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Pakkapong Thangchaipinyokul 2008: Comparison Study on Efficiency of Water Recycling System
for Treat of Artificial Sea Aquarium. Master of Engineering (Environmental Engineering), Major
Field: Environmental Engineering, Department of Environmental Engineering. Thesis Advisor:

Associate Professor Chatdanai Jiradecha, Ph.D. 94 pages.

Reference to the comparative experiment of the designated waste concentration of water samples
showed that the “trickling system” filter performed the best ability in removing Ammonia, Nitrite and Nitrate
with the removing time of 7 hours, 4 hours and 4 hours respectively. Following with the “skimmer system”
filter, the total removing time was 9 hours. However, the algae tank showed the inability to do so within the
time limit. And according to the experiment with the real environment in order to remove the waste products
from test living found that number of Ammonia in trickling filter system, skimmer filter systems and algae are
0.096, 0.323, 0.216 mg/L respectively. Numbers of Nitrite are 0.032, 0.061 and 0.013 mg/L respectively.
Numbers of Nitrate are 0.036, 0.161 and 0.126 mg/L respectively. Numbers of dissolved solid in total are 1275,
1298 and 1277 mg/L. PH rate in each tanks are 8.25, 8.12 and 8.24 respectively. Volume of remain water after
experiment are 155.31, 151.96 and 157.61 L respectively. Therefore, the waste that was left after the maximum
performance of filter in ticking system started to coagulate after day 16 of the experiment. The same result

appeared in the other tanks from the day 2 to 4.

The experiment also showed difference numbers of surviving test living too. There was average 78%
surviving rate in trickling filter system tank with the average increased body length of 0.46 c.m., which was
25% from the beginning size. The average increased body weight was 6.43 g., which was 178.86% from the
beginning weight. The algae tank was the second best with the average surviving rate of 65%. The average
increased body length of approximately 0.32 c.m., which was 17.4% from the beginning length. The average
increased body weight was 8.2 g., which was 232.27% from the beginning weight. Considering algae tank
performed the best in average increased body weight. The skimmer system filter tank performed the poorest
surviving rate of only 33%. The average increased body length of 0.28 c.m. and average increased body weight
of 4.34 g. This experiment showed that the trickling system filter had the best ability in removing fish waste

products and performed the highest fish surviving rate.

Student’s signature Thesis Advisor’s signature
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8 0.033
9 0.029

[ a - J
. 01gALNOU (Sludge Age) LATNITLNITIUNITOUNTY (Organic Leading)
& 1 A a S I Y (aaa a
¥ Prakasam 4a¢ Loehr WUNMITIWUVDINITEUITINNFI1TOUNTY ﬂzzﬂuwaiwﬂgﬂiaﬂum
i ' 4 Y
Wm%’ummwﬁu ?Jﬂﬁ\i Sharma (L& Ahlert Ulﬁﬂﬂﬂlmﬁﬂﬁﬁﬂ‘hﬂ‘ﬂ@\‘] Poduska (1973) : Poduska

uazaue (1974) NUFnsen luasiinsuazina ludasiguilooigaznoulszum 3-4 Ju
5.5 URn3end luasilingu

UgA301d luaTiadu vanedanszuaumsilulasn (No3-) nlaeuliifufe

¥ v Y v
Tulasou (N2) Failszaeudle 2 duaeu Ae duaeuusn lulasndeuldlululasy dau



29

Y ] v [ v
Fupeunaes lulasinlasu luidluiey luTasnuuaz lumsnlasugdveslulasnieou lxia

= 9 Y @ a A
NYIVDIAIYNUY 2 BUA 71D

. ) . ) .
5.5.1 LoEANAIM®S (Assimilatory) ziimslaeuluasnliidunenTuile tive
o 1 I Aaaa { A g 1 I
1Hlumsadrawad lmivewwuaiife uazidulfnsernnatumme lunanil huasmiy
1 = 1 = i\ gJ}
uvas TuTaswuiesed1aufennniy
a aa I { < 2]
5.5.2 Aadiiames (Dissimilatory) lumantasugiTumsnliiluniey

1 E4 '
TuTaswugueu lmitisuAaseumsinalfiiend luasind

URATe1d luasiindu inalosnnuuaiselszmnnuvladamiivieme T Tnsila
HUANIS Y (Facultative heterotrophic bacteria) EFUNIN Pseudomonas, Micrococcus, Achromobacter
. 4 ~A A J dy Y =) 4
ag Bacillus Fauuaniemariazldeangnulumsdszaou lumsnuaz lulasn lunmsmels
9 a . L. A = Aa 18 1 2

Molaan1zieuLenda (Anoxic Condition) Aiv @012z lifioendauuall lumsneguazaziin
1 Aaaa an o 4 I~ LYY a [
Nudgasend luasingu luesn uaglulasieziiludrsuoondiou (Electron acceptor) A7

9 a Aaaa dy 9 = 1 Aa =4 o .
gameunuoondau uaz Ul nseiazApalinnaIdunIdnIsUeu (Organic Carbon Source)

~ § g ' w § TR % G '
wormsunauuraandsnulumsnlasu lumsn lddums Ty Tasnudwaadfiiuiumas

=4 4 I 1Y ya Y 1 (Aaaa = any ) 1 A =4 4 A Y
eumﬂmiuemmﬂuﬁﬂwmaﬂmauiwuﬂﬂgﬂimﬂ"lumv\lm%uuammmaumfjmiuauwclw

9
v A

DIaANIOULATUUT MU TAd 9Tl

1 & Y 1 gl A Ay J Aa A
anurainelu ¥eldun mmindendnszuy vazanwdavowuaiisenaie
A 4 o [ I~ @ A 1 3
(aznouLUANGY) MlFounidasueunnuvasmelududildismaasouunszuvazilu

a 3 a 4 a M an v a an o vy [
TTUUNITIVVUABUNIIINAATITUDUDDINBIAY U, llumwl,muﬂ”lumwmw ]’bﬂflﬂﬂu

, &2 WY AA A Yo 1 Y
ﬁnﬂuﬂa\iﬂ']ﬂu@ﬂc]f\illﬂllﬂ ﬁqilﬂuﬂlﬁuiwﬂﬂﬁgﬂﬂl%u 5 1UDA (CH3OH)ﬂ$(1ﬂ

A 3 a J a ) an ) = any o
11!i$‘]J‘]JﬂLLﬂﬂﬂluﬂ@uﬂﬁLﬂﬂﬂﬁU@uﬂ@ﬂ%m%uju&]iﬂmﬂfﬂ, ﬂh],u%ii/\lmclﬂl

v ' a v o . . aaa = any v o o
#10819auN15 U 1uFUNUT (Stoichoometric) Gluﬂgmﬂm"lumﬂm%ummu
A 09: a J a o an v A an o Aq Y
TTUUNUINVUABDUNIIINAATTUDUDDNYIAY U uax”lum‘vdm%u ﬂhlUQiWLﬂGHu wi%guﬁwuaa

| Y ya 1
l,ﬂumclwamﬂmammizuu



30
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Element analysis

CRIOTINE. ..o 1.90x10"
SOMIUIML ... e 1.05 x10°"

A 2T e s STy 10 4 D 1.41 x10°
SUIEET. ..o e 8.85 x10°
CALCIUML ..., 420 x10°
POASSIUML ..+t eeeeeeeee et 3.80 x10°
BIOMINE. ..ot s 6.50 x10'
BOTOM. e+ttt 8.10 x10’
SHEOMIUL .+ e+ e ettt 4.60 x10°
FIUOTINE. .. oo, 1.30x10’
LALRIUML. ..+ 1.80 x10"
RUBIAIUIL. ..o 1.30 10"
TOGTIE. ..o, 6.02x10°
BaTTUN. ..o, 3.30x10°
ATUMINTUIN. ..o 1.03 x10”
T, e e 1.10x10°
MOLybAENUM. ...t 1.05 x10°

H 1 a 4
cﬂTWN‘L!'Jﬂ‘ﬁ Nl Llﬁ'ﬂ\1ﬁ')u‘]Ji$ﬂ’€]‘]_l"ll’0\1lﬂa’0’3°lflfﬂﬁ1ﬁﬂﬁ
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ZHNC.c .o 1.00 x10”

MANGANESE. ...ttt e 2.10x10°
VaANAAIUINL ..o e, 2.75x10°
CODAIL. ... 4.65x10"

Values in ppm

Ideal parameter

pH level:8.1-8.4

Alkalinity:2.5-3.5 meq/L(7-10 dKH)

Salinity:28-35 ppt

Temperature:24-28 C

Ammonia: 0 ppm

Nitrite: 0 ppm

Nitrate:<5 ppm

Phosphate:<0.1ppm

Silicate:<3ppm

Calcium:400-450 ppm

Dissolved Oxygen:6-12 ppm

MNHUINA N1 (D)
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Sa51ms Tvaveari 83 UNaaoU/UIN

seduuonTadlofinaiu 0.03 x 10 kg =300 NTN/IU

8n31Nsn1vaLen Tute 0.6 n5w/m3. /50 Asasims Inavenil 6 unaaewan/
A3.90

fufiias iz ideams (300NFU/ ) /(0.6 NTU/AT.A/AU ) =500 AF.1
wasumsauasdunse 500 3.1 x 10.76 A3.W@/.03.0 = 5380 3. ¥a
ANUARUWHUMITUTTYNTOSSA 69 3. 9¢ /au. e (226 A3.1./a1.1.)
Usmnsvesiaanses = (500 19.3.)/ (226 ATV./ALN.) = 2.21 AL.N.
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H 1 4
MINNHINT AT AT EAINMITNAFOULLY T-testuoan Lo Tuile llu"lm‘ﬂ Ulu!ﬂﬁ‘ﬂ

<
VadLUIaTaYline pH

81

Levene Statistic dfl df2 Sig.
Ammonia 5.279 2 12 .023
Nitrite 12.921 2 12 .001
Nitrate 9.097 2 12 .004
TDS 2.035 2 12 173
pH 1.074 2 12 372

Y a 4 1 o
ﬂTiNNl!'Jﬂﬁ A2 A5 ILAAINTAUATIZHAMINLANA VDI ol Tt 'lu”lm‘n 'lumsw

< A
YoLIaTaBLay pH A2835 ANOVA

Sum of Mean
Squares df Square F Sig.
Ammoni Between Groups
129 2 .064 9.059 .004
a
Within Groups .085 12 .007
Total 214 14
Nitrite Between Groups .001 2 .000 2.881 .095
Within Groups .002 12 .000
Total .003 14
Nitrate Between Groups .042 2 .021 18.018 .000
Within Groups .014 12 .001
Total .056 14
TDS Between Groups 1712.533 2 856.267 2.041 173
Within Groups 5033.200 12 419.433
pH Between Groups .037 2 .019 2.240 .149
Within Groups .100 12 .008
Total 137 14
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MIHUINT A3 M3 AAINITLINGUATANULANANBENTTBTATY(p>0.05) vo1l5um

won Tuitle Y0952 VUNTOI 3HA

N Subset for alpha = .05
system 1 2 1
trickling 5 .0960
seaweed 5 2160 2160
skimmer 5 3230
Sig. JA21 177

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 5.000.

o

Y 1 U 1 Y 4
MI1INUINN A4 mimmmmmmﬂqmEmﬁuﬂmﬂm(p>0.05) vodlulasvinnszuunses

3

N4 3 %19
N Subset for alpha = .05
system 1 1
seaweed 5 .0130
skimmer 5 .0187
trickling 5 .0320
Sig. .105

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 5.000.
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o w

MIWUINT A5 M5 1AAINTHLNNGNEIITITsd 1A (p>0.05) WoaTua Tumsnues

) Y
IAT0INTOING 3 Wil

N Subset for alpha = .05
system 1 2 1
trickling 5 .0360
seaweed 5 1260
skimmer 5 .1619
Sig. 1.000 .289

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 5.000.

! ] J 1 v o a2 <3
MINWUINN A6 AT NLAAINIUUINGNOENL T AT (p>0.05) VoIlTu v TIaz Y

] 9
ﬂlﬂﬂlﬂ?@ﬂﬂii’]ﬂﬁﬂ 3 ¥UA

N Subset for alpha = .05
system 1 1
trickling 5 1275.0000
seaweed 5 1277.0000
skimmer 5 1298.6000
Sig. 231

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 5.000.
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MINHUINT A7 AT NUAAINTULNNGUAINAT pH D81 BE AN (p>0.05) VOUATOINTDY

Y
NI3BUA

system Subset for alpha = .05

1
skimmer 5 8.1200
trickling 5 8.2000
seaweed 5 8.2400
Sig. 158

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 5.000.

4 a 4 o {
minwmnﬁ A8 AT UTAINITAUATIEULUY ANOVA UDIDNT1T0A mmanmﬁﬂuaz

S o A A ] A o -
rtnmansouneussHIunTBINT0INg 3 ¥ia

Sum of
Squares df Mean Square F Sig.
life Between Groups 214.533 2 107.267 30.358 .000
Within Groups 42.400 12 3.533
Total 256.933 14
long Between Groups .108 2 .054 1.820 204
Within Groups 356 12 .030
Total 464 14
weight Between Groups 39.062 2 19.531 14.670 .001
Within Groups 15.977 12 1.331
Total 55.038 14
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MINHUINT A9 M3 AAINILLNNGUBINNTBAAY(p>0.05) VDIBATI1IDAVDY

[

s 4 :JI a
ﬁﬂ?ﬂﬂﬁﬂ\m1ﬂlﬂ§ﬂ\1ﬂi'ﬂﬁ‘ﬂﬁ3 FUA

N Subset for alpha = .05
system 1 2 1
skimmer 5 6.6000
seaweed 5 13.0000
trickling 5 15.6000
Sig. 1.000 134

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 5.000.

MINAUING A0 M3 1UAAINTULINGUBINTTBAIATY(p>0.05) YDINNVLIUNAY

[

v ) 9
ﬁﬁiﬂﬂﬁﬂﬂﬁlﬂﬁﬂiﬂﬂ%?ﬂlﬂ?@ﬂﬂiﬂx‘iﬁ\i 3 BUA

N Subset for alpha = .05
system 1 1
skimmer 5 2.1600
seaweed 5 2.1600
trickling 5 23400
Sig. 292

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 5.000.



86

v 9 H
MINWUINT ATT M3 NUAAINTHINNGURE NI TETAY(p>0.05) vouhminmay

[

s { g 3 a
ﬁﬁ?ﬂﬂﬁﬂﬂﬁlﬁﬁﬂﬁﬂﬂﬂ'lﬂlﬂ?@ﬁﬂﬁ@\‘]‘ﬂ\i 3 ¥UA

N Subset for alpha = .05
system 1 2 1
skimmer 5 7.9160
trickling 5 10.1400
seaweed 5 11.8580
Sig. 1.000 .102

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 5.000.
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arulszneunialarumsuedsemsvessivisian

Protein

0Oil

Fiber

Ash

Moisture

Addactive:

Vitamin A

Vitamin D3

Vitamin E
L-ascorbyl-2-polyphosphate
Lectin

I-lysine monochlorhydrate

Citric acid

47.5%
6.5%
2.0%
10.5%
6.0%

29770 1U/kg.
1860 IU/kg.
200mg/kg.

137mg/kg
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Isoametric view
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