= b4 lﬁl e Yo
LiﬂugLW'ﬂiUel‘Uﬁ\‘iﬂﬂJ

nananTINlatazUsEansnnn1sunUad L s vasE e vUIaLan
BIOMASS PRODUCTION AND WASTEWATER TREATMENT EFFICIENCY
OF MICROALGAE

=

a a S 1 = =
egninusiiludrunilsvainisinu
nangasIMeAERsIUNgN (NM5IN1TEIndaukasaUaanse)

UNAINYIAY UNIINBIFIVARYIRAUNTLENYSA

W.A. 2558



NaKAnTIanazUsEANS nwnsUN TR dgvasEIvisevunaLan
BIOMASS PRODUCTION AND WASTEWATER TREATMENT EFFICIENCY OF MICROALGAE

= < 2/ =
0IWIY UMNYELIBY

Unudinivende avmiverdeidenadunssiiesd asivdeunazaylflv

Inerinusatuililudruniisvanisdne

nangnsInemansumUudin (Msdanmsaunndeuiazaiulasnsie)

Slodufl 29 unsey w.a. 2558

-

SOFNENTIANTY ATENN ﬂﬁﬂﬂﬁUWQﬁ

=

UseaUNTIUNSEN IR

q

AYILAENTIN5E AT.UYTUIN WNYel
N3IUNT
0
B, T 1AT
L3 - L3 o L
8197138 A3.Us¥INY ATUNS

A33UNT

9719158 AS.NSANE N2

AIIUNT

09FNER191588487 Suniineyla

AMUAUUANINEAY

AYIBMENI19138 AT.YBNN Uintes

¢l gt a
919715ENUTNUAN

919158 M5.UTING Aeduns

219758NUSNWN9IY

& - = =i
919138 A5.35MANN Al B
Usesunangnsingrrmansumindin

(M3TanNsaaunasuLaraUannsiy)

deaemanansgiamanual dnwiledana

AUARBITANS SN UNERS LaE A AR B



NaKARTINIARAZUTZANS AWA1sUN TR B e vId U IgIUIALEN

a

Sy Uneyayises 554033

ngrmansumUdin (Msdan1sdandeuwazanuasnsie)
ANENTIUNTIUSNYInendnus: yswn uwindes, Us.a. (malulad)

UNANED

aranTamlauarUsE A A sthtaidevesamserunadndumsisodomaass
Tnguszasdifiednudadelumanizdes Uinamandndauafildannsmnsdsauisuiioy
Usgavsammsirinunge LLazﬁﬁmiL?mLﬁ'mwawém%amammaménmuméﬂalﬂglam aneiug
TISTR 8222 Tagmsinwuvaiiu 3 @ ldun 1) mswnzdesdsenmsiiansduviadfudulsenay
TudSinae 120, 220 war 320 fadnsudieding vimseaeanmeligamaiivies 26-30°C ¥Asawe
3,620-3,980 &n4 2) Msnmassttntdelnglduuuiasinstdmindewuudaues vy
91M1A 4 YAnAaDd Ao YanAassLUUaAN M ARTSiinLasUsEAYS Yanaassuuudaid
mM3iauanszivg yavmassuulafnonafliuasisund uasyempassuuudafilduasssuna
TngP9AuTaLaIeLadsTTNYA wagiladnsifinuasUseAns dagening 120-220 uag
3,610-3,980 819 3) NMsANEIBAUREINEHNENTINATEsE T BVLAENT NIRRT Ina

Pnuan193des wud dadendnlumamnedesemieruadndluslaun aeius TISTR 8222
Tuadedl oA Usinamasainslutg 3,620-3,980 §nd Tngliisndudosiiundensuou wazanunsa
yhmangiassddigungiivies (26-30°0) Sennuanisvaaesfisuviasaniuoulugvesdled wuin
Lilgnansatiefiunandndamavesamsnssumanld TneuSunamnanandnnadenismziaes
Dusvezinan 27 Su SAwinfu 1,731, 1,996 uaz 1,637 fadniusedns srsnsiiunandsdiamng Wiy
520, 615, uay 47.7 Tadnfusednsdeiu dwmiuyansmeaesitansdunid @led) Wudmusznou
Tuomsfldlunisimnzides 120, 220, uae 320 Sadn3ureans MUEIFU MNNANISANET d1158
Uszsnamsusinamanandinaldlaeldaunisidunss wdaannsnismnzdels 5 5u Tneuds
nsfinnsan 1u 2 nedl Ae lunsdifldomamzdosgrsensenuuuund uaslunsdifarsdunis
LﬁuﬁuuﬂizﬂaﬂuaflmnwwLgmqmsm%gﬂiuﬂ%mm 120, 220 uaz 320 fadniusodns wonaini
KA ANy AVE MMt tathidevesemienndnaluslow Teldssuuiidauudanasuuy
Waduernea dlevhmstidaduszezna 19 Su Ingldiidefidiunsenge nui awisativa
Forlasenaz 80, 82, 87, 83 ViathadulaZoay 84, 91, 89, 40 wazthdaveanladanwunldZonas
32, 38, 25, 43 dwisuganisvanesiilitndeiliinunissinge fuszansnmmstindlefsosay
79, 78, 83, 86 UnUafiiLousovay 85, 89, 80, 51 waztUrdaneanesadevas 31, 0, 0, 22 dmsu
Ymaacesil 14 sy Vel masudemendedanavesviennadndluslan lumsfnmedsd
Tmsnnrznousemespraslsiuazansdu Famuin Binadivenzan [un 150 wae 200 Radnsusedns

mddty: amserumdn dluslawn msnzdesamse nstidaidy



BIOMASS PRODUCTION AND WASTEWATER TREATMENT EFFICIENCY OF MICROALGAE

THIRAPHONG BANGBOONRUANG 554033
MASTER OF SCIENCE (ENVIRONMENTAL AND SAFETY MANAGEMENT)
THESIS ADVISORY COMMITTEE : NUTCHANAT CHAMCHOI, Ph.D. (Technology)

ABSTRACT

Biomass Production and Wastewater Treatment Efficiency of Microalgae is an experimental
research. The purpose of the research was to study the cultivation factors, the obtained biomass
production, the comparison of wastewater treatment effidency, and the harvest of microalgae biomass
of Spirulina TISTR 8222. The study consisted of three parts such as 1) the cultivation by
using of medium contains organics in 120, 220, and 320 mg/L. The experiment was
conducted under room temperature of 26-30°C with the light intensity of 3,620-3,980 lux
2) the testing of wastewater treatment by using of wastewater treatment model in open system and
open-aerated system, which including of four sub model types such as the model of open-aerated
with the addition of artificial light, the model of open system with the addition of artificial light, the
model of open-aerated with the national light, and the model of open system with the national light.
The light intensity under natural and artificial condition is in the range of 120-220 and 3,610-3,980 lux.
The third part is the study of microalgae biomass harvesting using Jar-test technique.

From the results, it was found that the main factor for cultivating microalgae Spirulina
TISTR 8222 in this study consisted of the light intensity in the range of 3,620-3,980 lux
without any requirement for carbon source, and it could be cultivated under room temperature
(26-30°C). The result of carbon source addition in terms of COD revealed that it did not help to
increase microalgae biomass production. After 27 days of cultivation, biomass production was achieved
at 1,731, 1,996, and 1,637 mg/L with the growth rate 0f 52.0, 61.5, and 47.7 mg/L/d for the treatment
of organics (COD) containing in cultivated medium of 120, 220, and 320 mg/L, respectively. From the
results, the amount of biomass production could be predicted after 5 days of cultivation by using
linear equation, which considered into 2 cases such as the normal Zarrouk medium was applied and
the addition of organics in 120, 220, and 320 mg/L was applied in the Zarrouk medium. Moreover, the
study of wastewater treatment efficiency of microalgae Spirulina with the open and aerated-open
treatment system showed that after 19 days of treatment using autoclaved wastewater, the COD
removal of 80%, 82%, 87%, 83%, the TKN removal of 84%, 91%, 89%, 40% and the total phosphorus of
32%, 38%, 25%, 43% were achieved. For the treatment using non autoclaved wastewater, the COD
removal of 79%, 78%, 83%, 86%, the TKN removal of 85%, 89%, 80%, 51% and the total phosphorus
of 31%, 0%, 0%, 22% were observed for the treatment 1-4, respectively. Nevertheless, biomass production
of microalgae Spirulina in this study was carried out using precipitation by ferric chloride and alum,
which indicated that the appropriated dose was 150 and 200 mg/L.

Keywords: Microalgae, Spirulina, Algae cultivation, Wastewater treatment
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