Khéng gian c6ng nghé «aili

Bién nudc thai thanh nang Iu’o‘ng
va nudc sach

< TRUNG HAI

Vi khudn sinh dién mé ra huéng méi ddy tiém nédng dé xa ly
nudc thai hiéu qud, nhdt la trong nganh thuc phdm va thic
uéng, va quan ly hiéu qua tai nguyén nuéc trén todn cau.

Véi khodng 2 ty ngudi trén thé gidi
khéng dugc dung nudc sach va ti lé that
thoat nudc dén han 40% tai 1/3 quéc
gia toan cau nén ap luc quan ly ngudn
nudc hiéu qua rat I6n theo nhan dinh
clia cong ty phan tich thi truong Global
Water Intelligence. Rat nhiéu doanh
nghiép da dau tu vao linh vuc quan ly va
bdo ton nudc, gia tri 1én dén 84 ty USD.
Cong ty nay cling cho biét téc do téng
trudng hang ndm ctia nganh nay dat
7,2% cho dén nam 2018.

Vua lam sach nuéc viua tao
nang luong - khéi nghiép
sang tao

TU lau chdng ta biét rang trong nudc
thai c6 nang lugng nhung van dé la
lam sao dé thu dugc mot cach hiéu
qua. Cong ty khai nghiép nam 2006,
Cambrian Innovation tuyén b6 cong
nghé cla ho c6 thé lam dugc diéu do
va hién cé mot nha may bia va mot nha
may rugu vang dang dung dé viia lam
sach nudc thai vifa tao ra nang lugng.
San pham EcoVolt da dugc trién khai tai
nha mdy rugu vang Clos du Bois va nha
may bia Bear Republic Brewery, ca hai
déu & bang California ciia My.

T8 hop may EcoVolt cla cbng ty
Cambrian Innovation la mét 1o phan ting
¢6 kich thudc cdla mét codng ten no cha

hang, st dung vi khuan dé chuyén déi
carbon hoa tan trong nudc thai cong
nghiép thanh khi dét sinh hoc (biogas)
dung ngay cho nhiét dién hay sinh nhiét.

Thong thuong, cac doanh nghiép thuc
pham va thic uéng loai bd cac chat hitu
0 (dugc do bang chi s6 nhu cau oxy sinh
hoc, BOD) trong nuidc thai bang bom suc
khi. Tuy nhién, phuong phap nay tiéu
thu rat nhiéu nang lugng. Nha may bia
Bear Republic Brewery hy vong khi ding
EcoVolt thi c6 thé loai bd 80 - 90% BOD
trong nudc thai va tai st dung dugc 10%
nuéc. Thém vao dé, viéc st dung biogas
thay thé 50% lugng dién ma ho can.

Theo Téng gidm déc (CEO) Matthew
Silver cia Cambrian Innovation thi thai
gian hoan vén ctia nha may bia khoang
4 nam. Vi tai trg cla NASA, 6ng da
lanh dao nghién cdu cach thuc nhiing
hé théng dién sinh hoc (bioelectric) c6
thé dung dé quan ly nudc trong khéng
gian. Trong khi thuc hién nhiing nghién
cliu nay, 6ng nhan ra tiém nang cla
nhiing vi khuan hoat hoa dién héa hoc
dé lam sach nudc trong cac nganh cong
nghiép.Nhu cau ratlén, khoang 3% dién
nang clia My danh cho xt ly nuéc thai
va viéc san xuat moét chai bia thudng tao
ra lugng nudc thai gap 10 lan.

San xudt biogas tUr chat thai da dugc
thuc hién tU nhiéu néam nay va khoéng
phai la cong nghé cao. Nhiing thiét bi
yém khi ¢ hinh danh nhu nhimng kho
chidia cia néng trai, st dung vi khuan
tu nhién dé tiéu thu nhiing chat hiiu co
trong chat thai va sinh ra biogas.

EcoVolt clia Cambrian Innovation dat
két qua tuong tu nhung theo mot quy
trinh yém khi khac. Lo phan Gng cla
né ¢6 nhiing vi khudn dung chat hiu
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co lam thic an va tich trr cac dién t
ngay trén dién cuc kim loai. Nhing vi
khuan nay c6 trong dat va thinh thoang
dugc goi la vi khuén sinh dién ngoai lai
(exoelectrogens) hay hé hap cuc duong
(anode-respiring bacteria) chinh la thanh
phan hoat héa trong mét sé loai pin
nhién liéu vi khuan (MFC: microbial fuel
cell). Hé théng EcoVolt st dung nhimg vi
khuan nay dé tao nén dong dién ti chay
t cuic duong c6 mang bao vi khuan dén
cuc am nhd su bé gay nhing phan ti
hitu co thanh hydro va carbon dioxide.
& cuc am, mét tap nhiing vi khuan khac
véi su ho trg clia dong dién sé chuyén
dsi CO, va hydro ctia phéan ting dau tién
thanh khi methane. San pham phu ctia
phdn Ung nay la nudc sach.

Mét trong nhiing diém tién bo cla
EcoVolt so véi nhiing quy trinh yém khi
truyén théng la né co thé diéu khién tur
xa theo thdi gian thuc. Bang cach quan
sat téc dd va muc dd phan dng trén
cac dién cuc, cac ky su ciia Cambrian
Innovation cé thé diéu chinh t&c d6 cla
dong dién ti cling nhu nhiing thong
s6 phan ting sinh hoc khac; nhanh hon
nhi€u so vai nhiing 6 phan ng yém
khi théng thudng doi hoi phai ldy mau
va lam céc kiém nghiém. Ho ciing da
phat trién nhiing ky thuat dé diéu chinh
dac diém sinh hoc cdia 16 phan ting, cho
phép EcoVolt luén hoat &ddng manh mé
va lam viéc véi nhiing loai nudc thai
khac nhau; d@m bao hinh thanh nhiing
tap vi khuan phu hop trén cac dién cuc,
chéng tinh trang nhiém cac dong vi
khuén khac tir nguén nudc vao.

CEO Silver da quyét dinh tap trung cho
san pham thuong mai dau tién vao
nganh nudc thai. Tan dung uu thé céng
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HD> Khong gian céng nghé

nghé cta nhiing linh vuc khac, cong ty
da thiét ké mot san pham hap dan vé
kinh t& bang cach két hgp nhimng tién
b6 clia cac hé théng sinh hoc véi dién
hoda hoc va cong nghé théng tin dé tao
ra mot san pham toan dién; nhdm dén
nhiing céng ty trong nganh thuc pham
va thiic uéng cing nhu ting dung trong
cac nganh céng nghiép khac.

Cambrian Innovation cling dang nghién
ctu maétloai pin nhién liéu visinh cho b6
quéc phong My, mét phan trong ngan
sach 8 triéu USD ma B Quéc phong va
Quy khoa hoc quéc gia My tai trg. Day la
ké hoach ché tao thiét bi xt ly nudc thai
tu cap dién tai cac can cir quan su hay
nhiing hoat ddng nam ngoai ludi dién &
nhiing nudc dang phat trién.

Mét s6 huéng xi ly tiém nang
khac

Theo céng ty tu van cong nghé, kién
trdc va moi trudng GHD thi tiém nang
tao nang lugng va dung lai nudc thai da
dugc xtr ly dang la xu hudéng then chét
trong nganh céng nghiép thuc pham
va thdc udbng do nhing quan ngai vé
méi trudng va tinh bén vimng. Théng
thuong, nganh céng nghiép nay rat
ngai chdp nhan su phat trién cla viéc
san sinh nang lugng va tai s dung nudc
vi chi phi hoan vén rat dai va nhimg doi
hoi cao vé ky nang van hanh. Tuy nhién,
gia thanh cia nhiing hé théng nay dang
gidm khién cho nhiing khoan dau tu
nay tré nén hap dan han. Rat nhiéu quy
trinh xt ly méi hién c6 s&n nhu bé phan
ting sinh hoc mang yém khi (anaerobic
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membrane bioreactors), hé théng hiéu
khi hat c& nho (small-footprint granular
aerobic systems), hé théng loai bd
khodang struvite dé thu héi phosphor va
nhiing hé théng xt ly ky khi téc d6 cao
dung cho nudc thai chira nhiéu chat ran
va chat béo, v.v...

C6ng nghé BIOPAQ Anaerobic Flotation
Reactor

Gan day, GHD hgp tac véi cong ty cong
nghé sinh hoc Paques va nha cung cap
cdng nghé nudc, nudc thai Aquatec
Maxcon da thi nghiém quy mé nho
mé&t cong nghé xt ly nudc thai ky khicao
cap tai mot nha may ché bién stia ¢ Uc.
Nha may nay trudc day dung hé théng
tuyén ndi khi hoa tan (DAF- dissolved
air flotation) két hop véi héa chat dé xur
ly nudc thai trudc khi xa vao hé théng
céng d6 thi. Tuy nhién, gan day do
nhiing quy dinh nghiém ngdt hon cla
hé théng céng, ho phai 4p dung thém
bién phap xtr ly sinh hoc.

Gidi phap nay doi héi phai 4p dung
céng nghé tuong d6i méi co tén la
BIOPAQ Anaerobic Flotation Reactor
(AFR) — bé phan ng tuyén ndi yém
khi — dugc thuc hién lan dau tién & Uc.
Hé thong nay khéng doi hoi phai xu ly
trudc dé loai bé chat béo, dau va mé&
(FOG) nén giam dugc chi phi xtt ly chat
ran ctng nhu hda chat trong khi lai toi
da héa lugng biogas.

BIOPAQ AFR da dat dugc ty Ié loai bo
nhu cau oxy héa hoc (COD- chemical
oxygen demand) hon 90%. Nudc thai
sau d6 dugc xtr ly bang cong nghé bé
phén Ung sinh hoc luu thé chuyén dong
(MBBR- moving bed bioreactor) dé
gidm ndng dé ammoniac dén hon 92%,
von la nguyén nhan gay giam cap chat
lugng cac protein cla sla.

Céng nghé Anaerobic Membrane
Bioreactor

o] bang Massachuset, nha san xuat
Ken's Foods chuyén vé nudc sét salad,
ca va thit nudng da xay dung bé phan
ung sinh hoc mang yém khi (AnMBR-
anaerobic membrane bioreactor) dau
tién & My. Cong ty thuc pham nay da
phat trién rat nhanh va can phai nang
cap hé théng xtr ly dé€ c6 thé giai quyét
dugc khéi lugng nudc thai gia tang
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BE phan ting sinh hoc mang yém
khi (AnMBR- anaerobic membrane
bioreactor) ciia Ken's Foods.

cling nhu chat thai hitru co cao hon.

Gidi phdp AnMBR nay la do mot cdng
ty dong tai Canada la ADI Systems
thuc hién cé kha nang tao ra dong
nudc thai da dugce xt ly rat chat lugng,
hoan toan khéng cé chat ran lg ling,
déng thai cing gia tang khéi lugng
biogas sinh ra. Nha may cling dang xay
dung nhiing hé théng phat dién bang
lugng biogas nay. Nhiét lugng cling
sé dugc thu hoi trong qua trinh xur ly
va dung dé ham néng nudc trong nha
mady, gilp gidm tiéu thu nang lugng
hon nlfa. Cong nghé nay dac biét thich
hop vai nhing nai c6 quy dat han hep
vGi cdng suat xt ly cao va kha nang
tan dung nhiing bé chda hién c6 dé
chuyén déi thanh hé théng AnMBR.

Nh& hé thong AnMBR, Ken's Foods c6
thé tao ra nudc thai c6 ndng d6 BOD
va téng chat ran g Iling (TSS) rat thap,
thdp hon nhiéu néu so vai phuong
phap xt ly yém khi thong thuang, ty 1é
loai trir COD va BOD han 99%.

Nhiéu nha nghién clu va cac cong ty
khac dang c6 tan dung vi khuan dé
san xudt dién tor nudc thai. Vi du mot
nhém & Penn State két hgp pin nhién
liéu véi thdm tach dién ddo (reverse
electrodialysis) dé thu nang lugng do su
khac biét vé d6 man clia nudc. Mot cong
ty cua lIsraeli la Emefcy (mot cach choi
chir viét tat ciia microbial fuel cell) cling
c6 cdbng nghé pin nhién liéu vi khuan
(MFC: microbial fuel cell) t6i uu cho nuéc
thai do thi. Mot cong ty khai nghiép
trong linh vuc bién nudc thai thanh nang
luong ctia Pai hoc Arizona la Arbsource
cling dung vi khudn hé hap cuc ducng
dé sinh dién cing nhu hydrogen,
ammoniac, cac hda chat khac. O



