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Special Project Title Treatment of Reactive Dye using Anaerobic and Aerobic
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Name Miss Nanthiya Srisuwan

Mr. Phongpun Krannasut

Miss Rattarin ~ Kongsurin

Department Chemistry Faculty of Science

Program Environmental Chemistry
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Special Project Advisor Asst. Prof. Pitsamai Chairat-utai
ABSTRACT

This research aims to study the treatment of reactive anthraquinone dye using aerobic and
anaerobic treatment. Fermented reactor containing 10 liters was made of acrylic and 3 liters of
biological sludge were added into the reactor. Glass bottle containing 10 liters was used as
aerobic reactor. Activated biological sludge at a volume of 2.5 liters were added into the reactor.
Synthetic wastewater, COD value in the range of 1,500-2,000 mg/L, was prepared using sucrose
and dye at the ratio of 25:1, 23:3, and 16:10, respectively. The result showed that under
anaerobic and aerobic conditions, the dyes and the chemical oxygen demand (COD) were reduced
especially at high hydraulic retention time (HRT). In 116 day operation of the reactor at the ratio
of sucrose to dye of 16:10, the efficiency of COD treatment was 94.85% and the efficiency of
decolorization was 81.94% (mg/L value) , 87.15% (SU value) and 68.77% (ADMI value) at
hydraulic retention time of 10 days in fermented reactor and of 48 hours in aerobic reactor. It is

possible that the dye chromorphores anthraquinone were reduced due to adsorption on biomass.

Keyword : ADMI, anaerobic-aerobic system, anthraquinone, reactive dye, space unit
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Higher organic
acid or Volatile
Fatty Acid(VFA)

-V BN
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3
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STomiiena = 1,500 - 173.08
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S Flefienn = HloAddon x 16
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% lofddon = 1,500 x 10
26
= 576.923 Liaan3y
5Todriaa = 1,500 - 576.923
= 923.077 Laansu
S Goadnbenanhdu  923.077 TadAndu x 2030 = 0.9652 TaAnsudedns
1,012.714 4adnTun0ans
Koesrad o 576.923 12an3U x 2n5U = 0.481 HadniuAodns

2,398.827 UAANIUADANS

1 ¥
M15197 0.1 LAAINISIeS o uTed N 12N (Bell, 2002 and Panswad, 2002)

GRFTGEY USuat (RSuADERS)
sharade Afow | thana do A8ew | 1iena de Adeu

25:1 23:3 16 : 10
glasa (C,,H,,0,,) 1.23 1.16 0.965
K,HPO, 0.02 0.02 0.02
CH,COONH, 0.05 0.05 0.05
NaHCO, 0.6 0.6 0.6
#801 Reactive brilliant blue R 0.056 0.17 0.481
AP R GRY RIS T 5 5 5
(Nadansnoans)
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CoCl,*6H,0
FeCl*»4H,0
MnCl,»4H,0
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NiCl,*6H,0

417
84
16.8
3.3
42

41



MANUIN U



42
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4.1 MIINTunHIE Aaansuneans
1. wivuasazalvanonddeusueninnianuduTumINY 100 Hadniuaodns
v a = =) [ =1 o s aa 2‘
Faddousuaniini 0.1000 nu asludnnesvua 50 Tadansazatealuii
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AfuIuTNe SeaslurnasalSuinsvuia 1000 Taaaans wazdsudSuasdloingu
2. wseudIsazaeasIUddousuenin
w3 ouns eI IuAlaNudutusENI9 2.5 - 15.0 Hadnsudeaas lag
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4.3 msiaaluniae 1eawle (APHA, 1989)
A s
1 1n30INBuazellnIal
Y = 4 4 )
1.1 n3esetla Ing 10 lafimes A1IATUSII 400-700 W1 1UNAT
1.2 gunsaldmivnseauuann Ny Ae3H 2.1
4 o o an

1.3 Wawesvmaduuia 250 Toaans
1.4 hoadungdiia
1.5 agdiiia gngudmsunsesvna 40 Tulasmwas

1.6 1FAdIALAINUFIULETL 10 NABUAT

Fitar orucibie

Cr ucible hotder

/,—— 3wy soprock

1 I

To vacuum _/
jime

3% w.1 szvumansesdiniumsiag

2. 215A3
2.1 e15%381UN15N509 (Calcined filter aid)
o = = =% o A o [ @ P=
2.2 psaganasn vise lmasy laasonlsaRenedmivlsy Wew
23 TnunaiFounas lsuwanfiue (K,PICLW501 18910 2.3.1 #30
232

2.3.1 TnunaFounas Isunaade (KPCl) $114911.246 n5ulu

v
[

4
o a a a aa L4 4 a
dindwmaunsalelasnassmdudu 100 Hadaes uazlaveaadDaas lsaians lawsa
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Qs e ~ oy v By l& =
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4 (= ::; ar ar = 4
A15199 2.1 uanslnoesamandssialunsdaddtvmilalas I lndlnes

X Y Z
Coordinate wavelength

No. (nm)

2 4355 489.5 4222
5 461.2 515.2 432.0
8 544.3 529.8 438.6
11 5641 541.4 444 4
14 5774 551.8 450.1
17 588.7 561.9 4559
20 599.6 572.5 462.0
23 610.9 584.8 468.7
26 624.2 600.8 477.7
29 654.9 627.3 495.2

6.3.3 NIIAIUIN
. NINWIA tristimulus (X, Y,, Z,)
mnas s L Fiaunndveudazg1s (X Y.2) vnfugaduamnesd
Iz 92 18R Tristimulus (X, Y, Z) Y0uaazfuinsgiunazdiedis

. MINIAT Munsell (V,, V,, V,)

ys?
o ¥ . . Py g o U t 3) o
1A Tristimulus ‘V]I‘lﬂi]'lﬂﬂ'l‘i?ﬂu?mﬂﬂﬁ'lﬂ'l Munsell 919 Iﬂﬂﬁl"ﬁuﬂﬂm@ilm%

HUNITVYDN Breneman’s ,1967
fl. NINIA intermediate (DE,)

119917 tristimulus 1L82A7 Munsell A1 18010 13dusunduae lasldaunis

V04 Bridgeman, 1963 A9

DE = (02387 +a (V,-7)12+{0.42 (V-V}
i
v, = VeV
AVV) = V-V)-(V.-V,)
Ve M oo ¥ el
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3. MINIAN Calibration Factor (F)
o 9 o T o ] =} ) Y1
- mldTasiha ADMI 1Indsg1edNIns g 1LazaA1 DE iwasani v lag v
ADMI Hunnu Y uaza1 DE flunnu X diesuimmiaianudusy 1éilun Calibration
Factor H§6ﬁ1 F
2. AITAIUIUNIA ADMI UBIAIDY1

o ° Y k) a dy
‘V]’]ﬂ’]ﬁﬂ’]u?mvlﬂiﬂﬂ Gl‘lfa’llﬂ’]ﬁﬂﬁu

(F)(DE)
b

A1 ADMI =

5 1 1 A ’ar
Lﬁ’é] filb ﬁﬂﬂ'ﬂllﬂ%TQﬂJﬂQ‘IﬂQLLﬁ'Q‘V]NWHZ‘Tﬁﬂ&’fﬂﬂ (ﬂ'ﬂllﬂ%ﬁﬂlﬂx‘i!ﬁh’ﬁﬁ')ﬂuﬁﬂ)
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VoYANINAABY

M3 A1 AIMsgandusasianuduTLAI YesaITazmemInI§IUTHoY Reactive

Brilliant Blue R (A__ = 598.5 nm)

ANuduTY ANIRANAULAT MmsganAuLag

(mg/L) ﬂﬁzaﬁ 1 ﬂ%s“laﬁ 2 ﬂgﬁﬁ 3 mae

0 0.000 | 0.000 0.000 0.000

2.5 0.031 0.031 0.024 0.028

5 0.054 | 0.053 0.048 0.052

1.5 0.081 0.076 0.071 0.076

10 0.104 ; 0.099 0.095 0.099

12.5 0.134 | 0.122 | 0.119 0.125

15 0.158 | -0.144 0.143 ' 0.148

navnsgudtion reactive biliant blue R @ 598.5 nm

0.180 - y = 0.00998x
0.150 2

; R =0.99886
0.120 -

f
0.090 —

Absorbance

0.060 -
0.030 -
OOOO L H H T T

0 2.5 5 7.5 10 12.5 15

Concentration {mg/L)

U0 a1 ps s guaudududdon Reactive brilliant blue R
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AN USuwddon (iadnsunoans)
NARDI O WAL
o A s A S A T4 > o o 4
A5 1 AN 2 ASIN 3 AN 1 A5 2 AN 3
FAAILRY 299.10 310.00 318.05 299.10 310.00 317.2
1 299.10 310.00 318.05 101.78 105.49 108.43
2 299.10 310.00 318.05 125.83 133.42 13543
3 299.10 310.00 318.05 167.62 174.72 177.23
d’ 9/ =Y aAY U @ T v
M15190 A3 YoyalSinaddennsunasvdiuluniie ey
AANIS PSnaddon goay)
NAADY DUV HauY
o 4 o A o A o o o 4 J a4
ASIN 1 ASIN 2 ASIN 3 AN 1 A5 2 A5 3
AR IV Y 194.22 212.18 230.14 201.12 203.25 228.99
1 194.22 212.18 230.14 102.52 105.62 112.62
2 194.22 212.18 230.14 120.13 120.78 136.43
3 194.22 212.18 230.14 150.63 158.28 174.93
d’ £ ) ay 1 w 1 v a g
@139 A4 YeyadTunuddounounazvastuluviie wefiou e
BANS Ysinudfou cofidule)
NABDI AU MR
o 4 g 4 s 4 g A o o o A
A5 1 AsH 2 A59N 3 ASIN 1 ASIN 2 AT 3
YANIVAY 2430 2438 2440 2426 2436 2440
1 2430 2438 2440 598 598 601
2 2430 2438 2440 911 914 917
3 2430 2438 2440 1464 1468 1469




15199 7.5 sz dnsamveensiiniaddoumemeninlunuieais o

gamsnaane | UszA@niamnisiiniaidou
i mg/L su ADMI
1 6597 | 49.75 | 75.40
2 5793 | 4072 | 6249
3 43.96 | 23.99 | 39.77
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| a o o @ a a o o ' [ a 4
M99 a6 Teyauazalszdninwmsihiad TeAvesszuuhia luusazdal§osel

fann dulfnssiuvu@neime
2
p Bg Bg
e o o
= 2 o = 2 o =
s p= i < b= » =
s 2| & |2 | g |«
" G & & te = @
2oz 2 do >
v Uad
G =
1 796.14 777.99 2.28 - - -
4 1253.26 | 1068.60 14.73 - - -
7 1987.24 890.41 55.19 - - -
17 1987.24 485.22 75.58 - - -
20 1186.24 809.49 31.76 - - -
23 1190.84 879.91 26.11 879.91 797.93 9.32
26 989.52 863.00 12.79 863.00 679.33 | 21.28
31 982.48 785.39 20.06 785.39 612.68 | 21.99
41 621.50 | 2271.65 | -265.51 2271.65 1734.18 | 23.66
51 641.49 | 2547.34 | -297.10 2547.34 1309.33 | 48.60
56 803.41 | 2316.73 | -188.36 2316.73 1315.50 | 43.20
66 1311.01 | 2878.06 | -119.53 2878.06 505.73 | 68.53
71 1582.45 | 2791.05 -76.38 2791.05 348.84 | 87.50
76 1562.18 | 2810.31 -79.90 2810.31 478.32 | 82.98
86 1476.67 | 2730.93 -84.94 2730.93 314.33 | 88.49
91 1536.82 | 1334.61 13.16 1334.61 546.66 | 59.04
101 1536.82 | 1255.58 18.30 1255.58 613.10 | 51.17
106 2707.20 { 2017.90 25.46 2017.90 113.88 | 57.91
116 2707.20 | 1564.76 42.20 1564.76 917.73 | 4135
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G P FoousHanNNH

g | &

= = Useansninms
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< 3 IRIEREERTLY) 1199NINTTUL SRS

v

& 3

® HRT | mg/L | SU |ADMI | mgL | SU | ADMI | mg/L | SU | ADMI
25 1 1 1

25 1 4 3

25 1 7 3

251 | 17 | 10

251 20 | 3

251 23 3 749 623.18 16.81
25 1 26 3 749 558.90 25.39
251 | 31 5 749 643.40 14.11
251 | 41 10 749 554.33 26.00
25 1 51 10 749 511.34 31.74
251 56 5 140.90 | 229.15 749 | 50.09 | 38.15 473.58 | 64.45 | 83.35 36.78
251 66 10 140.90 | 229.15 749 | 40.31 | 29.93 41298 | 71.39 | 86.94 | 44.87
251 71 5 140.90 | 229.15 749 | 31.67 | 31.23 296.87 | 77.52 | 86.37 | 60.37
251 76 10 140.90 | 229.15 749 | 32.39 | 34.76 200.08 | 77.01 | 84.83 73.29
251 86 10 140.90 | 229.15 749 | 33.82 | 23.24 129.29 | 76.00 | 89.86 82.74
23 3 91 5 163.58 | 272.85 2342 | 33.70 | 26.88 557.40 | 79.40 | 90.15 76.20
23 3 101 10 163.58 | 272.85 2342 | 35.33 | 32.82 587.61 | 78.40 | 87.97 | 74.91
16 10 106 5 187.29 | 346.70 6140 1 44.01 | 55.47 | 1927.96 | 76.50 | 84.00 | 68.60
16 10 116 10 187.29 | 346.70 6140 | 33.82 | 44.55 | 1917.52 | 81.94 | 87.15 68.77
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m15197 n.8 Yeyauazilsz@ninmmsiiaddeulumitsiiadniusedas vesszuutnialy

usazilgnset
a = 4 a
oL falgnsaiuuua
Hann
- GRNG
=
39 [ &
e Bp Bp
& 3 | = & °2
= o ﬁ [Tad — ﬁ ad
G = - p - v p
< 39 [ =z 39 = =
32 U‘: g — 2 E [y
A
= - - - - O
"2 B E || LE | E
o 33 Fox 2
e [ad
A G
l - - - - - -
4 - - - - - -
7 - - - - - -
17 - - - - - -
20 - - - - - -
23 - - - - - -
26 - - - - - -
31 - - - - - -
41 - - - - - -
51 - - - - - -
56 140.90 | 77.00 | 45.35 | 77.00 | 50.09 | 34.95
66 140.90 | 66.34 | 52.92 | 66.34 | 40.31 | 39.24
71 140.90 | 54.25 | 61.50 | 54.25 | 31.67 | 41.62
76 140.90 | 73.97 | 47.50 | 73.97 | 32.39 | 56.21
86 140.90 | 92.16 | 34.59 | 92.16 | 45.57 | 50.55
91 163.58 | 55.99 | 65.77 | 5599 | 1226 | 78.10
101 163.58 | 44.45 | 72.83 | 44.45| 11.55| 74.02
106 187.29 | 54.66 | 70.82 | 54.66 | 16.86 | 69.15
116 187.29 | 87.52 | 53.27 | 87.52 | 33.82 | 61.36
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Unsel
Qs a L4 a
o . NG R PGS
DINUN
- 1A
o~
b S 8
= = < = <
(fce o °= 2 o
= = 33 v — 33 o
s o ve = =1 T P
g 2} = = 33 [ems =
?Da auf: ; — aur: g (g
2 < 5 = £ & 0
Uad Bo: (@ qé Bo; (@ qé
Poz 3, Ro® 3
o "
- -
1 - - - - - -
4 - - - - - -
’7 - - - - - -
17 - - - - - -
20 - - - - - -
23 - - - - - -
26 - - - - - -
31 - - - - - -
41 - - - - - -
51 - - - - - -
56 229.15 | 123.28 1 46.20 | 123.28 | 37.88 | 69.27
66 229.15 | 115.61 | 49.55 | 115.61 | 29.92 | 74.12
71 229.15 1 68.10 | 70.28 68.10 { 31.36 | 53.95
76 229.15 85.08 | 62.87 85.08 | 34.76 | 59.14
86 229.15| 78.97 | 65.54 78.97 | 23.24 | 70.57
91 27285 98.01 | 64.08 98.01 | 26.88 | 72.57
101 272.85 | 143.38 | 47.45 | 143.38 | 32.83 | 77.10
106 346.70 | 185.91 | 46.38 | 185.91 | 44.56 | 76.03
116 346.70 | 139.51 | 59.76 | 139.51 | 34.23 | 75.46




H & a o @ A ] sog o e ¥
m31ah a.10 FoyauazszAnEamnisihdaddeulunivefionle vesszuuinialuus

agdalfnsel
a a 4 =
oL o fns aluuuay
faniin
- BINF
a
n N 8=
= = £ 2 £
([({ce A ° A °
= e 33 pa e ) Pad
@ = - P = ro P
[ 33 = 29 =
3 ad — = ad — =
2 aG @ & a5 e <
X z s | @ = & | @
Ao ‘@ qé Ao ‘@ qé
Fo 32 Fo )
Vo v
C =
1 - - - - - -
4 - - - - - -
7 - - - - - -
17 - - - - - -
20 - - - - - -
23 749 679 9.32 679 623 8.26
26 749 620 | 17.19 620 559 9.90
31 749 721 ' 3.72 721 643 | 10.79
41 749 638 | 14.88 638 549 | 1393
51 749 618 | 17.54 618 511 17.23
56 749 6451 13.96 645 474 | 26.52
66 749 630 | 15.94 630 413 | 34.41
71 749 517 | 31.05 517 297 | 42.52
76 749 390 | 47.95 390 200 | 48.68
86 749 298 | 60.27 298 129 | 56.55
91 2342} 1199 | 48.80 ; 1199 557 53.52
101 2342 | 1231 | 47.45) 1231 588 | 52.26
106 6140 | 4258 | 30.65| 4258 2654 37.67
116 6140 | 3833 | 37.57| 3833 | 1917 | 49.98
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