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ABSTRACT

The aim of this research was to study physicochemical properties of activated
carbon prepared from tea residue on optimum conditions. The analysis included iodine
number, apparent density, moisture content, volatile matter, ash content, carbon
content. The study was done on morphology by SEM. The analysis of functional groups
was conducted by FTIR technique. Investigation of elements in activated carbon was
done by XRF technique, and the crystal structure was studied by XRD technique. The
effectiveness of wastewater treatment was tested with the sample from the canteen
of Vongchavalitkul University, Nakhonratchasima Province. The result showed that
activated carbon prepared from tea residue by carbonization at the temperature 500
°C for 120 minutes showed chemical characteristic O—H stretching and C-O stretching.
The heat and chemical activation with 1: 2 ratios of charcoal: KOH at 800 °C had
highest iodine number at 769.36 mg/g and apparent density of 0.63 g/cm® which were

in the criteria according to the characteristic defined by the Thai Industrial Standard
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(900-2004). In addition, the study on morphology showed that charcoal appearance of
pore and activated carbon increased surface area and porosity. It was found that the
specific position of carbonate function group, carboxylate (COO-) and Iactose—CHz—
(aliphatic structure of methylene and alkane) are major elements in the form of organic
(C,Hand O). The secondary components are inorganic elements of potassium (K) and
calcium (Ca). Its structure was crystal and crystals of volatile compounds which was
decomposed after carbonization, forming amorphous carbon. The effectiveness study
of activated carbon prepared from tea residue for treatment of wastewater from the
canteen in the system of batch model found that the quantity of oil and fat decreased

at 81.30%, followed by BOD 73.85% and suspended solids65.03%, respectively.

Keywords: Activated carbon, Tea residue, Physicochemical properties, Wastewater

treatment
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ST BTt
ﬂ’]ﬁ‘ﬁﬂ‘]:’ﬂ@mﬁﬂHmZﬂ@ﬂﬂﬁ§U@uﬁNﬁumrﬁLm?‘ﬂmfﬂﬂﬂﬂ’mﬁ]’] WUQN
AsuRuTNTUsTsRaNannngn SaleleAuiuwes 769.36 fadniusaniu wazilan
AYNNVUILUNLSINT) 0.63 NFNFABYNUNANTIURLNAS %'qmﬂummf*ﬁﬁ’mummummﬁm
ARAIUNTIN (1AN.) 2547-900 a9 dhufusTusfaiiang (Thai Industrial Standard Institute,
2004) FIMN3197 1 wazannnnIssiantTRRLLUEann wud HUBNIANTY
Fazay 2.14 UFuNnun faay 3.37 UsuNuasseie 5a8as 17.60 WATAITLAUAIGY
faeiay 85.32 %muﬁﬁmqmﬂmwmmmé"muﬁuﬁuﬁﬁ@Lﬂuﬁ@@“ﬂéﬁﬁmmﬂummﬂu
mi@meﬁuﬁﬁlqﬂw@ﬂ@mmwmmm'fuauﬁuﬁuﬁﬁm?uﬂﬁiﬁﬂﬂﬂuimqﬂi:mﬂ‘m’ﬁ\i I
(Li etal. 2012) Wil Anlaleputiuiuafaziflusininuanainquasn fusuiNTugd sy
N12QATUANTFNG 7] ﬁﬁ‘fm@qmﬁﬂ (Foo & Hameed, 2011) ANL3H10481 LNUBNDNARNH
13qv3 109A"FUaY memeﬁLﬂuma‘@ﬁuﬁﬁﬁmﬁ@@fﬂumﬁfmuﬁuﬁuﬁﬁﬁamﬂmi
WipauFauiudngay [;T\‘iﬁmmuﬂu?ﬁ'ﬁiﬂ[?”mqmﬂﬁﬁmiﬂuLﬁ@uﬂg‘Luﬂﬁmuﬁmﬁuﬁ
(Dwivedi et al., 2008) zﬁﬁm“ummmumLniummmfmuﬁuﬁum‘%{uﬂgﬁummmmﬁa
m@ﬁmqﬁuéuﬁumﬁummam FaAnANTIL LT Lﬁuﬁq%fmﬁa@mmwmmmu
‘Emm{uauﬁmﬁuﬁﬁﬁmwumLuiu@j\mfj’]%ﬁmmam@@meﬁumimﬁwﬁ@mdﬁ way
5@@1mﬁiaﬁuaﬂww1é’u@ﬁﬂm%a (Shende & Mahajani, 2002)
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RSN 1 NIATITTANIANHIUEIBNANTLAUANTWARATHANTTIAP RN AL LU szl

asrdsznavwuulsenn

ANSUaU 5 Lo nns | sesaz Sagazlngtinvdn
S ATUAN U - g
NNNUB L NANINRUA* | NAKAL | ATNTU 7
. Al ASLBY
1an -
szLUE ASA2
) Anlalafy ldfaendn
ASURL a a e e
oo . (NAaANTNRABNTH) 600 769.36
NHHA . . 2.14 3.37 17.60 | 85.32
P omen ATAINHUUIL UL
o 1 =<
QYNNATA ng (nFuse 0.2D40.75 0.63
ANUNANLIURLNAS)

UNELUBR: * mmﬂmmﬁmﬁmﬁgm@mmm (Nan.) 900-2547 (Thai Industrial Standard
Institute, 2004)

2.2 NANITANHIANHUTATUTIUINENF8NAa99aNTIALBLANATEWILLIL
ARNNTA (SEM)

AINNITANHIANHULAUFIUINGT NUFT ANHOUVBIEIUAINNINGY
unizafue lwadunguuni 500 esAmaidaa arsnsemaladaazaanaluinly
Antasdnaiugnguludnu Aaguin 3 (n) daudneuzassasuauindusne un1snIze

v IS4 2 o o o rdldd” dla 1
unANFauLaziaifog KOH agldmfusuiusiudminuiiiouazaunguuinndn
9317 3 (1) Tedmaauluniansziuneliuinaat 19NN Ao A FUAUANTUE MnNazFu
Tudnadaungeazyinlmianiaen ludunifuly waziiansnndnsld (Prachpreecha &
Prachpreecha, 2017) LATADAAADITUNANITIAN YD Mopoung & Nogklai (2008)

=R a Iy o o Iy A ¥ ¥ IS4 d‘ a
LaAnsnsuanAsuauintuianiaanndos Tnanseiuniaaiifon KOH Nauuni
700 asAEaEaa Tudnsdoulaatnutinges o1wKOH windu 1:5 wudn Auiio
wa3ANfuauANuAgninanellunuazlanslsznauinunaldannnA19uuiones
AfUBUANTWANINDFREaY 17.76
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g K
Mag= 1.00KX WD= 10 mm EHT = 15.00 kV. Signal A = SE1

H Mag= 1.00KX WD= 10 mm EHT = 15.00 kV Signal A = SE1

(M) (1)

5UN 3 NMnaEEAINNAeIqaNssABLANATEULLLIAEINIIA
(M) B1UANANNTINRNWANTAN U LT
(1) ANFLBUANTUATNIEFINANNINTINENUN1INTZEUNAINFaULATLAR

v v = o

2.3 uan1sAnsAnEsuyWeidusawmatiay Fasnsunasudunsem
ailninsalnd
= [ %3 1 6 o % dl [~ a v
nsANHIANEueUyRaiduson FTIR Safumaiianiesinu Infrared
. oalx a Ao A Ao o P~
Spectroscopic NAN®1UszINIaIasaunTe an9atiundsd wasWuszialluluiana
Wu9n AnFuaUnNAUFANauNIINITFuNLNYTaidY O-H waz C-O Fuilunisdunuvin
ARLMUILAIAAY ~3182 cm™, ~1584 cm™ WAL ~1411 cm™ ANNATAL
dl 1 % 2 1 o o 1 I o o rdl =
\HannuNINszfusag KOH wudn aulaniuaassinatinan fueniudusmsaanann
NINTVHNANAILUUSLAIAAY ~873 cm', ~1408cm™ LAz ~1592 cm™ #Asgin 4 (1)
TREIALMNLATAAL ~873 cm ! DaLTlnn74U (out of plane) 1a9aLlsNNAN C-H LandnanIg
WnAHuezlsnnmn wasNALMLa1Aaw ~1592 cm™ aziflun1sduuuviinaes C=C
warlsnnaniinaulpaugferfduniids GeaenadesiunanisAn®1aes Olorundare
etal. (2012) AAUNAILNIATAAL ~1408 cm” Az WAL NAN U RN By Aarid
284ANTLBLUA NEANFLBNTLAM (COO) LL@zLLaﬂImu-CHz-ﬁLﬂﬁﬂugﬂ%q Wulasaadreazannmn
TungRauLAz T a T89S aLAUN TNH A INABAARBITLINANNSAN 84 Puziy etal. (2012)
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gU9 4 aulaniunsuaiiodu FTIR () ANUANNANNTANIUNTANTUS bLTT
(1) ANFLAUANTUATFFINANNNINTINENUNINIZFUNNANFaULATLAN

2.4 uan13AnesInedAlszney

@ﬂﬂmﬁmm:ﬁﬁnmmmwLmzﬂ?mmmmm@mﬁﬂ?m@uﬁmfmwu
TutuuazA LU TR aNa NN WU Hsnesdtlsznaunanluguesans
Buvatl (C, H waz O) meﬁqgﬂﬁ 5 naname Usninressis luesslsznauassnsuey
fuiumiledautuduazilBuimanfueauiiiniy lurnsfitiuineaniiaunas
lalaniauanas Gafsainnizaaisaenilluszudnanisinislafauasnszdu feinly
ansilsznavsziviednagnadnaantil (Avelar et al.,, 2010) LAADAARAIALINANITANEA
2189 Weerachanchai et al. (2010) Wuq1 s1AFuauluANTUaUN ANdUAAINTIN9A
%ﬁﬂ?ﬁmngmdﬂﬁmmﬁ'ﬂizﬂ@uﬁluj waziileRinmziesilsznauses Tugilaasans
atlunsdanamatiaanalsdngaasaiud (XRF) wudn darsdsznevesnlasaag
ﬁWﬁWme%u (K) mﬂﬁ'qm faeay 33.12 Tmﬂf‘iwﬁﬂ FB9A9NT AD LAALTEIN (Ca)
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fauaz 31.01 tnstiiwidn Aviuansdszneneenlofau 7 aziiBuauiiendnides
Imﬂmiﬂi:ﬂ@m@ﬂﬂfmﬂéuj fwutiu ezneudan uasniiia (M), weavlasa (P), GIATURNIH
(Al), AHEEU(S), AaB3U (Cl), Wan (Fe), Tamatd (Si), wuniides (Mg), Tbnes (Na), lnmniiles
(Ti), FFem (Ce), patlulef (Cu), gliiien (Rb) uazilnifa (Ni) AuA1FL Famnaned 2
fennemmanuansLsznaveenlafesininungdenluBunnanniduenaidlumaunain
nsanAneessginunadenludfuneunisnszdunauaiiineld KOH vnuffisannadl
AUHRIANTLALLRINY Tmﬁmm%@mﬂuﬁqm’mﬁﬁ?m (Mopoung et al., 2012)

5384 518

430+ 494

322+ 371

215+ " 247

107 123 K

v - ° - S ——— .
200 400 600 .00 10.80 1200 14.00 200 400 600 8.00 10.00 1208 14.9{

(n) (1)

sU 5 s1pesAsznanlugluesansdurised
(N) 011 WA (1) ANFUBUANHUG

=i [P -y o o o‘d‘ =
AN 2 ﬂ?quﬁjqﬁﬂu‘ﬂ\‘]ﬁﬂ?:ﬁﬂ@ﬂﬁl@ﬂﬂqﬁ‘U@‘HﬂNNumWL[ﬂﬁ‘ﬂll@']ﬂﬂ']ﬂ?]’]

asnlsznauniandl sREnE asnlsznauniandl sRERE
Tagdnuin TaguIudn
K2O 33.119 SiO2 1.801
CaO 31.012 MgO 1.749
MnO 8.387 NaZO 1.390
P205 6.899 TiO2 0.265
Alzo3 4.694 0802 0.243
803 4.433 CuO 0.189
Fe2O3 2.915 RbZO 0.080
Cl 2.749 NiO 0.076
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2.5 uan1sAnlasaF1ananslamaiaengLsTAN L NIAgY (XRD)
a v =3 b a dl dl 1 [ %

N193ATIZHIATAF I NANANATA XRD NAMNEIIAAWLYINAL

1.54060 S94RAN NIN13IAINTITWNHYNNIINIZIRIATNANNUNIZAN A 10° D19 90°
. R e Y o 4
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HANaaININT luszdng nsanfualuadulazniansefuarinannlipanuiunanans
anssemsdiemaliluazianspauiilunanafuauanas (Mopoung etal., 2012) #agili 6
Auiulen wanuesanssuedng TulAsa 19e9ANFUaRA N WA LA TINAINNNTIAZLA
nisaareldudsnisanfueluwaduinmdunifuauedug uliia XRD 91 24° uay 43°
TandanenszsuingaNfaulazini wudn Afueu eduguasiimnuiiussiioutiasag
(Smith et al., 2014)
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3. n9lddszlamiaasafuauiuusnmranatnningiluni9ti11Tnings)
AN INNT NHUNINLIFENETIAANA

o X o ! o \ Y o Y A oA o
NAAINNITAUNALLBIAN WU Foasneudsduinnidivaeadula
APZNAULUIUADLUDIANTDUNIY LATHNAUMTULIIHIN LALHANINARDULTIDIF 1
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LERVDIFIDE19UNAL TUNARANARAINHANFUAUT NI UAR N AT HIAIRAARY LATH

2 X 4 4 . B Ly da .
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dl 1=l o v o o dl :J/ g 4 oI/ = QI
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a = o S_ 2 X = o a5 A e = S
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5 A oa X oA = = o & =
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(Tatayanon et al., 2009) AaMNKNAN1INAADY WLI1 UFHIUAIFUaUANTUANLATENANN

= o = o a3 A o
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HANNINARALLlTLANE NN B9ANFLaUR LTS NANNANT lun 191Nt
ddelusriinTandesaesuunnLng (Batch) 1¥n1mmaanafisvezioan 10 w1
TnaldFunnianfueaurusus 16.67 niusetnidgainlssavieidslatiunisiiige
Buns 1 ans dufiludagauimunsauainn1smaaesdaanisdanARLazNaL Hanis
NAGEY WL ANLRALTIBFTTT L ANdIann T NTadat AN FLa AL TILARENATN
ANNTNTUTI AN RAEAAAY NAN9AE AT LAIENANNNINT T L ANE AW
TunisanArBunninsunarleiuldafian Ae feuaz 81.30 sesawn Ae Andlen
Yasiay 73.85 AL Bunnveandeuausesiesas 65.03 AN Eunmuaniazantldianue
Fagaz 59.00 ANMZNAUUNN Fa8az 37.50 WATANANLLIUNIAAINFREAZ 5.10 ANTNAAL
Samns19d 3 TesanadestiunanisANENTe Lamdual et al. (2010) Az Mahadlek (2012)

b

Inugn dez@ndninnisindnladuuazindueanainindslseinns Tnalddanaadu
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FanaaaneengUElulALLaznnNaX luszuuni@euunuund anunsarindelafunes
il fiRutenas 80 Lﬁmmﬂﬁﬂ?tzam%mwiuma@msﬁm’i’]ﬁﬂéﬁ uanannid fegnunsn
Sifanaansau  1idan fe dled sesuwdusiuaesrionan uazansuatuaey gy
LATARAARBIALNANITANE1224 Tatayanon et al., (2009) PN ANFLRUAS U
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?J'ﬂﬂﬁ’]ﬁﬂmﬁ'm (Harrelkas et al., 2009)

= | o . EO
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ﬂ’]mﬁu 3 o s Qs ) L4 o s v
NAavNITLUIUA NU[INITUILA N1TUUA R8T (%)
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