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Linh vue k§ thuét dwoc dé cip

Giai phép hiru ich lién quan dén linh vuc xir Iy nudc cap sinh hoat bang céng nghé

plasma lanh.

Tinh trang ky thuit cida giai phap hiru ich

Nude ngam thuong bi nhidm sat, Ca?* va Mg, Mot sd giéng khoan bi nhiém
asen, coliform va E. coli. Do d6, quy trinh c6ng nghé xr 1y nudc ngdm théng thudong
bao gom cong doan oxy hoéa sit, lang loc, khir 6 cung va khir tring. So d6 cong nghé
xir ly nude ngdm ap dung cho tram cdp nudc tap trung dién hinh duoc thé hién & Hinh
1. Nhuogc diém cta quy trinh cong nghé nay 1a thoi gian xtr Iy dai, phai st dung hoa chét
Chlorine hodc Chloramines dé diét khudn va phai xdy dung gian mua hogc thap lam
thoang c6 kich thuéc 16n nén chi phi hop dbi véi cac tram cung cép nude tap trung cb
quy md 16n. Dbi voi ho gia dinh, thong thuong sir dung phuong phap oxy héa sét bang
cach tu nhién két hop vé6i ling két tia va 1y phan nudc trong dé sir dung hodc két hop
thém vai cac cdt loc ap luc chira cac loai vat li€u loc nhu sé1, cat min, than hoat tinh va
hat mangan. Nudc sau xu¢ ly thuong khong dat quy chudn nuéc sach theo

QCVNO02:2009/BYT.

Giai phap dugc dua ra la sit dung cong nghé than thién véi moi truong, co kich
thudc nhé gon va thoi gian xtr Iy ngan dé xir Iy nuée ngdm c6 quy mo ho gia dinh. Mot
trong nhiing gidi phap co tiém nang 14 st dung céng nghé plasma lanh dé xir Iy nude
ngdm véi quy md nhé. Plasma lanh da dugc chimg minh c6 hiéu qua diét khuan cao va
¢6 kha nang oxy hoa sit va asen ciing nhu xtr 1y duge cac doc chat nhu HaS va Amoni.

Do d6, plasma lanh duoc két hop véi loc thd va phuong phép trao ddi ion dé hap thu
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cac ion Ca?* va Mg?* s& xur ly thanh cong nudc ngam dat quy chuan nudc sach theo

QCVNO02:2009/BYT.

Tai liéu sang ché da biét: bang doc quyén séng ché Viét Nam sé 19727, “Hé

théng xir Iy plasma va phuang phéap xtr ly nudc ubng bang hé théng xur 1y plasma”.

Ban chit k§ thuit ciia gidi phap hiru ich

Giai phap hitu ich duoc tao ra nham muc dich xt 1y nuéc dat tiéu chuén nudge cép
sinh hoat & quy m nhé (hd gia dinh) véi thoi gian xir 1y ngdn. D& dat dugc muc dich dé

ra ¢ trén, giai phap hitu ich dé xuét cac dbi tuong sau day:
1. Quy trinh x1r ly nudc cAp sinh hoat bang plasma lanh bao gbm cac budc:

bude 1- trit nude dau vao: nude thd duge bom tir giéng khoan c6 d9 sau tu 80
dén 100m bang may bom nudc tha nhét vé6i luu lwong tir 10 dén 25 lit/phit dén bé chira
dAu vao, bude nay dung dé dua nudc ngam tir cac giéng khoan Ién trit & bé dau vao tao
ngudn cung cép cho budc tiép theo cling nhu dung dé 1ang cat hodc tap chét co hoc

dugc bom cung vdi nudc;

buédce 2 - loc thd: nudc duge bom tir bdn d4u vao qua cot loc ap luc dén bdn trix
trung gian véi luu lugng tir 10 dén 25 lit/phtit nhé may bom nudce thir hai dé loai bo
chét ran lo limg c6 kich thuge 16n cling nhu khir mot phin mui hoi ctia nude, nudce sau

khi loc thd dugce trir & bdn trit trung gian;

budc 3 - xu 1y' plasma dé khir mui, diét vi khuén va oxy hoa sit va asen trong
nude: tir bon trit trung gian, nude duge bom dén bd phan xur ly bang plasma lanh véi
Iuu lwong tir 3 dén 6 lit/phut; bd phén xur 1y plasma bao gdm nhiéu c6t plasma dugc lap
song song v&i nhau, mdi ¢t plasma c6 hai budng plasma, c¢6 luu lwgng xu 1y 12 tir 1 dén
2 lit/phit; nude duge xt ly tai budng plasma tht nhét bang phong dién man chén nho

vao dién ap cao dén 18 kV véi tan s6 31 kHz dit 1én hé théng dién cuc;

tai budng plasma thir hai, dién truong tang cao tai cic mép dién cuc ngoai va

vugt qua do bén dién cta khong khi tao nén ion héa va cham din dn sy hinh thanh
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phong dién vang quang va cic dién t nang lugng cao, c4c dién tir nang lugng cao tac
dong vao cac phan tr oxy xung quanh mép dién cuc hinh thanh nén ozon, luong ozon
sinh ra dugc dua vao bon chira sau xur ly thong qua cac dia sui deé tiép tuc tac dong dén

nudce trong bon; va

bom khong khi vao budng plasma thu nhat va budng plasma tht hai véi luu
luong thich hop dé gia tang ham lugng ozon sinh ra trong khe h¢ dién cuc dan dén tang

lwong ozon hoa tan trong nude cling nhu 1a hi€u qua xur ly nugce & budc ti€p theo;

budc 4 - khir ozon va ling két tia: sau khi ra khoi cdc cot xir ly plasma ciia bd
phan xu 1y plasma, nuéc duge trit lai trong bdn chira sau xtt 1y, thoi gian luu nude trong
bon chira sau xir Iy ké tir khi day bon la tir 10 dén 30 phat dé du lugng ozon trong nudéce
tiép tuc phat huy tic dung va phén rd hoan toan cling nhu ¢6 du thoi gian dé ling két tia

cua sat va phuc chat sat-asen;

bude 5 - tao 4p cho nudce sau xi ly: nudce tlr bon chira sau xu ly duge bom dén

bon chtra nuéc sach dit trén cao dé tao ap luc cung cap nude dén ngudi sir dung; va

bude 6 - khir @0 cing, lam mém nuéc: tai ndi ngudi st dung, nude tiép tuc'duc_rc
lam mém béng bd loc tinh hai cép bao gém cot loc chira 16i loc PP va cgt ion duong
nhim loai bo phan két tia khong ling va giam do cing cla nudc sau xir ly, nude sau
khi duoc 1am mém bang cot loc tinh gbm hai cip loc va dugc st dung lam nudce cép

sinh hoat dat ti€u chuén.

2. Giai phap hitu ich cling d& xuAt cot x Iy nudce cép sinh hoat bing plasma lanh
dé thuc hién quy trinh néu trén, cft xir ly nude cép sinh hoat bang plasma c6 ciu tao

bao gom:

budng plasma thtt nhét va budng plasma thit hai bao bén ngoai budng plasma thir

nhét, trong do,

budng plasma thit nhét tao ra méi trudong plasma bang cach phong dién man chén,

budng plasma thit nhit dugc hinh thanh boi:
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dién cuc trong bing vt lidu kim loai dang ong dé nudce can xu ly dugc cap vao

mot du thir nhét c6 thé chay tran ra & mot dau thir hai cua dién cuc trong,
6ng thiy tinh borosilicat 6m sat bén ngoai dién cyc trong,

6ng thiy tinh thach anh dat d6ng truc va bao bén ngoai 6ng thuy tinh borosilicat,

va

dién cuc ngoai béng vat lidu kim loai bao boc bén ngoai 6ng thuy tinh thach anh,

dAu trén cta 6ng thity tinh thach anh dugc ddy kin nho nép day,

buéng‘plasma tht hai nim bén ngoai budng plasma thi nhét, tao ra ozon bang
cach phong dién vang quang vao khong khi bén trong budng plasma nay, budng plasma
thtr hai dugc hinh thanh b&i: mot vO ngoai tao thanh khoang bao kin viing chira dién
cuc bén ngoai va cac khe khong khi ndm trén bé mit ngoai doc truc 6ng thuy tinh 'thach
anh, hién tugong phdong dién vang quang sinh ra tai vi trf cac khe khong khi trén bng

thiy tinh thach anh xung quanh mép dién cuc ngoai.

3. Cot x1r ly nude cap sinh hoat theo diém 2, trong do, dién cuc ngoai bang vat
liéu nhém hodc ddng hodc inox c¢6 bé day mong, c6 chirc néng la dién cuc cao ap noi

v6i cuc cao ap clia ngudn cao 4p, dién cyuc trong la ong inox duge ndi dat.

4. Cot xir Iy nu6e clp sinh hoat theo diém 2 hodc 3, trong d6, budng plasma thu
nhét va budng plasma thr hai con bao gbm it nhit mot cdng @& bom khong khi Vao
trong dé gia ting ndng do ozon trong khe h¢ dién cuc, lam tang ndng do ozon trong

nudc.

5. Cot xir ly nudc cép sinh hoat theo diém Dbat ky tir 2 dén 4, trong d6 budng
plasma th{r hai con bao gdm cdng ra dé dua khi ozon dén bon chira sau xit Iy thdng qua
6ng dan khi va cac dia sii dé tang higu qua xu 1y, cot xtr ly nudce cAp sinh hoat con bao

gbm cong ra d¢ dan nudce sau khi xir Iy plasma ve€ bon chira sau xu ly.

6. Giai phap hitu ich cling d& xuét hé théng xir ly nude cAp sinh hoat bang plasma

lanh bao gdm:
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bdn chira nuée du vao, cdt loc thd dé loc nuéc so bd tir bdn chira nude dau vao,
bé trung gian chtra nudc sau khi qua cdt loc tho, bd phan xur ly plasma dé xu 1y nude
bang phéng dién man chin va phong dién vang quang, bon chira sau xt ly dé chtra nu6c
cép cho dai nudc, dai nuodc dé chira nudc sach va tao ap luc cép nuéc dén noi tiéu thu,

va cdt loc tinh gdm hai cip loc dugc lap d€ loc nude & noi tiéu thy trude khi st dung.

7. Hé théng theo diém 6, trong d6 bao gdm it nht mot may bom nude thir nhat

dé bom nudec tir giéng khoan 1én bon dau vao.

8. Hé théng theo diém 6 hoic 7, trong d6 bao gom it nhit mot may bom nuée thir

hai dé bom nudc tir bon chira nude dau vao di qua cot loc tho.

9. Hé théng theo diém bét ky trong sb cac diém tir 6 dén 8, trong d6 bao gdm it

nhit mot may bom nuéc thi ba dé bom nudc tir bé trung gian vao bo phén xir Iy plasma.

10.Hé thdng theo diém bat k¥ trong sb cic diém tr 6 dén 9, trong d6 bao gdm it

nhit mot may bom nudc thir tw d€ bom nudce tir bon chira nuwée sau xu ly 1én dai nude.

11. Hé théng theo diém bat ky tir 6 dén 10, trong d6 bd phan xir Iy plasma bao |
gdm nhiéu cot xir Iy nude clp sinh hoat bing plasma dugc lap song song véi nhau aé

xtr Iy nuéc bang phong dién man chan va phong dién vang quang.

12. Hé théng theo diém 11, trong d6 mdi ¢t xu Iy nudc clp sinh hoat bing

plasma c6 cau tao bao gom:

budng plasma thir nhit va budng plasma thit hai bao bén ngoai budng plasma thir

nhét, trong d6

budng plasma tht nhét tao ra méi trudng plasma bang cach phéng dién man chin,

budng plasma thir nhat dugc hinh thanh béi:

dién cuc trong bang vat liéu kim loai dang ong dé nudc can xu ly duoc cap vao

mot dau thir nhét ¢ thé chay tran ra & mot d4u th{ hai caa dién cuc trong,

6ng thuy tinh borosilicat dm sat bén ngoai dién cuc trong,
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6ng thiy tinh thach anh dit ddng truc va bao bén ngoai 6ng thiy tinh borosilicat,

va
dién cuc ngoai bang vt liéu kim loai bao boc bén ngoai 6ng thiy tinh thach anh,

budng plasma tht hai ndm bén ngoai budng plasma thu nhét, tao ra ozon ’béng
cach phéng dién vang quang vao khong khi bén trong budng plasma nay, budng plasma
thi hai dwoc hinh thanh bdi: mot vé ngoai tao thanh khoang bao kin ving chira dién
cuc bén ngoai va cac khe khong khi ndm trén bé mat ngoai doc truc 6ng thy tinh thach
anh, hién tuong phéng dién vang quang sinh ra tai vi tri cic khe khong khi trén éng

thiy tinh thach anh xung quanh mép dién cyc ngoai.

13. Hé thong theo diém 12, trong do, dién cyc ngoai bang vét liéu nhom hodc
ddng hodc inox c6 bé day moéng, co chirc ndng la dién cuc cao ap ndi vdi cuc cao 4p cua

nguon cao ap, dién cyc trong la dng inox ndi dét.

14. Heé théng theo diém 12 hodc 13, trong do, budng plasma thi nhit va budng
plasma thi hai con bao gdm it nhit mot cong dé bom khong khi vao trong dé gia ting

nong do ozon trong khe hé dién cyc, lam tang néng dd ozon trong nudc.

15. Hé théng theo diém bat ky tir 12 dén 14, trong d6 budng plasma thtt hai con
bao gdm cdng ra dé dwa khi ozon dén bdn chira sau x 1y thong qua dng dan khi va cac
dia sui dé tang hidu qua xit ly, cot xu 1y nudce cép sinh hoat con bao gdm cong ra dé dan

nudc sau khi xt 1y plasma vé bon chira sau xtr ly.

M3 ta vin tit cac hinh vé
Hinh 1: So d6 quy trinh x{t Iy nudce cAp sinh hoat tir nude ngim da biét;

Hinh 2: Quy trinh xt ly nudc cép sinh hoat’b%mg plasma lanh theo gidi phap hiru

ich;

Hinh 3: Két cAu ot xit Iy nudc cip sinh hoat bang plasma lanh theo giai phép

hiru ich; va
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Hinh 4: So dd hé théng xtt Iy nude cép sinh hoat bang plasma lanh theo giai phap

hitru ich.

M6 ta chi tiét giai phap hiru ich

Giai phap hitu ich duoc tao ra nham muc dich xt Iy nuéce dat tiéu chuén nuéc cip
sinh hoat & quy md nho (hd gia dinh) véi thoi gian xu ly ngin. Bé dat dugc muc dich e

ra & trén, giai phap hitu ich dé xuat cac doi tugng sau déy:

Nhu duge thé hién & Hinh 2, quy trinh xt Iy nuéce cép sinh hoat bang plasma lanh

bao gdm céac budc:

buéc 1- trit nude dau vao: nuéce thd duge bom tir giéng khoan c6 do sdu tir 80
dén 100m bang may bom nuéc thir nhét v6i luu luong khoang tir 10 dén 25 lit/phut dén
bé chtra dAu vao, bude nay ding dé dua nude nglm tir cac giéng khoan Ién trit & bé dau
vao tao ngudn cung cép cho budc tiép theo cling nhu ding dé ling cat hodc tap chét co

hoc dugc bom cung véi nude;

budc 2 - loc thd: nude duge bom tur bdn dau vao qua cdt loc ap luc dén bon trix
trung gian véi luu luong 10 dén 25 lit/phit nho mdy bom thi hai dé loai bo chét rén lo
ling c6 kich thudce 16n cling nhu khir mot phén mui hdi cia nude, nude sau khi loc thod

duoec trit & bon trit trung gian;

bude 3 - xt ly plasma dé khtr mui, diét vi khudn va oxy hoa sit va asen trong
nude: tr bon trit trung gian, nudc duge bom dén bd phan xir ly bang plasma lanh véi
luwu luong tir 3 dén 6 lit/phut; bd phan xt ly plasma bao gdm nhiéu cot plasma dugce lap
song song v6i nhau, mdi cot plasma c¢6 hai budng plasma, c6 luu lugng xir 1y 1a 1 dén 2
lit/phut; nude dugce xtr 1y tai budng plasma thi nhét bing phong dién man chén nhd vao
dién ap cao dén 18 kV v6i tan sb 31 kHz dit 1én hé théng dién cuc; phong di€én man
chén tao nén vo sb tia lira dién c6 kich thudc micromet xuét hién dong thoi da chuyén
khong khi trong khe dién cuc sang trang thai plasma, tai déy plasma tac dong truc tiép
v6i nuée can xir Iy thong qua cdc dién to nang lugng cao, ozon va tia cuc tim (UV); su
va dap cta dién to nang lugng cao vao bé mit nude ciing nhu sy hoa tan cia ozon vao

nu6e hinh thanh nén ge tu do hydroxyt va céac chit oxi héa manh khac; sy tac dong

-8
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tbng hop ctia UV trong khe hé dién cuc, gbe tw do hydroxyt va cac chét oxi h6a manh
trong nudc di gitp cho plasma lanh tao nén tir phong dién man chin c6 kha ning diét
khudn, oxi héa kim loai hoa tan trong nuéc, phén rd hop chét hoa hoc hitu co va khr

cac doc chit nhu HaS, NH3 v.v..;

tai budng plasma tht hai, dién truong ting cao tai cac mép dién cuc ngoai va
vugt qua do bén dién cua khong khi tao nén ion héa va cham din dén su hinh thanh
phong dién vang quang va céac dién tir nang lugng cao; cac dién tu nang lugng cao tac
dong vao cac phan tir oxy xung quanh mép dién cyc hinh thanh nén ozon; hIQ’ng ozon
sinh ra dugc dua vao bdn chira sau xtt ly thong qua cic dia sui dé tiép tuc tac dong dén

nudc trong bon,

khong khi dugc bom vao budng plasma tha nhét va budng plasma tht hai véi luu
luong thich hop dé gia ting ham lugng ozon sinh ra trong khe hé dién cuc dan dén tang

luong ozon hoa tan trong nude cling nhu 1a hiéu qua xtr 1y,
nude sau khi qua budng plasma thir nhét dugc trir trong bon chtta sau xu ly;

budc 4 - khit ozon va ling két tia: sau khi ra khoi cac ¢t xir ly plasma, nude
duoc trit lai trong bon chira, thoi gian luu nude trong bdn chita sau xtr 1y ké tir khi day
bon 1a tir 10 dén 30 phat dé du lugng ozon trong nude tiép tuc phat huy tac dung va

phan ra hoan toan cling nhu c6 du thoi gian de lang ket tha cua sat va phtrc chat sat-asen;

buéc 5 - tao 4p cho nudc sau xtt ly: nudce tir bon chira sau xtt ly dugc bom deén
bdn chira nuéc sach dit trén cao (cach mit dat khoang 1,5 m) dé tao &p luc cung cap

nude dén nguoi st dung; va

budc 6 - khir dd cung, 1am mém nuéfci. tai noi nguoi st dung, nude tiép t1_1_¢ duogc
lam mém bang bo loc tinh hai cép bao gbém cot loc chira 15i loc PP (kich thudc 16 cua
luédi loc 1a Spm) va cdt ion duong nhim loai bé phan két tia khong ling va giam do
ctrng cia nuGe sau xir ly, nude sau khi dugc lam mém béng cot loc tinh gém hai cép loc

va dugc st dung 1am nudc cap sinh hoat dat tiéu chuén.

Theo giai phap hitu ich, dé thyuc hién quy trinh néu trén, can phai ¢6 cot Xt 1y

nude cap sinh hoat bang plasma lanh. Nhu dugc thé hién ¢ Hinh 3, cot x( ly nude cAp

-0
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sinh hoat bang plasma c6 chu tao bao gdm: budng plasma th nhét va budng plasma thu

hai bao bén ngoai budng plasma thir nhét, trong do,

budng plasma thtt nhét 7b tao ra mdi trudng plasma bang cach phong dién man

chén, budng plasma thu nhét duge hinh thanh boi:

dién cuc trong 7a bang vat liéu kim loai dang ong d€ nudce can xu ly dugc cap

vao mot dAu tha nhét ¢ thé chay tran ra & mot dau thir hai cua dién cuc trong,
6ng thuy tinh borosilicat 7h dm st bén ngoai dién cuc trong,

bng thﬁy tinh thach anh 7d dit ddng truc va bao bén ngoai bng thuy tinh

borosilicat 7h, va

dién cuc ngoai 7c béng vat liéu kim loai bao boc bén ngoai 6ng thuy tinh thach

anh 7d, dau trén cua 6ng thuy tinh thac_h anh dugc day kin nho nép day 7i,

budng plasma thit hai 7f nim bén ngoai budng plasma thi nhét 7b, tao ra ozon
bang cach phong dién vang quang vao khong khi bén trong budng plasma nay, budng
plasma thit hai 7f dugc hinh thanh béi: mt vo ngoai tao thanh khoang bao kin vung
chira dién cuc bén ngoai va cac khe khong khi nim trén bé mit ngoai doc truc 6ng thity
tinh thach anh (7d), hién tugng phong dién vang quang sinh ra tai vi trf cdc khe kh@ng
khi trén dng thiy tinh thach anh xung quanh mép dién cuc ngoai (7¢).

Theo mdt phuong 4n cu thé cua giai phap hitu ich, dién cyc ngoai bang vt liu
nhdm hodc ddng hoic inox c6 bé day mong, c6 chirc ning 1a dién cuc cao ap noi véi

cuc cao ap ctia nguodn cao ap, dién cyc trong la ong inox dugce noi dat.

Theo mot phuong an cu thé khac ctia gidi phap hitu ich, trong dé budng plasma
tht nhét va budng plasma thit hai con bao gdm it nhit mot cdng dé bom khong khi vao
trong dé gia tang ndng dd ozon trong khe ho dién cuc, lam tang ndng do ozon trong

nudc.

Theo mot phuong 4n cu thé khéc cua giai phap hiru ich, trong do budng plasma

thi hai con bao gébm cdng ra d¢ dua khi ozon dén bon chira sau xur Iy thong qua 6ng dan
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khi va cac dia sui dé tang hidu qua xu ly, cdt xir Iy nude cap sinh hoat con bao gom

cbng ra dé dan nudce sau khi xir 1y plasma ve bon chira sau Xt ly.

Nhu duoc thé hién & Hinh 4, mot dbi twong yéu cau bao hd cua giai phap hiru ich

ciing 1a hé théng xi Iy nude cAp sinh hoat bang plasma lanh bao gom:

bdn chita nude dau vao 2, cot loc tho 4 dé loc nude so bd tur bon chtra nudc dau
vao, bé trung gian 5 chira nuéc sau khi qua cdt loc tho, bd phén xir Iy plasma 7 dé xir ly
nuéc bang phéng dién man chén va phéong dién vang quang, bon chira sau xir ly 8 dé
chtra nudc céip cho dai nudc 10, dai nude dé chira nudc sach va tao ap luc cép nude dén
noi tiéu thy, va cdt loc tinh 11 gém hai cép loc dugc lép dé loc nudc & noi tiéu thy trudce

khi st dung.

Theo mdt phuong an cu thé ctia giai phap hiru ich, trong d6 h¢ théng néu trén bao

gdm it nhat mot may bom nudc thir nhat 1 d& bom nudc tir giéng khoan 1én bon dau vao.

Theo mot phwong an cu thé cua giai phéap httu ich, trong d6 hé théng néu trén bao
gbm it nhit mot méay bom nuéc thir hai 3 48 bom nuéc tir bdn chira nude dau vao di

qua cot loc tho.

Theo mot phuong an cu thé cua giai phap hitu ich, trong d6 hé théng néu trén bao
gom it nh4t mot may bom nudc thi ba 6 dé bom nuéce tir bé trung gian vao bd phan xir

ly plasma.

Theo mot phuong an cu thé ctia gii phép hiru ich, trong d6 h¢ théng néu trén bao
gdm it nhat mdt may bom nudc thir tw 9 dé bom nudc tir bdn chira nude sau xt 1y 1én

dai nudec.

Theo mdt phuong an cu thé ctia giai phéap hitu ich, trong d6 bd phéan xt 1y plasma
bao gdm nhiéu cot xtt Iy nude cép sinh hoat bang plasma nhu da dugc dé cap o cac
phuong an néu trén, dugc l4p song song v&i nhau dé xur Iy nudce bing phéng dién man

chin va phong dién vang quang.

Nguyén ly hoat dong cta hé théng xtr Iy nudc cép sinh hoat bang plasma lanh

duoc trinh bay sau day c6 tham chiéu dén Hinh 3 va Hinh 4:
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Nuéc ngdm tir giéng khoan dugc méay bom nude thir nhit 1 ddy vao bon chira
nuée dau vao 2 dé 1am ngudn cung cip cho céc budce tiép theo. Tir ddy nho vao may
bom nude tht hai 3, nuéc dugc bom qua cot loc ap luc 4 dén bdn trit trung gian 5 dé
loai bo chit rin lo limg c6 kich thudce 16n cling nhu Khir mot phan mui hoi cta nude,
nudc sau khi loc ap luc duge trit & bon trit trung gian. Nho vao may bom nude thir ba 0,
nuée tir bon trit trung gian dugc dwa vao bd phan xit Iy plasma 7. Bo phan xt ly plasma
duoc tao thanh tlr cac cot xt ly nude cAp sinh hoat bang plasma lanh lap song song véi
nhau (khong dugc thé hién trén cac hinh v&). Tai ddy, nudc dugc di€t khuén, oxi hoa st
va asen, khir mui va amoni. Sau kh1 ra khoi bo phan xir ly plasma 7, nuéc dugc trit
trong bdn chira sau xu ly 8. Thoi gian luu nude trohg bdn chira 8 ké tir khi bé)n day
nuéce 1a khoang tir 10 dén 30 phut dé ling két tia sit va phirc chit sdt-asen ciing nhu ¢6
thoi gian dé du 1u¢ng ozon tiép tuc phét huy tac dung dén khi phan ra hoan toan. Sau do6
nuéc duge bom dén dai nuée 10 nho méay bom nude thi tu 9 dé tao ap luc cung cip
cho céc hd dan. Tai cac hd dan, nude chay qua bo loc tinh 11 bao g@)m hai cép loc nho
chénh léch cot 4p dugc tao ra tir 4o cao cua dai nudc, dé khtr 46 cting, lam mém nudc

ciing nhu loai bd cac két tia khong ling.

Cot xtr ly nudce cAp sinh hoat béng plasma lanh déong vai tr0 chinh cua hé »théng_xﬁ
ly trong viéc di€t khuén, oxy hoa sit, oxy héa asen, va xu ly cac doc t6 nhu HaS va
NH4* trong nuée nho vao su két hop ctia plasma lanh duge tao ra tir phong dién man
chin va phong dién vang quang. Nudc tlr bdn trit trung gian 5 dugc may bom nudc thi
ba 6 bom vao bd phan xit ly plasma 7 chta cac cot xr Iy nude cip sinh hoat bang
plasma lanh thdng qua céc dién cuc trong 7a bang 6ng inox. Nudc chéy tran trén bé mit
ngoai & mot diu ctia dién cuc trong 7a tao thanh 16p nude mong. Lép nude nay chay
qua buéng plasma thtr nhét 7b dugc tao nén tir hé théng dién cuc tru déng truc bao gém
dién cuc trong 7a bang éng inox va dién cyc ngoai 7¢ duge lam tr mang kim loai
(nhom hodc d6ng hodc inox) moéng. Hai dién cuc nay dugc ngdn cach bang 6ng cich
dién thuy tinh thach anh 7d. H¢ théng dién cuc duge cép dién 4p tu nguén cao ap co tan
sb cao 7e (18 kV - 31 kHz). Dudi tac d(f)hg cua dién ap cao, plasma dugc tao ra 6n cﬁnh
bén trong dng thly tinh thach anh nhd vao phéng dién man chén va bén ngoai c”')ng'thﬁy

tinh thach anh tai mép dién cuc ngoai nho vao phong dién vang quang. L&p nude chay
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qua budng plasma thit nhét 7b s& chiu tc dong truc tiép ctia plasma lanh tir phong di¢n

man chiin thong qua céc thanh phan nhu: di¢n tr ndng lugng cao, ozon, UV, v.v..

Nuéc sau khi qua budng plasma thir nhét 7b s& vao bdn chira sau xir ly 8 dé lang
két tia va phan rd hoan toan du lugng ozon. Céc dia sui 8a duoc lap dat tai bdn chira
sau xtr ly 8 dé hoa tan luong ozon dugc sinh ra tir budng plasma tha hai 7f lam tang
hiéu qua xu Iy nudc. Bom khong khi 7g dung dé cung cip khong khi vao ca hai budng
plasma. Luong khong khi cung cAp nay c6 tac dung gia tang ndéng do ozon trong ca hai
budng plasma dan dén tang ham luong ozon trong nudc va cudi cling 1a téng hi€u qua
xt ly. Tac dong tong hop ctia plasma do phong dién man chéin & budng plasma thir nhét
va ozon & budng plasma tht hai do phong dién vang quang s& nang cao hiéu qua xt ly

nude tng thé cla thiét bi.

Vi du thwe hién gidi phap hiru ich
* Két qua xir Iy nudce ngim trong phong thi nghiém

Két qua thi nghiém xt Iy nudce ngam trong’ phong thi nghiém duoc cho & Bang 1.
Plasma lanh ¢6 hiéu qua xt ly E. coli rht cao, tham chi & mutc do nhiém cao dén 24.000
MPN/100mL, nuéc sau xir Iy khong con phat hién E. coli va dat ti€u chuén ctia nuéc
ubng. Hiéu qua xt ly sit dat dén 98,9%. Véi su hd trg cta Fe (III) véi lidu hiqng 2
mg/L (tinh theo Fe) hé théng c6 thé dua ndéng do asen trong nudce tir 0,90 + 0,68 mg/L
xubng duéi 0,01 mg/L dat tiéu chuin cua nuéc ubng. Cac chi tiéu theo ddi con lai déu

dat tiéu chuAn QCVN 01:2009/BYT.

Bang 1. Két qua xir 1y nuéce ngim trong phong thi nghiém

QCVN
Chi tieu Pon vi Truée xir ly Sau xur ly
01:2009/BYT
pH - 6,73 £ 0,35 7,00 £ 0,44 6,5 - 8,5
EC us/cm 1.283 + 20,82 1.270 £ 10,0 -
TDS ppm 640 £ 10 633,33 £5,77 1000
Do duc NTU 83,06 £ 6,23 1,12+£0,84 2
Nitrat mg/L 3,33+£1,0 6,37 + 1,02 50
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As- mg/L 0,90 £0,68 0,0006 £ 0,0001 0,01
Fe mg/L 527+ 1,13 0,06 £ 0,02 0,3
E.coli | MPN/100mL 24.000 KPH KPH

* Két qua xur Iy nude ngam tai ho dan

Thiét bi xt Iy nudc ngdm bang plasma lanh duoc 14p dat dé tht nghiém cung cip

nuée sach cho 4 ho dan. Thiét bi van hanh theo mé va tiéu thu 1,6 kWh dien dé xi Iy

1m3 nude. V& mit cam quan, nude sau xu ly trong suot, khong mau, khong mui, khong

can va khong bi dong vang trong thoi gian luu tri dé str dung (khoang 1 dén 3 ngay).

Két qua chi tiét vé chit lugng nuéce trude va sau xu ly duge cho trong Bang 2, tat ca 14

chi tiéu ctia nudce sau xu Iy déu dat QCVN 02:2009/BYT.

Bang 2. Két qua xtt 1y nudce ngam tai ho dan

So sanh véi
TT Chi tiéu Pon vi Trwée | Sauxirly QCVN 02:2009/BYT
xir ly I II
1 Mau sic TCU 22,1 KPH (<5,0) 15 - 15
Khong Khong
o Khong c6 | Khong co
2 Mui vi - cO6 mui cO6 mui
mui vi la mui la
vi la la
3 Do duc NTU 22,8 0,34 5 5
KPH
4 Clo du mg/L 3,62 0,3-0,5 -
(<0,2)
5 pH 6,82 7,81 6-8,5 6-8.,5
6 | Amoni (NH4") mg/L 4,19 0,02 3 3
7 Fe mg/L 1,47 <0,015 0,5 0,5
Chi s6
8 mg/L <0,5 <0,5 4 4
Pecmanganat
Do cling tinh :
9 mg/L 346 327 350 -
theo CaCOs
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Ham luong '
10 mg/L <5,0 <5,0 300 -
Clorua
Ham lugng
11 . mg/L 0,21 0,2 1,5 -
Florua _
Ham luong .
12 , , mg/L 0,003 <0,003 0,01 0,05
Asen tong s
13 Coliform MPN/100mL <3 <3 50 150
14 E.coli MPN/100mL <3 <3 0 20

Hiéu qua dat dwec ciia gidi phap hiru ich

Xir 1y thanh cong nude ngam bi nhiém sit, Asen, E. coli va Amoni. Nudc sau khi
xur Iy dat QCVN 02:2009/BYT. Suét tidu hao dién ning & mirc 1,6 kWh/1m? nude xir 1y.
Quy trinh cong nghé¢ &p dung cho thiét bi hoat dong theo mé (1m?/ 1 lan xu ly), cong
suat xtr ly: 6m3/ngay dém, nudc sau xtr ly dat tiéu chudn QCVN 02:2009/BYT.

Danh sach cac sb chi dan trén cac hinh vé:

S chi dan Tén goi chi tiét

1 May bom nuéc thir nhat

Bo6n chtra nudce dau vao

May bom nude tht hai

Bon chira trung gian

May bom nuéce thir ba

2
3
4 Cotloc ap luc
5
6
7

Bo phén xur ly plasma

Ta Dién cuc trong

7b Budng plasma thtt nhit

Tc Dién cuc ngoai bang mang kim loai

7d 6ng thiy tinh thach anh

Te Nguon cao ap
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71 Budng plasma thtr hai
7g Bom khong khi
7h 6ng thuy tinh borosilicat
7i Niap day

8 Bon chira sau xt ly
8a Dia sui

9 May bom nuéc thir tu

10 Dai nude

11 B0 loc tinh
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YEU CAU BAO HQ

1. Quy trinh xt ly nudc cap sinh hoat bang plasma lanh bao gdm cac budc:

bude 1: tri nude diu vao: nude tho duge bom tir giéng khoan ¢6 do sau tir 80 dén
100m bing may bom nude thtt nhét véi luu lugng tir 10 dén 25 lit/phit dén bé chtra dau
vao, buge nay ding dé dwa nuée ngam tir cac giéng khoan 1én trix & bé dau vao tao
ngudn cung cip cho budc tiép theo cling nhu ding dé lang cat hodc tap chét co hoc

dugc bom cung voi nudce;

budce 2: loc tho: nudc duge bom tur bdn dau vao qua cot loc ap luc dén bon trix
trung gian voi luu lwong tir 10 dén 25 lit/phut nho méy bom nudc thir hai dé loai bd
chét ran lo ling c6 kich thudc 16n ciing nhu khir mot phin mui hoi cia nude, nude sau

khi loc thd dugc trir & bdn trit trung gian;

bude 3: xir ly plasma dé khir mui, diét vi khuén va oxy hoa sit va asen trong
nude: tir bon trit trung gian, nude duge bom dén bo phan xtr Iy bing plasma lanh véi
luu lugng tu 3 dén 6 lit/phut; bo phan xu 1y plasma bao gbm nhiéu cdt plasma dugc lépv
song song v&i nhau, mdi ¢t plasma c6 hai budng plasma, c6 luu lugng xur 1y 1a tir 1 dén
2 lit/phit; nude duge xtr ly tai budng plasma thtt nhét bang phéng dién man chén nho

vao dién &p cao dén 18 kV v6i tin sb 31 kHz dat 1én hé thdng dién cuc;

tai budng plasma tht hai, dién truong ting cao tai cic mép dién cuc ngoai va
vuot qua do bén dién cta khong khi tao nén ion héa va cham dan dén su hinh thanh
phong dién vang quang va céc dién t nang luong cao, cac dién tr ndng luong cao tac
dong vao cac phan tir oxy xung quanh mép dién cuc hinh thanh nén ozon, lugng ozon
sinh ra duoc dua vao bdn chira sau xit Iy thong qua cac dia sii dé tiép tuc tac dong dén

nudc trong bon; va

bom khong khi vao budng plasma tht nhét va budng plasma tht hai voi luu
lugng thich hgp dé gia taing ham lugng ozon sinh ra trong khe hé dién cuc dan dén tang

lugng ozon hoa tan trong nudce cling nhu 1a hiéu qua xir Iy nude ¢ bude tiép theo;
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buéc 4: khir ozon va ling két tha: sau khi ra khoi cdc cdt xi 1y plasma cta bd
phan xtr 1y plasma, nuéc duoc trit lai trong bon chira sau xtr 1y, thoi gian luu nude trong
bon chira sau xi 1y ké tir khi dly bon 1a tir 10 dén 30 phat & du lugng ozon trong nudce
tiép tuc phat huy tac dung va phan ra hoan toan cling nhu c6 du thoi gian dé ling két tia

ctia sat va phure chat sat-asen;

buéce 5: tao ap cho nuéc sau xtt ly: nude tir bon chira sau Xt ly duge bom dén bon

chtta nu6c sach dit trén cao dé tao ap luc cung cip nude dén ngudi su dung; va

budc 6: khir dd cing, lam mém nudc: tai noi nguoi st dung, nudc tiép tuc dugc
lam mém béng b0 loc tinh hai cép bao gém cot loc chira 18i loc PP va cot ion duong
nham loai b6 phan két tiia khong ling va giam do clng cta nudc sau Xt ly, nude sau
khi duoc lam mém bﬁng cOt loc tinh g6m hai cép loc va dugce st dung lam nuée cép

sinh hoat dat tiéu chudn.

2. Cot xir-ly nuée cdp sinh hoat bang plasma lanh dé thuc hién quy trinh theo

diém 1, cot xir Iy nudce cap sinh hoat bang plasma c6 cau tao bao gom:

budng plasma thir nhét va budng plasma thtt hai bao bén ngoai budng plasma thir

nhét, trong do.

budng plasma thit nhéit (7b) tao ra mdi truong plasma bang cach phong dién man

chin, budng plasma th nhat dugc hinh thanh boi:

dién cuc trong (7a) bang vat lidu kim loai dang éng dé nude can xir ly duoc cép

vao mdt dau thir nhét ¢6 thé chay tran ra & mot dAu thtt hai cta dién cuc trong,
bng thuy tinh borosilicat (7h) 6m sat bén ngoai di¢n cuc trong,

6ng thuy tinh thach anh (7d) dat dong truc va bao bén ngoai 6ng thiy tinh
borosilicat (7h),

dién cuc ngoai (7c) bing vat liéu kim loai bao boc bén ngoai 6ng thuy tinh thach

anh (7d), dAu trén cta 6ng thuy tinh thach anh dugc ddy kin nho nép day (7i), va
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budng plasma tht hai (7f) nim bén ngoai budng plasma thir nhét (7b), tao ra ozon
bang cach phong dién vang quang vao khong khi bén trong budng plasma nay, budng
plasma thir hai (7f) dwgc hinh thanh béi: mot vo ngoai tao thanh khoang bao kin vung
chira dién cuc bén ngoai va cac khe khong khi ndm trén bé mit ngoai doc truc éng thiry
tinh thach anh (7d), hién tugng phong dién vang quang sinh ra tai vi trf cdc khe khong
khi trén dng thuy tinh thach anh xung quanh mép dién cuc ngoai (7¢).

3. Cot xur Iy nuGe cap sinh hoat theo di€m 2, trong do, dién cuc ngoai bang véat
licu nhom hodc ddng hodc inox c6 bé day mong, co chirc ning la dién cuc cao ap noi

voi cuc cao ap cua ngudn cao ap, dién cuc trong 1a 6ng inox duoc noi dat.

4. Cot xir Iy nude cdp sinh hoat theo diém 2 hoic 3, trong d6, budng plasma thi
nhat va budng plasma tht hai con bao gbm it nhit mot céng dé bom khong khi vao
trong dé gia ting ndng do ozon trong khe hd dién cuc, lam tang nbéng do ozon trong

nudc.

5. Cot xtr ly nudce cAp sinh hoat theo diém bat ky tir 2 dén 4, trong d6 budng
plasma tht hai con bao gbm cdng ra dé dua khi ozon dén bdn chira sau xur 1y théng qua
6ng dan khi va cac dia sui dé tang hidu qua xt ly, cot xur Iy nude cép sinh hoat con bao

gbm cbng ra dé dan nuée sau khi xtr 1y plasma vé bdn chtra sau xtt 1y.
6. Hé thong xr 1y nude cép sinh hoat bang plasma lanh bao gom:
bdn chira nude dau vao (2),
cot loc thd (4) dé loc nude so bo tir bdn chira nuéc dau vao,
bé trung gian (5) chira nuéce sau khi qua cot loc thd,

bo phén xt ly plasma (7) @8 xir Iy nu6e bang phong dién man chén va phong dién
véng quang, trong d6 bo phén xtr 13'7 plasma (7) bao gbm nhiéu cot xt Iy nude cAp sinh

hoat bing plasma dugc l4p song song v&i nhau,

trong d6 mdi cot xir Iy nude cap sinh hoat bang plasma c6 cau tao bao gom:
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budng plasma thir nhat va budng plasma thir hai bao bén ngoai budng plasma thir

nhét, trong d6

budng plasma thir nhét (7b) tao ra moi trudng plasma bang cach phong dién man

chiin, budng plasma tht nhét dugc hinh thanh béi:

dién cuc trong (7a) bang vat liéu kim loai dang 6ng dé nude can xir ly duge

cap vao mot dAu thir nhat c6 thé chay tran ra & mot dau thir hai cta dién cuc trong,
6ng thuy tinh borosilicat (7h) 6m séat bén ngoai dién cuc trong,

éng thity tinh thach anh (7d) dat ddng truc va bao bén ngoai 6ng thuy tinh

borosilicat (7h), va

dién cuc ngoai (7¢) bang vat lidu kim loai bao boc bén ngoai dng thuy tinh

thach anh (7d),

budng plasma th hai (7f) ndm bén ngoai budng plasma thir nhét (7b), tao ra ozon
bang cach phong dién vang quang vao khong khi bén trong budng plasma nay, budng
plasma thir hai (7f) dugc hinh thanh béi: mdt vé ngoai tao thanh khoang bao kin vung
chtra dién cuc bén ngoai va cac khe khong khi nam trén bé mit ngoai doc truc dng thiy
tinh thach anh (7d), hién tugng phéng dién vang quang sinh ra tai vi tri cac khe khong
khi trén dng thily tinh thach anh xung quanh mép dién cuc ngoai (7¢),

bon chira sau xtt 1y (8) dé chira nudc cap cho dai nudce (10), va
dai nude (10) dé chira nude sach va tao ap luc cap nudc dén noi ti€u thy, va

cot loc tinh (11) gdm hai cép loc duge lap dé loc nudce & noi tiéu thy trude khi st

dung;

trong d6 hé thdng bao gdm it nhit mot may bom nudc thu nhét dé bom

nudce tir giéng khoan 1én bon dau vao,

trong d6 hé théng bao gbm it nhat mot may bom nude thir hai dé bom nude

tir bdn chira nuéc dau vao di qua cot loc tho,
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trong d6 hé théng bao gdm it nhat mot may bom nuéce thit ba dé bom nudc

tir bé trung gian vao bo phan xtt Iy plasma,

trong d6 hé thdng bao gbm it nhit mot may bom nudc thi tu dé bom nudc

tlr bon chtra nude sau xu ly 1én dai nude.

7. Hé thong theo diém 6, trong d6, dién cuc ngoai bang vat li¢u nhom hodc dong
hodc inox c6 bé day mdng, c6 chirc ndng la dién cuc cao ap noi véi cue cao ap cua ngudn

cao ap, dién cyc trong la ong inox noi dat.

8. Hé théng theo diém 6 hoic 7, trong do, budng plasma thir nhét va budng plasma
thir hai con bao gdm it nhat mét cdng @ bom khong khi vao trong dé gia tang ndng do

ozon trong khe hé dién cuc, lam tdng nong do ozon trong nudc.

9. Hé théng theo diém bét ky tir 6 dén 8, trong d6 budng plasma thir hai con bao
gdm cdng ra dé dua khi ozon dn bdn chira sau xir Iy thong qua éng din khi va cic dia
sui dé tang hidu qua xi 1y, cot xt 1y nude cap sinh hoat con bao gbm cong ra dé dan

nudc sau khi xitr Iy plasma vé bon chira sau xu ly.
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