unfiage
T160245

IMinsadagdnnnddendts ddsinadamiesas 99.82 lasuia) udniwweSoundudsnues
waziloudaiuvewisedag Rufifsunzion 596.45 unz 428 80 m’g" awaumsuaudios uag BET
AL VVUIAFHIU 6.90 nm INAEE SEM ﬁuﬁm%ﬁénymmﬂugtﬁﬂq nszate Tdhidanuaad
wiouninsadaomyjorii lu-1soea vindeyaduns usaanasunufindiud 3303 waz 2553 cm™ denndes
fiumy -NH uaz -SH ey Lﬁaﬁ1*3’:1917qua@wﬁﬂ11ﬁﬂym15@ﬂ%uﬁanzﬁﬁ'w?ﬁmuﬁawﬁ uaz
aodind Tunnudeus Fudsnsnaassiimngeyldud na1 USiaSangady few UN LATFIIAIY
(Dt 3A160, 120 17, 0.5, 0.05 g, 5-6 MW pH , 25 °C , 20-500 ppm ‘1u‘3ﬁq%§mmaﬁm?au nazfinia
domjeziilu-lsesn awddy misgaduasazatedinedanTaaneaesiyvindle Tnmesusiauea
nqudonii 2 A fiwgAnssunsgaduuuunen i uazuanifioudesuluSandanusa nasuuy
nfisuR 'lu‘iﬁ@%mmaﬁﬂ?aﬁ'wm&iazmu-%aaa waganugmsgaduiian 0.75 uaz 2.52 mgg’
HUUSIT 1Az 6.99 uaz 19.85 mge’ uuunednd Tu?ﬁﬂ‘ffaﬁaemuéﬁu giinmssunauan Tanzdus
18ur Az (5 ppm) uANEOY (50 ppm) UsoN (5 ppm) 4AzBITHTIN (5 ppm) Mlddovaznisgadudangd
1u‘3ﬁ¢37f&aamﬂa&ﬁd1 17.94 uaz 7.80 AWy uanisiiandanuoadiniedaonyjesiilu-looea 1n
ﬁﬂym1361%ﬂﬁaﬂzﬁiuﬁy1mnkwmqe]mwnsmm't%ﬂ:?f c‘?aﬂﬁaﬂxﬁagﬂs:mm 3300 ppm waziilans

&« o A& Y ,, 'y Ao o ' : = o o v Y
8Uq ﬂﬁﬂﬂaT')lﬂllﬁTﬂulﬂ@uﬂgﬂ?U LINUUDN AT WUIT WITIADINNA (TS, COD) 1Wﬂ1ﬁﬂﬁi UnLIU
1.52

-1

Af-10% USuwnisiidalans Zn, Cu, Cd, Pb, Fe, Ca, Mg. Mn, Sb, As uaz Hg 1f11898, 1.4x10°. 5, 1.52,
70, 38, 32, ~ 4x10", 1.96x10”, 8.4x10” uaz ~1.84x10" mg g’ @wd Wy Yswmsiy 1000 ml. asyldh

ar o o

o a4 aa  dyy A 3 Yy &y ¢ an & Aeat o o o =
‘Ifﬁﬂ']ma'ﬂl,ﬂﬁﬂil%'Iﬂ"b'aﬂ"lﬂulﬂﬂ.lﬂlﬂaaﬂﬂl'nllﬁ?ﬂi\WY)UVH@gll lu-llﬁ@aa Lﬂu?ﬁﬂﬂﬂﬁ'lﬁﬁuﬂ’]ﬂflﬂ»?ﬂgﬁ

[ ¥
UUsmuInliude



ABSTRACT
TE 160245

Silica was extracted from rice husk (the content of silica to be 99.82% w/w) and was prepared for silica gel
which showed an amorphous properties. The specific surface area according to Langmuir and BET equation
were found to be 596.45 and 428.80 mz.g'l amd pore size 6.90 nm. The narrow pore size distribution in sorbent
was indicated from SEM photograph. A portion of extracted silica gel was immobilized with amino-thiol
groups and it was characterized by FT-IR spectrum and showed the additional peaks at wavenumber 3303 and
2553 cm’ which corresponded to -NH and —SH groups. The adsorption behavior of Zinc solution on both
sorbents were studied by batch and column methods. For batch method, the optimum parameters, obtained
including equilibrating time, soibent dosages, pH, temperature and the concentration range of Zn(Il) were 60,
120 min 0.5, 0.05 g 5-6 pH 25 °C and 20-500 ppm respectively. The-results-showed that the Zn(I!) adsorption
on both sorbents were physical and ion-exchange adsorption behavicr with L-type class Il isotherm and
monolayer together with chemical adsorption on only immabilized sorbent. The sorption capacities of these
sorbents in batch method were 0.75 and 2.52 mg.g'l respectively, and in column method were 6.99 and 19.85
mg.g-l respectively. The interference of Pb(IT) (5 ppm), Cd(ID (50 ppm), Hg(11) (5 ppm) and As(I11) (5 ppm)
will reduced the adsorpion ability for Zn(Il), it was found in percent to be 17.91 and 7.80 for both sorbents
respectively. Finally, the batch and column methods using immobilized sorbent were demonstrated for
removing Zn(li) from the Zinc in industrial wastewater which has concentration aboui 3300 ppm. For the
batch method, the results indicated that these parameter (TS, COD) were decreased except the pH value. The
removing of metals such as Zn, Cu, Cd, Pb, Fe, Ca, Mg, Mn. Sb, As and Hg in mg.g'l were 1898, 1.4x10™, 5,
152,70, 38, 32, ~4x10" 1.96x10", 8.4x10” and 1.84x10" respectively for 1000 ml wastewater.
It can be concluded that the silica gel (and was prepared from silica which was extracted from rice husk) and

immobilized with amino-thiol groups was proved to be the best among the studied adsorption in removal the

highly quality of Zn(II) from wastewater.





