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TOM TAT

Bai bao trinh bay két qua nghién ctu thuc nghiém nudi vi khudn lam S. platensis bang moi trudng
Zarrouk trong photobioreactor (PBR) thé tich 1,2 lit, c6 khudy trén bang bom suc khi st dung khoi
16 hoi d6t trau, hay CO, nguyén chat, hodc khong khi. Két qua thu dugc cho thay: Nhiét do thay
déi mdi ngay trong khodng kha rong tir 25 dén 40 °C, vao thai diém gilta trua nhiét do vuct qua
nhiét d6 téi uu cho phat trién clia S. platensis 30 dén 38 °C, nhung khéng cao, chi 1 dén 2 °C. Khi
thuc hién khudy trén PBR bang bom suc khi nha suc khoi 10 hai dét trdu chia 7,76 % (v/v) CO, &
nhiét dé phu hgp, sé dong thai xdy ra qua trinh hdp thu CO, vao nudc. Qua trinh hap thu CO,
vao nudc tao thanh ion bicacbonat HCO3,, viia lam gidm pH clia maéi trudng vé khodng gid tri toi
uu, via la dang co chédt phu hgp dé S. platensis dé déng hoa; Trong 7 ngay dau khi nuoi vi khuan
lam bang méi trudng Zarrouk thi pH clia moi trudng tdng nhanh tir 8,5 16n 10,2; sinh khéi vi khuén
lam tang t&r0,1 dén 1,81 gam (sinh khéi kho)/lit; Sau do dé duy tni pH trong ving téi uu 8,5 dén 9,5,
tU ngay thir 8 dén ngay thir 16, moi ngay tién hanh suc 30 phut khoi 16 hoi chia 7,76 % (v/v) CO,.
Nha suc khoi 16 hoi chita CO, nén b6 sung dugc ngudn dinh dudng cac bon dang ion HCO3, va
pH clia mai trudng dugc duy tri trong khoang 8,5 dén 9,7 déng thai sinh khéi tang 1én dén 2,53
gam/lit. Téc do quang téng hap sinh khéi ctia vi khuan lam khi st dung khai 16 hai, dugc so sanh
véi tée do sinh trudng khi st dung CO, nguyén chat & cung diéu kién, két qua cho thay la tuong
duong nhau. Pay la co s& dé tinh toan thiét bi va xay dung quy trinh cong nghé st dung CO tur
khi thai 16 hoi dot trdu dé san xudt S. platensis, giam phat thai khi nha kinh CO, tir cac hoat déng
san xudt céng nghiép.
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DAT VAN DE

Vi khuédn lam S. platensis (tdo lam) 1a san phim c6 gid
tri cao vé€ dinh dudng, vé y hoc, c6 y nghia vé bao vé
moi trudng, né ¢ nhiéu Gng dung trong thyc phim,
dugc phdm, my phim ... 2. Trong khi d6 khi nha
kinh ma déng gop chinh la khi CO,, gay nén bién d6i
khihdu ngay cang trAm trong, lai la ngudn nguyén liéu
chinh d€ nuoi trong loai vi khudn lam nay. Khi nuéi vi
khuéin lam S. platensis, € san xudt 1 tdn sinh khoi sé
tiéu thy 450 kilogam CO,, tao ra 1200 kilégam oxy?,
cho nén nghién cttu c6ng nghé nuoi vi khuén lam .
platensis bang khi CO, tit khi thai 1o hoi dét trau dé
vita gidm thai khi nha kinh, vita thu san phdm c6 gid
tri dugc nhiu ngusi quan tim. Tuy nhién, € st dung
dugc CO; tii khi thai (16 hoi, 10 sdy, 16 nung ...) can
c6 thiét bi va ché do cong nghé phu hop véi dic diém
sinh trudng ctia vi khuén lam S. platensis.

T phan ting quang tong hop sinh khéi cta vi khudn

lam b2

n.HCO; +n.H,0 ™

1
(CHQO)n +n.OH + 11.02 ( )

Cho théy S. platensis chi dong héa cacbon dudi dang
ion bicacbonat HCOy5, dé tao sinh khéi, lam ham
lugng HCO;3 giam va pH c6 thé ting vugt ra ngoai
vung t6i uu 1a 8,5 dén 9,5. Viéc b6 sung khi CO; va
khudy tron moi truong mai trudng nudi S. platensis
bang khi thai 16 hoi ¢6 7,76 % CO,, gitp giam pH vé
khodng gia trj t6i uu cho sinh trudng ctia vi khuén lam
theo cac phén ting:

CO; () — COy ) ©)
CO, (1) +H20 = HyCO3 3)
H,CO;3 = H* + HCO3 )
HCO; = H' +CO3~ (5)

Nh& céc phan ung (3) dén (5) sé b8 sung ngudn
HCOj gidm di va pH tang 1én do phén ting (1), dong
thdi cho thdy ham lugng cac thanh phan chiia cacbon
CO,, HCO3 va CO3~ déu phu thudc vao gid tri pH
clia mdi trudng.

Trich dan bai bao nay: Ding TV, Thinh P D, Hung P V. Nghién citu c6ng nghé va thiét bi nuéi vi
khuan lam Spirulina platensis bang CO-tit khi thai 16 hai d6t trau. Sci. Tech. Dev. J. - Eng. Tech.;

5(3):1187-1193.
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Déy la co s& cong nghé sti dung CO, tu khéi 1o d€ b6
sung dinh dudng va diéu chinh théng s6 cong nghé
pH trong nuoi S. platensis & diéu kién khi hiu Viét
nam. V6i cac ngudn khi thai ¢ ham lugng CO; 16n
nhu Biogas, hay khi tii thiing 1én men rugu 40 dén 45
%, d€ thu h6i CO, ngudi ta tién hanh nén, lam ngudi,
tiét Iuu roi thu CO, 16ng hay dang rdn3. Véi nhiing
ngudn khi thai ham lugng CO; thdp hon nhu khi thai
10 hoi, 16 sdy, 10 nung ... tity theo nhiét d6 chi c6 6 dén
14 %, dé thu h6i CO,, ngudi ta tién hanh hép thu bing
cac dung moi chon loc*. Do & cung diéu kién nhiét
d6 va ap sudt, khi hoa tan vao nuéc: lugng khi hoa tan
ctia CO; nhiéu hon 0, 25 dén 35 l4n, 50 dén 70 lan
so v6i N, va khodng 40 14n so véi CO. Nén khi nudi
S. platensis c6 khudy tron bang suc khoi 1o chia CO,,
hodc CO; nguyén chat hay khong khi, thi khi CO,
la thanh phéan chinh dugc hoa tan vao moéi trudng,
tao nén ngudn dinh duéng cacbon dang HCO; cho
vi khudn lam d6ng thoi lam gidm pH ctia moéi trudng.

CO SG QUA TRINH HAP THU CO, TU
KHOI LO VAO MOI TRUONG NUGC
Tu phuong trinh hoa tan CO; vao nudc (2) cing nhu
cac phan tng gitta CO, va HyO theo (3), (4) va (5) ta
thiét lap md hinh toan hoc mo ta bién thién néng do
céc cdu tl trong hé theo thoi gian c¢6 dang:

Theo dinh luét Henry:
Pco
xéOQ = kHz (6)

Phuong trinh dong hoc ctia cac phan ting:
(R3,R_3,R4, R4, R5,R_5) = (k3C1 Co, k_3C3, k4 C3,
k_4C4,Cs,ksCs, k_5C3C¢) (7)
Mo ta todn hoc bién ddi thanh phén nhiing dinh
dudng trong mdi trudng:

Co, e}
H,O (&)
d | H,CO3 d | G T
— =— =vTR
dt| Ht dt | C4
HCO; Cs
co3” Cs

8

—k3C1Cy +k_3C3
k3C1Cy —k—3C3 — kaC3 + k—_4C4Cs
kqC3 — k_4C4C5 — k5C5 + k_5C4C5
kqC3 —k_4C4Cs5 — ksCs +k_5C4Cg
ksCs —k_5C4Cg

O 25°C, c6hé s63: ky =1,24.107° mmHg, cac hang
$6 can bang:
kg o C4Cs

K= % =245 _ 4471077
T T G ) 9)
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kS C4C6 11
Ks=—=——=4,56.10 1
5= s Cs ; (10)
Cy+Con-
K0 = ”27"” =Cy+.Cop- =1,0.107"* (11
H,O
Khi do:
c. - KaG _ KiCcoy, _ KiknFco, (12)
TG Cy- Cy-
KskuFco,
Co — KsCs gy
T e Cs (13)
_ KsKsknFco,
G
Cl = kuFco,
N KikyPco,  KsKikyFco,
ki Peo, + 2+ 2
frrco. Cy 2 (14)
_ G
" C2+Cy+K4Ks

Giai hé phuong trinh (8) bing phuong phép Runge -
Kutta bac 4, v6i diéu kién ban ddu: ky = 1,24.10°°
mmHg va 7,76 % (v/v) CO2, Cg (i=3, 4, 5,6) = 0, thu
dugc thanh phan cac dinh dudng tii cacbon theo (11),
(12), (13). Két qua tinh toan dugc mo ta trén Hinh 1.
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Hinh 1: Su thay d6i cac thanh phan CO,, HCO; va
CO%Z theo pH cda dung dich

Tu Hinh 1 cho thdy néng d6 cac cdu tli chiia cacbon
(CO,, HCO3 va COg_) thay d6i theo pH ctia moi
truong, ngudn dinh dudng cacbon dang ion bi-
cacbonat HCOj, dat cuc dai tai pHpax = 8,35 d€ S.
platensis dé hdp thu dinh dudng cacbon nén duy tri
pH trong khodng 8,35 dén 9,5 1,256,

THIET B, VAT LIEU VA PHUONG
PHAP NGHIEN CUU

Thiét bi thi nghiém

Photobioreactor (1) v6i thé tich 1,2 lit, bang thuy
tinh hitu co (xem Hinh 2) ¢6 kich thu6c ¢x0xH =

80x0,5x220 mm, v6i s6 lugng 3 PBR (I, IL, I1I). Khudy
tréon bang bom suc khi (2) kich thuéc ¢px6xH =
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30x1x220 mm, v6i voi phun (3) bing d4 x6p hinh tru
20x20 mm, van diéu chinh (4), 6ng khéi 10 hoi dét
trdu (5), ctia tach khdi 1o (6), binh CO, nguyén chit
(7), mdy nén (9), ctia 14y mau (8).

Mot s6 dung cu khac: nhiét ké rugu: thang do 0 dén
100 °C ctia Phéap; pH ké hang Hanna, Model HI98172;
quang phS ké Beckman Coulter DU 750 ctia My &
budc séng 750 nm, hé s6 chuyén d6i sinh khéi d6i véi
S. platensis bing 0,73.0D750 gam (sinh khéi khé)/lit”.

Hinh 2: So d6 thiét bj thi nghiém: 1 - Photobiore-
actor |, II, 1ll, 2 - Bom suc khi (hap thu) CO,, 3 - Voi
phun, 4 - Van, 5 - Ong khoi, 6 - Ctia tach khoi, 7 -
Binh chita CO,, 8 - Van ldy mau, 9 — May nén.

Vi khuan lam giéng va méi trudng nudi
trong thuc nghiém

Vi khuén lam S. platensis diing trong thi nghiém nay
dugc mua tit Vién nudi trong thiy san 2, dia chi 116
Nguyén Dinh Chiéu, Phudng Pa Kao, Q. 1, TP. H6
Chi Minh.

Mbi trudng nuoi 1a méi trudng Zarrouk 12, ¢6 thanh
phéan dinh dudng dugc trinh bay trong Bang 1.

Thuc nghiém dugc tién hanh tai phan xudng 1o hoi
(d6t trdu) nha may dét Phong phd, dia chi: TP. Tha
dtic, TP. HCM. Khi thai 16 hoi cé: 7,76 % (v/v) COa,
12 ppm SO», 22 ppm NOy, 55,7 mg bui/m?, nhiét do
97 dén 100 °C, dugc lam ngudi xudng 35 dén 40 °C
trudc khi stt dung vao thi nghiém.

Phuong phap nghién ctiu

Moi truong nudi vi khuén lam pha theo Bang 1, cing
vi khuén lam gidng cho vao 3 PBR, méi PBR 1 lit méi
trudng Zarrouk va 100 ml dich tao giong c6 chia 1,0
gam sinh khéi kho/lit (D750 = 1,36) 7, d€ tién hanh thi
nghiém theo k& hoach néu trong Bang 2.

KET QUA VA THAO LUAN

Bang 1: M4i truéng Zarrouk dung trong thuc
nghiém?2

STT Cong thiic héa hoc Zarrouk, g/lit
1 NaHCO3 16,8

2 NaNO; 2,5

3 NaCl 1,0

4 K,SO4 1,0

5 KyHPO4 0,5

6 MgSO4 x7H,O 0,2

7 CaCly x2H,0 0,04

8 FeSO4 x7H,0 0,01

9 EDTA 0,08

10 Dung dich vi lugng 1 1,0 ml/lit
11 Dung dich vi lugng 2 1,0 ml/lit
Dung dich vi lugng 1 mg/lit

1 H;BO; 2,86

2 MnCl, x4H,0 1,81

3 ZnSO4 x7H,0 0,22

4 CuSO4 x5H,0 0,08

5 MoO3 0,01
Dung dich vi lugng 2 mg/lit

1 NH, VO;3 0,023

2 NiSO4 x7H,0O 0,048

3 Nay WO, 0,018

4 Tip(SO4 )3 0,040

5 Co(NO3),x6H,0 0,044

Su thay d&i nhiét dé cha méi trudng nudi
vi khuan lam trong 17 ngay va mat dé vi
khuén lam tang dan

Nhiét d6 1a yéu t6 cdng nghé c6 anh hudng 16n dén
qua trinh hép thu CO; vao moi trudng va anh hudng
dén t6c do phat trién cta vi khudn lam. Nhiét do moi
trudng dugc do tit 7 gi¢ dén 17 gid trong ngay dién
hinh thi: 3 (ndng), 5 (ram) va 8 (mua), ti 15/4 dén
15/5/2021 két qua trinh bay trong Bang 3.

Tu Bang 3 cho thdy nhiét d¢ ting tli 7 gi¢ dén 14 gio,
sau d6 gidm dan. Nhiing ngay ning trong khodang tu
12 gi¢ dén 14 gio nhiét d6 vugt qua vung nhiét do toi
uu cta Spirulina 30 dén 38 °C, nhung khong nhiéu,
khoéng 1 dén 2 °C va trong thoi gian ngdn. Nhiét do
moi truong trudc 7 gi¢ va cé thé ca ban dém, thip
dudi viing nhiét do t6i vu cing khong 16n chi 3 dén
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Bang 2: K& hoach thi nghiém nghién ctiu cdng nghé nuéi S. Platensis bang CO,

Chun bi méi truong thi nghiém

PBR Vzar, ml VGiong-ml Qgnoi lit/ph Oco, lit/ph Qi lit/ph

I 1000 100 1 0 1

1I 1000 100 0 0 1

IIT 1000 100 0 0,5 1

Tién hanh thi nghiém

PBR Thong s6 do vao 7 gic hang ngay T,°C Ghi chua
Ché d6 suc khi pH OD759

I Khoi 16 trong 30’ kk.  Hinh 3 Hinh 4 Béng 3 B. 3: do T sau méi
trong 8 giG sau gi0 clia cic ngdy nang,

ram, mua

Bang 3: Bién d6i nhiét d6 ciia mai trudng nuadi vi
khuan lam trong PBR vao cac ngay nang, ram va mua

Thoi diém T (°C), ngay
t, gio

Ning Ram Mua
7 26,0 27,0 26,0
8 29,0 28,0 27,0
9 35,0 30,0 31,0
10 37,0 34,0 33,5
11 36,0 33,0 33,0
12 40,0 34,5 34,5
13 39,5 36,0 33,0
14 40,0 39,0 31,0
15 37,0 35,0 29,0
16 37,5 27,5 28,0
17 34,0 26,0 27,0

4 °C, bdi vi khi d6 tdo chua quang hop. Nhiét do
moi trudng nudi S. platensis trong PBR & day thap
hon nhiét d6 khi nuoéi trong tubular photobioreactor
(TPBR)® tli 2 dén 4 °C. Nguyén nhan do thi nghiém
ctia® dugc tién hanh trong TPBR dang éng kin vao
thoi diém dau mua kho (thang 10-11), trong khi d6
PBR I va PBR III 1 thiét bi hé va tién hanh vao dau
mua mua (thang 4-5).

Su bién d8i ctia pH méi trudng

Trén Hinh 3 trinh bay két qua thuc nghiém su thay
d6i pH ctia dung dich trong 7 ngay dau, ciing nhu 9
ngay tiép theo c6 suc khoi 16 chia 7,76 % (v/v) CO,
trong 30 phut vao 7 gi¢ va suc khong khi (khong chia

1190

COj chi dé khudy tron).

11,00
10,75
10.50
10,25
10,00
9.75
9.50
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875 |
8,50 & K WX
00 [ 3 I ot .
775 - HAL)
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t, ngay

Hinh 3: Su thay d6i pH clia méi trudng theo thdgi
gian

Tu két qua trén Hinh 3 cho théy trong 7 ngay dau pH
moi trudng tang nhanh ti 8,5 dén 10,2 do xay ra phan
ung (1), ti ngay thi 8 gid tri pH cia mbi ngay gidm
khodéng 0,3 dén 0,6 sau 30 phut suc khoilo chiia 7,76 %
CO», do xay ra cac phan tng ti (2) dén (5). Sau d6 pH
lai tiép tuc tidng trong moi ngay khi xay ra phan tng
(1). Nho d6 gia tri pH tit ngay thd 8 dén ngay thu 16
da giam tir 10,2 xu6ng 8,6 do d6 pH dugc duy tri trong
vung t6i uu déi véi sinh trudng cta S. platensis 1a 8,5
dén 9,5 tao diéu kién cho S. platensis phét trién tot.
Két qua nay kha phit hop vé6i két qua tién hanh suc 30
phut/ngay khi CO, nguyén chat ti ngay thi 8 dén 12
lam pH moi trudng giam tif 10,56 xudng 9,90°. Trong
khi d6 trong PBR II khudy bing suc khong khi, gia tri
pH tiép tuc ting tit 10,2 dén 10,6 theo phan tng (1),
nhung ting chdm do ham ligng HCO; tii ngay thu 8
dén 16 giam dan do khong c6 b6 sung ngudn cacbon.
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Toc dd tang trudng sinh khéi

Su thay ddi gia tri pH va ham ligng ion HCO3 anh
hudng dén sy phat trién cta vi khuén lam thé hién
béng su bién d6i OD75¢ cia moi trudng khi cé suc
khéi 16 chtia 7,76 % CO; hay suc CO; nguyén chit,
ciing nhu khong khi (khong c6 CO;) trinh bay trén
Hinh 4.

3,75
350
325
300
2775
250
225
2,00
1,75
1,50
125
1,00
0,75
0,50
025 ,
0,00

AKh6i 16 hoi
OCO2 tinh khiét
OKhéng khi

t, ngay
0123456 78 91011121314151617

Hinh 4: Bién thién OD75( theo thdi gian khi khudy
trén bang suc: a) khoi 16 (PBR-1), b) CO, nguyén chat
(PBR-II) c) khéng khi (PBR-I1)

Tu Hinh 4 ta thdy: khi b6 sung CO, khdi 16 (chua
7,76 %) (PBR I), hay CO; nguyén chét (PBR III), c6
toc d6 ting OD750 khac nhau khéng nhiéu. D¢ la do:
thtt nhat qua trinh thi nghiém trong PBR I va PBR III
dugc tién hanh & cung diéu kién nhiét do va ap sudt
khi quyén; tht hai khi CO; hoa tan trong nudc tot hon
cac khikhac ¢ trongkhoilo ( Oy, Nj, CO ...), nén qua
trinh hoa tan ctia CO, trong mdi trudng nhanh dat
dén nong do bao hoa & di€u kién thi nghiém. Ngoai
ra, § cung diéu kién thi nghiém (nhiét d¢ va ap sudt),
hing s6 can bang cta cic phan tng (3), (4) va (5) 1a
nhu nhau trong hai PBR (I va III). K&t qua ham lugng
HCO5 va pH ctia mdi trudng, ciing nhu diéu ki¢n
quang hop ctia PBR I va PBR III khac nhau khong
nhiéu va sinh khéi tao thay déi gin nhu nhau.

Bén canh d6 Hinh 4 con chi ra, khi suc khoi 10 chita
7,76 % CO; hay CO; nguyén chat, viia duy tri pH
trong viing t6i vy, viia bg sung du lugng ion HCOZ
da bi gidm theo (1) do d6 van duy tri dugc tdc d sinh
trudng ctia vi khuén lam, thé hién OD7s ting tit 1,89
dén 3,46. Khi khong cung cdp CO, mét mat ngudn
dinh duéng dang HCO5' gidm déan, mit khac pH ting
Vgt qud gia tri toi uu, do d6 OD75¢ chi ting 1én gid
tri cuc dai (OD750 max ~ 2,97 vao ngay thi 12), sau d6
c6 giam dan.

So sanh su thay d6i OD7s( khi si dung khéi
16 chiia 7,76 % (v/v) CO, va CO, nguyén chit

Trong trudng hgp khong c6 nguén khoi 1o chida CO,,
c6 thé dung CO, nguyén chit d€ suc vao moéi truong

ciing kha phu hgp v6i S. platensis, va két qua trinh bay
trén Hinh 5.

=5}
OoD(I)

Thue nghiém
0D(I) = OD(III)

oD(II)

0.0 0.5 1.0 15 20 2:5 3.0 35

Hinh 5: So sanh OD757 moi trudng nudi tao S. plaren-
sis khi duing khéi 10 c6 7,76 % CO, OD(I) va stir dung
CO; nguyén chat OD(III).

Tt Hinh 5 cho théy: Khi suc khéilo chia 7,76 % CO»
hay CO; nguyén chét c6 két qua thay d6i OD tuong
duong nhau trong 5 ngay tii 8 dén 12, gid tri OD ting
tir 2,48 dén 3,21; trong 5 ngay tiép theo dén ngay thi
16 OD ting chdm hon, chilén dén 3,32 va OD (I) cé xu
huéng thdp hon OD (III) nhung khong nhiéu, chénh
1éch nhé hon + 2,71 %.

Khi nuéi vi khudn lam trong TPBR >, suc CO, nguyén
chét tii ngay thi 7 dén ngay thi 12 gia tri OD chi ting
tt 1,30 dén 2,11 thdp hon OD trong PBR (III) tii 2,60
dén 2,96 do thi nghiém® thuyc hién trong TPBR kin
vao mua kho, c6 nhiét d6 cao hon, va vugt ra ngoai
gia tri t6i vu cta vi khuén lam S. platensis 35 dén 38
°C.

KET LUAN

Tu két qua nghién cttu ly thuyét va thuc nghiém thu
dugc c6 thé rat ra nhiing két luan sau:

Khi nuéi vi khudn lam trong photobioreactor, c6
khudy tron bing suc khoi 1o hoi d6t trdu di lam ngudi
xudng 35 dén 40 °C hoan toan phu hgp véi diéu kién
dé hdp thu CO, va sinh trudng cta S. platensis & diéu
kién khi hiu Viét nam;

Sau 7 ngay nudi ndng d6 sinh khdi S. platensis da
dat 1,81 gam (sinh khdi kho)/lit, pH ctia moi trudng
ting khd cao [én 10,2 lam dinh dudng dang HCO; da
giam, can b6 sung dinh dusng HCO; va giam pH vé
vung t8i vu d€ vi khuén lam khong chuyén sang pha
can bang va suy tan;

Co thé dung khoi 16 hoi d6t triu néi riéng, d6t cac
nhién liéu biomass n6i chung d€ nuéi vi khudn lam,
béng céch suc tryc tiép khoilo di lam nguoi dén nhiét
dd 35 dén 40 °C vao mdi trudng, do khoi 16 khdng
chtia cac chit dudi ngudng doc hai d6i véi vi khudn
lam;
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Nén tién hanh suc khoi 16 hoi trong 30 phut d4u budi
sang dé khudy tron, hap thu CO; va duy tri pH trong
viing t6i vy, b6 sung lugng dinh dudng dang HCOY
da dugc vi khuén lam tiéu thy trong ngay hom truéc;
Trong trudng hgp khong c6 nguén khoi 1o chida CO,,
c6 thé dung CO; nguyén chit d€ thay thé, khi suc
chung vao moi trudng nudi vi khudn lam ciing kha
pht hop véi sinh trudng ctia S. platensis.

LOI CAM ON

Bai bdo dugc tai trg bdi PHQG TP. HCM trong khuén
khé dé tai Dé tai B2019-20-03.

XUNG POT LOI iCH

Nhom tac gia xdc nhin khong c6 xung dot l¢i ich lién
quan dén bai bao nay.

DONG GOP CUA CAC TAC GIA

Nhoém tac gia thuyc hién nghién ctu trén co s6 mo
hinh thiét bi dugc tao ra trong khuoén khé dé tai
B2019-20-03. V6i su hd trg dung cu do cta phong
thi nghiém Qua trinh Va Thiét bi, B0 moén Qua trinh
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va Thiét bi, Khoa Ky thuit Héa hoc, Trudng Dai hoc
Bach khoa - PHQG TP. HCM.

Cac thanh vién déu c6 dong gop theo phin cong clia
chti nhiém dé tai trong bai bao nay.
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ABSTRACT

This paper presents the results of experimental research on key technology and equipment for
cultivation of Spirulina platensis from the CO, capture from the smoke of rice husk boiler with the
climate conditions in Viet Nam. The experimental cultivation of Spirulina platensis in the Zarrouk
medium were conducted in the 1 litter of volume's photobioreactor which has stirred with aeration
pump. Experimental results show that the temperature changes every day in a fairly wide range
from 25 to 40 °C and get over the optimal temperature for growth of Spirulina platensis 30 to 38 °C
but not much at noon time; when blowing from the smoke of steam boiler with the suitable tem-
perature and stirring simultaneous by the circulating pump; at the same time the CO,absorption
process into water was occurred and converting it into HCO3, as a suitable substrate for Spirulina
platensis is easy to assimilate; the biomass concentration of Spirulina increases from 0.1 to 1.81 g/I
and the pH of suspension increases from 8.5 to 10.2 after the stage's first time of 7 days of cultivation
with Zarrouk medium and since the eight days to 16 day of the cultivation is steaming stage from
boiler with period of 30 minute into the above medium that containing 7.76 % CO, for maintaining
the pH of solution from 8.5 to 9.5. The smoke of steam boiler that has CO; in which blow to supply
the carbon nutrient source in the formation of HCO3, to maintain the pH value in the range of 8.5 -
9.7 and increase biomass productivity to 2.53 g/I simultaneously. The photosynthetic rate of algae
biomass was compared with the cultivation of Spirulina platensis under the same conditions like
that using the pure CO;and non-using the pure CO, and the results in two of the above conditions
are equivalent. This research is basis for constructing equipment and building a technology pro-
cess in which utilizing CO, from exhaust gas for Spirulina platensis cyanobacteria's cultivation with
the aim of reducing green-house gas CO,in industry.

Key words: CO, greenhouse gas, Cultivation of S. platensis for CO,, Spirulina platenisis, Photo-
bioreactor, Rice husk boiler.
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	Tốc độ tăng trưởng sinh khối 
	So sánh sự thay đối OD750 khi sử dụng khói lò chứa 7,76 % (v/v) CO2 và CO2 nguyên chất

	KẾT LUẬN
	LỜI CẢM ƠN
	XUNG ĐỘT LỢI ÍCH
	ĐÓNG GÓP CỦA CÁC TÁC GIẢ
	References


