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*rruong Dal hooTal Nguysn va Méi trudng Ha Noi

Yyidn Cong nghd mdl rudng, Vign Han 13m Khoa hoc va Cong nghs Vigt Nam

3yign Knoa hoc vit lidu, Vign Han 1am Khoa hoc vé COng nghg Vigt Nam

“Vidn Cling nghé sinh hoc, Vign Han 1am Khoa hge vé Cang nghé Vigt Nam

TOM TAT

Tyong sin xut 85i tra Spirutina platensis - mbt logi vi Kiron lam (VKL) rit gidu dinh dubng thl ngubin cic bon cb ¥ nghia rit quan
trqng Vi céc ban chiém tai 45% sinh khéi kha. Kbi CO, thid ra khi quyén déng gép i 60% trong vidc lim ting nhigt g khi quyén.
Pt than thii ra ahidy CO, nbdt, sau 86 12 45t diu vA xing. Thn dung CO; tir khi thai a4t than cé § nghta Yt quan trgng trong bio vé
bt truimg v enng ol ngudn C cho qué trink sin xudt S, plarensis.

Trorg cong trink ndy, ching t5i giti thigu mét sb két qui muéi Vi khnin lam 5. platensis SPS & qui ma pilot (10 m?) ¢6 tin dung CO,
tha duge trkhi thii dét than théng qua hoat ddag ciia HE modun xir 1y kb thiii (HMPXLKT). Hé niy duwge thiét ké v ché tao dya
mﬁngdzuc&ﬁméxiv 1éc - bip pbu vi phun swong. Khi CO; dwee Hm sach 1y bé trén duge hru giir trong thiét bi chuyén
dpaig 4€ cunp cip cho bé mudi Vi khudn lam.

Mgt b thong 88 lién quan aén cBing ngh wudL S plazensis SP8 nlur ting traimg cfia VKL, pH dich mdi trutme, t6c 44 kidy vd cung
cip CO;, bién i him hrgng carbon vd co gong dich mbi trusdmg, . .cing dige gidi thigu troag cong tink ndy.

Tk khda b8 mé?.gxﬁn thc ~ hip Py, khi thii, ngudn céc bon, qu trink 881 than, Spiruling platensis

Mér AU

Khi dioxide carbon - GO chiém tGi mat nira khdi legng céc khi nha kinh va dong gbp 16i 60 % trong vige lam tang nhigt
di khi quyén (Cousinsa A st al, 2011). Dbt than thai ra nhidu CO2 nhél, sau 48 (5 dbt ddu va xang. Hau qud clia viée

" uéu thy n3ng legng nhidn 15y héa thach 12 tng legng CO; trong bau khi quydn ting len m3i nim (Cousinsa A ef al,,
2011). Sy gia ting COz trong khi quyén, c6 ngudn géic tir qua trinh dét nhién igu héa thech 1am téng méi lo ngai v& bidn
d5l KHT hdu va dat ra théch thiée 16n cho phét tién bin ving trén toan thé gid! (Maroto-Valer MM ei al., 2002; Song G et
&l., 2002). .
DA c6 nhidu nd lyc ahdm gidm khi thai CO. tir vige bt rhign hu hda thach, Nhin chung, cdc phwong phéap hign tal adu
tach GO; khdi ngudn thi vi s dyng cAc KT thust khac nhau d& loai bd hogic giam gilk nd. Mdt s phureng phép @ dree
a8 xult 65 qudn 1 c4c mirc 43 phat théi CO; vao khi quyén nhur hip thi vao el durong hodic o 14p né vAo céc h sinh
théi trén cgn. Mt sé cong nghe nhi hép thy hda hog, tach bang mang, 8ng Janh phén doan ciing dugc xem xét. Cac
phurong phdp nau trén o6 thd Bm giam &i dang ké nbng 86 COz nhung khdng gidi quyét dirge vin a8 vé phat tridn bén -
vitng (Bgng Dinh Kim et af,, 2071). N
Trong nhirng nam gin Ay, vén @ sir dung qua trinh quang hop cia vi t3o va vi khudnjam dé cb dinh CO; da thu hit
sy quan tam ddc bi¢t nhu mt chidn luge ddy hiva hen che chueong trinh gidm nhe €Oz DAy 13 phuong phip mai rbt
tharn thién véi mai tdng. Nhiing nghign cibu ndy 03 va dang dugre tndn Khar thanh cang trén qui ma Ion tai nhidu qudc
gia khdc nhau nhw & Israel, Hoa Ky, Nhat B3n, BXre, Canada, Frung Quéc,...(Hidenosi Shimamatsu, 2004). Tei day, céc
hié1 b thu GOz dugo tich hep véi céo nha may dét than nhie mét bd phan xi Iy Khi thai.

. Béo cdo ndy s8 trinh bay mdt s6 két qua nghién iru £ong nghé thu khi CO; tir khi thi dét than va thiy nghigm sir dung
khi ndy cho nudi vi tho <6 gid trf Kinh té, gép phin gidm thidu €Oz - mét lagi khi quan treng gay higu (ng nha kinh.

VAT LIEU VA PHIONG PHAP NGHIEN CLPU

Vitligu

i ihdi 851 than gdm byi o limg {PM). €Oz NOy, 804, €0,...

CO2 tir khi thé) @5t than 1 ong (FG) duge Bm sach khéi cac khi thdi dong
hanh bang ¢8ng nghd xtc te — AP phis

Vi khuln lam Spiuling platensis SP§ Geitler (Hinh 1) ding cho céc thi
nghigm duge cung clp tr B suu tp gidng vi 1o clia Phong Thiy Sinh hoe™
mdi trwdrng, Vidn Céng nghé mdi tredng.

Mdi trurdmg nusi to Spirufina platensis (Aiba S va Qgawa T, 1997) B2 mai
treémg Zarrouk ehudn v Zamouk ¢3i tidn bing cich gidm NaHCO; cdn
1,36 g/t va thém vio 2 g/L NapGOs. . Hinh 4. Vi khudn lam Spirulina platensis SP8
Téo dugc nudi trong b c6 dién tich 10 m? v 2,6 m* méi tredmg nud..

V3t 3 xGc tac/hip phy tén nén cie don oxit, da oxit va oxit phic hap dang perovskite Jspinel c6 kich thée nanamet
87 dung cho qué irinh xiZ Iy mjt 58 Khi thai déc hai nhu CO, Cxty, VOCs, NOx, FM...duoc nghign ciu va ché to tai
Vign Khaa hec vat.igu, Vidn Han 13m Khoa hoc va Céng nghi Vigt Nam (Trén Thi Minh Nguyét el af., 2013). Trong G
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nhrng vt 18y xic ticmép phu quan tong nhit 1a: La1-xSrxMn1-yZrOs, LaykCoQs .. TIOV20s-WOJALDs, Na2CO¥
Ca0, FeMnOx.

Phwong phip va thiét bi

Do khi théi bing cac tuét bj MX6 va CA-6203,Testo 350-XL Emision Analyzer. X t7 kil thai adng hanh va tach COg
bing HMDXLKT. CAc thi nghiém durgc tién hanh tai Trai Sinh hoc thvec nghigm G6 Nhud— Tir Liem - Ha N&. Cung c4p
€02 cho dich to biing mgt thiét by chuyan dung trén oo s& thay 681 pH cda dich tao vor thiri giar syc khodng 4 hln_géy
va thc 89 suc 70 — 90 L khif phit Cac phuong phap danh gia vé khi lugng va chét lvgng sinh khéi to dugc tién hanh
theo Dang Dinh Kim va nnk {Dng Binh Kim et al., 2011).

KET QUA VA THAO LUAN

Wan hanh HE modul xt7 Iy khi thai (HMBXLKT)

Chung 61 @a thiét ké va ché a0 HMBXLKT dira trén vige ing dung cdng nghd xic tic — hép phu va phun swong (Hirh
2).

Hinh 2. K& modul xiz by khi thal

1-Lbadtthan  2-Modutkhir by 3-blocul hip phy - xUctic 4 - Modu! phun stomg 5 - Thiét bi nap GO, cao dp

& - Panel @idu khién hd 7 -Bd nud Sp. SP8 (10 n) i
Than dugc @t trong 16 ¢6 nhigt 34 tir 250° C — 300° C, sau do khi thii dge hiit vao budng thu khéi o8 nhigt 8¢ khodng
180° C — 200° C. Sau khi khir byl, khi théi tidp lyc dwoc din vao Modul hap phy & xi¥ Il cic hop chét chia iu huynh.
Tai Modul oxy héa, céc xUc tac phivc hop Perovskite trén xwong gém thic d&y cac phan iing oxy héa NO, CQ va HG
(Thi Hoang Yen Quach ef al., 2011). Modu! deNOy chira hdn hgp Gxit da thanh phin c cdu tricc nano (Tran Thi Minh
Nguyet e al., 2008). Khi thai duee chuydn tidp sang Modul phun swong d& ha nhidgt dd va hip thy phin tan du khi SO
va NG, Cufi cing khi thu dugc. chil yéu 1a khi CO; c6 ham legng khodng 5% Hinh 3a md 4 dang xwong gém tng
bop cordient co cu tric 18 ang lam chit mang cho chit xdc tac va hép phy, Hinh 3b giéi thiéu nhirng b xwong gbm da
duge tm vat lidu xuc e - hip phy,

(@ ®)
Hinh 3. Xwrong gém cdu truc tb ong {z) va xwong gbm da tAm vit lidu xizc tsc —hip phu (b)
Két qua do khi
Nhirng két qua 6ghién ciru ban 8y (Tran Thi Minh Nguyet ef al., 2008; Thi Hoang Yen Quach ef af, 2011} da cho phép

chting tt chon durgc 6 hap nhizng modul xdc tac-h&p phu phd hep véi Gidu Kign hign hanh. Trén 6o $& 46, ching toi da
chga nhigt 49 budng xc tac ka 320° C che hoat dong cia HMPXLKT & quy mé nay.

Két qué nhn duoc rinh bay trong Bang 4 13 thanh phin khi thir 831 than dugc do tai 3 didm cda thidt b xiz If.
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_ Bang 1. Két qui phan tich thanh-phhn khi thii détther - - - - - e -

Thanh phén khi thd Tai ngudn dbt than Sau bd xiic tic va hdp phy Sau Modul ghun swong Higu sudt xir Iy
(%)
S04 {ppm) o1 212 18723 40:08 9%
CO(ppm) >2000 38494159 22331113 289
‘Woyppm) 40:5 1513 40207+ %0
C0z (%) 84105 5504 53103 17

K&t qud trén 12 gi4 tj trung binh cita 8 IAn do khac nhau. Két qua bing 1 cha théy, céc khi thai dét than khi qua b) xdc
t4c - hap phy cdn lal rdt i, hidu qud x i khi €O vé khi adng hanh khic 14 rét cao. Khi €O ban du tir > 2000 ppm khi
qua h$ modul xi7 Iy chi cdn 223,3 + 11,3 ppm, higu sudit xir Iy da dat duoc > 89%. Hidu sult X7 Iy c4c khi ddng hanh
nhwr SOz, NOx dal twong (ng 12 96% va 90%.

Ham lwgng CO; thu duge sau khi qua hé modul xir Iy con 83% so v6i ban diu. Didu ndy chirng 1 m6t lugng nhit dinh
COz 84 bj mét di qua Modul phun suong. Ngoai lugng CO> ¢6 trang legng khi thai @8t than ban du cn cb mot phin
€Oz dupe tao ra tir khi CO va ede khi Hydro carbon khac d3 két hgp voi oxy trong qué trinh hit,

$iv dyng CO; tir khl thii 95t than 1am ngudn cécbon cho vi khuan lam Spirufina platensis

B ayng pH cila méi tnrémg nuéi Spirulina platensis dugc cip COg tir khi thii dbt than .

Trong c&c nhan t§ anh hudng tryc tibp dén sinh trwdng caa w khudn lam nhi 4nh séng, nhiét 4o, dinh dudmg, ph.... thi
pH 1 mt rong sé nhimg yéu 18 nhay cim nhét (Béng Binh Kim ef al., 2011).

BAng 2. Di¥n bidn pK cha mdi trieding nubdl Spirufima platensis wge cAp CO:kir khi thal 85¢ than

BH o
: M —
Naty Trrde “g",}"" SUM sy ki b sung GOy sy Tawse %"O'Z"’ SUI9 Say kil bb sung COp
[ 935 - 1% 973 : 9.42
2 95 939 18 936 945
4 9.54 9.28 20 10.05 942
6 957 937 22 9.7 949
8 9.63 921 24 ges 952
10 9.50 928 2 9.8 061
12 064 932 2 1012 066
14 - 9.72 9.45 30 975 g42 .

Bang 2 trinh bay didn bién pH ciia qua trinh nudi thir nghi¢m S platensis o4 1n dung CO2 tr khi thai dét than & qui md
pllot dugc tidn hanh trong ther gian 30 ngé}l. Ngay tir ngay dbu tién mdl trrrng direre s dyng 12 m8i treding Zamouk cal
tién v@ pH ban 43u 12 9,35. Két qua cho thay & qui mé pilet, giz tr pH durgre duy tri kha &n dinh trang khodng 9,21 ~ 9,66
subt thé gian thi nghiém nhér cAp thém CO; téeh tir khi thai 44t than. Mat val treng hep pH ting Gén 10 do bién dbi trd
Khi lugng €Oz cép vao it hon so voi nbu cdu nhing sau 46 nhanh ¢hdng duac suc vé khodng pH thich hgp 8.2 - 95,

Vigc didu chinh pH clia mai tnréng nudi Spirlina bang khi CO; v& viing thich harp rék of ¥ nghfa trong vigc chuyén héa
cée dang cécbon v co hda tan trong moi trrdng.
Bién dfng cta cdc dang C vé co trong méi triwdmg nudi tie Spirulina platensts . .. . ... P
" Thdng thudmg tao Spirulina sir dyng céc bon & dang HCOy va hinh thank cécjnn OH, COs* trong qud trinh quang hop
d4n tai vigs pH trong dich huyén phit luén c6 xu hudng king |8n. Néu tiép iye cap CO; vaa dich t3o thi pH s& giam xufing
theo cdc phuang trinh sau day (Iglesias-Rodriguez MD, 2008):
HCOq' + 2H;0 = {CH20] + H;0 + Oz + OH

HCOy + OH — COs* +HO

€O, + GO, + HaO — 2HCO5
Bing 3. Ham lugng HGOy va CO,¥ clia mél tredmg 'nud tae £ syc CO; tir khi thal dét than

Ngdy ¢os® (mg/ -~ HCOy (mg Nady €O7" {mgf) HCO; (mgh)

Q 1800 4575 1% 2190 4143
2 1860 4331 18 2220 3942
4 2180 4126 20 2310 3848
& 2340 4087 22 2040 4206
] 2480 3121 24 2160 - 4089
10 2040 4270 26 - 2240 4021
12 1980 4357 28 2520 3708
14 1820 4575 - a0 2280 4016

S4 l3u trinh bay tai Bang 3 cho thiy, trong Khodng B ngay dAu thi nghiBm ¢6 syc CO2 t khi tha aét than, pH. clia mi
trudng dao d9ng trong khodng 9,21 - 9,63 nén sy bién a8ng cila ham krgng HCOy' 66 xu hwéng giam dén va ngugc lai
ham lrgng COs* ¢6 xu huéng ting dan. Sau a4 ching i tang thé gian syc I8n 6 — 7 hingly v tdc 46 syc khl khodng 7
m/s & 6 ngdy tidp theo nén ham lLgng HCO;” khdng ngimg dugre tér tao va tng 18n, ¢y thé 12 tr 3921 mg/l & ngay twr'8
tang 18n 4575 mgfl & ngdy Eir 14. Nhimg ngdy sau 46, sir hip thu HCOy' cla Spiruling platensis khang ngirng tang din
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dén ham Iegng HCO' trong moi nrong nudi & bé gidm va pH & oéng thire trde khi suc COz ludn daa dong V‘:;g
vhodng 9,7 - 10. Két qua da! dwoc I ham lugng HCOs tiep byc dugc L1 130 va him legng CO;* giam. Niwr v3y. &

st dung CO; tir khi thii dét than 13m ngudn bd sung C cho qua trinh nuéi Spirutina .
P& minh chimg cho higu qua si dyng khi CO;, tach tir khi thai ddt than trong qua trinh nusi vi khulin Jam, ching i tiep
tyc danh gid tde d¢ sinh trurdng clia Spinina.

Banh gid tbe db ting sinh khdi tio Spirulina platensis SPB théng qua OD trong méi treomg c6 b6 sung GOz tr
ki thdi g8t than

Bé dénh gia tc @6 tiing trubmg cita to, i 2 ngay chiing 16i tién hanh thu mAu d8 do m3t d quang hec (OD), X3¢ u'lgh
sinh khéi kho. Duri day 14 céc ki qué lién quan dén OD & budc sdng 445 nm ctta Spinufina platensis SP8 trong didu
kién quy mé pilot — co dang ngudn CO, cdn 1an mdt it khi NO, tr khi thai ddt than,

oo

10 1s 20 25 3o 38

MNgay

Hinh 4. Bién dgng cia OD trong céc lin iy miu

Trong 30 ngay thi ngtigm, ching ti €3 1én hanh 16 dgt Iy m3u, Thoi gian bit du ly tr ngay 26/2/2013. Theo bidu db
phén tich OD trén ta thdy, trong 2 ngay dau tao phét tidn kha cham OD tang tr 0,37 160 0,43. Sau thdi gian thich (g 4
ngay bép theo t3o phat iién phanh 0,43 1én 0,93 sau do cd ting chdm dan thé hién sw phat trign ciia tho dang tién dén
1 pha can bang. Sau 14 ngay nudi trbng tao da datl dwrge gid in OD 13 1,05, Binh cae trong qua trinh nudi thiy nghigm
13n ody 13 gia tj OD dgt 1,51. DAy 1 mdt gid bi rdt t3t, thong tnrdmg Khi gia tri OD dat trén 1 14 ngudi ta d3 thu hoach
dugc 3o, Trong toan bg 30 ngdy thi nghidm nay ching 18i 34 thu hoach tdo 2 13n, m&i 14n thu duroc khodng 5 kg tao
ol trong b& nudl 2,5 m*. Diéu nay cha thay, sir dung GOz tir khi thai dét than cho nudi tio da guip 1o tang truémg ¥t
o Lrién vong khi &p ding vao thyre 1€ 1ai cac nha may sir dyng than Fam nhign ligu dét.

KET LUAN ..

H§ modul xtr by khi thai @bt ttan quy ma pilot 43 duere tidt k&, ché Lzo va van hanh dua trén vide i7ng dung t8 hop k8
%06 ta¢ - hip phy o5 thé 1Am sach khedng 90% khé théi tir qua trinh dbt than, loai bd 96% SOz, > 89% CO va 90% NOx
ciing nhy giam thigu ti da byi mudi. Kni CO, durgc 1am sach sau HMBXLKT voi ham [ugmng khodng 5% cd thé bé sung
vao mdl reyng nudi Spirulina platensis nhr mot ngudn carbon oo gia tri.

Str dyngméi trudmg Zamouk 3 tidn, bb sung them CO, tach tir khi thai dbt than dé didu chinh pH cia méi budng da
_gié\]pdfpimlina platensis sinh trng tdt Ching 15i da thu dugc khodng 10 kg sinh khéi twoi sau 6 ngay tinh tr ther digm

at ddu thu heach,

Day 1a nhimg két qua dAu tiEn rét o6 ¥ nghia dé phyc vy cho nhiimg nghién ciru tiép theo

Lt cim on
Cdng trink dugc thuc Ridn theo ni dung ctia 7 tai c:iﬁ ‘NRa nwge KC08.08/11-15 do B Khoa koe vi Cdng nghé i trgy
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THE EXPERIMENTAL CULTURE OF SPIRULINA PLATENSIS AT THE PILOT
SCALE USING CO, FROM THE COAL — FIRED FLUE GAS

Daan Thi Oanh", .zDang Dinh Kim?, Bui Thi Kim Anh?, Nguycn Tien Cu?, Tran Thi Minh Nauyet®, Dang Diem Hang A
Mai Trong Chinh?, Dang Thi Thom®, Nguyen Minh Chuyen?,

1Ha Noi University of Nalural Resourées and Environment

2institute of Environmente! Technolagy, Vietnam Academy of Science and Technology
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SUMMARY

In the large-scale production of Spinuting platensis - a Cyancbacterium of high putntive valug, cathen source is very important
because carbon reaches up 45% of dry biomass. CO, emitted into biosphere contnbutes about §0% in the increasing the atmospheric *
tenmperature. Coal-buraing emiltes a great part of CO; followed by oil - and.gas - buruing S the utilization of CO; eaptured from
coal combustion is very good sollution in the also for § platensis

In this study, we present some results of S platensés culture at pitot gcale (10 m?) using €O, from flue gas of the coal- burning
process through the operation of the Modular Treatment System which was designed and manufactured based on using the catalyst-
adsorption and showering technology. The purified CO; gas with concentration of ~ 5% has been stored in special equipment for
supplying into the culture pond.

Some parmeters related ta the S platensis SP® culture technology like OD, pH, CO;, supplying, inorganic carbon concentration
variation, suspension mixing,... also have been presented in this study.

Keywords: Carban souce, catalyst-adsarpuon system, coal-firing process, flue gas, Spirulina platensis
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