa (lodometric Method)

(10) msasnaeumasilftestuniomiadagivnsodad 11935 MaTnsunla-
151 (Gas-Chromatography)

. : g

(1) miasvasugurgiveni IlfinTesiagungil Javazshmsiiudlediai

(12) msasrvapuAninTLeslvi W asadiedhazas udausammimnin
vouiuuaz lusiu

(13) msasraeumiiTed 191955 ex lod TuRMAdu (Azide Modification)
figamgd 20 ssruraFen Wunm 5 Su AadefunseitmsduiinsuTssnugammnssuli
AU LSO

(14) m3asnasumnady 171935 wanva (Kjeldahl)

(15) mM3asvapUmd lea 1 ldisoesaas TasTudmFoy lalasmue (Potassium-

Dichromate Digestion)

/99 4 MIATIVED...
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9o 4 NMsATNADVAIIATTININNINT590ugARMNITH Y 3 srdsuilullaugile
Jinsrziimazinds vesauiauIrnsaundeunralsemelne w5e Standard Methods for
the Examination of Water and Wastewater %4 American Public Health Association, Work

L . . o -} kY
Association (16¥ Water Environment Federation 'umfmigam?m Fauduimualidae

American Water
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