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(54) HE THONG XULY PLASMA VA PHUONG PHAP XU'LY NUGC UGNG BANG
HE THONG XULY PLASMA

(57) Sang ché dé xudt hé théng xtr 1y plasma bao gom nguén nuée (1), bo loc tho
(2), bon diéu dp (3), van tiét luvu Q2 dugc dat sau bon diéu 4p (3) dé diéu chinh
luu luong va 4p suét vao budng xtr 1y plasma (4), mach diéu khién dong plasma
(5), bo diéu khién lap trinh ty dong (6) va bén chiia nudc sach (7), bén chita
nudc tran vé (8). Nguon nudc (1), bo loc tho (2), budng diéu 4p (3), budng xir 1y
plasma (4), bon chita nu6c sach (7) va bon chita nude tran vé (8) dugc ndi véi
nhau bang cdc 6ng din. Sing ché ciing dé xudt phuong phdp xir 1y nuéc udng
bang hé thong x{ 1y plasma, nudec sau khi dugc xit 1y dat tiéu chudn nuéc udng

déng chai.
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Linh vwc ky thudt dwoc dé cip

Sang ché dé cap dén linh vuc xu ly nuéce sach cu thé 1a hé théng xu ly
plasma va phuong phép xir Iy nuéc udng bing bing hé thdng xur Iy plasma.
Tinh trang kj thudt ciia sing ché

D3 biét trén thi trudng hién nay, viéc xir ly nude udng dong chai chu yéu
la dung phuong phdp loc RO ho#c Nano. Trong thuc té, néu loc RO ta duogc
nudc tuong ddi tinh khiét, loai bo gén nhu hoan toan cac chit khoang va cac
chit vi lugng c6 trong nude. Nhuoe diém cia RO 1a loai hét tht ca cac khoang
chét c6 loi cho sttc khée nén anh hudng dén stc khoe. Dbi voi cdng nghé loc;
Nano, nhitng chit dgc hai c6 trong nuéc chi duoc loc t6i dudi ngudng cho phép.
Két qua cho ra nudc sach nhung van con nhiém cac loai c¢in, vi khudn, tao, ndm
va virus. Nhugce diém chinh ciia hai phwong phép xir ly trén 1a hidu suét thip,
mang loc bi tét, chi phi cao, van hanh tén nhiéu ning lugng va phuc tap va phai
XU Iy mang ban sau khi str dung.
Bdn chit ky thugt cia sdng ché

Muc dich cua séng ché 1a dé xuét mot phuong phép xtt Iy nuéc udng
dong chai tw dong c6 thé khic phuc duoc nhuoc didm cua nhiing phuong phap
trén. Dé thuc hién muc dich nay, sang ché dé& xuit hé théng xu ly plasma va
phuong phap xtr Iy nudc udng bang hé théng xir 1y plasma, khac biét & chd
plasma dugc tao ra truc tiép ngay trong méi truong nude.

Heé théng xir Iy plasma bao gdém céc bd phan chinh: ngudn nudéc (1), bd
loc thd (2), bdn diéu ap (3), van tiét luu Q2 duoc diit sau bdn diéu 4p (3) dé didu

chinh luu lwong va 4p suét vao budng xir ly plasma (4), mach didu khién dong
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plasma (5), bd didu khién 1ap trinh tu dong (6) va bdn chira nudce sach (7), bon

chtra nudc tran vé (8);

ngudn nudce (1), bd loc thd (2), bdn diéu ap (3), budng xit Iy plasma (4),
bdn chira nude sach (7) va bdn chira nude tran vé (8) duoc ndi voi nhau bang
cac dng dén;

bd loc tho gém ba cot loc ndi tiép nhau 1an luot 1a cOt cat, cot than hoat
tinh va cdt trao dbi ion;

mach diéu khién dong plasma (5) gdm c6 bd ngudn plasma va hé théng
diéu khién dong plasma;

khac biét & chd,

budng xir ly plasma (4) dugc tao thanh tir nhiéu mé dun xir Iy plasma
ghép lai song song véi nhau theo hinh luéi chit nhat, mbéi moét md dun xir ly
plasma gdm hai dng thach anh c¢6 chiéu day 2 mm dat dirng dong truc 1dng vao
nhau c6 khe hd tir 3 mm dén 8 mm, dng bén ngoai cao 250 mm, éng bén trong
thdp hon dng bén ngoai tir 5 mm dén 10 mm, mot dng dién cuc bing inox 6m sat
thanh dng bén ngoai ¢6 chiéu dai 200 mm, day 1 mm ndi vdi cuc duong cua
ngudn plasma, mdi trudng nude bén trong hai dng thach anh ndi véi cuc am cia

nguodn plasma.

Phuong phap xir Iy nudc udng bing hé théng xur ly plasma, trong do
nuée tir ngudn nude (1) duoc loc thd khi qua bd loc thd (2) duogc 6n dinh luu
lwong va ap suét & bdn didu 4p (3) nho van tiét lvu Q2 cho pht hop véi budng
xit ly plasma (4), nu6c dugc dua vao budng xir Iy plasma (4), dugc bom vao ng
bén trong clia mdi md dun xur ly plasma theo huéng tir dudi 1én va chay tran ra

ngoai thanh dng bén trong dugc bao boc bdi dng bén ngoai dong vai tro 1a chét
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cach di€n, s€ xay ra vung plasma gitta hai dién cuc, mot dién cuc la nudc va mot
dién cuc béng inox; dudi tac dung cua dong lyc cac hat mang dién, tia UV va
cac goc tur do ¢6 luc oxy hoéa rit manh c6 trong dong plasma, cac loai vi rit, vi
khuan, ndm mdc va cac tap chét hiru co trong nudc bi xir Iy thanh CO, va H,0;
cac kim loai ndng nhu st va mangan hoa tan trong nudc, mui héi nhu Cl,, H,S
va d§ mau cling bi xur ly bﬁng cac chét oxy béc cao tao hoi bay 1én hoac két tua
nén dé dang loc ra khoi hé théng; nude thuy cuc sau khi qua budng xir ly plasma
tr& thanh nude sach dat tidu chudn nurée ubng déng chai.
MG td vdn tdt cdc hinh vé dinh kém

Hinh 1: Hinh thé hién hé thdng xtr Iy plasma.
MG td chi tiét phwong dn thuwc hién sdng ché

Nhu d4 trinh bay & trén, nuéc duge xir Iy biang cong nghé plasma, cu thé
la plasma dugc tao ra ngay trong mdi trudng nude nhd hé théng xur ly goi la hé

théng xr Iy plasma.

Hinh 1, hé thdng xtr ly nuéc ty dong bing cong nghé plasma. Heé théng
gém cac phén chinh: nguén nudée 1, bd loc thd 2, bon didu ap 3, van tiét luu Q2
(khong thé hién trén hinh v&) dugc dit sau bdn diéu 4p 3 dé diéu chinh luu
lugng va 4p suat vao budng xir ly plasma 4, mach diéu khién dong plasma 5, bo
diéu khién 18p trinh tr déng 6, bdn chira nudce sach 7 va bdn chita nude tran vé 8.
Ngudn nuée 1, bd loc thod 2, bon diéu ap 3, bu(‘“)ng xu ly plasma 4, bdn chua
nudc sach 7 va bdn chira nudc tran vé 8 dugc ndi véi nhau bfmg cac 6ng dan.

Ngudn nuéc 1 dat & ddu vao cua hé thdng c6 nhiém wvu cung cip nudc
cho budng xir Iy plasma 4 qua bd loc thd 2 va bdn diéu 4p 3. Bo loc tho 3 gbém
ba cdt loc dung dé tach cac chat can ba trén 5 micron, khir mui va mau, lam

mém va khir khodng. Bon diéu 4p 3 duoc dat trén cao va hoat dong dua trén
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nguyén Iy cot 4p. Van tiét luu Q2 duogc dat ngay sau bdn diéu 4p 3 c6 nhiém vu
didu chinh luu luong nudce chay vao budng xir 1y plasma 4. Nudc sau khi qua
van tiét luu duge di chuyén t6i budng xir Iy plasma duge dat & dugi bon diéu ap

3.

Piém khac biét ctia sang ché & chd 1a co budng xir Iy plasma 4. Budng
xit ly plasma 4 dugc tao thanh tir nhiéu md dun xir 1y plasma don ghép song
song lai v&i nhau theo hinh luéi chit nhat. Trong d6, mdi mot md dun xir ly
plasma gdm hai dng thach anh c6 chiéu day 2 mm dit ding ddng truc 1dng vao
nhau c6 khe hé tir 3 mm dén 8 mm, dng bén ngoai cao 250 mm, dng bén trong
thép hon 6ng bén ngoai tir 5 mm dén 10 mm, mot 6ng dién cuc béng inox 6m sat
thanh ng bén ngoai ¢ chiéu dai 200 mm, day 1 mm ndi véi cuc duong cua
ngudn plasma, moi trirong nude bén trong hai éng thach anh ndi véi cuc am cua

ngudn plasma.

Phia dudi va bén trai budng xtr Iy plasma 4 la thung chira mach diéu
khién dong plasma 5 va bd diéu khién 14p trinh ty dong 6. Mach diéu khién dong
plasma 5 gém bd ngudn plasma va hé théng diéu khién dong plasma. B ngudn
plasma la mét bo mach dién tir cong sudt chiu su diéu khién boi hé théng diéu
khién véi dién 4p dAu véao 1a 220V va dién 4p ddu ra 12 40KV, tin s6 60KHz. Heé
théng diéu khién dong plasma 12 mach dién tir ¢6 nhiém vu la diéu khién dong
plasma trong budng xir plasma. Toan bd qua trinh van hanh tu dong va an toan
ciia mdy tlr vi€c xac dinh nude c6 trong may, bom nudc, khéi dong may cho dén
tit may, an toan vé dién...duoc quan ly béi bo diéu khién l4p trinh tu dong 6.

Nguyén ly hoat dong ctia hé théng xir Iy plasma dugc trinh bay nhu sau:

Nudc chua xur ly dugc ce‘ip lién tuc nho nguén nudce 1, dugce loc qua bo

loc thd 2, sau d6 dugc diéu chinh va én dinh luu luong nho di qua van liét luu
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Q2 phia sau bon diéu 4p 3 trude khi di vao budng xir Iy plasma 4. Plasma duoc
tao ra trong budng nhd ndi voi dién ap cao tir I0KV dén 40KV va tan sb cao tir
20 KHz dén 75KHz tir mach diéu khién dong plasma 5 gdbm bd ngudn plasma va
hé thdng diéu khién dong plasma. Toan bd qua trinh v4n hanh tr dong va an toan
clia may dugc quan ly bdi by didu khién ldp trinh ty dong 6. Sau khi xtr Ii
plasma xong, nudc sach dugc dua vao bdn chira nude sach 7.

Budng xir 1y plasma 4 gdm nhiu mé dun xir ly plasma don dat song
song nhau. Trong d6, mbi mot md dun xtr Iy plasma don gém hai éng cach dién
c6 dudng kinh khac nhau, dng trong thdp hon éng ngoai, dit ding ddng truc
nhau va dién cuc ngoai dm sat thanh 6ng ngoai. Nudc dugc bom vao dng bén
trong trong theo hudng tir dudi 1én trén va chay tran ra ngoai thanh dng bén
trong va duoc ndi voi cuc 4m ctia ngudn plasma. Ong bén ngoai déng vai trd 1a
chét cach dién. Dién cuc ngoai b.%mg inox duoc ndi véi cuc duong cuia ngu@m
plasma. Khoang céch giira hai dién cuc ng'fln va bi ngdn cach bai 6ng cach dién
cOng véi dién tich cia hai dién cuc chénh 1énh nhau kh4 16n 1a diéu kién tao nén
ving plasma gitta hai dién cuc & ap suét khi quyén va nhiét do thap khi ndi
chung véi ngudn tao plasma c6 dién cao ap xoay chiéu tan s cao. Khi nudc di
vao budng x1r Iy plasma, mach diéu khién dong plasma 5 sé& kich hoat b nguén
plasma tao ra cac dong plasma phéng vao méi truong nude. Khi nuéce di toi
vung cua dién cuc thi s& x4y ra su phong dién giita hai dién cuc, mdt dién cuc la
nudc va mot dién cuc inox. Khoang tréng gifra hai dién cyc la vung tao ra moi
trudng plasma. Khi d6 cac electron chuyén dong véi vén tée rat 1on sé va dap
vao cic phan tir cung cép cho céc phan tir mot nidng lugng lam pha v cac lién
két tao ra cac gbc oxy hod rit manh nhu HO®, O", H', O3, H,0, va tia cuc tim.

Hau hét céc loai vi rat, vi khuan, nam moc va cac tap chat hitu co trong nuéc
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dugc tao thanh tir ba nguyén tir chinh H, C va O. Dudi tac dung cia dong luc
cac hat mang dién, tia UV va cac gbc tu do cé luc oxy hoéa rat manh c6 trong
dong plasma, céc loai vi rit, vi khuan, ndm mdc va céc tap chat hitu co trong
nudce bi xtr ly thanh CO, va H,0. Ngoai ra, cac kim loai ning nhu sit va mangan
hoa tan trong nudc, mui héi nhu Cl,, H,S va d6 mau ciing bi x1r ly béng cac chét
oxy béc cao tao hoi bay Ién hoic két tia nén d& dang loc ra khoi hé théng. Nhu
vy nuéc tir nha may cip nudc sau khi qua budng xir 1y plasma tré thanh nuéc
sach dat tiéu chuén nuéc uéng ddng chai va duogc dua vao bdn chira 7 chuén bj
cho qua trinh chiéc rét, dong chai tr dong.

Theo hé théng xtr 1y plasma néu trén, sang ché dé xuét phuong phép xu
Iy nuéc udbng bang hé thdng xir 1y plasma, trong d6 nude tir ngudn nudc 1 duoc
loc tho khi qua bd loc thd 2 dugce 6n dinh luu luong va ap suét & bon diéu ap 3
nh¢ van tiét luu Q2 cho phi hop véi budng xir ly plasma 4, nudc dugc dua vao
budng xir Iy plasma 4, dugc bom vao éng bén trong cia mdi mo dun xur ly
plasma theo huéng tir duéi 1én va chay tran ra ngoai thanh ng bén trong duoc
bao boc bai dng bén ngoai dong _vai tro 1a chét cach dién, sé Xdy ra vung plasma
gilta hai dién cuc, mot dién cuc 1a nudc va mot dién cuc béng inox; dudi tac
dung cuia dong luc cac hat mang dién, tia UV va cac géc tu do ¢6 luc oxy hoéa rat
manh c6 trong dong plasma, cac loai vi rit, vi khudn, ndm médc va cac tap chét
hitu co trong nude bi xit ly thanh CO, va H,0; cac kim loai niang nhu sit va
mangan hoda tan trong nudc, mui hoi nhu Cly, H,S va do mau ciing bi xir ly bang
cac chit oxy béc cao tao hoi bay lén hozc két tia nén d& dang loc ra khdi hé
thng; nude tir nha may cip nude sau khi qua budng xir Iy plasma tré thanh

nudc sach dat tiéu chuan nudc udng dong chai.



19727

Hiéu quda dat dwoc

Ning lwong: THi uu ning luong dién st dung, nhiét d6 thp (30-40°C).

Kinh té: Chi phi van hanh thip (chi tén tién dién), hiéu qua xir Iy cao.

Xa hi: Than thién méi trudng, khong ding héa chit.

Khoa hgc: Dung céng nghé xanh sach - Plasma, thiét ké thong minh, nho gon,
khong c6 co ciu dong, tw dong hoan toan, thiét ké dang modul nén thay dbi,

nang cap lwu luong d& dang, sir dung ngudn dién quéc gia 220V.
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Yéu ciu bao hd
1. Hé thong xir ly plasma bao gdm céc bd phan chinh: nguén nudc (1), bd
loc thé (2), bdn diéu 4p (3), van tiét luu Q2 dugc dit sau bon didu ap (3)
dé diéu chinh luu luong va ap suét vao buéng xur ly plasma (4), mach diéu
khién dong plasma (5), bo diéu khién 14p trinh tuy dong (6) va bdn chua

nuéc sach (7), bdn chira nudc tran vé (8)

ngudn nude (1), bd loc thé (2), budng didu 4p (3), budng xtr Iy plasma (4),
bon chira nudce sach (7) va bdn chira nudc tran vé (8) duoc ndi voi nhau

bang cac 6ng dan;

bd loc tho (2) g6m ba c6t loc nbi tiép nhau lan lugt 1 cot cat, cot than

hoat tinh va c0t trao ddi ion;

mach diéu khién dong plasma (5) gdm c6 by ngudn plasma va hé théng
diéu khién dong plasma; ‘

khac biét & ch,

budng xir ly plasma (4) dugc tao thanh tr nhiéu md dun xir ly plasma
ghép lai song song v&i nhau theo hinh luéi chit nhat, méi mot mé dun xu
Iy plasma gdm hai 6ng thach anh c6 chiéu day 2 mm dit dimg dong truc
16ng vao nhau c6 khe hé tir 3 mm dén 8 mm, dng bén ngoai cao 250 mm,
bng bén trong thip hon ng bén ngoai tir 5 mm dén 10 mm, mot dng dién
cuc bang inox dm sat thanh éng bén ngodi co chidu dai 200 mm, day 1
mm ndi véi cuc duong cﬁé ngudn plasma, moi truong nudce bén trong hai

Ong thach anh néi v6i cuc 4m cua ngudn plasma.

2. Phuong phéap xir ly nudc bang hé théng xu Iy plasma, trong do nudc tu

ngu@)n nude (1) duge loc thd khi qua bd loc thé (2) duge én dinh luu
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lwong va ap sudt & bdn diéu 4p (3) nho van tiét lru Q2 cho phu hop véi
budng xir ly plasma (4), nudc dugc dua vao budng xir ly plasma (4), dugc
bom vao éng bén trong ciia mdi md dun xur ly plasma theo hudng tir dudi
Ién va chay tran ra ngoai thanh dng bén trong dugc bao boc boi 4ng bén
ngoai dong vai tro 14 chét cach dién, s& xay ra vung plasma gitta hai dién
cuc, mdt dién cuc 1a nudc va mot dién cuc béng inox; dudi tac dung cua
dong luc cac hat mang dién, tia UV va céac géc tu do cé lyc oxy hda rit
manh ¢6 trong dong plasma, céc loai vi rit, vi khudn, ndm méc va cac tap
chét hitu co trong nudce bi xtt ly thanh CO, va H,O; céc kim loai ning nhu
st va mangan hoa tan trong nudc, mui hdi nhu Cly, H,S va do mau cling
bi xir ly bang céc chét oxy béc cao tao hoi bay lén hosc két tua nén d&
dang loc ra khoi hé thdng; nuéc thiy cuc sau khi qua budng xr ly plasma

tr¢ thanh nuéce sach dat tiéu chuan nude udng dong chai.
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Hinh 1
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