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Abstract

Harvesting efficiencies of Chlorella sp. TISTR8263 biomass by magnetic particles synthesized from
co-precipitation (Magnetic nanoparticles: MNPs) and microwave assisted synthesis (Iron oxide magnetic
microparticles: IOMMs) were compared. A dose of 200 - 800 mg/L MNPs and IOMMs were used as agents to
separate 1g/L Chlorella sp. TISTR8263 cells from BG-11 medium at pH 9.1 + 0.5. Most of MNPs particles were
smaller in size than IOMMs. Size distribution analysis showed that 41.17% of MNPs particles ranged from
> 5.0-10.0 um, whereas 34.83% of IOMMs ranged from > 10.0-20.0 pum. In addition, MNPs showed a significantly
higher efficiency in algal cell harvesting than IOMMs (p=0.023). Doses of used agents significantly effected on
effectiveness of cell separation (p<0.001). There was a significantly interaction between used doses and
magnetic particle products (p<0.001). At 800 mg/L, MNPs showed higher harvesting efficiency (95.30 + 0.44 % or
1.906 + 0.009 g algae/ g MNPs) than IOMMs (91.55 + 0.39 % or (1.831 + 0.008 g algae/ g IOMMs)). The results
indicated that MNPs synthesized by co-precipitation exhibited higher efficiency in algal cell harvesting than
IOMMs created from microwave assisted synthesis. Therefore, MNPs was selected as a core agent to further

develop a new composite for harvesting algal cells.
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wimEniuAaTans Wnandies wardseAnTNIngs (Cerff et al., 2012; Xu et al.,, 2011; Zhao et al., 2015) AN
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dsz@nsnngsldimuniflupenindnina L lunsiuifedonnaqasamsasall sanisAneFunuayniausman
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1.1 nedaAazviaynALNMAN InEN1TANAZNBUIIN (co-precipitation) (AAulaIn1an35ees Mikhaylova
et al., 2004)

n19datAseiaynIALNLIUAN (Magnetic Nanoparticles: MNPs) finlnananatsazataiaiananlss
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Prochazkova et al., 2013)
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TusinnduLiunms 100 fadans Ufufietaesansazaradag 1 M NaOH Wil 11 wazfuBunnadly
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800 NaAN5NARANT A4lUaNUNT BG-11 uan Iidindusaepsaananansazans (vortex mixer) Wluinan 1 Wil dnuna
WHIMANTUI AN 25 HAANAT 819 50 HARLNAT 49 10 HARLNAT TIHUIIUNNGN 0.19 ngan uwAvinesusmdnidu
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tsr@nsnnlunisiunenmada ninasadNn1sann Hu et al. (2013) sialdil (1)
Usz@nsnwniaifiufaneas (%) =((OD, - OD, )/OD) x 100 (1)

Py &, ~ = - . ! o
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waztBunnuansdeiuiulaelinswasidaudsafaraessia aniuFeunisy Avedavesdss@naninlunig
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Aaduaessin ldusazglagld Tukey's HSD NezAumINTRsiURaAY 95
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41.17 $898941A8 2111A >10.0 — 20.0 lulasiums windu%esay 30.47 411m >1.0 - 5.0 Tulaniums windusesas 18.27
2u1A >20.0 - 40.0 lalAsiums winduesas 9.14 wazauwim >0.2 - 1.0 lulaswms winduSesas 0.86 MNAIAL 49U
auMALWMAN IOMMs Slrunasious 0.2 B4 76 Tulanums Tnagaulunfiaunm >10.0 - 20.0 lulaswns wiriusenaz
34.83 7098917A8 1U1A >5.0 - 10.0 lulAsiums windu%esas 34.33 211 >1.0 - 5.0 WiAnuns windusesay 12.23
aunp >20.0 - 30.0 lulasiums windu%esas 11.87 aunm >30.0 — 40.0 lulasiums winfdu%esas 3.63 1uA

o

>40.0 - 76.0 TuIATNAT WinAu3esay 2.44 uazaunn >0.2 - 1.0 lulanums windutesas 0.58 ANATGAU (AWH 1)
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o
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2. ﬁqﬁnéﬁﬁwmagmmu&mgn MNPs @qnmm&mﬁn IOMMs Waz®&11s18l Chlorella sp. TISTR8263
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wazaunIALNan IOMMs Hendndasniuuonideatluansazaiandariies 2 i 8 wasdAAndisinduauioat
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Particle size (um)
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Aaalaas (NN 2) wanain Chlorella sp. TISTR8263 wan Xu et al. (2011) MHtassneanurAAnddinvesdnselu

oy Aaa

ana Chiorella \iwn Chlorella ellipsoidea InaiAndndidsinnes C. ellipsoidea \Hlutnnilaat luasazaaniliiie 4

' v
[ v

4 7 uaziluauiiientluansazanandnied 8 Dy 10 TuANFANAINAMIE Chiorella sp. TISTR8263 HItAANE SN
WATAFAMIENUANFNALIL a1aliasnianiassaiuazesflsznaureasuyReidunumiimagainsauansig
o ' a dﬂl Q; ¥ dﬁl A | o dld ' ' [ 4
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wasa1uield (Xu et al., 2011)
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¥ e —@&— Chiorella sp.
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A —y— IOMMs
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DINA 2 ANEIANYBIBUNAWNINAN MNPs 81N1ALLIWAN IOMMs Uazauine Chiorella sp.

3. uan"sLAvuLien Chiorella sp. Tnsayn1ALLUEN MNPs WAz IOMMs
annnnsAnedsz@nsnanlunisifiuiien Chiorelia sp. TISTR8263 A2 uLindu 1 nfuseadans luainis
BG-11 a1 9.1+0.5 Inautlsiui Bunouanniaudindn MNPs (Wil 3) UAZBUNALLIMAN IOMMs (nwif 4) o
200 fi4 800 AaAnTusedns nudnlazAvsnmluniafiuifaaaming Chiorella sp. TISTR8263 mfaqwmml,muﬁﬂqu
asgiindlanuuansiuetwlid A eans (p=0.023) TnaeynAudngn MNPs fulsz@vsnnlunafuien
ARAININEFININBYNIAKKLUAN IOMMs uenaniBumudwanildlunsfuiesmadauradenasie
UsrAvEnwlunnafuiRenaming Chiorelia sp. TISTR8263 atieliad ATy 19ans (p<0.001) LazalaTaauuiuan
melﬁfmmﬁ“l%’lumﬂﬁuLﬁ'mﬁ‘ﬂﬁzﬁ”mﬁuﬁ’ﬁu@ﬂwﬁﬁﬂzﬁwﬁmmmaﬁ (p<0.001)

o Y

auNIARNLAAN MNPs U3n104 800 Hadniusiadns Huszansnnluniafivifesaadgengauiniufessy

1
a o a a

95.30+0.44 $998911AD DYNIALNIMAN MNPs 151104 700 Aadniusednsiilszansninluniafivifenmadivindy
%0818% 90.94+0.33 LAzAUNIAKNIMAN IOMMs 3NN 800 Haaniuseans ﬁﬂixaw%mwslumﬂﬁmﬁmLﬂﬁ@ﬁqmm
winiuFeaay 91.55+0.39 sa9adn lfunoun AulMAn IOMMs 3NN 700 Haaniusednsidszansninlunig
FUREa§Winfutesay 85.78£0.29 ANAN ML (mawﬁ' 1) B Py T RO PYor e PaCvN ETAEPNE PYTL. PO
Chlorella sp. TISTR8263 Avudindiu 1 nfusedns luamis BG-11 Wiad 9.10.5 Tnaldaynausiiwnanifsnnns 800
HAANTUADANT WLI1BUYNIALNMAN MNPs 1 nFuanansniudeamagavse vt 1.9060.009 niu UATEUNA
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