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T6M TAT 

TroDg san xuit d ^ tri Spirullna platensis - m^t lo^i vi Idiu&n lam (VKL) rat giiu dinh dudng Ihl ngu&n cac bon co j> nghia rit quan 
trgng vl cic bon c h i ^ t6i 45% sinh kbm kho. Khi CO2 t h ^ ra khi quyln dong gup toi 60% trong vi$c lam ting nhi^t dg khi quyin. 
£>6l tlum thai ra nhieu COi nhat, sau do la dot dlu v l xang. Tan dyng COj tir Uii t b ^ dot than c6 y nghia ̂ t quan trgng trong bio v$ 
moi truong vl cung c^p ngu^n C cho qua tilnh sin xuat S. platensis. 

Trong cong trtnh niy, chung l6i gioi OiieumQt so k ^ qua nuoi Vi khoan lam i^.p/ofeiuiiSPS d qui md pilot (10 m ^ c 6 l | n dung COj 

thu dutrc tii"kht thai d^l than thong qua ho?t dong cua H§ modun xir 1^ khi thii (HMDXLKT). H? n iy dugc thiit ki vk chl 190 dya 
tren vl^c ung dung cdng ngh$ xuc tic - hap phy v l phun suong. Khi CO2 dii^c Ilm sach tii he trgn dagc hiu giit trong tliiet bi chuyen 
d îng de cung cap cho be nuQi Vi k h u ^ lam. 

M5t sfi thong sfilien quan den cong nghe nufil S plalensis SP8 nhu tang trucmg cila VKL, pH djch mfli tmftng, tfic d$ khuiy vl cung 
cdp CO], bien doi bAm iugng caibon vd cu trong dfch mdi truong,.. .ciing dii?c gidi t h i ^ trong cong trinh nay. 

Tir Ichda • h$ thfing x ^ tac - b ip ph\i, khi tbii, ngufin c ic bon, qui trinh dfit than, Spirullna plalensis 

Khi dioxide carbon - CO2 ch i lm tdi mi^t ni>a kh6i l in ing ckc khf nha kinh va d6ng gbp tbi 60 % tnsng vi$c Ikm tang nhi$t 
d$ khi quy^n (Couslnsa A et al., 2011). Ddt than thSi ra nhi^u CO2 nhi t , sau d6 la ddt d l u v^ xang. H|u quS cCia vi$c 

' t l iu Ihg nSng luqrng nhiSn 1l|u hda th^ch ik tdng lu^ng CO: trong bau 1^1 quydn tang l&n mdi nam (Couslnsa A ef at., 
2011). Sg gia tang CO2 trong khl quydn, co nguon gdc t o qua Irlnh ddt nhien li^u hoa thach lim tang mdi lo ng^l vS bidn 
ddl kht h i u vk 6kt ra thSch lhi>c 16'n cho ph^t tddn bdn vO'ng trgn loan thd gid'i (Maroto-Valer MM et al., 2002; Song C ef 
al., 2002). 

Da cd nhidu nd lyc nham giam khf thki CO2 ti> v l fc ddt n>iISn lieu hda thgch. Nhin chung, c i c phuong phkp hi$n tgl ddu 
tfich CO2 khdi ngudn thai vk si> dyng ckc k7 thu$t khSc nhau d l logi bo ho|c giam giui nd. MOt sd phirong phkp da Sugc 
dd xudt dd qufin ly cfic mi>c 6b phkt thfii C02 vfio khi quy ln nhu hdp thy vdo flgi duong ho |c co l |p no vfio"cfic hf sinh 
thfii trfin cgn. M^t sd cong ngh§ nhu hdp thy h6a hgc, tach b ing mfing, ddng Ignh phSn dogn cung du-g-c xem x6L Cfic 
phucng phfip nSu trfin cd the Ifim gifim di dfing ke ndng do C02 nhung khSng gifii quydt dugc vdn dd vd phfit t r i ln bdn • 
VLPng (Ding Dinh Kim e( al., 2011). 

Trong nhO'ng nfim gdn day, v l n dd sO dyng qufi trinh qu^ng hgp cba vi tfio vk vi khudn lam dd cd djnh CO2 da thu hiit 
sy quan tam dgc bl$t nhu m^t chien lug-c day hua h^n cho chuong trinh giam nhg COz. Dfiy lfi phircng phap md-I rdt 
tiiSn thl$n vbi mdi tru&ng. Nhu-ng nghifin cuu nfiy da vfi dang dugc tndn khai thfinh cflng trfin qui mfi ibr\ lgi nhidu qudc 
gia khfic nhau nhu d-Israel, Hoa K f̂, Nh^t Ban, Di jc, Can3da,'T-rung-Oudc,...(HidenoriShIma[natsu, 2004). Tgi dfiy, c f i c " 
thiet b; thu CO2 duvc tich hpp vdl cac nhfi may ddt than nhu mot bi) ph ln xCr 1;/ khl thfii, 

Bfio cfio nfiy s3 trinh bfiy m<it sd kdt qud nghifin ci>u cong nghf thu khi COz tir khi tiifii ddt than vfi thCr nghifim sir dyng 
khi nfiy cho nufli vi tfio c6 gifi trj kinh td, gdp phdn gifim thidu CO2- myt Iogi khf quan tryng gfiy hifiu i lng nhfi kfnh. 

VAT LI?U VA PH l /aNG P H A P N G H I E N CtFU 

Vgt lieu p-,.-^-,—. ^ = __ 

Khf thfii ddt than gdm byi Io ICrng (PM), COz. NO., SO,. CO.... 

c o i ti> khl thSi ddt than td ong (FG) dupc Ifim sach khoi cfic khi M i ddng [ 
hfinh b ing cflng nghfi xiic tfic - hdp phy 

Vi khudn lam Spinjiina platensls SP8 Geiller (Hinh 1) dOng cho cac thf 
nghifim dirpc cung cdp tO- BO suu t |p gidng vi lao cua Phong Thijy Sinh hgc 
mfli torirng, Vifin Cflng nghfi mfli tnrong. 

Moi tnrd'ng nufli tfio Spirullna platensis (Aiba S v^ Ogawa T, 1997) Ifi moi 

tnr&ng Zarrouk chudn vfi Zarrouk cfii Iidn bang cfich gifim NaHCOa cdn 

1.36 g/L vfi thfim vfio 2 g/L NazCOj. HInh'l. VI khuan lam Spirullna platonsls SP8 

Tfio dug'c nufii trong bd cfi difin tfch 10 m* vol 2,5 m^ moi tnr&ng nufii. 

Vfit llfiu xuc'tfic/hdp phy trfin ndn cfic don oxK, da oxit vfi oxit prfitrc hpp dgng perovskHe /spinel cfi kfch thu«c nanomet 
si> dyng cho qufi trinh xi> 1;̂  mOl sd khi thfii dOc hgi nhu CO. CxHy, VOCs, NOx, PM...duac nghifin cO'u vfi chd tgo tgi 
Vifin Khoa hgc vH-Ufiu. Vifin Hfin Ifim Khoa hpc vfi Cflng nghfi Vifit Nam (Tran Thj Mmh Nguyfit et al., 2013). Trong df i 
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nhung vfit Iifiu xuc lac/hap phy quan trpng nh i f lfi: Lal-xSrxMnl-yZnOa. Lai.,KxCoOj., TiOz-VzOs-WOs/AIiOj. NaiCOs-

CaO, FeMnOx. 

Ph i rcng phfip vfi thiet bi 

Do khf thai b i n g cfic thidt IM MX6 vfi CA-6203.Testo 350-XL Emision Analyzer. Xi> Kr khf thai ddng hanh vfi ISch CO3 

bang HMDXLKT. Cac thi nghifim dirpc tidn hfinh tgi Trai Sinh hpc thyc nghifim Cd Nh' jd - TCr Ufim - Hfi NOi. Cung cap 

COz cho dich tfio bdng mfit thidt b| chuyfin dyng tren cc s& thay ddi pH cGa djch t3o v&i tWri gian syc Idiofing 4 h/ngdy 

vfi tdc 66 syc 70 - 90 L khil phiM Cfic phu-ong phfip dfinh gifi vd khdi lypng vfi ch i t lupng sinh khdi lao dupc Iidn hdnh 

theo Dgng Dinh Kim va nnk (Dgng Dinh Kim e( al., 2011). 

K t r QUA v A T H A O LUAN 

VJn hfinh Hfi modu l xi> ly kh i thai (HMDXLKT) 

Chung tfli da thidt kd vfi chd tgo HMDXLKT dua tren vific irng dyng cong nghfi xOc tac - hdp phy vf i phun sucng (Hlnh 

2). 

H nh 2 Ha modu xu> y kh th 

1-L6 dfii man 2-Modul khir byi 3-Modul hdp phy xuc tac 4 Modul phun suong 5 Thidt tH ngp CO2cao fip 
6 - Panel didu khidn hfi 7 - Bd nufli Sp. SP8 (10 m') 

Than dupc ddt trong 16 c6 nhifit dO tCr 250" C - 300° C. sau do khf thai dirpc hi l l vfio budng thu khoi cfi nhifil 6b khofing 
180° C - 200° C. Sau khi WiCr byi, khf thfii tidp tyc du-pc ddn vfio Modul hdp phy dd xi> II cac hpp chat ch*a luu hu^nh. 
Tgl Modul oxy hfia, cfic xOc tac phO'c hpp Perpvskite trfin xuong gdm thCic ddy cfic phfin i>ng oxy hoa NO, CO vf i HC 
(Thi Hoang Yen Quach e( a/., 2011). Modul deNO, chu-a hdn hpp oxrt da Ihanh phan cfi cdu trOc nano fTtan Thi Minh 
Nguyet e( ai., 2008). Kht thai dupc chuydn tidp sang Modul phun sucng de hg nhifit dp vfi hdp thy phdn tan d u kh i SO, 
vfi NOx. Cudi cCing khi thu dirpc. chu ydu Ifi khi CO2 cfi hfim lupng khoang 5% Hinh 3a mfi tfi dgng xuong gdm tdng 
hpp cordient co cdu true td ong lam chdt mang cho chdt xljc tfic vfi h i p phu, Hinh 3b gioi ftifiu nhung bp xu-ong g6m da 
dupc t l m vfit lifiu xOc tfic - hdp phy. 

Kinh 3. Xirong gdm cdu bi jc td ong (a] va xuong gfim da t lm v | t li^u xOc Uc — h ip phu (b) 

Kdt qufi do khf 

Nhirng ket qua nghien cuu ban dau (Tran Thi Mmh Nguyet et al.. 2008; Thi Hoang Yen Quach et al., 2011) da cho ph^p 

chung tfli chpn dupc to hpp nhu-ng modul xuc I f ic-hip phy phCi hpp v&I didu kifin hifin hfinh. Tren co s& df i , chung tf l i da 

chpn nhiel dO budng xCic tfic Ifi 320° C cho hogt dgng cua HMDXLKT & quy mfl nay. 

Kdt qufi nhgn dugc trinh bay trong Bdng 1 la thfinh phdn khi thdi ddt than dupc do tgi 3 didm cua thidt bj x u ly. 

470 
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- Bing 1. K i t qua phin ttch Bianh-phdn khl thai dfit |!ian__ 

Thinfi phdn khi Ihfii 

S02(ppm) 
CO(ppm) 
NOJppm) 

C02(%) 

T^i ngudn dfit than Sau hd xiic tac va hdp phy 

91 ±12 
>2000 

" 40±5 
6.4 ± 0.5 

18,7 ± 3 
384.9 ±15,9 

15±1,3 
5,5 ±0.4 

Sau Modul phun suong 

4.0 ± 0,8 
223,3 ±11,3 

4,0 ±0,7 ' 
5.3 ± 0.3 

Hi^u sudt xb iy 
{%) 

96 
_S89 

90 
17 

Kdt qufi trfin Ifi gifi bi t ung binh cda 9 lan do khfic nhau. Kdt qufi bang 1 cho thdy, cac khi thfii ddt tiian khi qua bO xuc 
tfic - hdp phy cfin Igl rdt ft, hifiu qufi xu II khl CO va khi ddng hfinh khfic lfi rdt cao. Khl CO ban ddu ti> > 2000 ppm khl 
qua hfi modul xi> i;? chl con 223,3 ±11,3 ppm, hifiu sudt xi> 1^ da dgt dupc > 89%. Hifiu sudt xtr ly cfic khl ddng hfinh 
nhu SO2, NOx dgt tucng i ing lfi g6% vfi 90%. 

Hfim lupng CO2 thu dirpc sau khi qua hfi modul xir ly con 83% so vol ban d l u . Dieu nfiy chdng to mOt lupng nhdt djnh 
CO2 6k bj mdt di qua Modul phun sirong. Ngofii lupng COz cfi trong lupng khf thai ddt than ban ddu cfin co mOt p h l n 
CO2 fluvc tgo ra tir khl CO vfi cfic khi Hydro carbon khfic da kdt hpp v&i oxy trong qua trinh hOt, 

SCr dyng COz t£r khi thfii ddt than Ifim ngudn cf icbon cho vi khudn lam Spirullna platensls 

Blin'd^ng pH cOa m6l tnrbng nubi Spimlina platensls dirg>c cip COj tb' khi thii dbt than 

Trong cfic nhfin td dnh hu&ng trye tidp den slnh Irupng cua vi khu in lam nhu finh sfing, nhifil dp, dinh ducng, pH.... th) 
pH Ifi mfit trong s6 nhO'ng ydu td nhgy cam nh l l (Dgng Dinh Kim efa/.. 2011), 

Bing 2. Dlln bi ln pH cda mdi tnrd'ng nufli Spirullna platensls augc c ip COitO- khi thai dfit than 

NgAy 

0 
2 
4 
6 
8 
10 
12 
14 • 

trudc Mii bfi sung 
CO2 

9 35 
9.5 

9.54 
9 57 
9.63 
9,59 
9,64 
9,72 

pH 

Sau khi bfi sung CQz 

9.39 
9.28 
9.37 
9.21 
9.28 
9.32 
9.45 

NgSy 

16 
IB 
20 
22 
24 
26 
-28 
30 

Tnrflc khi bfi sung 
CO! 

9 73 
9J6 
10.05 
9.7 

-9 89 
9,96 
10.12 
9 75 

pH 

Sau khl bfi sung CO2 

9,42 
945 
9.42 
9.49 
9,52 
9.61 
9,66 
942 

Bfing 2 trinh bfiy didn b i ln pH ciJa qufi trinh nudi IhCr nghifim S platensis cfi tfin dyng COz tu khf thfii ddt than c qui md 
pilot flupc tidn hfinh trong th&i gian 30 ngfiy. Ngay tCr ngfiy ddu lien moi tru&ng dupc su dgng lfi ipifll tnr&ng Zarrouk cdi 
Hdn vfi pH ban fliu Ifi 9,35. Kdt qufi cho thay & qui mo pilot, gifi trj pH flupc duy Iri khfi dn fljnh trong khofing 9.21 ~ 9,66 
sudt th&I glan thf nghifim nh& cdp thfim CO2 Ifich tu khi thai fldt than. Mgt vfii trufl'ng hpp pH ikng dkn 10 do bidn fldi t r i 
khi lupng COz cdp vfio it hen so vfi'i nhu cdu nhung sau flfi nhanh dif ing flupc syc ve khodng pH thfch hpp 9.2 - 9,5. 

Vific didu chinh pH cOa mfli tru&ng nufil Spinjiina bang khi COz vd vOng thfch hpp rdt cfi •} nghTa trong vific chuyin hfia 
cfic dgng cficbon vfi cc hfla lan trong mfil tru&ng. 
Blin d^ng cua cic d^ng C vb eg trong mbi trubng nubi tao Splrulina platensls ^., . , _ -. , ,_ _ - -

•Riflng thuflng tfio Splrulina sir dyng cfic bon b dgng HCOj ' vfi hinh thknh cfic ion OH', COj^' trong qufi trinh quang hpp 
d i n tdi vific pH trong dich huyen phu luon co xu hu&ng tang Ifin. Nfiu tifip tyc cdp CO2 vfio djch tao Ihi pH se giam xudng 
theo cfic phuong trinh sau bky (Iglesias-Rodriguez MD, 2008): 

HCOa' + 2H2O -»• ICHzO] + HzO + O j + OH" 

HCOj" + OH" ^ COa^" + HzO 

COa^' + COz + HzO ^ 2HC03' 

Bing 3. H^m lirpng HCO]'va COi** cDa moi favongnuoi tao CO syc CO] Kr khi th i l dfit than 

NgSy COĵ - (mg/l) . - HCOj' (mgfl) Ngfiy COĵ - (mg/l) 

leoo 
1860 
2160 
2340 
2490 
2040 
1960 
1820 

HCOj' (mgfl) 

4575 
4331 
4126 
4087 
3921 
4270 
4357 
4575 -

COJ'" (mg/l) 

2190 
2220 
2310 
2040 
2160 • 

•2240 
2520 
2280 

HCO}' (mgfl) 

4143 
3942 
3848 
4206 
4089 
4021 
3706 
4016 

Sd llfiu Irlnh bfiy tgl Bdng 3 cho thdy. trong khoing 8 ngfiy ddu thf nghifim cfi syc CO2 lu- khi thfii fldt than, pHcua mdi 
tnj&ng dao flOng trong khofing 9,21 - 9,63 nfin sy bidn flOng ciia ham lirpng HCOa* co xu hu&ng giam d i n vfi ngupc Igl 
hfim lupng CO3 cfi xu hu&ng tfing d i n . Sau flfi chiing tfil tfing th&i gian syc ISn 6 - 7 h/ngfiy vfi tdc flp syc khf khofing 7 
m/s & 6 ngfiy tidp theo nfin hfim lupng HCOa' khflng ngCmg dupc tai tgo vfi tfing Ifin, cy thd la ti> 3921 mg/l & ngfiy thu-« 
tfing Ifin 4575 mg/I b ngfiy thu 14. Nhirng ngfiy sau flfi, s y hdp thu HCO3' cua Spimlina platensis khflng ngCrng tang ddn 
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flln hfim lupng HCO3" trong mfii tru&ng nufil b bd giam vfi pH o cflng (hi>c truce khi sue COz ludn dao ^ ^ n g ^ ^ " ? 
kJiofing 9,7 - 10. Kdt qufi dgt duvc lfi hfim lucng HCOj" tiep tyc dupc tfii Igo va hfim lucng CO3'' giam. Nhu vfiy. co the 
sir dyng COz ttr khi thai fldt than lam ngudn bd sung C cho qufi trinh nuoi Spimlina 

oi minh chung cho hifiu qua sir dyng khi CO2 tach tO khi thfii ddt than trong qufi trinh nufli vi khudn lam. chung tfii tiep 
tyc danh gifi tdc db smh t ruong cua Spirullna. 

Dinh gii t6c do tang slnh khoi tao Spirullna platensis SP8 thong qua OD trong mbi tnrimg cb b6 sung COz tit 
khi thii dbt than 

Dd dfinh gifi tdc 30 tfing tnr&ng cOa tfio, c& 2 ngay chung loi ddn hfinh thu mdu d l do mat df i quang hgc (OD), xfic ^ n h 
sinh khdi khfi. Du&i dfiy Ifi cac kdt qua lien quan ddn OD b bu&c sfing 445 nm cua Spimlina platends SP8 tnang flidu 
kifin quy mfl pilot - co dung ngudn COz cdn lan mOt ft khf NOx t u khf t h i i ddt than. 

O D 

1.6 

1-4 

1 

o.a 
0.6 

0.4 

^y/^i. 

-^Si-

^.p^-CSS 
X ^ ' 

1 0 

i S T 

15 

J - V L S l 

T^f^^ 

zo 

Ngay 

V ^ 
-flu 

25 

..«. 
< W ^ 

3 0 

y ' " " 

3S 

Hlnh 4. Bien d9ng cua OD trong c ic lan idy m l u 
Trong 30 ngfiy ttif nghifim, chiing tfli fla Udn hdnh 15 Apt idy mfiu. Thfln gian bat d l u idy tir ngfiy 26/2/2013. Theo bidu dd 
phfin tich OD trfin ta thdy, tnang 2 ngfiy flfiu lao phfit tridn Wifi chgm OD tSng ti> 0,37 len 0,43. Sau Ih&i gian thfch^i>ng 4 
ngfiy hdp theo tao phfit tridn nhanh 0,43 len 0.93 sau dfl co tang ch|im ddn Uid hifin sg phfit trien oJa tao dang fien dan 
tfin pha cfin bdng. Sau 14 ngfiy nufli trdng tao da dgi flupc gifi In OD Id 1,05. Dinh cao trong qua trinh nufli thO- nghifim 
ldn nfiy Ifi gifi trj OD flgt 1.51. Dfiy lfi mOt gifi tri rdt td t thflng thuflng khl gifi tri OD dgt trfin 1 Id ngu&I ta fla thu hogch 
dupc tao. Trong tofin bo 30 ngfiy thi nghifim nfiy chiing tfli da thu hogch tfio 2 Idn, mdi lan thu dirpc khoang 5 kg tao 
luoi trong bd nufli 2,5 m . Dieu nfiy cho Ih iy , su dyng CO2 ti> khf thfii ddt than cho nuoi tfio dfi giup tao tang tru&ng tdt, 
cfl tridn vpng khi fip dyng vfio thyc t l tgi cfic nhfi mfiy si> dyng than Ifim nhifin lifiu d d t 

K ^ LUAN 

Hfi modul xu ly khi thfii ddt than quy mfl pilot flfi flupc thidt kd, chd tgo vd vfin hfinh di/a trfin vific ung dyng td hp-p hfi 
•xbc tfic - hdp phy cfi t h l Ifim sgch khodng 90% khfii thfii tir qud trinh ddt than, logi bd 96% SO; , > 89% CO vfi 9 0 % N0« 
cung nhu giam thieu tdi da byi muOi. Khf COz flupc ifim sgch sau HMDXLKT vfii 4ifim lupng khodng 5% cfi thd bd sung 
vfio mfli tnr&ng nuoi Sp/ruffina pidensis nhu mgt ngudn carbon cfi gifi trj. 

Si> dyng-mfli tru&ng Zanxxik cai tidn, bo sung thfim COz tfich tO khf thfii ddt than dd didu chmh pH cua mfii t ru&ng da 
. giOp Sp/ru/irta p/8ts/is/s sinh tru&ng tdL Chiing tfli da thu dupc khofing 10 kg sinh khdi t uc i sau 6 ngfiy tinh tir thon iflidm 
bat d l u thu hogch. 
Ofiy Ifi nhOng kdt qufi d l u tien rdt cfi y nghTa dd phgc vy cho nhi>ng nghifin ciru bep theo 

Lfrfcimm 
Cong trinh dugc thuc hien iheo nai dtmg a I D i ldi cap'Nhd nude KC08.Q8/1I-15 do BQ Khoa hQC vd Cong nghi tdi trcr 

axenic and continuous culture. 
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SUMMARY 

In the large-scale production of Spirullna platensis - a Cyanobacterium of high nutritive value, cad)on source is very important 
because carbon reaches up 45% of dry biomass. COj emitted into biosphere contnbutes about 60% in the increasing the atmospheric' 
lempeiature. Coal-buming emitles a great part of CO] followed by oil - and gas - burning So the utilization of COi captured fiom 
coalcombustionis very good sollution in the environmental protection, also &r£.p/aren.!u production. 

In this study, we present some results of S platensis culture at pilot seals (10 m^) using CO] 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 ledmoiogy. The purified CO] gas with concentration of ~ 5% lias been stored in special equipment for 
supplying into the culture pond. 

Some parameters related to the S plalensis 5PB culture technology like OD, pH, CO] supplying, inorganic carbon concenliatioii 
variation, suspension mixing,... also have been presented in this study. 

Keywords: Carbon source, catalyst-adsorption system, coal-firing process, flue gas, 5piru/inap/aferuis 
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