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ABSTRACT
This research aimed to study the decolorization and degradation of acid yellow 36 in an agqueous
solution by comparing three different processes: adsorption on activated alumina prepared from
aluminum packaging scrap, oxidation with ozone, and a combination of adsorption and ozone oxidation.
The effects of pH, initial dye concentration, adsorption time, and ozonation time were investigated.
The results showed that activated alumina adsorption and ozone oxidation with a single process could

remove 98.2% and 97.5% of the dye concentration and reduce the COD by 95% and 65%, respectively,
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in 50 minutes. The ozone oxidation process could effectively remove the dye concentration but reduce
the COD less than adsorption. When using a combination process between adsorption and ozonation
in a three-phase system at acidic conditions within 20 min, achieved 98.7% removal of acid dye and a
60% reduction of the COD from 160 mg/L to 64 mg/L. The kinetics of the acid yellow 36 removal were
studied. It was found that the combined process corresponded to the pseudo-second-order reaction
with a higher rate constant than the pseudo-second-order reaction of the single process. The combined

process can be used as an alternative method to effectively reduce the wastewater treatment time.

Keyword: Acid yellow 36, adsorption, activated alumina, ozone oxidation (ozonation).
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4.4 VaUAIEHIYENNIIIIIAAEON

1) 3aufmansnIsndndden AY36 fen1sgn
duddiorluasarany  Tnsniitesusunilaiien
(pseudo first order reaction rate) kagdns1UinTeN
dusvaodfien (pseudo second order reaction

v A

rate) MilANudNTusTURgTuTINesddonTignga

[

Fuagluansaadu [16] Awaunis (2) wag (3) sail

dnsisedusuntiaiey

dq
- Tﬁ = kadl (Qe - qt)
de
IN—/—— = kgt 2
" @e-a0) adl @)

gnsUAsendusuaeiey

dq
- E = kadz (qe - qt)z
t 1 t
R )
dtc kadz qg de

g% C,, C, uaz C, WDuanududuvesddonlu

asazans (mg/L) ManFudy nanlaq waziiauna
PuAU g, wag g, WuUTnaesdieuiigngady
(mg/g) 7 1aa1laq wawil anazauna Auady
= LY (ud v Buuiiasvesansavaned
dou war m Uuusuamesansgaduogiuniuiug
koan Lﬁuﬁwmﬁmiﬂmﬁuﬁuﬁwﬁﬂ (Min™) wae kqg,
\uehnsiinisgedudusivass (me-g-min’)
31NANNFUNUTTENI19AUTUTUVRIF T DY

AY36 fimdesgluaisazareiunal wiulddaiins

v
=

Aaduddeanvuauniaansaaduegiiuniuiudiing

281953057 TuYa381 10 WITLSN warudIanntu

o A o

nsgaduisudgdaunanieluiian 30 wi el

ToyanIndennsmALduiusvednI1ufizen
¥ —2¢ _ gy ¢ fagudl
(@e=ar) N

10 (n) uazndonnsMANFURUSVIRIIUAZE

UAUNTATBUTENING (N
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v v

P | t o o a
DUAUEBINYUTLIAING q—ﬂ‘unm t aagun 10 (v)
t

L o oW o«

nundulsyavsanduiusvesisendusunilaiiey

(R? = 0.9698) TANtjoaninduussansandunusvag

Y

ffsendunuasaiiuy (R® = 0.9980) 9aufansn1g
f

[l

o

FUADDU AY36 TUANTALANYIIFDAARBINUDAIN
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'
=

JUN 10 Fauenansn1sgaduddon AY36 muans

U a v @ 3
APTUBFUUINUUUR Tuarsazane pH 3

v a

2) Yauaninsindnddon AY36 luansazany
meleleueandindulagliifuasgaduegiunriudud

LAYNISNIRA g oY AY36 tuasavaruniglolay

s @ =

panfindunaunauiunsiNegiuAuTud fagy

Y
11 uag 12 audeu dgns1uisesuiuniladiey
wazdnsURsenduduasuieulianuduiusiuey

AuanuuduvesddenluaisazangMinugnsen

[

aNTATU [9] AedNNS (4) way (5) Aadl
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gnsUAsedusunilaey

dcdye
- T = kozlcdye
InC, = —k,,t+ (nC, (4)

gnsUAsendusuae ey

dcdye 2
- dt = koz Cdye
1 1
Ct = kDZZ t + C_O (5)

087 k,y (HuAnsilelauaenindududunile

(min™) wag k,,, WJuapsilelyusandindususiu

25

a0 (L'mg’*min™)
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o v o o
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@

Tun1sidnddau AY36 Tuansazarelaatasinida
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- PN = 0.20 eI
2.00 .. 5 -
e < 010 o ®
1.00 e 0.00 ¢
0.00 -0.10
0 10 20 30 40 50 60 0O 10 20 30 40 50 60
Time (min) Time (min)
(n) dasruizendusiuniaiiey (v) dsfiseduduanaiiey
JUN 11 Saueansvasfiseleleusandindusioddon AY36 luansazany pH 3
5.00 1.60
[ ]
4.00 1.40 .
120
300 % 100 I
e [ N ) -
g 200 2 080 .
[ | Tes Q0. S
1.00 .~ g 060 -
. e 0.40 o
0.00 . e 020 | _or
-1.00 — 0.00 o
0 10 20 30 40 50 60 0O 10 20 30 40 50 60
Time (min) Time (min)

aaa (YY) =
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Y

o LYY a

(v) ensUinsenduduan ey
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P

Uit 19 atuil 1 \fou manes ne. 2566 — Ay w.a. 2567

M5 1 A1AsBnsUGATeveintsgadu Telsusendiady uatlelausendintusiuiunisgadu lun1side

ddou AY36

ApaisasUFAen AAsisnsURATen
Bnsindndeen AY36 Susunilaiion duRUaDLTIEY
k R’ Ky R’

Wnsaeduiigeaiiuniusiug 71

0.1298 min" | 0.9698 | 0.0126 g'mg*min™ | 0.9980
(adsorption)
Flelwuoen@atu (ozonation) .

0.0643 min" | 0.9248 | 0.0069 L'mg”'*min" | 0.9121
F5lelwueandiadusuiunisgadu 71

0.0794 min™ | 0.6975 | 0.0274 L*mg’-min™ | 0.9651
(ozonation and adsorption)

5. @5UNan13IvY

nsMAnddeumaewadnis tngldn1saadume
pgduriududuaznisvinlelausendintuiuy
vty Sesidusnsidaddeusin
98.2% Wag 97.5% wavilosidudnisanauesrdle
& 95% way 65% mug1du n1eluiian 50 unil 4
anmzanudunsa wiuldinsgaduiieegiviiu
Tudduszansnnlunisindnddounazana@lonlu
a1sazane luraziileleusendnduaiusavil
AU UUOIA S onanasld wedvaslUTuiaves
ansUszneuduiinannisdesaaneseleluuatly
a1sazary Jeihliadledluaisazavanaslaoy
n3135n13gadu 1l eld3Snaunaruseninlelay
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NANNATUAINITNAAAIUT UTUVDIES 03 AY36 Tu
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114 98.7% n1wlurian 20 w7 wazanA1@lefan 160
me/L wide 64 me/L AnluUasifuinisanasuesm
Flof 60.0% T93anaunauilolouiidugaglunis
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fouAsuudasly wasnsgadusoegiiuniusiusivh

Tianuuturesddounazasusznaudusiiinain

aaa

UfAsenlelousandinduanasedesinsa wazain
NNIANYIVAUAIANTVINITAITAA D o1 AY36 U
a1sazatsvedLiazislauansdiiiuiiSnannany
sgnislelousandindusiuiunisgaduaenndesiv
SnsUfAsududuaeuiioudidennsisns 0.0274
L-mg”+min’ 1J’1ﬂﬂ’iﬂ?f’]ﬂﬁﬁlﬁﬁli’l%aﬁﬂ’]iaﬂ‘ﬁUM%@
TologuoanTndunuuitihen S9suaunauasals
nanlunsiidadden AY36 165y 2.5 wih sty

o

nsldisnaunauleleueandindusiuiunisaadu
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