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Tom tat

Vi tio ¢6 tiém nang I6n 1am nguon nguyén liéu cho qua trinh trich ly cac hop
chdt c6 gia tri sinh hoc va san xudt nhién liéu sinh hoc, phan bén sinh hoc, gidp gigm
lirong khi CO, trong khi quyén va xi Iy nuréc thdi. Bai tong quan nay nham gidi thiéu
Vé tiém nang cua Vi tao trong viéc xit Iy cac nguon nuwéc thai khac nhau bao gom
nu6e thdi chdan nudi, meéce thdi nganh dér, nwéce thdi nganh cong nghiép diroc pham
va nuréc thai ¢ chiza kim logi ndng. Vi tdo con 1a nguon sinh khai c6 gia tri trong
viéc san xudt nhién li¢u sinh hoc, phan bon sinh hoc gitp lam giam phat thai khi gay
hiéu izng nha kinh #ng phé véi bai canh bién dsi khi hdu — nuwéc bién dang hién nay.
Tar kKhéa: phwong phap sinh hoc, Vi tao, xir Iy nudc thai
Abstract

MICROALGAE - APOTENTIAL SOLUTION FOR ENVIRONMENTAL
ISSUES

Microalgae have potential not only as a raw source for the extraction of
bioactive compounds but also as a potential material for the production of biofuel,
reducing the carbon dioxide concentration in the atmosphere, bio-fertilizer as well
as in the treatment of pharmaceutical wastewater, heavy metal containing
wastewater, textile dyes wastewater, livestock wastewater and livestock wastewater.
In this review, we aim to introduce the potential of microalgae to treat various
wastewater sources including livestock wastewater, textile wastewater,
pharmaceutical industry wastewater and heavy metal - containing wastewater. In
addition, the potential of microalgae is considered a valuable biomass source in
fuel production and bio-fertilizer which is intended to lower emissions of
greenhouse gases in the context of climate change - sea level rise.

1. Gigi thiéu
Tinh hinh gia tang dan s6 hién nay va nhiing hau qua cia n6 di tro thanh moi
gquan tam to Ion cua ca cong dong québc té. Dan so ting kéo theo nhidu van dé dit ra

72



Tap chi Khoa hoc Pai hoc Thi Ddu Mot S6 3(46)-2020

d6 1a tinh trang thiéu luong thuc thuc pham, can kiét ngudn tai nguyén thién nhién va
dac biét 1am & nhidm mai truong. Vi vay, viéc tim kiém ngudn nguyén liéu khéng
canh tranh véi cay luong thuc 13 hét stc can thiét, vi tao voi thé manh ting sinh khdi
nhanh duoc xem 13 su lya chon chién luoc cho viéc san xuat nhién liéu sinh hoc,
ddng thoi wng pho véi bdi canh bién doi khi hau — nuéc bién dang. Bén canh do, chat
thai tir cac hoat dong san xuét cua con ngudi trong cdng nghiép, ndng nghiép, san
Xuat 12 nguon gay 6 nhiém Ién dén moéi trudong. Pa c6 rat nhiéu nghién cau tap trung
vao Viéc xir ly nudc thai nay trudc khi thai ra moéi truong tu nhién. Trong khi viéc sir
dung cdng nghé xt 1y truyén théng dé loai bo cac chat 6 nhiém nay doi hoi chi phi va
van hanh phuc tap ciing nhu tao ra san pham phu khéng mong muén (Christenson va
Sims, 2011; Ruiz va ctv, 2012). Phuong phap sir dung vi tao dé xir Iy cac chét 6
nhiém tir nude thai, dang dugc ap dung rong rai trén thé gidi, dat hiéu qua cao, chi phi
thap nhung lai an toan véi moi truong (Christenson va Sims, 2011; Hoffmann, 1998).
Dic biét, sy 6 nhiém N va P trong nudce thai gay ra sy phii dudng cho céc hé sinh thai
thuy sinh, nhung ching déu la cac ngudn dinh dudng quan trong cung cip dinh
dudng cho cong nghé vi tdo (Tiow-Suan va Anthony, 1988; Sevrin-Reyssac, 1998).
Trong cac cong nghé vi tao, tao str dung ning lugng anh sang mit troi, dong thoi hap
thu c&c chét dinh dudng tir nudce thai dé ¢ dinh ngudn cacbon tao ra sinh khéi, diéu
nay khong chi lam giam duoc cac chat gay 6 nhiém trong nudc thai ma con tao ra
duoc mot nguon sinh khdi co gia tri, giam phat thai khi gay hiéu &g nha kinh gidp
cho viéc chéng bién ddi khi hau toan cau.

2. Tiém ning cia Vi tao cho cac van dé moi truong

2.1. Vi tao trong xi ly nwoc thdi

Hién nay, bén canh nhitng phuong phap xtr Iy nudc thai truyén théng nhu dung
héa chit, lang, loc... thi phuong phéap xir Iy nudc thai bang vi tao ciing da dugc &p
dung rong rdi va da duoc nghién ciu trong it nhat nua thé ky. So véi cac phuong
phép xir Iy nudc thai truyén thong, viéc sir dung vi tao dé xir Iy nudc thai co nhiing
loi ich quan trong nhu chi phi thap dé loai bo cac hop chat phosphat ciing nhur cac
hop chat N va mam bénh. Khong tiéu tn niang lwong ma lai san xuat ra 6xy can thiét
cho céc vi khuan hiéu khi. Hon nira, cac co s xtr Iy nudc thai bang vi tao s& tao ra
bun 12 sinh khéi vi tao véi ham lwong ning luong cao, ¢6 thé tan dung dé san xuat
phan bon hozc nhién liéu sinh hoc (Pang Diém Héng, 2019). Cong nghé Xt 1y nudc
thai bang vi tao ciing khong sir dung hda chét va toan bo quy trinh xu 1y kha don
gian, chi tao ra luong bun & muc tdi thiéu va giai phong carbonic nhung nhé hon
nhiéu so véi lrong carbonic ma vi tao tiéu thy, nhd dé toan bo quy trinh xir Iy bang vi
tao khdng phat sinh ma con tiéu thu carbonic. Bong thoi tao ra ngudn sinh khdi ¢ gia
tri ¢6 thé sir dung 1am thtre an chin nuéi, phan bon, ngudn nguyén liéu cho quéa trinh
san xuat nhién liéu sinh hoc (Hinh 1) (Wang va ctv, 2016).
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(COD: Chemical oxygen demand) (Wang va ctv, 2016)
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Céc tiéu chi dé lya chon chung tao sir dung trong xur 1y nudce thai va san xuét
nhién liéu sinh hoc bao gdom: toc do ting truéng manh, ham lwong lipid va ning
suét cao; kha ning dung nap tot cac chat gay 6 nhiém nhu cac ion kim loai, cac hop
chat doc hai, hip thy duoc ndng do cao cua NH4", toe do tao oxy va st dung CO,
cao, dac biét co kha ning sinh truong va phat trién tét & cac diéu kién moi truong
khac nhau (hinh 2).
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Hinh 2. Céc chung vi tdo dwoc sir dung trong xiz Iy cac nguon nuéc thdi
khac nhau (Wang va ctv, 2016)
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TUy thude vao dic tinh cia nude thai & mdi ving hay mdi nganh nghé khéc
nhau ma nhiing tiéu chi cua vi tao dugc chon phi hop dé chiing c6 thé phat trién va
xu ly nudc thai mot cach hiéu qua nhat. Mot s chung vi tao nhu Chlorella sp.,
Scenedesmus sp., Desmodesmus sp., Neochloris sp., Chlamydomonas sp., Nitzschia
sp., va Cosmarium sp. (Wang va ctv, 2016; Xiong va ctv, 2016) da dugc nudi thanh
cong khi sir dung cac ngudn nudée thai khac nhau nhu 1a ngudn cung cap chat dinh
dudng cho vi tao trong diéu kién nudi khir tring hoac khong khir tring két hop Vi
san xuat nhién liéu sinh hoc. Trong s6 do, Chlorella, Scenedesmus va mét sé vi
khuan lam 1a nhiing chang vi tao c6 toc d6 tang trueong cao, kha nang thich nghi véi
mdi truong tot, ham luong lipid va tich lity tinh bot cao. Pay dugc xem la nhiing
chang tiém ning trong viéc xir Iy dwoc nhiéu ngudn nudc thai khac nhau (Kim va
ctv, 2016; Wang va ctv, 2015).

Nuéc thai chan nuéi: Viéc st dung vi tao trong qua trinh Xt Iy nudc
thai gop phan loai bo N, P, kim loai ning va giam COD, BOD trong nudc.
Néu ngudn N va P trong nudc thai khong dugc xir ly s& gay 6 nhiém ngudn
nudC mit va gdy mat can bang sinh thai. Nhiéu nghién cau chi ra ring nudc
thai chinh 1a ngudn dinh dudng tdt cho vi tao phat trién (Choudhary va ctv,
2017; Xu va ctv, 2017; Hu va ctv, 2013; Zhou va ctv, 2014; Nam va ctv,
2017). Theo Zhou va ctv (2014), nhiéu loai phan dong vat c6 thanh phan dinh
dudng tuong t nhu thanh phan cua méi trudng nudi cay vi tao va no hd trg
t6t cho su tang trudng cua mot sé ching vi tao (Zhou va ctv, 2014). Trong dé
dang cha ¥ 1a thanh phan cua nuéc thai chin nudi heo gidu ngudn carbon
hitu co, dudng va cac chat dinh dudng khac nhu nito (N) va phét pho (P),
day duoc xem la mot nguon phan bén tuyét voi trong néng nghiép. Dang
chinh cua nito hoa tan trong phan heo 13 amoni (NH*, -N), dy 1a ngudn
dinh dudng phu hop cho vi tao dong héa dé xay dung té bao. Theo Hu va
ctv (2013), ngoai lugng I6n N va P, thi trong nuéc thai chan nudi heo co
chira ham luong acid béo d& bay hoi véi ham lugng 6773mg/l, bao gom
acid axetic, acid propionic va acid butyric (Bang 1). Pay dugc coi la nguon
carbon hitu co hoa tan tiém nang trong nudi trong Vi tao.

Bdng 1. Dqc tinh cua nwoc thai chan nudéi heo truoc
va sau qua trinh u ky khi (Hu va ctv, 2013)

Théna sé Nuéc thai chan nudi heo Nudc thai chin nudi heo
gso truge khi @ ky khi sau khi t ky khi
pH 7,45 +0,31 8,31+0,29
COD (mg/L) 20.820 + 45,1 7.752 + 24,1
NH3-N (mg/ L) 5190+ 9,2 1576 + 6,0
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N tong s6 (mg N/L) 6.880 + 6,1 2.140 £ 4,2
P tong sb (mg/L) 367+1,5 604 2,4

D3 rat nhiéu nghién cau cho thiy vi tao cd thé loai bo N, P, CO,, COD,
BOD trong nuéc. Mulbry va Wilkie (2001) da st dung cong nghé ATS (algal turf
scrubber) dé danh gia kha ning xtr Iy nuéc thai ciing nhu sinh khdi cua vi tao khi
s dung nudc thai chan nudi thé (chua dugc phan hay ky khi) va nudc thai sau
biogas dé nudi vi tao. Két qua cho thay véi thanh phan N cia nudc thai ban dau tur
0,6 - 0,96g N/ngay thi cho nang suat sinh khéi tao dat 5g/m?ngay. Thanh phan
sinh héa cua tao thu duwgc c6 chta 1,5 - 2% P, 5 - 7% N. Hiéu qua loai bo N, P 1an
luot 1a 34,3 va 100%. Johnson va Wen (2010) da sir dung nudc thai chan nudi bo
sira dé nudi thu sinh khdi Chlorella. Két qua cho thay sau 10 ngay nudi thi hiéu qua
loai bo N, P lan luot 1a 61-79% va 62-93%.

Nude thai tir nganh c¢éng nghiép dwoc pham: Céac hop chat ¢ hoat tinh
dugc pham (Pharmaceutically active compounds- PhACs) chu yéu hién dién trong
moi trudng nude, chiing cé anh hudng nghiém trong dén strc khoe con ngudi ciing
nhu dén hé sinh thai. Pén nay, cic nha nghién ctru da phat hién hon 200 PhAC
khéc nhau c6 trong méi trudng nude. Trong sb ndy, cac loai thudc thuong thay
nhit 1a thudc chéng viém khong steroid (non-steroidal anti-inflammatory drugs -
NSAIDs) ibuprofen va diclofenac, thuéc khang sinh (erythromycin, roxith-
romycin, ketoco-nazole, quinolones, fluoroquinolones), thubc e ché beta
(propranolol), thudc chéng tram cam va thudc chéng co giat, dong kinh
(carbamazepine) (Petrie va ctv, 2015).

Vi ta0 12 nha may san xuat chinh trong chudi thirc an thuy san va chidng
dugc xem nhu 13 nhitng sinh vat chi thi dé danh gia chat luong nudc va doc tinh
sinh thai caa cac chat 6 nhidm (Stevenson va Graham, 2014). Carbamazepine
(CBZ) 1a mét trong nhirng hop chat duoc nghién cau nhiéu nhat trong nganh cong
nghiép dugc pham va dugc xir Iy sinh hoc thanh cong bang vi tao. Xiong va ctv
(2016) da danh gia doc tinh, stress t& bao va kha ning phan huy carbamazepine
(CBZ) cua 2 loai vi tao Chlamydomonas mexicana va Scenedesmus obliquus &
nhitng néng d6 CBZ khac nhau. Két qua cho thdy su phat trién caa S. obliquus da
bi e ché dang ké (gan 97%) trong khi d6 C. mexicana chi bi uc ché 30% & ndng
d6 200mg CBZ/I, hiéu suat phan huy CBZ cua C. mexicana va S. obliquus c6 thé
dat duogc tdi da lan luogt 1a 35% va 28% (Xiong va ctv, 2016) (Bang 2). Cac PhAC
(bao gom CBZ) c6 thé lam giam manh hoat dong su tong hop ATP trong vi tao,
can thiép vao sy tai nap niang luong trong ty thé va luc lap cua vi tao (Vannini va
ctv, 2011). Gan day, Matamoros Vva ctv (2016) da cho rang tap doan vi tao bao
gom Chlorella sp. va Scenedesmus sp. ¢6 thé loai bo thanh céng 20% CBZ tir
nudc thai do thi (Bang 2).
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Bdng 2. Vi tdo duoc sir dung trong xiz 1y chat thai duwoc pham.

Chiing vi tao Chat thai dwoc phim H'?E l,f;*(‘(f/gha” Tai ligu tham khio
Chlamydomonas mexicana Carbamazepine 35 Xiong va ctv (2016)
Scenedesmus obliquus Carbamazepine 28 Xiong va ctv (2016)
Tap doan nhiéu vi tao 4-octylphenol,

galaxolide, tributyl 90

phosphate
Tap doan nhiéu vi tao Caffeine 17 Matamoros va ctv
Tap doan vi khuan - vi tao Caffeine 99 (2016)
Tap doan nhiéu vi tao Ibuprofen 15
Tap doan vi khuan - vi tao Ibuprofen 60
Tap doan vi khuan - vi tao | Carbamazepine va tris(2- <20
chloroethyl) phosphate

Nuoc thai nganh cdng nghiép dét may: Cac nganh cong nghiép dét may
thuong thai ra mot luong Ién nudc thai, trong d6 ¢ cac loai thudc nhuom vai
khac nhau Ia thanh phan chinh. C6 hon 100.000 loai thuéc nhuém thuong mai va
hon 7. 10° tén thudc nhudm duoc san xuét trén toadn thé gii hang nam (Robinson
va ctv, 2001). Nudc thai cong nghiép dét may cé dic trung boi mau sic manh, do
man cao, nhiét do cao, pH thay d6i va nhu cau oxy héa hoc (COD) cao. Hau hét
nganh dét may sir dung mét lwong 16n thudc nhuém tong hop, natri sulphide,
mudi glauber (trong dung dich thudc nhuém) va hydro peroxide (nhu tic nhan oxy
hoa) (Vijayaraghavan va Shanthakumar, 2015). Vi tao da duoc sir dung dé loai bo
thudc nhuom théng qua co ché hap thu sinh hoc hozc khir. Nhiéu nghién ctu cho
thiy rang c6 hon 30 loai thubc nhuém azo bi phan hay boi Chlorella sp. va
Oscillatoria sp.. Caulerpa lentillifera cé thé loai bo hiéu qua ba loai thuéc nhuém
co ban (Cl Basic Blue, Cl Basic Red, Cl Basic Blue) bang céch hap thu sinh hoc
(Jingi va Houtian, 1992; Marungrueng va Pavasant, 2007). Mot sé chung vi tao
duoc st dung dé xir Iy nuéc thai tir nganh dét may duoc chi ra trén Bang 3.

Bdng 3. Vi tdo diroc sir dung dé xir ly thuéc nhugm tir nganh dét may
(Wang va ctv, 2016)

Chiing vi tao Hop chat Co ché Chd thich
Chlorella vulgaris Lanaset Red 2GA Hap thu an:EL; dzué,ts r?fglgtll 4% ¢
Chlorella vulgaris Supranol Red 3BW Hap thu ;;i:/: sut logi b6 mau dat
Chlorella vulgaris mono-azo dye yellow 2G Hép thy g'igg;f‘t loai b6 mau dat
Chlorella vulgaris Indigo textile dye Hap thu :gg/: suat logi bo mau dat

77



https://doi.org/10.37550/tdmu.V]S/2020.03.036

Caulerpa lentillifera Astrazon Blue FRGL Hép thy g;hc:gtot: étaa?hll:r;?nt? EZ?:
Vi tio c6 thé duoc s
Synechocystis va Hién th dung dé loai bo thudc
Phormidium Thudc nhudém hoat tinh pthy nhuom véi kich thich san
xuét sinh khoi
Phormidium. s Remazol Blue and Hiéu suét loai bo mau dat
5P Reactive Black B 88%
Nostoc linckia Methyl red Phéan huy BHZIE/(L)I suat loai b6 mau dat
Oscillatoria rubescens Fuschin Phéan huy 9H$§/l: suat loal bo mau dat
Lyngbya lagerlerimi Orange Il Phan huy ':7'3: suat loai b6 mau dat
Nostoc linckia Cationic Phéan huay gHzlg/:: suat loai b6 mau dat

Nuéc thdi chira kim logi ngng: Vi tao c6 thé lién két cac ion kim loai nang va
phan tng cua peptide véi cac ion kim loai nang tao thanh cac phuc hop kim loai
hitu co luu trit trong té bao vi tao. Nghién ciru da ching minh rang viéc bd sung cac
ion kim loai nang da kich hoat sy tong hop ciia metallothionein cua vi tao. Nhiing
phirc nay c6 thé lién két cac ion kim loai nang nhu Cd**, Ag*, Pb*, Zn®*, Hg*",
Au”*. Trong qué trinh nudi cdy, vi tao c6 thé hap thu ion kim loai Zn. Nhiing loai
nhu Spirogyra sp. ¢ thé giam ndng do ion kim loai Zn t6i 90-95% trong 30 phdt.
Céc loai thugc chi Chlorella c6 thé hap thy urani va cac ion chi. Synechocystis
salina duoc sir dung dé loai bo ion kim loai nang khoi nuéc, sau 15 ngay xir ly
khoang 60% ion Cr, 66% ion Fe, 70% ion Hg, 65% ion Ca, 63% Mg bi loai bo.
Spirulina dd dugc st dung thanh cong cho viéc hap thu sinh hoc ion Cd va Pb,
trong d6 kha niang hap thu Cd cao hon so véi Pb (Pang Pinh Kim, 2018).

Vi tao ngoai kha niang hap thu cac kim loai nang thi con c6 kha nang xtr ly
cac nhom chit hitu co mach vong tuong ddi tot. Ham lwong chét hitu co duoc loai
bo tly thudc vao tirng loai vi tao va timg nhom chat. Vi du: Chlorella pyrenoidosa
¢6 kha nang loai bo triclosan 1én dén 104mg/L.h, con Selenastrum capricornutum
c6 kha ning loai bo dong thoi kim loai ning va PAHs (polycyclic aromatic
hydrocarbons), hay Scenedesmus obliquus cé thé loai bo 2,6 dichlorophenol 1én
dén 13umol/ngay (Kumar va ctv, 2015; Pang Pinh Kim, 2018).

2.2. Str dung vi tao lam pha&n bon sinh hgc

Trong béi canh méi truong toan cau dang bi de doa do 6 nhiém moéi trudng
thi viéc ding vi tao 1am ngudn phan bon trong san xuat néng nghiép co y nghia
hét stc thiét thyc va than thién véi moi truong, lam giam thiéu dang ké ngudn
phan bon hda hoc duoc xem nhu 1a mot tac nhan gép phan vao 6 nhiém moéi
truong, giam chi phi san xuat va co thé s dung dé thay thé phan bon téng hop
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mot cach bén viing va hiéu qua (Kawalekar, 2013). Nghién ctu cua Abdel-Raouf
va ctv (2012) cho thay str dung phan bén sinh hoc gép phan cai thién dinh dudng
va chat lugng caa dat, kich thich ting truéng cua thuc vat. Ngoai ra, mot sé loai vi
tao duoc sir dung 1am phan bon va cai tao dit trong ndng nghiép. Pang cha ¥ 1a vi
khuan lam ¢ dinh dam dong mot vai tro quan trong trong viéc duy tri va tai tao
dd mau md cua dat, no duge xem nhu 1a phan sinh hoc ty nhién giup tang tdc do
tang truong cua lua (Song va ctv, 2005). Mot s loai vi khuan lam dién hinh c6
kha ning c6 dinh dam bao gom: Nostoc, Anabaena, Tolypothrix va Aulosira c6
kha nang gitp ciy tang truong tot hon.

2.3. Ung dung vi tdo trong sdn xudt nhién ligu sinh hoc (NLSH)

Vi tao 1a mot nguon NLSH c6 kha ning tai tao rat hap din, dic biét 1a
diesel sinh hoc. Nhiéu loi vi tao c6 chira ham lwong lipid cao, bao gom triacyl
glycerides thich hop cho san xuét diesel sinh hoc. Vi tao chira carbohydrate cé thé
1én men dé san xuét ethanol sinh hoc. Sir dung NLSH ¢ nguén géc Vi tao ¢
nhitng wu diém sau (Pang Pinh Kim, 2018):

e NLSH san xuat tir sinh khdi vi tao c6 thé duoc san xuat trong ca niam,
khong phu thudc vao mua vu, tée do sinh trudng cao.

e Ning suit dau trén don vi dién tich cua vi tao cao gap nhiéu lan so véi
nang suat cua cay trong lay dau khéc.

e Vi tao khong canh tranh véi cay luong thuc, khdng chiém dién tich dét
canh tac di duoc chi ¥ dén nhu 1a mét trong nhitng giai phap phd hop
nhat trong bdi canh thiéu hut ngudn nguyén liéu cho viéc san xuat
NLSH. C6 thé sir dung nudc ngot, nudc man, nudc lg cho nudi vi tao
sinh dau.

e C0 thé vira xir Iy nudc thai bang viéc nudi vi tao sinh dau lam nguyén
lieu cho san xuat NLSH vira loai bo cac chat gay 6 nhidm.

e Viéc nudi trdng vi tao sinh dau 1am nguyén liéu cho san xuat NLSH vira
xu ly moéi truong, vira giam phat thai khi carbonic gy hiéu tng nha
kinh, giam bién doi khi hau toan cau.

Mot sb loai tao duoc sir dung dé san xuit methan thdng qua qua trinh Ién
men ky khi nhu: Scenedesmus spp., Chlorella spp., Euglena spp., Oscillatoria
spp., Synechcystis sp., Dunaliella, Botryococcus braunii. Cac nang lugng sinh hoc
¢6 ngudn gbc tir sinh khéi vi tao tuy kho cé thé thay thé hoan toan xing dau hoic
khi tu nhién trong vong 10-12 nim t6i, nhung cho du chi gidi han & mic bé sung
ngudn nhién liéu tu nhién cd kha ning tai tao thi ching van c6 maot vai trd quan
trong trong viéc han ché gay & nhiém moéi truong.

79



https://doi.org/10.37550/tdmu.V]S/2020.03.036

3. Két luan

Vi tao duoc &p dung thanh cong dé xu Iy nhiéu ngudn nudéc thai khac nhau
nhu nudc thai céng nghiép, nudc thai d6 thi, nudc thai duoc pham va nudct thai
tir nganh cong nghiép dét may bang cach hap thu sinh hoc hoic con dudng chuyén
d6i sinh hoc. Sinh khéi vi tao thu duoc sau qué trinh xtr 1y nudc thai co thé dugc
sir dung dé san xuét biodiesel, thire an chin nudi, san xuét ethanol sinh hoc, phan
bon. Tuy nhién, mot sé co ché lién quan dén qua trinh loai bo chat & nhiém va
chuyén déi sinh hoc trong xur 1y nuéc thai caa vi tao van chwa duoc hiéu rd va can
phai duoc nghién ctu thém dé nang cao hiéu suat xu Iy nudc ciing nhu ning suat,
ham luong caa cac duoc chét co trong vi tao.
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