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NGHIEN Hl[T Sl DUNG CO, TU KHI THAI NHA MAY GACH TUYNEL
DE SAN NUAT THU NGIIIEM SPIRULINA PLATENSIS GIAU DINH DUGNG

Trong san xuat dai tra Spirulina
platensis - mgt loai vi khuan lam
(VKL) rat giau dinh dugng thi
ngudn céac hon cd y nghia rat quan
trong, vi cac bon chiém téi 45%
sinh khdi kho. Khi CO, la mot khi
nha kinh nguy hiém, ﬁong gop toi
60% trong viéc lam tang nhiét do
khi quyen Pot than thai ra nhiéu
Co, nhat, sau do 1a dot dau va
xang Tan dung CO, tir khi thai
dot than co y nghla rat quan trong
trong bdo vé madi trudng va giam
chi phi cho qua trinh san xuat S.
platensis.

Trong cdng trinh nay, cac tac

gia gidi thiu mot so két qua
nudi VKL S. platensis G quy mo
pilot (25 m?) ¢6 tan dung CO,

thu dugc tir khi thai dot than nha
may gach Tuynel théng qua hoat
dong ciia Hé modun xi 1y khi thai
(HMDXLKT). Hé nay dugc thiét

ké va ché tao dua trén viéc ing
dung cdng nghé xic tac - hap phu
va phun suong. Khi CO, dugc lam
sach tir hé trén dugc Iu’u gitr trong
thiét bi chuyen dung dé cung cap
cho bé nudi VKL. Mot so thong SO
lién quan dén cdong nghé nudi S.

platensis nhu tang truéng cla VKL,

pH dich mdi trutng va chat lugng
sinh khdi tao ciing dugc gidi thiéu
trong cong trinh nay.

Tir khéa: hé thdng xiic tac - hap
phu, khi thai, nguén cac bon, qué
trinh dot than, Spirulina platensis.
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Dat van dé

P& c6 nhiéu nd Iuc nham giam khi thai CO, tu viéc dét nhién liéu
héa thach. Nhin chung, cac phuong phap hlen tai déu tach CO, khoi
ngudn thai va s dung cac ky thuat khac nhau dé loai bd hoac giam
giti nd. Mot s6 phuong phap da dugdc dé xuat dé quan ly cac muc do
phéat thai CO2 vao khi quyén nhu hap thy vao dai dudng hodc ¢o 1ap
né vao cac hé sinh thai trén can. Mot s6 cong nghé nhu hép thu héa
hoc, tach bang mang, dong lanh phan doan ciing dugc xem xeét [4].
Cac phuang phap néu trén co the [am glam di dang ké néng do CO,
nhung khéng g|a| quyet dugc van dé vé phat trién bén viing [1] Trong
nhiing nam gan day, van dé sl dung qua trinh quang hgp cla vi tdo
va VKL dé c6 dinh CO, da thu hut sy quan tAm dac biét nhu mot chién
luge day hua hen cho chucng trinh giam nhe CO,. Day la phuong phap
mdi rat than thién véi moi trudng. Nhiing nghlen cliu nay da va dang
dugc trién khai thanh cong trén quy mé I16n tai nhiéu quéc gia khéc
nhau nhu & Israel, Hoa Ky, Nhat Ban, Btic, Canada, Trung Quéc... [5].
Tai day, cac thiét bi thu CO, dugc tich hgp véi cac nha may dét than
nhu mét bd phan xu ly khi thai.

Bai bao nay trinh bay mot so két qua nghién ctiu cong nghé thu
khi CO, tir khi thai dot than va thi ngh|em su dung khi nay cho nudi
S. platen3|s c6 gia tri kinh t&, gép phan giam thiéu CO, - mét loai khi
quan trong gay hiéu Ung nha kinh.

Déi tuong va phuong phap nghién ciu

Déi tugng nghién cuu



RESEARCH OF USING CO, EMISSIONS FROM TUYNEL
BRICK FACTORIES FOR DILOT PRODUCTION OF
NUTRITIOUS® SPRIULINA DLATENSIS

Summary

In the mass production of Spirulina platensis - a
Cyanobacterium of high nutritive value, carbon source
is very important because carbon makes up 45%

of dry biomass. CO, is a main greenhouse gas and
contributes about 60% to increasing the atmospheric
temperature. Coal - burning emits the greatest part of
CO,, followed by oil- and gas-burning. Therefore, the
utilization of CO, captured from coal combustion is a
very good sollution to the environmental protection
and also reduces costs for S. platensis production.

In this study, the authors present some results of S.
platensis culture at pilot scale (25 m?) using CO, from
the flue gas of the coal- burning process through the
operation of the Treatment Modular System which

is designed and manufactured based on using the
adsorption-catalysis and atomization technology. The
purified CO, gas with the concentration of ~1.2 % has
been stored in special equipment for supplying into
the culture pond. Several parameters related to the S.
platensis culture technology like 0D, pH and quality of
the S. platensis bhiomass have also been presented
in this study.

Key words: Carbon source, adsorption-catalysis
system, coal-burning process, flue gas, Spirulina
platensis.

Khi thai dot than trich ti 6ng khéi Nha may gach tuynel
Pan Phugng, Ha Noi gom bui lo Iting (PM), CO,, NO,,
SO,, CO, HF.. CO, tui khi thai nha may néu trén ducc Iam
sach khoi cac kh| thai déng hanh bang céng nghé xuc
tac - hap phu va phun suong. VKL S. platensis diing cho
cdc thi nghiém dugc cung cép tii bd suu tap gidng vi to
va VKL cla Vién Céng nghé moi trudng. Moi truéng nuoi
S. platen3|s [4] 1a méi trudng Zarrouk chuén va Zarrouk
cai tién bang cach giam NaHCO, con 1,36 g/l va thém
vao 2 g/l Na,CO,. T4o dugc nudi trong bé c6 dién tich 25
m2. Cac dleu klen nudi tdo: cudng dd anh sang ngoai trgi
trung binh 25.000 lux, nhiét do trong khoang 27-32°C.

Vat lidu xuc tac/hdp phu trén nén cac don oxit, da oxit
va oxit phtic hgp dang perovskite/spinel cé kich thudc
nanomet st dung cho qud trinh xG Iy mot s6 khi thai
doc hai nhu CO, CH,, VOC_, NO,, HF, SO, va PM dudc

y’
nghién clu va ché tao tai Vlen Khoa hoc vat liu, Vién
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Han 1am KH&CN Viét Nam [3]. Trong d6 nhiing vat liéu
xUc tac/hdp phu quan trong nhat la: La, SrM . ZnO,, La,.

K.Co0,, TiO,V,0,-WO/AL,O,, Na,CO.-Ca0, FeM 0.

273!

Phuong phap va thiét bi

Po khi thai bang cac thiét bi MX6 va CA-6203, Testo
350-XL Emision Analyzer.. X0 Iy khi thai dong hanh va
tach CO, bang HMBXLKT. Cung cap CO, cho dich tao
bang mot thiét bi chuyén dung do dé tai thlet ké trén co
s& thay d6i pH cla dich t&o véi thdi gian suc khodng 8 h/
ngay va toc do suc 70-90 | khi/phut. Mot so chi tiéu phan
tich danh gia chat lugng sinh khoi vi tao da dugc gli phan
tich tai Vién Hoa hoc va Vién Hoa hoc cac hgp chat thién
nhién, Vién Han lam KH&CN Viét Nam.

rY 2 by 2 ~
Két qua va thao luan

Van hanh HMPXLKT

(@ ®)
Hinh 1: HMBDXLKT quy mé pilot tai C6 Nhué (a)
va Nha may gach tuynel Dan Phuong, Ha Néi (b)
1- Lo d6t than; 2 - Modul khi bui; 3- Modul hap phu - xdc tac;
4 - Modul phun suong; 5 - Thiét bj nap CO, cao ap;
6 - Panel diéu khién hé

Than dugc dot trong 10 ¢é nhiét do 250-300°C, sau dé
khi thai dugc hit vao buéng thu khoi c6 nhiét do khoang
180-200°C. Sau khi kh(i bui, khi thai tiép tuc dugc dan
vao Modul h&p phu dé xUi ly cac hap chat chia luu huynh.
Tai Modul oxy héa, cac xuc tac phuc hgp Perovskite trén
xuong gém thic day cac phén (ing oxy héa NO, CO va
HC [8]. Modul deNO, chta hén hgp dxit da thanh phan cé
cAu tric nano [6] Khi thai dugc chuyén t|ep sang Modul
phun suong dé ha nhiét do va hap thu phan tan du SO, va
NO,. Cudi cung khi thu dugc chd yéula CO, cé ham Iu’dng
khoang 1 dén 5%.

Két qua do khi

Nhiing k&t quéa nghién cliu ban dau [6, 8] da cho phép
chiing t6i chon dugc t6 hop nhiing modul xuc tac - hap
phu phu hgp véi diéu kién hién hanh. Trén co s& do, dé
tai da chon nhiét do budng xuc tac 1a 320°C cho hoat
dong cla HMDXLKT & quy mé nay.
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K&t qua nhan dugc trinh bay trong bang 1 la thanh
phan khi thai dét than quy mé pilot 8 C6 Nhué dugc do tai

3 diém cla thiét bj x{ ly.

Bang 1: két qua phéan tich thanh phan khi thai
dét than quy mé pilot tai C6 Nhué

Thanh phan | Taingudn dét | Saubd xiic tdc | Saumodul | Hidu suét
khi thai than va hip phu phun suong | xt 1 (%)
SO, (mg/m?) | 242,06 £31,92 | 49,74 +7,98 10,64 £2,13 96,8
CO (mg/m?) >2320 446,48 + 18,44 | 259,03 £ 13,11 >88
NO, (mg/m®) 99,6 £ 12,45 37,35+3,23 9,96 £ 1,7 90
CO, (%) 6,4+0,5 5,504 53+0,3 17

K&t qua trén 1a gia tri trung binh cla 9 lan do khac
nhau. K&t qua bang 1 cho thay, céac khi thai dét than khi
qua bd xuc tac - hdp phu con lai rat it, hiéu qua xu ly khi
CO va khi dong hanh khac la rat cao. Khi CO ban dau ti
> 2320 mg/m® khi qua hé modul x{ ly chi con 259,03 +
13,11 mg/m?, hiéu sudt x Iy > 88%. Hiéu suat x{ Iy cac
khi dong hanh nhu SO,, NO_dat tuong (ing 1a 96,8% va
90%.

Thi nghiém tai C6 Nhué cho thdy kha nang thu héi
lugng CO, dang ké. Sau khi lam sach bang ky thuat
xUc tac - hap phu nhiéu tang va da chic nang, khi CO,
thu dugc c6 néng do khoang 5%. Sau mét qua trinh thi
nghiém trén quy mo pilot tai Trai Sinh hoc thyc nghiém
C6 Nhué, Tu Liém, Ha Nbi, dé tai tién hanh tng dung ky
thuat st dung nguén CO, tui khi thai dét than trich tu 6ng
khéi Nha may gach tuynel Pan Phugng, Ha Noi dé nudi
Spirulina platensis. Bang 2 trinh bay két qua thanh phan
khi thai dét than ctia Nha may dudc do tai 3 diém cla
thiét bi x{ ly.

Bang 2: két qué phan tich thanh phan khi thai dét than
tai Nha may gach tuynel Ban Phugong, Ha Noi

Thanh phian | Tainguén Sau b lf}lc Sau modul Hiu,
khi thai dot than tac va hap phun swong suat xu
phu 1y (%)
VOCs (mg/m?) 0,19 0,03 84,21
HCI (mg/m?) 2,17 0,33 84,80
HF (mg/m’) 2,32 0,28 87,90
CXH) (mg/m?) 25 0 100
SO, (mg/m?) | 148,96 +34,58 | 532+2,66 0 100
CO (mg/m?) | 770,24 +26,68 | 234,9 +28.42 | 205,1 +12,1 |>72,70
NO_(mg/m?) 19,92 +9,96 4,98 +£2,49 2,49 +£0,7 89,32
CO, (%) 1,44 + 0,44 1,20 £ 0,10 1,15+ 0,05 36,17
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K&t qua bang 2 cho thdy, khi thai dot than sau khi
qua HMDXLKT dudc lam sach déng ké: hiéu suét x{ ly
VOC_, HCI, HF, C H , SO,, CO, va NO, lan lugt tuong ng
la 84, 21%, 84 8%, é7 8%, 100%, 100%, > 72,7%, va >
89,32%. Diéu nay khang dinh su lya chon chét xuc tac,
he“{p phu trén la hop ly. K&t qua thu dugc phu hop Vi
nhiing k&t qua nhan dugc trong nghién cuu pilot tai C6
Nhué. Nguén khi sau khi dugc x0 Iy qua HMDXLKT c6
ham IUGng CO, khoang 1,1-1,2% va dugc lam sach tuiong
déi cac khi doc hai song hanh. CO, dugc st dung dé suc
tryc ti€p vao mai trusng nudi tao S platensis.

Duy tri pH on dinh trong bé nuéi tdo bang CO, tach
tu khi thai dét than

Trong cac nhan td anh hudng truc ti€p dén sinh trudng
cta VKL nhu anh sang, nhiét do, dinh dudng, pH,... thi pH
la mot trong s nhiing yéu t6 nhay cam nhat [1]. Gia tri
pH c6 &nh hudng rat I6n dé&n su sinh trudng cla tdo. Mdi
loai tao déu c¢6 mot dai pH thich hgp riéng, pH qua cao
hoc qué thdp déu Uc ché su phat trién cla tao. D6i véi
Spirulina, dai pH thich hgp tii 8,5 dén 9,5 va pH t6i uu la
9.

Viéc diéu ch|nh pH cla moi tru’dng nubi Spirulina
bang khi CO, vé vlng thich hgp rat cé y nghia trong viéc
chuyén héa cac dang cac bon v6 cc hoa tan trong méi
trudng. Trong qua trinh nudi, gia tri pH cla be lubn dugc
duy tri 6n dinh trong khodng thich hgp nhd cép thém CO,
tach tu khi thai dét than.

Sinh truéng va nang suat cda S. platensis trong diéu
kién nuéi tai Pan Phugng

Trong nhiing nam gan day nghién ctu anh huéng clia
thanh phan khi thai va kha nang hap thu CO, trong khi thai
clia vi tdo da dugc nhiéu tac gia quan tam. OX|t luu huynh
dac biét SO, co thé tac dong dang ké 1&n sinh truéng clia
tao. NO, (du’dl dang NO va NO,) ton tai cling véi khi CO,
c6 thé &nh hchng dén pH cla mai trudng nudi tao, nhUng
& mic do thap han SO,. Tuy nhién, NO cung nhu NO, déu
dugc coi la nguén dlnh dudng Nito cho tao [7].

Pé danh gia kha n&ng sinh trudng ciing nhu nang suét
Spirulina platensis trong diéu kién nudi tai Dan Phugng,
chiing t6i tién hanh do mat do quang hoc (OD), xac dinh
sinh khéi kho. Cu 2 ngay tién hanh 1&y mau mét 1an. Dudi
day la cac két qua lién quan dén OD & budc song 445 nm
cla S. platensis.

Hinh 2 biéu dién bién dong cla OD trong cac lan
ldy ma&u phan tich va thu sinh khéi. Trong 2 ngay dau
VKL phat trién kha cham, OD tang tir 0,211 Ién 0,353.
Sau thsi gian thich tGing 10 ngay tiép theo VKL phat trién
nhanh ti 0,353 1&n 1,113, sau d6 cham dan. Pinh cao
trong qua trinh nuoi thi nghiém Ian nay la gia tri OD dat



1,726. Thong thudng khi gia tri OD dat trén 1 thi cé thé thu
hoach dugc tdo. Nang suét S. platensis tudng duong Vi
nang suat binh quan nuoi tao dai tra clla Cong ty C6 phan
tio Vinh Hao 10-12 g/m?/ngay [2]. Diéu nay cho thé’y, st
dung CO, tu khi thai dét than cho nuéi tdo da gilp tdo
tang truong t6t, c6 trién vong khi &p dung vao thuc té tai
cac nha may st dung than lam nhién liéu dot.

Thai gian (ngay)

Hinh 2: sinh trudng cla S. platensis trong diéu kién
nudi dai tra st dung CO, tir khi thdi dét than

Danh gia chat lugng sinh khéi
Ngoéi viéc danh gid kha nang sinh truéng va nang
sult cla S. platensis khi st dung CO, cta Nha may gach

tuynel Ban Phugng, Ha Noi, dé tai con tién hanh phan
tich thanh phan dinh dudng trong sinh khéi clia VKL.

Céc két qua phan tich cho thay, ham lugng protein
trong VKL rét cao, dat 62,69% trong lugng kho. Ham lugng
chat béo khong qua 11,03%. Ngoai ra, Spirulina con chia
lugng axit béo ¢6 gid tri dinh dudng cao nhu Omega - 3 va
Omega - 6 dat 14,74% va 26.05%, tuong Ung trong téng
ham lugng axit béo. Diéu dé cho thdy chét lugng cua téo
Spirulina khi dugc nudi bang CO, tu khi thai dot than tai
Nha may gach tuynel Ban Phuang Ha Noi 1a rat t6t, dam
bao day du thanh phan cac chat dinh dudng cé trong tao
kho, tuong duong véi chat lugng S. pirulina da dugc say
kho ctia Cong ty Siam Algae (SAC) da dugc phan tich bdi
Japan Food Reseacher Laboratories [5]. Ham lugng cac
kim loai nang trong to van nam trong gi6i han cho phép
lam thyc pham chic n&ng theo Quyét dinh 46/2007/QD-
BYT va QCVN 8-2:2011/BYT. DAy la co s& quan trong dé
st dung Spirulina 1am ngudn thuc pham giau chat dinh
dudng cho con ngudi.

Két luan
3

Khi thai d6t than trich ti 6ng khoi Nna may gach tuynel
Pan Phugng, Ha Néi sau khi qua HMBXLKT tng dung t&
hgp xuc tac - h&p phu dugc lam sach dang ké: hiéu suat
x ly VOC_, HCI, HF, C, H, SO, CO,vaNO, lan lugt tuong
ung la 84 21% 84, 8% 87 8%, 100%, 100%, > 72,7%,
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va > 89,32%, cling nhu giam thiéu t6i da bui muéi. Khi
CO, dugc lam sach sau HMDXLKT véi ham lugng khoang
1,2 /o co the b& sung vao méi trudng nuéi S. platensis nhu
mot ngudn cac bon co gia tri.

S0 dung moi trudng Zarrouk cai tién, bd sung thém
CO, tach tu khi thai dot than dé diéu chinh pH cta moi
trUOng da gidp S. platensis sinh trudng tét.

K&t qua phéan tich thanh phan dinh dudng cda S.
platensis nudi & md hinh trén cho thay, sinh khéi clia VKL
nay cé thé dap ing tiéu chuén nguyén liéu cho thyc phdm
chtic nang. Cong nghé nay cé thé trién khai & quy mé 16n
hon tai cac ¢ s cong nghiép cd dét than nhu cac nha
may gach, nha may nhiét dién... &
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