Y E4
Usza@nsnmvesszuurmyuiewimzanuuadmsumsdessnnunnuiugaluTsaiou

UNAIFIUN qNTA

Y
a a IS 1 @ a a v A
Inoninustduduvesnsanmaundngasligainnmansumiiuga
A1UMAMINGINAAS TUARN (A@HEINTH)
Vadininends yinasnsaiumineds
=~ =
Uy 2549
ISBN 974-14-2670-4

a a J a @
AUVFANTUDNYWINNITUNNIINYIQY



EFFICIENCY OF CLOSED RECIRCULATING SEAWATER SYSTEM FOR AN INDOOR

SUPER-INTENSIVE SHRIMP CULTURE

MISS RUNGNAPHA SUTTISRI

A Thesis Submitted in Partial Fulfillment of the Requirement
for the Degree of Master of Science Program in Environmental Science
(Interdisciplinary Program)
Graduate School
Chulalongkorn University
Academic Year 2006
ISBN 974-14-2598-8

Copyright of Chulalongkorn University



w ¥ - ) o
HWIVDIAUTUNUT

Tan
-,
41971
PR
21500 US NI

sl e ]
219150NY5nEs W

» ¥
dszansmuvosszinmyudunimsanuudadmiumsian
fmmmuunniugalulsaiou
UNANITIUAT GNEeS
Inenanidanedoy
F1AN519158 fsTlouAnA uzIFNg

o s ]
81975 AT, A IHINDIFY

¥
L - ar L4 - o sy W a =Y ¢ o ¥
VUNAMOIQY JHIDINTUVYIINUIGY ﬂqumiﬁ’umnumﬂumuuﬁsﬂumu

é hond 3 o =
HUIUDS fﬂ?ﬁﬂﬂ wunangns ﬂs&utymn TUUNA

£ AL M-wfsf;*; AUVAVUNAINYIAY

] L4 o = W’
(éﬁf’lﬂﬁ'lﬂﬁl?”ﬁl'l'z’ﬂ NT.5.2.0081 AIRNTG)

AUSATTUASTOVTNYITIAUT

{}"-‘W A WHMﬂs:ﬁmmmms

A '3 = o = e
(Fj‘ﬁ']tlﬁ'lﬁﬂ'ﬂil'l?ﬂ AT FIYINY Tmﬁmuuw)

m a1
DINSERUTIE

Fd

« 3 w o
(F1N319170 AT, !"ﬂfﬁlﬁﬂﬂ UZIRIN)

/%( LJI_ oot e ]
f 2MITINYSNIT W

[ 4 = v
(8197150 AT. A3 I.N'I‘I"IfNF’!‘U)

?7("‘/6"‘/ — ASTUNS

o &
(iﬂx‘lﬂ'lﬁﬂﬂi)'l‘igﬁ‘i.ﬁl‘iﬂ Asaany)

Uy S

[ 4 = w o
(3OIFIANIINTY AT, ﬂiglﬁfj NIATUN)

fATIuNMs3




A1 e 1.|':zﬁ’n'ﬁmﬂ'uauzunﬂuuﬁumfmzmuunﬂﬂﬁmi'unwilﬁ"Uqﬁaﬂ11uHu1tltiu
galuTsaSon. (EFFICIENCY OF CLOSED RECIRCULATING SEAWATER SYSTEM FOR AN
INDOOR SUPER-INTENSIVE SHRIMP CULTURE) .#t$nv : fras.dlussdind wiuzirm, .4
UTnu1su: 0.5 . 033 NINBIRY, 85 M, ISBN 974-14-2670-4

izmmuuﬁumf‘mmmmuﬂﬂﬁms“'um'nﬁ,ﬂqﬁaqma’ﬂu'ﬁm?au Asznaudan (1) eldomss
naumduigudna 3 ams A 3,000 Ba3 (2) TNTRMRznEuA L dnTBevan 5 Tunsey
(3) szunnunazneu Tusduuaz Tuiu (4) datids TunSHindusuna 2x2x1.25 was mmqfﬁ 3,500 fas i
f1unses Biopolymar™ us3yeq uaz (5) szuutidalumsauurernitadstunnveRisvumdurn
guinaia 1 i nrwem so wias muluusTERaIaAnRIINaL (bioball) §147U 2,040 an lusaduvearie
anims@unsveadedhumaBuniiniueuuialuas s wunfis unzlinnied wiansaniam
fndoendindu-Saniu (ORP) Mol¥lumsnawaufiiuns lunifiadulussuy Tausa Tudd

miﬁnmﬂizﬁnimwssuw:4uL"wmfmsmuuuﬂﬂﬁm?unm'ﬁ'uaﬁammnmuﬁuqﬂu
Tsadeu szneuday -qﬁnmflaaaaszuunquﬁ'uuﬁmuuﬁﬁ fiwan 2 szuy Rildanlsensuiimiloudu
yndszas ueiﬁ1nm“a"uqﬁqﬁn'Jmﬁuuuiudnﬁuﬁaszuuﬁ 1 Busitnrumniudni 5o Fvmrsiamwns
wogsEUUf 2 mE’uqﬁmmHumduq\i 150 #2/0157909 3 fhinsdasegndessus p23 avdoadhuoan 132 5u
Thmzinmnady 25 psU Taohifinsulfoudnbeensinszuunnenszeznmnismanss namsmaaes
wu*hiz1.|1.|m;uﬁumfwuuuﬂmﬂummmf]uﬂmmmfﬂﬁd’luaduﬁ Tﬂu'luﬂm?\"uammﬂmuﬁuqqﬂ
USuinmey Tuiins miafe 0.086+ 0.05 me-N/L (WAt 0.00-0.25 mg-N/L) USua Tulassdiads 0.041 0.047
mg-N/L (0.009-0.23 mg-N/L) 3110 Tutmsnil Aunfn 30.45+ 9.08 mg-N/L (9.16-45.59 mg-N/L) uazUeiaos
6\:m1u11u1mim.lnﬁﬂ1]?u1muauTu1ﬁ'usmm§u 0.060+ 0.05 mg-N/L (0.00-0.25 mg-N/L) Usuau Iu'lmsd
Tinfu 0.023+ 0.018 mg-N/L (0.006-0.15 mg-N/L) Ui et bunsailiunde 23.294 4.25 mg-N/L (14.46-34.49
mg-N/L) Tﬂuﬁqhujm‘ﬁ?uamm-nmmiuqaﬁnmﬁ:mi’mﬂ'nﬁm"aumn 0.13 o3 10.82 pfu Sz
i miinde 0.081 ndu Snswaniie 186 unziisnssendeuns s1.1 daTuteisen MLy
ﬂnﬁﬁnwnﬁmfmﬁnﬁqmﬁ[umn 0.13 n3uidhs 11.96 n3u Sasinsaimnm e 0.090 nfu/Su Sasuan
e 1.71 fdas1sendovay 517 Fwamamansinaslithuinzurmuaniuiaaansonaug
nunmiihlfegluanmiia nseanindes Taoliduiudesinisalfugnd uasimondansidos

»
anmsminavu 1 Flddmiunmteadiluseude W 1480

aWHTL_ MRS AwonieN. . awileRdAn W g\"ﬁ “lg ........................
1
Howdnwr 2549 awfleeendisfou <

] v @ ' %{
awilemsondsnyiim



## 4789126020: MAJOR INTERDISCIPLINARY PROGRAM OF ENVIRONMENTAL SCIENCE
KEYWORD: CLOSED RECIRCULATING SEAWATER SYSTEM / BLACK TIGER SHRIMP/
NITRIFICATION / DENITRIFICATION
RUNGNAPHA SUTTISRI: EFFICIENCY OF CLOSED RECIRCULATING SEAWATER SYSTEM
FOR AN INDOOR SUPER-INTENSIVE SHRIMP CULTURE. THESIS ADVISOR: PROF.
PIAMSAK MENASVETA, Ph.D. THESIS CO- ADVISOR: SORAWIT POTONGSOOK, Ph.D.
85 pp. ISBN 974-14-2670-4

The closed recirculating seawater system for an indoor black tiger shrimp cultivation was consisted
of: (1) round-shape shrimp tank with 3 m in diameter and 3,000 L in volume, (2) 5 microns cartridge filter, (3)
protein and fat fractionator, (4) nitrificaticn tank with a diameter of 2x2x1.25 m and 3,500 L in volume packed
with Biepelymam biofilter material and (5) Tubular Denitrification Reactor {TDR) made of 50 m length PVC
pipes (1 inch in diameter) packed with 2,040 plastic bioballs. The denitrification reaction in TDR was
autornatically regulated using ORP controller in order to supply methanol as the carbon source for the bacteria.

The experiment consisted of two identical seawater systems. High shrimp density (150 shrimp;"mz)
and normal shrimp density (50 shrimp!mz) were applied to system 1 and 2 respectively. The P23 shrimps were
cultivated for 132 days in 25 PSU seawater without water exchange throughout the culture period. The resulis
show that the closed recirculating seawater systern had very good performance in water quality control. With
high-density shrimp tank, average total ammonria was 0.086+ 0.05 mg-N/L (0.00-0.25 mg-N/L data range),
average nitrite was 0.04+ 0.047 mg-N/L {0.069-0.23 mg-N/L) and average nitrate was 30.45+ 9.08 mg-N/L
(5.16-45.59 mg-N/L). On the other hand, normal-density shrimp tank had slightly lower inorganic nitrogen
concentrations. With normal-density shrimp tank, average armmonia was 0.0603 0.05 mg-N/L (6.00-0.25 me-
N/L}, average nitrite was 6.0231 0.018 mg-N/L (0.606-0.15 mg-N/L), and average nitrate was 23.29+ 4.25 mg-
N/L (14.46-34.49 mg-N/L). Growth of shrimp in both systems was not significant different. Weight of shrimp
in the high-density tank increased from 0.13 g to 10.82 g with an average daily weight gain (DWG) of 0.081 g/d
and feed conversion ratio (FCR) of 1.86. Weight of shrimp in the normal-density tank had slightly higher than
that found in high-density tank. Average weight increase from 0.13 g to 11.96 g with DWG of 0.09 g/day and
FCR of 1.71. Survival rate of shrimps was 51.1 and 51.7% in high and normal-density tank respectively. The
results supggested that the closed recirculating seawater system could maintain good water quality throughout
the experiment and eliminated the need of water exchange. Seawater in the tank afier shrimp harvest could be

reused for the next crop.

Field of Study: EnvironmentalScience  Student’s Signature: %F“m Seonls.

Academic Year: 2006 e Advisor's Signature:d

Co-advisor’s Signature; égm{é)px : A
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2.3.3 NITUIUNMINIGTIMNN (Biological unit process)
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Twarowska J. G.
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@7N39939.3 M54, LazsYUY
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F v
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Greiner, A. D. and
Timmons, M. B.
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Tseng, K.F.

et.al.(1998)
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Boley, et.al. 2000.
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et.al.(2003).
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HAZOUANDINA

Summerfelt, S. T.
and Sharrer M.
1.(2004)
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“lﬁvffﬁuuazﬁ?q"l%“lﬁlﬁﬂﬂf]ﬁ?m 2 g A 10 wf iy naphthylethylenediamine
reagent (N-(1-Naphthy)-Ethylenediamine Dihydrochloride 0.50 g Giﬂﬁz 500 ml) Y511915 0.02 ml
werliidhdy danald 10 winde lifu 2 daTug il Sammsganduuasdienisg
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o 3’ [ 1 { a 4 3 a
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U Q
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a [ c?/’ o { ° <3|
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30 117 1d1 1U3n T lunsad1833v09 Greenberg er.al. (1992)
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WABGUY (2535) TaoiRudeehaihl 100 ml dretinnesunna 250 ml imsiamdanmaia
Wuft 1inii§ae613 100 ml fogludninesuia 250 ml Fafisia pH probe fuod udaninn
Tnmsafuasazaonsadails it 0.01 molL nIzie pH veadeeaTTiAAY 4

Y
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F)
1J51195151919819(ml)

ada d = 14 14 o w an . e
I annzdllsauluermsnaazluginaid danilasen3isves Association of

Official Analytical Chemist (1980)
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yetnaunadszanm 2 g Talu digestion tube 1AW catalyst 10.01 g adlduduau

e

H,SO, WA 25 ml ¥ digestion tube la lu rack w211 rack lallalu Kjeldatherm digestion

block fial¥iAamsdoean 1§usznoudd sz 20 wii Lém‘qumﬁqﬁm?m Kjeldatherm
digestion block 1371 100°C udufingamngdi 20'C N0 Uszanar 15-20 w1 wgavigiiaa 380C
Uaveldesazaroligurgiianasaudsgurgiivios

msnaumsazmeitori v Tysiu

1A 4% boric acid 100 ml 8411 Erlenmeyer flask YU19 500 ml 1189 tashiro indicator 84
N1J5-6 viom 9% 1aa3aza10@1i29 111 drainage tube ALFIDEIA dilute 1191 1190Y clamp

1 A A o 4 oy [ Aa
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93 ¥ 4 q9 o ! ' P . .
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a 1 I 1
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001U
Y £ d‘ ]
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d' a d' I~ == Y o
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Y ¥ oA )
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% lasau = 1400x Ns x Vs x Np

Y
TMHNA9819(g) x 100
Y 9 q 9
Ns = ANUANIUUDIA 138810 H,S0, N 14 1uns lnmsa
Np = conversion factorx
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