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XU LY NUGC UONG CHO CONG PONG BANG
CONG NGHE XANH (CONG NGHE PLASMA)

*hkkkkkkkhkhkhkkkhkhhhhiiiihiiikx

. TONG QUAN TINH HINH XU LY NUOC UONG TREN THE GIOI VA
VIET NAM TRONG NHUNG NAM GAN PAY

1. Gidi thiéu chung:

Nudc 1a mot phan thiét yéu ctia cudc song vi 60 - 70% co thé la nude, nude
dan truyén chat dinh dudng di khip co thé, tao sy mém mai cho da, diéu hoa nhiét
dd, boéi tron cac khdp xuwong va quan trong nhat 1a nudi song bd nao.

Nude 1a mot hop chit héa hoc cua oxy va hidrd, c6 cong thuc hoa hoc 1a H,0.
Vi cac tinh chit 1y hoa dic bi¢t (vi du nhu tinh ludng cuc, lién két hidrd va tinh
bat thuong ctia khdi lugng riéng) nudc 1a mot chat rat quan trong trong nhiéu nganh
khoa hoc va trong doi song. 70% dién tich cua Trai Pat duoc nudc che phi nhung
chi 0,3% tong luong nudc trén Trai P4t nam trong cac ngudn co thé khai thac ding
1am nuéc udbng.

Nudc uéng hay nudc sach la cac loai nude du do tinh khiét tdi thiéu dé con
nguoi hodc cac loai dong vat, thuc vat co thé uéng, tiéu thu, hép thu hodc str dung
ma it gdp nguy co tac hai trudc mat hodc vé 1au dai. Trong hau hét cic nude phat
trién, nudc udbng duogc cung cap cho cac ho gia dinh, cac hoat dong thuong mai va
cong nghiép 13 nudc udng phai dat tidu chuin vé vé sinh (thuong 13 nudc may,
nudc ngot, nudc loc). Nudc sach 1a mot ti€u chuan quan trong dé danh gia vé chat
luong cudc séng.

Phan biét nudce sach, nudce tinh khiét va nudc khoang:

- Nude sach: Nudc udng sach 13 nude khong 6 mau, mui vi khac thuong gay
kho chiu cho nguoi udng, khong cé cac chét tan va khong tan doc hai cho con
ngudi, khong co cac vi khuan gay bénh va khong gy tac dong xau cho stc khoé
nguoi st dung trude mat ciing nhu 1au dai.

- Nudc tinh khiét: dugc 1dy tir cac ngudn nudc ngam, nudc may,... qua cac
cong doan xur ly, tinh loc, tiét trung,.... dugc dong vao chai. Tuy nhién, vi qua tinh
khiét nén trong nudc hau nhu khéng con chat khoang chat, nguyén t vi lugng ma
co thé con ngudi rat can duoc bo sung hang ngay.

- Nudc khoang: dugc khai thac tir cic ngudn khoang siu trong cac tang dia
chat. Nudc khoang ¢ chira cac nguyén tb vi luong va cac khoang chat co ban co
ich nhu: Potassium, Sodium, Magnesium, Calcium,.... v&i nhitng khodng chét tur tu
nhién nén co thé dé dang hap thu va bu dip kip thoi phan nao luong mudi khoang
mat di do van dong, gitip ting cudng strc khoe va cai thién lan da.

-3-



2. Swcan thiét caa viéc xir Iy nuwéc udng:

Céc phuong phap xir Iy nudc da duoc nghién ciu va ap dung trong nhiéu thé
ky nay nham muc dich bao vé suc khoe cong dong khoi cac vi khuan gay bénh
cling nhu héa chat doc hai c6 thé cé trong nudc ngudn. TUy thudc vao chat luong
nudc nguon, s& lua chon céc k§ thuat xir Iy phu hop.

Trong nudc s6ng, hd, khoan va nude thuy cuc thuong c6 nhiéu chét lo lang,
mot s6 chat khoang hoa tan, mui va céc vi sinh vat gay bénh cho con ngudi nhu:

— Chét ran lo limg trong nuwéc nhu axit sunphat dong, oxi ddng, nhimg chat
doc thude clor, chat hiru co photpho, oxit nhom, oxit sat...Nhiing chat nay s& gay ra
t6n thuong cho cac bd phéan trong co thé: ton thuong trong khu than kinh gy ung
thu lam anh huéng dén gan, than, CACO gay hién tuong voi cot song. ..

— Trong nudc ¢6 mui 1a do cac vi khuan ciing nhu tap chat hitu co bi phan
huy gdy ra mui héi, mui tanh...Nhitng tap chat trong nudc nay s& gay khé chiu cho
co thé khi str dung, lam anh huong dén hé ho hép, hé tiéu hoa. ..

— Céc kim loai nang va chat hiru co trong nude nhu: thity ngén, chi, ... Nhitng
kim loai nang nay co thé khong tiéu hoa dugc nén no sé tich tu trong co thé thoi
gian dai va co thé gay tir vong.

— Trong nudc cb chat khoang thuong khong on dinh lam thiéu nhiing chat
khoang trong co thé, gdy mat can bang va 1am anh hudéng dén stc khoe con ngudi.

— Trong nudc luén c¢6 nhitng vi khuan va vi rat, chung 1a tic nhan lay nhiém
cac bénh nguy hiém.

Do vy, trugc khi st dung cho sinh hoat, c4c loai nuéc nay can duoc xir Iy dé
loai bo chat lo litng va sat. Thong thudng ¢ cac lang qué, nudc lay tir song ho veé
phai d¢anh phén, dé ling hoac loc qua mot 16p soi, cat day trude khi dung. O cac do
thi, khi c6 diéu kién, nguoi ta khir tring dé tiéu diét vi trung gy bénh trong nudc
Vva cung cap nude do téi ngudi ding qua hé thdng éng dan kin. Tuy thudc vao
phuong phap xir Iy va khir tring, nuéc co thé dat do trong sach toi mac ubng duoc.
Tuy nhién muac do khir tring cang cao thi chi phi san xuat cang Ién, lam gia thanh
nudce tang 1én. Do do, khong phai ¢ dau nguoi ta cling khir tring nuwdc may téi mac
c6 thé udng ngay duoc.

Nguoi ta d ché tao duoc nhitng mang loc dic biét, cé tac dung chi cho nudéc
di qua va giir lai toan bo cac vi sinh vat gay bénh ciing nhu cac chét tan trong nudc.
Nudéc sau khi loc s& tinh khiét, trong sach nhu nudc cat. Tuy nhién, nude nay ciing
nhu nuéc cat, khéng hoan toan cé loi cho sitc khoé con ngudi, mac du ching khéng
chtra c4c vi tring gay bénh, nhung ching c6 thé khdng du cac loai mudi khoang
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hoa tan can thiét cho co thé con ngudi. Ngoai ra, may loc nudéc lai dit tién, rd rang
la ding may loc nude dé udng vira tén kém, vira khéng ¢ loi.

Pun sbi 1a bién phép tiéu diét vi sinh vat gay bénh don gian va hiéu qua nhat.
Tuy nhién, trong khi dun can phai dé cho nuéc sdi mot Iic, nhat 1a khi dun nuéce
trén cac ving ndi cao. Binh dung nuédc dun séi dé ngudi, chai hop nude ngot udng
do phai duoc day kin dé tranh con trung.

3. M@t s6 phwong phap xir Iy nwéc udng:

Nudc udng sach 14 rat quan trong dén stuc khoe cong doéng. Tuy nhién, hién
nay nu6c uéng dang bi 6 nhiém manh nén anh hudéng rat nhiéu dén sic khoe con
nguoi.

— Thar nhat 13 do chat tiét Chlo (héa chat dung dé tiét trung) duoc chirng minh
la chat dan xudt gdy mot s6 chung bénh ung thu nhu Chloroform (mét loai
Trihalométhane) va mui hdi ciia Chlo khong nhiing khé udng ma con lam da bi kho,
gay ngira ngay...

— Thr hai 1 cac hoa chat tir cac loai thudc trir sau, diét co, phan bon khong
tan trong nuGcC

— Thu ba Ia cac kim loai nang.

— Thu tu 1a sy 6 nhiém cua vi sinh, vi khuan va virus, dan dan tré thanh
nguon 6 nhiém moi sinh gay nguy hiém cho tinh mang con nguoi.

Céac phuong phap xir Iy nuée udng hién nay tap trung vao ba qué trinh chinh,
loc thd, khtr khuan va loc tinh. Tuy theo diéu kién ngudn nudc vao va yéu cau chat
lugng nudce ra, hé thong dugc chon loc va thiét két cho hop 1y. Sau day 1a phan gidi
thiéu mot vai phuong phéap xir Iy nudc udng dang duoc tng dung trong cudc song.

3.1. Phwong phap loc thd: dé loai trir cac tap chat hitu co, chat ban va vi sinh
trong nudc

3.1.1. Locvat ly:

a. Tao lang that cham: Dlng than, cat va soéi trong mot bé lang hay nhiéu bé
ling loc lién hoan, doi khi con dung quat théi gié hay man mua nhéan tao dua O,
vao dé ling phén, khir mui va dan dan loai trir cac tap chat lo limg trong nudc.
Thiét bi ré tién hiéu qua TOD giam trén 90% , vi khuan giam dén mac 95-98%, tuy
nhién ton nhiéu thoi gian tir 21~45 ngay (hién nay k¥ thuat nay da duoc cai tién dé
thai gian tao mang sinh hoc tu nhién con 5-7 ngay) va cong kén. Ung dung cho khu
nuéc dau vao cd ham luong phén, tap chat hiru co trong nuéc cao. Hién nay kho ap
dung.



b. Mang loec s¢i chi nhwa (PP cartridge), 1 mm (1/10.000 milimét) dén 10-50
mm: Céc loai mang (6ng loc) nay chia lam nhiéu I6p hay nhiéu tang, trong d6 c6 ca
l6p (hay tang) than hoat tinh dé khtr mUi hay thém mot 16p diét khuan. Loai
cartridge nay rat thuan tién trong sir dung va thay thé, gon nhe va khong chiém chd
so véi nhitng phuong phap ¢ dién. Tuy nhién, van dé con lai 12 gia ca cua 6ng loc
va gia mua bo loc ban dau kha dat, dic biét tudi tho cua éng loc tly thudc vao chat
lwgng cua nude (d6 ban, tap chat) va khong xir Iy triét dé duoc cac hoa chat doc hai
phat sinh tir ngudén nudc hay cac loai vi khuan gay bénh (Faecal Bacteria), trir
nhitng san pham c6 pha cac hoat chat sat trung dac biét. Piéu dang luu ¥ 1 ¢6 nha
san xuat may loc nudc gidi thiéu san pham cua ho c6 thé xir Iy 7.000-18.000 lit
/6ng nhung khong hé néi rd nuéc st dung 1a nuéc loai gi, do ban, tap chat va phén
bao nhiéu vi thé c6 noi chi dung dwoc vai tuan 1a phai thay thé dng loc khac. Gia
mot 6ng loc c6 khi 1én dén 180.000d-500.000d, trong khi gid may mua ban dau la
1,2 dén 2 triéu ddng, nguodi mua hoan toan Ié thudc vao ngudi cung cap, néu mudn
tiép tuc st dung.

Hau hét nhiing san pham nay dugc san Xuat tai cac nudc tién tién nhu My (hay
gan day con c6 san pham cua Dai Loan, Malaysia) va ngudn nuéc dua vao may l1a
nudce da dugc xir 1y tai cac tram cung cap nude (dat tiéu chuan vé nude udng), hiéu
qua cudi cung khi qua cac éng loc gia dinh chu yéu 1a dé khir mai hdi cua Chlore
hay ngan chan cac tap chat con sot lai nhu THM (Trihalomethane) ma théi. So véi
thu nhap binh quan cua cac nudc phét trién thi gia mot ong loc nhu vay la khong
cao va ho ¢ thé sir dung.

3.1.2. Hba hoc:
a. Phwong phap ling/keo tu:

Nguyén ly cua phuong phap lang 1a st dung trong luc dé loai bo cac hat vat
chat ran c6 trong nudc. Trong xir 1y nude an udng, dé tang hiéu qua cta phuong
phap lang, nguoi ta két hop phuong phép lang véi phuong phap keo tu.

Phuong phap keo tu trong quy trinh xtr 1y nuéc duoc biét dén la qua trinh lién
két hodc keo tu cac hat ran lo limg trong nudc thanh nhitng hat c6 kich thuéc Ion
hon va c6 kha ning ling xudng day bé lang. Chat keo tu thuong duogc sir dung
trong xir 1y nude an udng bao gdm céac loai mudi nhém va mudi sit hoic hat
polymer nhéan tao. Sau qué trinh keo tu, cac béng céan c6 kich thude du lon duoc tao
thanh, qué trinh 1ang tu nhién sé& dién ra.

b. Phwong phap trao doi ion:

Phuong phap trao doi ion dua trén nguyén ly hap thu ion trai dau cia céc hat

mang dién. Trong nudc thuong chira cac ion mang dién tich (-) goi la anion va hat
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mang dién tich (+) goi la cation. Khi gap diéu kién thuan loi cac ion mang dién trai
dau két hop véi nhau va tao thanh hat cin co kich thudc 16n hon va ling xubng day.

Vit liéu st dung trong cac bé trao d6i ion thuong 1a cac hat nhya nhan tao
mang dién tich. Cac hat nhua mang dién tich c¢6 nhiém vu hat cac hat mang dién
tich trai dau trong nudc va tao thanh cac bong can.

Qua trinh trao d6i ion dugc st dung dé loai bo cac chat ban vo co con sot lai
sau qué trinh 1ang va loc. Phuong phép trao doi ion co thé dugc sir dung dé 1am
mém nudc, loai bo cac ion canxi va magie. Ngoai ra, phwong phap ndy con duoc St
dung dé loai bo céc ion kim loai ning trong nudc nhu asen, chrom, cac ion phi kim
nhu floride, nitrate, radium va uranium.

c. Phwong phap hap phu:

La phuong phép st dung cac chat co hoat tinh bé mat cao nhu than hoat tinh
dé hap phu cac chat ban hitu co ¢ trong nudc. Pay ciing 1a phuong phap duoc sir
dung céc chat ban hiru co khong loai bo dugc trong qua trinh lang va loc. Bén canh
loai bo cac chat ban hitu co, phuong phap hap phu duoc s dung dé loai bé mau,
mui va vi c6 trong nudc.

d. Phwong phap Khir sit:

St trong nudc ngam ton tai dudi dang sat hoa tri 11 (Fe(ll)). Fe(Il) khi tiép
xuc véi oxy s& dugc khir 18n thanh Fe(111) két taa va ling xudng day. Do d6, dé khir
sat nguoi ta thuong dung phuong phap don gian nhat 13 dan mua. Nuéc duoc phun
trén gian mua thanh giot nho, trong qua trinh roi xudng tiép xuc vai oxy trong
khong khi thanh két tua Fe(OH)3.

3.2. Phwong phap loc tinh: loai trir cac tap chat hitu co, chat ban va vi sinh trong
nudc Nho hon 1micro mét.

3.2.1. Ong siéu loc (micro filter): bang soi theo cau tao ma tran véi 15 loc 0,2~0,4
mm c6 kha nang ngan chan vi tring, vi khuan kha tét va tng dung nguyén Iy tham
thau nguoc (reverse 0smosis).

Phuong phap mang loc tham thau ngugc RO (Reverse Osmosis): 1a mot trong
nhitng phuong phap mang loc théng dung nhat. Phuong phap RO 1a mot hé thng
ap luc nén thuong dac biét tiéu hao ning luong hon bat ¢t phuong phap mang loc
nao do phai sir dung dién ning va co nang dé duy tri 4p luc can thiét trong hé
théng. Do c6 ap luc trong hé thong nén céac 16 xop trén mang loc co thé cé kich
thudc nho hon cac loai mang loc khac, cho phép loai bo phan 16n cac chat ban va
giit lai cac mudi hoa tan co trong nudc.

Mang loc tham thau nguoc (mang RO) duoc lam bing Cellulose acetate,

polyamide hozic mang TFC c6 16 loc siéu nho (< 0,001 um).
-7-



Cac phuong phap mang loc khac nhu loc nano (NF - nanofiltration), siéu loc
(UF - ultrafiltration), siéu vi loc (MF - microfiltration) va tham tach dién (ED -
electrodialysis).

Tuy nhién 6ng siéu loc cling khéng chiu dung ndi trudc chat lwong ngudn
nuéc tai Viét nam, rat dé bi tat nghén va phai thay thé sau thoi gian st dung 2-3
thang.

3.2.2. Ong loc st trang Nitrate bac:

K§ thuat nay duogc phat minh vao nam 1947 khi k¥ thuat tao hinh dng loc st
c6 15 thoét voi d6 16n 0,2-0,4 micron dugc xac 1ap. Nhu ching ta déu biét, vi tring
hay vi khuan c6 do Ion binh quén tir 0,5-0,6 micron, vi vay éng loc nay c6 thé ngan
chin duogc chiing va dé bao dam hon, ngan ngira vi khuan phat trién len 16i vao bén
trong 6ng loc, ho da tron Nitrate bac vao dung dich st (trudc khi nung) khong dé
cho bac c6 thé roi rung khi nudc di qua dong thoi phat huy hiéu qua sét tring truc
tiép trong nudc thay vi sir dung cac loai hda chat Fluor, lode hay Chlor cé thé gay
tac hai 1au dai khi khong quéan 1y duoc nong do chat ché. Thém vao do, phan ruot
cta ng 1a mot 16p thach anh tam Nitrate bac nham tranh hién twong vi tring chen
1an tir vOi udng (dau ra) tro lai 6ng loc (tai nhiém khuan), bao dam ngudn nuéc da
xt Iy khdng bi nhiém khuan tré lai.

Véi dng loc str pha Nitrate bac, nguoi ta c6 thé an tam hon va kha tién dung vi
c6 thé vé sinh ong loc mdi khi bi tic nghén (do vi khuan hay chat ban bam day)
thay vi phai bo di hay thay thé 6ng loc méi nhu loai Cartridge bang soi nhan tao.
Theo két qua nghién ctru cua cac nha san xuat (Katadyn Thuy si va Roki Nhat ban)
thi 6ng loc sir s& mit tac dung khi phan s boc bén ngoai bi mon sau 3-5 nam su
dung.

V& mit thuc tién, khé cd thé ung dung dng loc nay cho cac hé théng xu Iy
nudc c6 quy mo 16n vi viéc vé sinh éng khdng thé thuc hién dé dang, va gia thanh
kha dit so voi céc giai phap khac nhung véi loai gia dinh thi loai 6ng loc nay kha ly
tuong va da duoc To chic sic khoe Thé gioi (WHO) cung cap cho céc bénh vién,
tram xa & mot s6 nudc trong chuong trinh y té cong dong.

3.3. Tiét trung:

Nudc nén duoc khir tring trudce khi st dung hodc trude khi dugc phan phdi
cho cac ho gia dinh dé dam bao rang cac vi khuan c6 hai déu bi tiéu diét. C6 thé
khtr tring nudc bang phuong phap vat 1y hoic héa hoc



3.3.1. Phwong phap vat ly:

a. Pén cuc tim (UV): nguoi ta xac nhan duoc rang, tia UVe (co do dai song
254 nano-mét) c6 kha nang diét khuan rat tét va gia kha ré, tuy nhién dung dén cuc
tim c6 nhimng khé khan nhat dinh nhu:

v' D6 6n dinh cua dong dién sir dung (khong dao dong + 5%)
v Khéng dugce kiém tra bang mit thudng, c6 thé bi 10a, mi

v Phai sir dung lién tuc néu khong s& bi nhiém khuan tro lai (vi nuéc van
tiép tuc chay)

v' Viéc kiém tra d6 dai song toa khap dong nudc rat kho, phai loc & toc dd
that cham

Tia cuc tim UVc chi ¢6 tac dung tiét trung, khdng co chirc nang loc nudc (hoa
ly), vi vay thuong dugc sir dung trong phong thi nghiém véi luu lwong bé hay trong
nhitng hé théng 16n ¢6 du kha ning kiém tra, theo ddi va d6 6n dinh vé nguon dién
tuyét doi. Hé thong xir 1y nudc bang tia UV thuong dugc két hop véi cac bo phan
khac (so loc va tinh loc) méi phat huy duoc hiéu qua. Tiét tring bang tia UV trong
nhitng diéu Kién day du 12 mot phuong phap 1y tuong va khéng gay hai nhu trudng
hop hda chat, thuong dugc tng dung & cac nude ¢d nén cdng nghiép tién tién. Tuy
nhién trong diéu kién vé dién va nudc cua ching ta hién nay chwa 6n dinh thi hiéu
qua str dung dén cuc tim khong phat huy duoc va cé khi gay hai.

b. Khir triing bang nhiét: 1a phuong phap pho bién, dé thuc hién va hiéu qua
dé tiéu diét cac vi khuan gay bénh. Phuong phap nay thuong duoc sir dung & quy
mo ho gia dinh. Dé dam bao tiét khuan, nuéc can duoc dun soi dat 100°C trong 15
phut.

c. Khir tring bang tia tir ngoai: tia tr ngoai 1a buc xa dién tir o budc song
tir 4 — 400nm, c6 tac dung lam thay d6i DNA cua té bao vi khuan. Tia ta ngoai
buéc séng 254nm c6 tac dung khir tring cao. Dé dam bao khtr tring tét, nuéc phai
trong va di thoi gian tiép xdc.

Mot phuong phap tan dung tia tir ngoai tu nhién d6 1a tia nang mat troi. Tai
nhitng ving nang néng cé thé dung nudc trong chai nhya/thuy tinh khdng mau,
trong suét, dé dudi nang it nhat 30 phut. Phuong phap don gian nay co thé tiéu diét
duogc cac vi khuan c6 thé co trong nudce dudi tac dung cua tir ngoai mat troi.

d. Khir trung bing séng siéu am: dong siéu 4m co cudng do6 > 2W/em’,
trong khoang thoi gian tiép xdc 5 phat c6 kha ning tiéu diét toan bo vi sinh vat c6
trong nudc.



3.3.2. Phwong phap hoa hoc:

Cac hoa chat duoc sir dung dé khtr tring nudc bao gom bac, iot, ozon, clo va
cac hop chat khir triing chira clo (nhu cloramin hoic clorine dioxide - Cl02). Trong
hau hét cac nha may nudc ¢ Viét Nam, nguoi ta khi tring bang clo hoac cac hop
chat cua clo do hiéu qua tiéu diét cac vi khuan gay bénh cao. Cac hoa chét khur
trung trén dugc &p dung tai cac nha may nudc dé khtr tring nudce trude khi phan
phdi dén cac ho gia dinh, hodc ciing c6 thé dugc cac ho gia dinh sir dung dé khur
trung tai nha.

a. Clo: mot trong nhitng hoa chat pho bién duoc ding trong cong nghé xu ly
nudc tir dau thé ky nay 1a Chlorine vi hoa chat nay c6 kha nang diét tat ca vi khuan
trong nudc, mac du nhitng hoa chat khac ton tai trong nudc nhu Phénol phan @ng
véi Chlor c6 thé tao ra mui va vi nuéc kho udng. Chi véi mét lugng Chlorine 0,16
mg/l (6 46 pH=7) hay 0,45 mg/l (pH=9) 13 ngudi ta cam thay nudc ¢ mui khod
chiu. Ngoai ra, cac chat Ammoniac trong nudc s& phan (ng vaéi Chlorine tao ra cac
loai Chloramine (Mono, Di va Trichlororamine) hay Phénol cling lam cho nuéc bi
nhiém mui. Tuy thé, & céc tram xir Iy nudc cdng nghiép, nguoi ta van st dung
Chlorine va diéu chinh néng do cua né theo ham luong vi khuan va cac tap chat
(hda hoc) khac c6 trong nudc Vi xtr Iy nude theo phuong phap nay gia thanh nudc
may Vvan r& nhat.

Vao nhitng nam dau thap nién 70, nguoi ta phat hién duoc nhiéu chat dan xuat
trong nudc ti Chlorine va hang loat doc t6 dan xuat tr Chlorine nhu
Trihalomethane (THM). Trihalomethane 13 mot hop chat Carbon hitu co ¢o cong
thiec CHX3 ma X la mot phan tir halogene (nhu Brom, Fluor hay Iod).

C6 4 loai THM chinh trong nudc uéng: Chloroform (CHCI3), Bromo
dichloromethane (CHBrCI2), Dibromochloro methane (CHBr2Cl) va Bromoform
(CHBr3). Nhiing hop chat THM hay chat dan xuat tir Chlorine chi c6 thé tim thay
trong nudc udng khi nudc dugc diét tring bang Chlorine ma thdi. TUy theo nong do
Chlorine, nhiét d6 caa nuéc va pH ma THM sé& phat sinh nhiéu hay it do céc tap
chat hitu co phan tng voi Chlorine khi ham lwong Chlorine qué liéu. Ngoai yéu té
nong do Chlorine, THM lai ting theo nhiét do va do pH cia nudc, phat sinh ra
nhiéu doc té khac (néu ngudn nude di bi nhidm ban hda chat hay thudc trir sau...).
Pang lo ngai nhat 14 Chloroform vi chi véi 44gr Chloroform cé thé giét chét duoc
mot ngudi nang 70kg va vi lugng Chloroform trong nudc s€ gay ra bénh ung thu
néu nudc udng nay duoc sir dung trong thoi gian dai. WHO cho biét, néu nuéc co
phat sinh Chloroform thi nhitng bién chiing vé ung thu (bladder, intestinal va
rectal) s€ xay ra.
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b. Fluorine, lodine: khi sir dung c4c hoa chét nay, yéu cau phai cé nhitng bién
phap ngin ngira va kiém tra ndng do chat ch&. Theo tiéu chuan phd bién, ham
lwong Fluoride chi duoc cho phép 0,6mg/l - 1mg/l, nhung néu ding lau ngay sé bi
hu 16p men (enamel) trén rang. Hién nay van ¢ nhiing y kién phan ddi viéc sir
dung Fluor cho tré em vi cac nguyén nhén, nhu: hda chit vo co cuc doc, kho co thé
kiém tra dugc ham lugng Fluor trong nudc néu sir dung mot cach thuong xuyén,
kho theo ddi va kiém tra co thé dd hap thu bao nhiéu, Fluor con cé kha ning tiéu
diét ca nhitng vi khuan can thiét cho bo may tiéu hoa.

Vé mit ly thuyét, Fluor, lodine, Chlorine 1a nhitng chét sét tring rat hiéu qua
nhung trén thuc té, rat hiém thay nhitng may loc nuéc sir dung Iodine cho gia dinh
tai nhiéu nude trén thé gisi (Phap, My, Nhat, Thuy Si).

Cobalt60, lodinel131 1a nhitng chat birc xa b ¢ nhiéu nguy hai dén stc khoe (a
significant health risk). WHO dinh muc nong dé b chi dugc ding 1,0 Bg/lit (1 pci
tuong duong vai 3,7 x 1010 Bq) va viéc theo ddi nay vb cung phuc tap, phai co
trang thiét bi chuyén dung do nong d6 bic xa do co quan nguyén tir lyc quan Iy.
Tiéu chuan vé d6 phong xa a, b cia Bo Y té Viét Nam déu giéng vai tiéu chuan néu
trén caa WHO, trong khi d6 Tiéu chuan Viét Nam cua Téng cuc Tiéu chuan Po
ludng Chat luong 1a 3 pci/lit. WHO cho biét st dung lodine 12 mot bién phép tiét
trung tam thoi trong mot thoi gian rat ngin, khdng nén ding vao viéc xir Iy nudc
udng thuong xuyén.

c. Ozon: Ozone (O3) ciing 1a mét loai khi c6 kha nang diét trung hiéu qua nho
tinh oxit héa manh mé caa n6. Ozone huy diét tat ca cac loai vi khuan trong nudc
(chi can 1ppm (1 phan triéu) trong 10 pht 1a c6 thé sat khuan), nhung Ozone lai
gay ra mii rat hiang, kho udéng cho nén thuong dugc dung kém theo bo loc than
hoat tinh dé khir bot mai ndy trong nhitng trang thiét bi loc nuéc hién dai, nhung
viéc kiém soat nong do twong ddi phuc tap va kha dit tién.

Hién nay, phuong phap tiét triing bang Ozone duoc ap dung tai nhitng tram xur
Iy nudc trung tdm & nhitg nude giau 6, noi d6 cé diéu kién diéu chinh va kiém tra
tu dong nhu Nhat Ban va Thuy Si. Pay 1a mot phuong phap kha kinh té va thuan
loi trong cdng nghé xir Iy nuéc cdng nghiép, dic biét ¢ hiéu qua ddi voi cac nha
may dung nuée 1am nguyén liéu nhu trong linh vue y duoc, nudc udng co pha cac
loai Vitamin va linh vuc my pham.

d. lon bac: véi phuong phap khir tring bang ion bac, cac ion bac dugc bd
sung vao nudc Vai ty 18 tir 0.005-0.1 mg/l. Cac ion bac c¢d kha ning diét khuan
(olidodynamic). Tuy nhién, hiéu qua diét khuan cu thé 1a khong xac dinh duogc va
su bao vé khoi vi khuan trong thoi gian dai cling khong duge dam bao. Thoi gian
xt Iy kéo dai khoan vai gio. Hién nay, quy trinh nay chii yéu duoc ung dung trong
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khir tring nudc udng trén tau hodc cho viéc cung cip nudc cho nhitng ving gap
thién tai.
3.4. Bao hoa nwéc (lon):

Hién nay cac nha san xuat da cho ra doi cac loai may thém lon can thiét cho
co thé sau khi qua hé théng loc.

s Mot so luuy:

Chung ta vira khao sat qua nhirng phuong phap loc va tiét trung nudc, ré rang
la mdi hé thdng hay trang thiét bi xir Iy nuéc nay khong cé loai nao hoan hao cé thé
giai quyét tat ca cing mot lic dé tao ra mot ngudn nude an toan ma thong thuong 1a
mét su két hop nhiéu ki thuat khac nhau, theo timg cong doan riéng biét, dé thiét
ké thanh mot hé thdng hoan chinh. Mot sb van dé can luu ¥ khi st dung phuong
phap loc:

- Mot 13, phuong phap loc nudc RO 1a mot phuong phéap hién dai nhat nhung
gia thanh mot lit nuéc xu ly bang RO gap 5-10 lan cac phuong phap khac, dong
thoi lugng nude xir Iy rat thap, khéng cé hiéu qua kinh té.

- Hai 13, néu nguén nuéc xu Iy da “6n dinh” vé hoa 1y va vi sinh (tic 1a nudc
dau vao lac nao cling giéng nhau) thi chi can moét chung loai may loc nude nao do,
thi du néu nudc d6 thi & My dat tiéu chuan vé nudc ubng do USEPA quy dinh thi
van dé xt 1y nudc ¢ gia dinh khong c6 gi phtc tap, chi can ¢6 bo phan xt ly mui
Chlorine bang than hoat tinh, néu can than thi thém b tiét tring bang tia cyc tim
(UV) vi nguon dién khdng bao gio bi ngit quang va d6 dao dong dién hau nhu
khong dang ké. San xuat dai tra mot san pham trén mot thi trudng c6 cing quy cach
s& tao ra mot gia thanh ha va viéc quan Iy chat lvong hau nhu khong thanh véan dé.

- Ba 13, phai dua vao chat luong nudc dé cd thiét ké hay két hop cac cong
doan loc nudc dat t6i wu vé ki thuat cling nhu gia ca. Néu ngudn nude (dau vao)
tly thudc vao nhiéu yéu té bat xac dinh, thay doi lién tuc vé do phén, do pH, do
nhiém ban va nhidm khuan va dién bi dao dong thuong xuyén thi khéng thé dem
“nguyén xi” mot hé thong xir Iy nudc tai My hay tai bat ¢t noi nao khac dat vao la
c6 thé str dung duoc. Piéu d6 da giai thich tai sao mot vai 6ng loc cia nudc ngoai
khi dwa vao Ha Noi hay Tp. H6 Chi Minh lai bi tic nghén trong mot vai tuan (la
phai bo), tham chi c6 khi lwong E.Coli dau vao lai it hon dau ra caa may vi chinh
cac ong loc nay 1a cai “6” gitp vi khuan sinh sdi nay ng, nhat 1a vao moa he.

- BN 13, 4ng loc s& duoc goi 1a hong, phai bo di khi nudc & dau ra khdng
sach va nhiém ban nhu nuéc ¢ dau vao, hoic té hon 1a khong thoat nudc dong thoi
lai khdng thé vé sinh dé sir dung tro lai.
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- Nam 14, tinh ning k¥ thuat cua hé théng c6 phu hop véi yéu cau va trinh do
quan Iy caa ngudi sir dung hay khéng. Néu mot hé théng xu ly bang hoa chat dé
tiét tring ma khdng c6 bo phan theo ddi dé diéu chinh nong do thich hop sé gay hai
cho suc khoe, hay hé thong sir dung tia UV ma dong dién ludn dao dong, bi ngat
quang s& mat tac dung tiét tring. Cho nén ngoai yéu té gia thanh caa may, phai
chon loai nao dé& quan ly, khdng bi rang budc vé trinh do chuyén mén ddng thoi yéu
t an toan cua hé thdng cao nhat.

T6m lai, nhitng yéu té ciu thanh mot hé théng xur Iy nuée cho mét noi nao dé
doi hoi phai duoc khao séat ki chat luong nudc ngay tir dau vao dé tng dung k¥
thuat thich hop, t6i wu nhat. Khdng thé c6 “mét loai may cho muén noi” maic du
nhitng nha san xuat bao gid ciing tw nhan san pham cua minh 1a “t6t nhat” hay
“hién dai nhat”, trong khi ngudn nudc hoan toan khéc nhau.

Il. XU HUONG CONG NGHE XU LY NUOC UONG TREN CO SO SO
LIEU SANG CHE QUOC TE

1. Tinh hinh ding ky siang ché vé cac cong nghé, phwong phap xir 1y nuéc
udng tir nim 1967-2013:

Nudc 1a mot nhu cau cap thiét cia doi sbng con ngudi. Do d6, hién nay di co
nhiéu phuong phap, cong nghé dé xir Iy nudc sach phuc vy nhu cau an ubng cua
con ngudi. Trong bai phan tich nay, Trung tam tiép can toi cac sang ché thuoc cac
cong nghé xur 1y nuéc udng sau: mang loc, nano, UV va plasma.

Theo nguon thdng tin tiép can duoc tir co so dir liéu Wipsglobal, tir nhitng
nam thap nién 60, da c6 sang ché dang ky lién quan dén cac cong nghé xir 1y nudc
udng. Sang ché dau tién ma Trung tam tiép can duoc 1a sdng ché duoc dang ky bao
ho tai My, ngay dang ky 14/07/1967, sang ché dé cap t6i tng dung tia cyuc tim xu ly
nudc ubng phuc vu nhu cau caa con ngudi

140 130
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100 / \4

40 27 1 36 2!:/ ‘

~/ NV

20 T2 22 44
O .
1967 4913 1975 919 983 {987 1991 1995 1999 7003 2007 408t

Tinh hinh ding ky sding ché vé cdc phwong phdp, cong nghé xir Iy nwéc
uéna tir 1967-2013 (860 sang ché)
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T nam 1967 — 2013 c6 860 sang ché diang ky bao ho lién quan dén cac cong
nghé xt 1y nuéc udng. Nhin chung, luong sang ché ding ky c6 xu hudng ting dan
theo thoi gian:

v' Thap nién 60: 1 sang ché

v' Thap nién 70: 2 sang ché

v' Thap nién 80: 14 sang ché
v Thap nién 90: 89 sang ché
v' Tir 2000-2013: 754 sang ché

Trong giai doan 2000-2013, tinh hinh ding ky sang ché ting manh tir 2006 —
2011, lwong sang ché trong giai doan nay chiém 56% tong lugng sang ché dang ky
bao ho tir nam 2000 dén nay.

2. Tinh hinh ding ky bio hd sang ché vé cac cong nghé, phuwong phap xir Iy
nuéc udng & cac chau luc:

Hién nay, sang ché vé cac phuong phap, cong nghé xir Iy nuéc udng dang
dugc dang ky bao ho ¢ khoang 20 qubc gia trén toan thé thé gioi:

v Khu vuc chau Au ¢6 12 quéc gia: Puc, Phap, Nga, Ukraina, Thuy S¥,
Israel, Bulgaria, Ty Ban Nha, Hungary, Y, Rumania, Anh

v Khu vuc chau A ¢6 5 quéc gia: Trung Quéc, Han Quéc, Nhat, Pai Loan,
Malaysia

v' Khu vyc chau My ¢6 2 qudc gia: My va Canada
v' Khu vuc chau Uc ¢6 1 quéc gia: Uc

= Nhin chung, sang ché vé cac phuong phap, cong nghé xir Iy nudc ubng duge
dang ky bao ho & nhiéu qudc gia khu vuc chau Au ( 12 qudc gia), khu vuc chau A
chi ¢6 5 qubc gia. Tuy nhién, lugng sang ché ding ky bao hd & 5 qudc gia khu vuc
chau A chiém t6i 84.4%, nhiéu hon hin luong sang ché dang ky bao ho & cac qudc
gia con lai.

v' Luong sang ché dang ky bao ho & cac qudc gia khu vuc chau A: 84.8%
v' Luong sang ché dang ky bao ho & cac quoc gia khu vuc chau Au: 10%

v' Luong sang ché dang ky bao ho & cac quoc gia khu vuc chau My: 4.9%
v

Luong sang ché dang ky bao hd & cac quoc gia khu vue chau Uc: 0.3%
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o ChauM§y  Chau Uc
Chau Au 4.9% \ 0.3%

10.0%

Chau A
84.8%

Tinh hinh ding ky bdo hg sang ché vé cdc phwong phdp, cong nghé xir ly
nwdéc uong ¢ cac chau luc

3. Tinh hinh ding ky bio hd sang ché vé ciac phwong phap xir Iy nwéc uong
tng dung cong nghé mang loc, UV, nano va plasma:

Véi hon 800 sang ché vé cac phuong phéap, cong nghé xu 1y nuéc uéng ma
Trung tdm tiép can duogc, khi dua vao bang phan loai sang ché quoc té IPC
(International Patent Classification), nhan thay:

v' Huéng nghién ctru vé xtr Iy nudc udng bang mang loc chiém 53.46% tong
luong sang ché vé cac phuong phap, cong nghé xtr Iy nude udng ma Trung tAm
tiép can duoc

v' Hudng nghién ctru vé xtt Iy nude udng bang tia cuc tim chiém 32.10% tong
luong sang ché vé cac phuong phap, cong nghé xur Iy nude udbng ma Trung tAm
tiép can duoc

v' Huéng nghién ciru vé xtr Iy nude udng Gmg dung cong nghé nano chiém
11.20% tong lwong sang ché vé cac phuong phap, cong nghé xir Iy nudc udng
ma Trung tam tiép can duoc

v' Huéng nghién ctru vé xtr Iy nude udng tmg dung cong nghé plasma chiém
3.23% tong luong sang ché vé cac phuong phap, cong nghé xir 1y nudc udng
ma Trung tam tiép can duoc
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Plasma,

Mang

0
UV, 32.10% loc, 53.46%

Nano
loc, 11.20%

Tinh hinh ding ky bao hé sang ché vé cdc phwong phdp, cong nghé xir Iy
nwéc uéng theo bana phan loai sana ché quéc té IPC

Duéi day 1a bang sb liéu thong ké luong sang ché diang ky bao ho ¢ 4 hudng
nghién ctu theo thoi gian:

Thagonién Thé[;onién Thégonién Thagonién Tir 2000-2013
uv 1 2 13 40 222
Mang loc 0 0 43 413
Nano 0 0 97
Plasma 0 0 22

Nhin chung, lugng sang ché ding ky bao ho & 4 hudéng nghién ciu déu tap
trung chi yéu trong giai doan 2000-2013.

Theo bang sb liéu, ta thay:

v' Huéng nghién ciu ung dung tia UV trong xtr Iy nuée uéng phuc vu nhu

cau con nguoi co sang ché ding ky bao hd sém nhat tir thap nién 60. Qua mdi

thap nién, luong sang ché dang ky c6 xu hudng ting dan. Hién nay, cic sang

ché thudc hudng nghién ctru ndy dang duoc dang ky bao ho ¢ khoang 15 quéc

gia.

v' Huéng nghién ciu ung dung mang loc dé xtr Iy nudc udng cd sang ché

dang ky bao ho dau tién vao thap nién 80. Hién nay, cic sang ché thudc hudng

nghién ctru ndy dang dugc ding ky bao ho ¢ khoang 16 qudc gia.
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v' Huéng nghién ctru xtr 1y nudc udbng bang cong nghé plasma bat dau co
sang ché dau tién vao nhitng nam thap nién 90. Hién nay, cac sang ché thudc
huéng nghién ctru nay dang dugc ding ky bao ho ¢ khoang 5 qudc gia.
v' Huéng nghién ctru img dung cong nghé nano dé xir Iy nudc udng cd sang
ché ding ky bao ho tir ndm 2000 cho dén nay. Hién nay, cac sang ché thudc
huéng nghién ctru nay dang dugc ding ky bao ho ¢ khoang 6 qudc gia.

Phén tich tinh hinh dang ky sang ché thuoc 4 huéng nghién ciu tir nim 2000
cho dén nay:

120

100

. /\
. [\

; [\
\

i Mj%\\

0
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

Mangloc| 16 8 13 14 11 19 11 23 22 25 75 96 63 23

—UV 10 12 7 10 14 13 6 10 15 24 31 28 27 15

Nano 0 1 4 7 10 3 11 8 10 11 11 11

= Plasma 0 0 0 3 2 0 1 0 4 6 0 3

Tinh hinh ding ky bdo hé sang ché vé cdc phwong phdp xir Iy nwéc uéng
ung dung céng nghé mang lec, UV, nano, plasma theo thai gian

Tt ndm 2000 - 2013, theo dd thi biéu dién, ta thay:

v' Huédng nghién ctru tng dung mang loc dé xtr Iy nudc udbng cé xu hudng
ting dan theo thoi gian, ting manh tir ndm 2009-2011: ndm 2009 c6 25 sang
ché dén nam 2011 ¢ 96 sang ché ding ky bao ho.

v' Huédng nghién ctru tmg dung tia UV trong xir Iy nudc udng cé luong sang
ché ting déu va 6n dinh tir nim 2006-2010. Luong sang ché tip trung nhiéu
vao ndm 2010 (31 sang ché).

v Huéng nghién ciru tmg dung cong nghé nano va plasma dé xur Iy nudc
udng c6 tinh hinh dang ky sang ché con nhiéu bién dong, chua rd nét trong giai
doan nay.
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2  Nhin xét: Huéng nghién ctru tmg dung mang loc va tia UV dé xir Iy nudc
ubng da trai qua nhitng nim tap trung nhiéu sang ché dang ky bao ho va trong 3
nam gan day dang c6 xu huéng giam dan.

Huéng nghién ctru img dung cong nghé nano va plasma dé xtr Iy nudc udng
c6 luong sang ché ding ky chua on dinh, htra hen dy 1a linh vuc con nhiéu dot pha
trong tuong lai.

% Gidi thi€u mot so sang che:

Ung dung mang loc @é xir Iy nwéc udng

STT| S6sangché Tén sang ché Ngay nép Téc gia
don
US2010- Process for pretreatment of | 10/10/2008 Ivan Raisz
0252448 drinking water by using an
jon selective  membrane
without using any chemicals
JP2014- Water-purifying membrane | 15/06/2012 Kumami
000489 module for drinking water Kazuhisa |
Yokota
Shusuke
CN101973651 | Membrane treatment method | 27/08/2010 Guyu Yin |
for treating trace antimony in Huimin Dai |
drinking water Liangqiu Jiang
| Yaochi Liu
Ung dung tia UV xir Iy nwéc udng
STT| Sésangché Tén sang ché Ngay nop Tac gia
don
Us2012- | UV disinfection system forgz/09/2010 | Friedhelm
0217420 A1 | waste water and drinking Kriiger, Hans-
water including a cleaning Joachim
device Anton, Ralf
Fiekens, ...
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EP 1353704 | Drinking water UV | 28/11/2001 | Horton, I1;
A2 disinfection  system and Isaac B.
method Garrett;  Kurt
Anthony
CN Ultraviolet sterilization | 26/07/2012 | Lou Yunguang
202785734U | device of direct drinking
water dispenser
Ung dung c6ng nghé plasma xir Iy nwéc udng
STT| Sésangché Tén sang ché Ngay nop Tac gia
don
CN Pulse plasma device for safe | 29/12/2009 | Lei Lecheng
201746368 U | disinfection of drinking water ;Zhang
Xingwang
;Wang
Xiaoping
;Wang Xiao
CN Pulse plasma catalytic unit | 24/11/2008 | Lei  Lecheng
201351129 Y | for safety disinfection of ;Zhang
drinking water Xingwang ;Xin
Qing ;Gu Li
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CN Plasma  drinking  water | 28/10/2004 | Gao Jinzhang |
002737777 | purifier Pu Lumei |
Yang Zhiming

NHAN XET:

- Nhitng nam thap nién 60 da c6 sang ché ding ky bao ho vé cong nghé sir
dung tia cuc tim (UV) dé xtr 1y nudc udng. Theo thoi gian, lugng sang ché vé cac
cong nghé xir Iy nudc udng cé xu hudng ting dan, ting manh tir nim 2006.

- Hién nay, sang ché vé cac phuong phéap, cong nghé xir Iy nudc ubng ma
trung tam tiép can duoc dang dugc dang ky bao ho ¢ khoang 20 qubc gia trén toan
thé gidi. Trong do, tap trung chii yéu & Trung Qudc, luong sang ché ding ky bao hod
tai day chiém khoang 72% trén tong luong sang ché vé cac cong nghé xir Iy nudc
ubng ma Trung tam thu thap duoc.

- Trong cac huéng nghién ctru vé céng nghé xtr 1y nude udng:

v' Huéng nghién ctru tng dung tia UV dé xir Iy nude udng cd sang ché som
nhat, tlr nhitng nam thap nién 60

v' Hudng nghién ctru ing dung tia UV va mang loc dé xu 1y nude udng cd
luong sang ché ding ky bao ho tap trung nhiéu trong giai doan 2006-
2011.

v’ Huéng nghién ctru ing dung plasma va nano dé xu 1y nudc udng co
luong sang ché dang ky bao ho con nhiéu bién dong, chwa on dinh.

PHAN III: GIOI THIEU MQT SO CONG TRINH NGHIEN CUU LIEN
QUAN PEN CONG NGHE XU LY NUOC UONG BANG CONG NGHE
PLASMA
1. Gi6i thiéu mét sé cong nghé xir Iy nwée udng trén thé giéi cé6 kha ning
ung dung tai Viét Nam

Theo mot nghién ctru nim 2012 ctia Lién hop qubc, khoang 11% déan sb thé
gidi (783 triéu nguoi) khong tiép can dugc nudc sach. Do vay, cadc nha khoa hoc
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khéng ngimg nghién ctru nhimg phuong phap méi dé 1am sach nude. Dudi dy 1a
10 giai phap hira hen nhat:

a. Khir mudi bing mang tiép xic trwe tiép: néu co thé khai thac dai duong
bao la, tit ca moi ngudi s& c6 thira nudc udéng. Nhung dé dugc vdy can phai khir
mudi, cac cong nghé hién cé thuc hién viéc nay khong hiéu qua va ton kém. Do 1a
1y do tai sao phuong phap méi do gido su Kamalesh Sirkar tai Vién Cong nghé k¥
thuat hoa hoc New Jersey phat trién lai hip dan. Trong hé théng chung cét dung
mang tiép xuc tryc tiép (DCMD) cia Sirkar, nudc bién dugc dun ndng chay qua
mot mang nhua c6 mot loat cac éng chira nudc cat lanh. Cac dng nay c6 nhitng 18
nho xiu duge thiét ké dé cho phép hoi nudc thim qua nhung ngan mudi lai. Hoi
nuéc duge ngung tu lai thanh nudc.Theo gido su Sirkar, hé thong nay co thé san
xuat 80 lit nudc ubng tir 100 lit nudc bién, gip ddi cong sudt cua cac cong nghé
khtr mubi hién nay.

b. Loc gom: bo loc gom (dat sét) lam viéc theo cach thuc twong ty cong nghé
khtr mudi duoc gidi thidu & trén. V& co ban, nude chay qua dat sét co rat nhiéu 16
cuc nho, cho cac phan tir nude di qua nhung ngan lai vi khuan, bui ban va cac chét
liéu c6 hai khac.

B0 loc loai nay dau tién duoc mot tho gém nguoi Anh, Henry Doulton, phat
trién khoang nam 1800. Sau do nhiéu cai tién d3 duge thuc hién dya trén y tuong
nay, chang han nhu thém 16p phu bac dé diét khuan, nén cac bo loc gbm ngay nay
loai bo céc tic nhan gay bénh tot hon.

c. Khir flo bang thiao dwoc: luong nho flo (0,8 - 1,2 miligram/lit) trong
nude udng tdt cho ring nhung néu nhiéu hon sé& co hai cho strc khoé.

Céc nha nghién ctru An Do da phat trién mot hé théng loc dung mdt loai thao
dugc phd bién dé hap thy chét flo thira trong nude udng. Hé thdng nay ciing duogc
dung dé loc cac kim loai nang doc hai co trong nudc, hép thu cac 1on florua khi
nudc di qua ¢ nhiét do khoang 27 do C.

d. Siéu cat: cat va soi da dugc dung dé loc nudc cach day ca ngan nam.
Nhung gan day, cac nha khoa hoc di tim ra cach dé boc hat cat bang graphite oxide
dé tao ra "siéu cat" co thé loc chat cé hai nhu thiy ngan tir trong nudc hidu qua gap
nam lan cat thudng.

e. Khwr thach tin: gido su hoa hoc Tsanangurayi Tongesayi tai Pai hoc
Monmouth (NJ) da phat trién mot hé théng loai bé thach tin (asen) béng vO chai
nhua ( v6 chai nudc udng thong thuodng) bam nho va phu cysteine (mot loai axit
amin). Khi cidc manh nhwra duoc bo vao nudc, cysteine sé két hop va khir asen, 1am
cho nudc c6 thé udng duogc. Trong cac thir nghiém, nude cd6 ham luong asen nguy
hiém 20 phan ty qua xir Iy giam con 0,2 phan ty, dat chuan “uéng duoc”.
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f. SteriPEN: d6i véi du khéch, tiép xuc véi nudc khong an toan 13 rui ro 16n.
That tuyét néu ban co thé chi can nhang cay diia than vao nudc va 1am sach no.
Piéu d6 khong phai vién vong. Thiét bi cam tay dugc goi 1a SteriPEN cua cong ty
Hydro Photon sur dung tia cuc tim dé diét vi khuan, st dung cong nghé loc duoc
dung & cac nha mdy dong chai nhung duogc thu nhé chi ndng 184 gram va bo vira
ba 16. Nhung thiét bi ndy vao mot lit nudce sudi trong 90 gidy va ban co6 thé udng an
toan.

g. Vi khuin khir ddc té: mot phuong phép loc nudc méi rat hira hen duoc
phat trién bai cac nha nghién ctru tai Pai hoc Robert Gordon Scotland. Ho da xac
dinh duoc hon 10 ching vi khudn khac nhau c6 kha ning vo hiéu héa cac doc to
microcystins. Néu vi khuan nay duoc cho vao ngudn nudc, chung c6 thé khir doc td
microcystin va 1am cho nudc an toan dé uéng ma khéng can sir dung bét ky hoa
chat nao (c6 kha ning gy hai).

h. Lam sach biang mudi: Joshua Pearce, gido su khoa hoc va k¥ thuat vat
lidu tai Pai hoc Cong nghé Michigan, va dong nghiép Brittney Dawney thudc Dai
hoc Queens & Ontario dd dua ra giai phap khir tring nuéc chi bang mubi. Nudc
dugc xur 1y qua qua trinh keo tu (tao bong), & d6 mot lugng nho mubi an duogc cho
vao nudc dé khir can. Tuy nude thu duge c6 dd mudi cao hon thong thudng, nhung
an toan.

i. MadiDrop: dia loc nwéc ceramic: bo loc 13 giai phap tién loi va ré tién dé
lam sach nuéc. Nhung t6 chirc nhan dao thudc Pai hoc Virginia c6 tén 1a PureMadi
("Madi" - tir dia phuong & Nam Phi ¢6 nghia 1a "nudce") con gidi thiéu thém mot
cong nghé dé dung co6 thé 1am sach mot thung nuéc don gian bang cach ngdm
MadiDrop vao trong nudc. MadiDrop 1a mét dia gdm nho trong d6 ¢ cac hat nano
d6ng hay bac c6 kha nang diét khuén.

j. Cong nghé nano: ciu tric cac ddi tuong bé xiu ¢ nhiéu tiém ning giup
lam sach nudc udng trén thé gidi. Cac nha nghién ctru tai Hoc vién K¥ thuat D.J.
Sanghvi cua An D6 cho réng cac bo loc lam tir nano carbon va sgi nhom c6 kha
nang loai b khong chi tram tich va vi khuan, ma con c6 thé loc ca cc thanh phan
doc hai nhu thach tin.

Céc nha khoa hoc tai Vién Cong nghé Massachusetts tham chi con xem xét st
dung coéng nghé nano dé khir mudi. Ho dang thtr nghiém st dung cac tdm graphene
(mot dang carbon, chi day 1 nguyén tir) dé loc nude bién. Véi cong nghé nano cé
thé tao cac tim day nhiing 16 nho xiu, day chi mot phan ty mét, c¢6 thé chan cac hat
mudi nhung cho phép cc phan tir nude di qua.
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2. Giéi thiéu cac cong nghé xir Iy nwéc udng tai Viét Nam:

Péi voi Viét Nam, chat luong nudc khac xa so véi thé gidi va cong nghé sir 1y
cling han ché hon. Viéc phan tich thanh phan nudc va phuong phap xir 1y can phai
khao sat k§. Nhin chung, CAc tap chat va vi khudn co trong nudc va phuong phap
xur Iy & Viét Nam nhu sau:

2.1. Thanh phan tap chét, vi khuin trong nwéc:

Chat ran lo limg trong nudc: axit sunphat dong, oxi dong, nhimg chat doc
thudc clor, chat hitu co photpho, oxit nhém, oxit sit...Nhimg chat nay s& gy ra ton
thuong cho cac bo phén trong co thé: ton thuong trong khu than kinh gy ung thu
lam anh hudéng dén gan, than, CACO gay hién tuong voi cot séng. ..

Trong nudc ¢6 mui 1a do céc vi khudn ciing nhu tap chat hitu co bi phan huy
gay ra mui hdi, mii tanh. Nhing tap chat trong nudc nay s& gy khé chiu cho co
thé khi sir dung 1am anh hudng dén hé ho hép, hé tiéu hoa.

Céc kim loai nang va chét hiru co trong nudc nhu: thiy ngan va chi, cac chat
hitu co. Nhitng kim loai ning nay co thé con ngudi khong tiéu hoa duoc nén no sé
tich tu trong co thé thoi gian 1au ngdy, co thé gy tir vong.

Trong nudc c6 chat khoang thuong khong on dinh 1am thiéu nhiing chat
khoang trong co thé, gy mat can bang va 1am anh hudng dén stc khoe con ngudi

Trong nudc ludn cé nhitng vi khuan va vi rit, ching 1a tic nhan 1ay nhiém céc
bénh nguy hiém
2.2. Nhirng giai phap xir ly:

a. Loc nudc tinh khiét: pho bién & nudc ta hién nay 1a cong nghé tham thau
nguoc (RO). Co ché hoat dong cua nd 13 cho nude di qua, va giit lai tat ca cac i-on
kim loai, cac hoa chat, bao nang nam, cac thanh phﬁn doc hai... Trong thuc té, néu
loc RO ta dugc nudc tuong ddi tinh khiét, loai bo gﬁn nhu hoan toan cac chat
khoang va céc chét vi lugng cé trong nude. Nhuoc diém cta RO 1a loai hét tat ca
cac khoang chat, nén anh hudng dén stc khoe.

b. Loc nudc sach: 1a loc theo nguyén 1y hip phu gdm loc bang cac vt liéu loc
nhu than hoat tinh, cic zeolit, cac khoang chét...; loc nano (cong nghé cua Nga).
Pbi voi cong nghé ndy, loc chi loai bé nhitng chat doc hai ¢ trong nudc t6i dudi
ngudng cho phép. Két qua cho ra nudc sach nhung van con nhiém doc va chi phi
cao. Véi yéu cau nuée uéng 1a tuyét ddi khong con cac loai can, vi khuén, tao, ndm
va virus, nén phuong phéap loc nay khong dat yéu cau.

c. Cong nghé loc thd: gdm nhiéu 16i loc khac nhau voi nhitng chirc ning khéc
nhau nhu:
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v Li loc PP: kich tude loc 0.5 microm loai bé nhitng chét rin lo ling trong
nudc

v" Loi loc UDF: khir mui trong nuédce

v Li loc RESIN: loai bé mot s6 kim loai nang, chit hitu co cai thién mui vi
va 1am mém nude

v Ldi loc T33: diéu tiét vi nuéc, gilt cho nudc vi tinh khiét, tao cho nuéc
dugc vi tu nhién sau khi qua mang RO

d. Cong nghé diét khuan: sir dung dén UV va khi Ozon dé diét khuan va vi rit
gay bénh trong nudc.

Nudc déng binh 1a nude duoc xi Iy qua hé théng loc nuée tinh khiét, sir dung
cdng nghé tham thau nguoc cia mang RO. Vé co ban, nuéc sau khi di qua hé thdng
mang RO 1a nuéc tinh khiét, tiép d6 duoc di qua module vi sinh voi tinh nang khir
khuan cia may ozon va dén UV cong nghiép di 1a nudc an toan dé uéng truc tiép.

3. Gié6i thiéu cong nghé xir Iy nwéc uéng bang cong nghé plasma cia Phong
nghién ciru Nang Lwong va Méi Trwong - Trwong dai hoc Sw pham Ky thuat
TP.HCM

3.1. Tinh cap thiét:

Khong gidng véi Japan, Singapore, Pirc. .. nudéc may ¢ hau hét cac nudc trong
khu vuc nhu Indonesia, Malaysia, Philipine va Viét Nam ... déu khéng thé uéng
truc tiép vi nguy co nhiém khuan ColiForm, Ecoli va céc loai tap chat 1a rat cao (co
thé do cong nghé xir Iy, ngudn nudc va hé théng duong ong cii k).

ECOLI COLIFORMS PSEUDOMONAS

Pé dam bao an toan, chung ta thuong phai b ra mot luong chi phi rat cao dé
mua nudc udng tinh khiét trong nhiing binh 19 lit véi gia trung binh tir 40.000 dén
100.000 ddng, hoac mua nhitng chai 500ml vai gia 5.000 dén 10.000 dong. Mot sb
ngudi khé gia hon thi ty mua thiét bi loc nuwdc véi gia dit do nhung luu luong xi 1y
thap phi hop véi gia dinh nho. Ngoai ra nudc uéng tinh khiét dang dugc canh bao
do thiéu céc vi chat, chi can sir dung trong thoi gian ngan ching ta chac chan mac
bénh thiéu vi chat, thiéu khoang chat, mat can bang dién giai.... Bac biét ddi véi tré
em, viéc lam dung nudc loc tinh khiét s& 1am cac em thiéu vi chat, gay cac bénh Iy
nguy hiém rat kho xac dinh. Su thiéu hut ezyme quan trong nao d6 do thiéu vi chat

24-



s& anh hudng toi qua trinh phat trién tré em. Hon thé nita, nudc udng tinh khiét
dong chai 1am toén kém ning luong, hoa chat dé xa ly, chi phi cho qua trinh van
chuyén va 6 nhiém moéi truong do chai lo. Dbi véi cac em nho, viéc mang nudc
udng dén truong lam ting thém 1a ganh nang trong cap tap anh huong rat lon dén
dén sy phét trién thé chat. Véi cac 1y do nuéc udng tinh khiét khéng tét cho stc
khoe va dat do nén hién nay nguon nhan luc hién tai va twong lai cua dt nudc tap
trung ¢ céc khu cdng ngiép, thuong mai va truong hoc tir mau gido dén dai hoc
dang bi anh huéng nang né vé ngudn nudc udng. Viéc nghién cau tng dung cong
nghé plasma xir Iy nudc may tao ra nudc sach, chi phi thap va than thién voi moi
truong 12 rat cap bach va can thiét.

Theo nhiéu nghién ctu chi ra, nuéc cung cap khoang 50% vi chit cho co thé
(50% con lai qua dudng thirc n). “Néu qua lam dung viéc dung nudc tinh khiét
(hay nudc dong chai) thi vé 1au vé dai chac chan sé sinh bénh”. Nudc sach khong
phai 1a nudc tinh khiét. Nudc tinh khiét 1a nuéc gan nhu loai bo hoan toan
cac khoang chat cé trong nudc. Nudc sach 1a nudc tu nhién ma ta da loai bo céc
thanh phan c6 hai cho stc khoe nhung van c6 day da cac khoang chat, vi chét can
thiét cho co thé. Tir quan diém nay thi nudce tinh khiét hay nuéce 6 nhidém déu khdng
t6t cho stiic khoe con nguoi. Dé tranh thiéu hut cac khoang chat, cach tét nhat 13 sir
dung ngudn nudc sach caa thanh phé cap vi di qua xir ly loai bo twong d6i an toan
cac chat doc hai. Tuy nhién véi thyc trang hién nay, ngudn nuéc sach cuaa thanh
phd dang bi nhiém luong Flo ting cao diac biét 1a nhiém khuan khoan 5
Ecoli/100ml nuéc. Viéc dun sbéi nudc chi cd tac dung diét mot phan cac loai vi
khuan c6 hai, con véi cac kim loai nang va chat doc hai c6 trong nudc nhu clo hitu
co, cac hop chét nito, flo,... thi hdu nhu khong c6 tac dung. Ngoai ra do chat tiét
Chlor (h6a chat dung dé tiét trang) dwoc chitng minh 1a chat dan xuat gay mét sé
chitng bénh ung thu nhu Chloroform (mét loai Trihalométhane) va mui hdi cua
Chlo khdng nhiing kho uéng ma con 1am da bi kho, gay ngta ngay...

Ung dung cong nghé plasma dé
tao ra gbc tu do ¢ luc oxy hoéa rat
manh dé xu ly cac tap chat hiru co va
vO co trong nudc. Plasma xay ra
trong nudc nén chira cac hoat chat
oxy hoa manh nhu: HOe, Qe , He,
03, H202 (hydrogen peroxide),... Hop chét
Hau hét cac chat nay la nhitng chat méi
oxy hda manh, va n6 dong vai tro
quan trongtrong quéa trinh  oxy
héa chat hitu co hitu co thanh CO,

_ Hop chét Hop chét
méi méi
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va nudc. Ngoai ra cac tap chét con bi dét truc tiép trong méi truong plasma nén
nudc sau khi xt Iy khdng bi chuyén mau theo thoi gian. Plasma dugc tao ra truc

tiép trong mdi truong nudc nén qua trinh xir Iy nhanh va hiéu qua.

Bang so sanh cong nghé xir ly nwéc ing dung
cong ngh¢ plasma va cac phwong phap 6 dién trude day

Phwong phap ¢6 dién .
TT Loai Ung dung plasma
Sinh Hoc | Hoa hoc RO/Nano
1 Kich thire Lon Lon Vira Nho
2 Thoigian Lau Trung binh Lau Nhanh
3 Hoa chat Nhieu Nhiéu Khong co Khong ¢o
4 Hiéu suat Trung binh cao Thap cao
5 Canba Nhiéu Nhiéu Nhiéu Rt it
6 Vanhanhbaotri | Phuectap Phtre tap Phue tap Don gian
7 Giavanhanh | Trungbinh Cao Cao Rat thap
7 Giddautwban | Trungbinh| Trungbinh Cao Trung
dau
8 Taiché khong Khong Khong Co thé

3.2. Quy trinh xw ly:

Truéc hét nude dugce cung cap boéi ngudn nude (1) va phai duoc xir 1y so bo
dé tach céc chat can ba trén 5 micron, khar mai, mau, 1am mém va khir khoang con
sot trong nudc ra bang hé thong loc thd (2) gdm ba cot loc lan lugc 1a cot cat, cot
than hoat tinh va cot trao d6i ion trude khi dua vao bon diéu ap (3) cua hé théng xir
Iy nuée udng tu dong bang cong nghé Plasma.

Dé phu hop kha nang xtr 1y, nude trude khi dua vao budng plasma (4) duoc on
dinh &p suat va luu luong nho bon didu ap (3) dat trén cao va van tiét luu Q2.

Nudc loc thd sau khi qua van tiét luu dugc di chuyén téi budng plasma. Khi
nuéc di toi ving co dién truong xoay chiéu véi bién do va tan sb lén duogc tao
thanh béi dién cuc duong bao boc béi vat liéu chdng sdc dién co dién &p va tan sb
rat 1on, s& xay ra ving plasma giira hai dién cuc, mot dién cuc 1a nuéc va mot dién
cuc inox. Khi d6, cac electron chuyén dong véi van tc rat 16n s& va dap vao céc

phan tir, cung cap cho cac phan tir mot nang luong lam pha v céac lién két tao ra
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cac gbc oxy hoé bac cao rat manh nhu HO*, O*, H*, 03, H202 va tia cuc tim. Hau
hét cac loai vi rat, vi khuan, nim méc, tao, cac tap chat hiru co va cac hoa chat
trong qua trinh Xt 1y nudc thay sé€ bi xur ly boi dong luc cac hat mang dién, tia UV
va cac gdc tu do co luc oxy hoa rat manh c6 trong dong plasma. Ngoai ra, cac kim
loai ndng nhu st va mangan hoa tan trong nudc, mui hdi nhu C12, H2S va d6 mau
cling bi xtr Iy bang c4c chat oxy bac cao, tao hoi bay 1én hoic két taa nén dé dang
loc ra khoi hé théng. Nhu vay nudc thay cuc sau khi qua budng plasma tré thanh
nuéc sach dat tiéu chuan nude udng dong chai.

Hinh: H¢ théng xi# ly plasma

Cha thich: nguén nude (1), Bo loc thd (2), Bon diéu ap (3), Budng xir ly
plasma (4), Mach diéu khién dong plasma (5), Bo diéu khién 14p trinh tu dong (6),
Bon chira nudc sach (7).
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Hinh: céu tricc bén trong ciia hé thong

Két qua nghién ctiru hé thong xtr 1y nudc udng bang cong nghé plasma tai
Phong Nghién ctru Ning luong va Mai truong da dat dugce cong nhan cia so y té
Bién Hoa va Vién Pastuer thanh phd HCM, véi muc tiéu 1a chuyén giao, lap rap
may xtr 1y nuéc udng dat tiéu chuan dén cong dong, xa hoi nham giai quyét van dé
hién tai, giup cong dong c6 co hdi truc tiép sir dung nude sach, an toan, vé sinh, gia
ré nhung khong thiéu khoang chat, tiét kiém niang lugng, bao vé moi trudng va dam
bao suc khoe. Muc tiéu cua du an 1a xir Iy va cung cép nuoc uéng sach ty dong, dat
tiéu chuan y té phuc vu cho cong déng nhu truong hoc, bénh vién, ky tic xa,...
bang cong nghé Plasma lanh va cong nghé RFI
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167 dudng Pasteur, QuAn 3 - Thanh phd HA Chi MInh, VIe Nam

woy il
VINFARTROR TR HOM (4 1hoo! | (04.0) 30207300 - 30.230062 « Fa | (MA.) 30,2012

PHIEU KET QUA KIEM NGHIEM
M o6 270036120
T6ng o trang: 1
Tén khdoh hang: PHONG NGHIEN 00U NANG LUONG VA MOI TRUONG SPKT
Dfa ot PHONG £301 TRUNG TAM CONG NGHE CAO TRUONG ON 8PKT
Loal mlu 10 nghigm: ~ NUOC AU KNI XU LY PLASMA
Nody nhdn mbu: 208201 Noly ém nghigm: ~~ 27/08/2013
Tioh trang mlu khV nhdn: 1 BINN 2000 ML
i THU NGHIEM KET QUA DON V| | PP THU 0101 HAN
1} Coltorms 107\,
Mo Xy
Iﬁ vxiumm- 1912 1
GHLOHU;  Mutto Aidim i sinh b hd Iy Ahong I mdu, tnd ki ed yhu edu phdp Iy e DIgL
Ml thyo phdm hd 1y tu bl 3 nghy sau kN rd kit qud,
(*) Oty dute VILAS cdng nhdn
Kt qud o od gid b trén mlu 10 nghigm

KETLUAN; Dot TCVS theo OCYN 61 2010/8YT

TP, W6 ON Minh ngdy 30 thdng & nam 2019
Phong Kifm Nghigm Hon Lj - VI 8inh

TRUONG PHONO M NG M
N, P Mk B
HLVEAM  TYOV0 T ban hanh: 02700 T 171



SO Y TE DONG NAI CONG HOA XA HOI CHU NGHIA VIET NAM SOY TE DONG NAI CONG HOA XA HOI CHU NGHIA VIET NAM

TRUNG TAM Y TE DY PHONG Die p - Ty do - Hynh phiic TRUNG TAM Y TE DY PHONG De ljp - Ty do - Hynh phiic
s 253y Jgxh s& 4S 32 [KBEW
e@ PHIEU KET QUA XET NGHIEM e@ PHIEU KET QUA XET NGHIEM
Ma sb miu: 02694.13 Ma sb miu: 02694.13
180 900112008 IS0 900112008
Tén khich hing  : Phong nghién ciru Niing lugng vi M trutmg - Dl hoc Sur pham K§ thugt TP. HOM Ténkhich bing  : Phang nghién ciru N
; i 8 : ling lrgng vi Méi trudmg - Dai hoc S pham K§ thujt TP, HOM
DF:L 1581, V5 Vin Ngtn, quln Thé Di, TP H Chl Mioh Dia chi 84 1, V5 Vin Ngin, quén This Dic, TP Hb Chi Minh
Tén : Nute ubng qua loc Tén miu : Nudc ubing qua loc
Lugng miu +1500ml i - 1500ml

Ngy nhin mlu  : 26/06/2013

Ngy tri kétqud : 07072013
Dia didm 1y miu : Tyi truimg

Ngdy nhin miu  : 26/06/2013

Ngiy tra két qui : 07/0722013
Dia diém 1y milu : Tai tndmg - miu nwée qua loe rdi xir 1y Plasma (mflu 2)

KET QUA XET NGHIEM
KET QUA XET NGHIEM

S| Ten chititu Phuong phip Kbt qui Titw chudn 5’&
1[0 0 Permanganate TCVN 6186 1996 KPH S2mgh Stt Téa chi titu Phuong phip Két qui Tiéw chudn [ %
2 D) cimg ting 58 tinh theo SMEWW 2340 C 0 <300 mg/l 1 [Clostridium perfringens TCVN 6191-2: 199 (PP 0/50ml 0/50m! 27/06/2013

aCOs ming loc)
3 |0 e SMEWW - 21308 029 S2NTU 2 ichia coli 150 9308 - 1: 2000 (PP 0/250m1 0/250ml
4 PypH TCVN 6492: 199 752 65-85 mang loc)
S [ Tapng Amont. TOVN 61791, 199 XPH Siamgl 3 [Poeudomonas seruginosa [1S0 16266 - 2006 (PP mang 0/250ml 0/250m!
6 [Him luyng Clorua SMEWW 4500 C1 B 750 <250 mg/ . Jo)
7 Ham buyng Florua Fluoride Test 0,58 <15 mg % [Neptenne foly mm-::z:;mm Ay e
8 |Ham lyng Mangan Toing o8 SMEWW 31118 KPH <05 mg O T

5 [Tding 56 Coll 1509308-1: 0/250m 0/250m1
9 JHam liagmg Nitrat TCVN 6180: 1996 278 <50 mg/ S m:’wm
10]Hidm lumg Nitrite. TCVN 6178 199 122 $002mg! Nhjn xét: Miiu nudie c6 cie chi tiéu yéu ciu kiém nghiém dat yéu ciu theo QCVNO1: 2009/BYT
11 [Hibm ligmg Sdt tSng 56 SMEWW 3500Fe B KPH $05mg Ghi chi: - Kér qud ndy chi o6 gid tri trém mdu xét nghigm.
12 Him heymg Sulfat US-EPA 1997- 3754 673 $250 mg/l g
13 Ml e SMEWW 2120C KPH si5P
MM o Chm quan Khong c6 mii, vi lg | Khong c6 mil, v TRUONG KHOA XET NGHIEM
Nhin xét: Miu nudi o6 cdc chi tiu yéu cbu kidm nghi¢m dat yéu clu theo QCVNO1: 2009/BYT
Ghi chi: - Ké qud ndy chi c6 gid irf trén mdbu xét mghidm E
<)

Bin Hoa, ngiy AU thing -~ ndm 204

- l"unagcs'iu po

TRUGNG KHOA XET NGHIEM

b
¢\L5 .0

pr
N, e i Thonk & ke Ll

DC: 01 Ddag Khoi, Phuimg Tring DA, Tp.Bida Hoe-Diag Nai.

M Eng YT (01) RRTIART . oy (K1) 197908 . Emailtividnivan v "

N, Pham Vi Thank Ly 'Jn:'u Lideo

D/C: 01 Ddag Khési, Phutmg Tring DAi, Tp Bién Hoa-Ding Nai.

Hinh: Phiéu két qud xét nghigm tei Trung tam Y té du phong — Sé'y té Pong Nai

3.3. M0 ta may:

May xir 1y nudc ubng tir ngudn nudc may cia thanh phd véi luu luong
5m°*/ngay, phuc vu 2.500 ngudi.

Mo ta san phém: Co6 hai tram léy nudc ty dong trong khudn vién, tram thir
nhat 13 cot nude ¢od 3 voi rot nudce tu dong léy nudc 0.5 it va tram tha hai 1a cot
nudce co 2 voi lay nude ty dong 20 lit. Hai tram ldy nuée thiét ké phu hop, dep va
tién loi dé léy nuoc. Tuy theo yéu clu cu thé thi sb luong tram va voi nudc dugce
thiét ké cho phu hop. Nudc may duoc dua truc tiép vao may xir Iy plasma lanh, loc
sau d6 qua binh luu trir va hé théng chiét rot ty dong dya trén cong nghé RFID.
MBJi ca nhan c6 mot thé RFID, khi dua thé vao dau doc ctia may, dua binh nuée 0.5
lit hodc 20 lit vao 6ng rét, may nhan dang thé va rét nudc vao binh. May c6 nhiém
vu xac dinh thé va tinh s 1an rot nuée trong mot ngay hodc mot thang. Thé cé thé
tra tién trudce tai phong dich vu.

Mo ta thé RFID: 12 miéng thé nho, kém theo miéng dan. Sinh vién co thé dan

1én lung dién thoai, thé sinh vién,... nén rat ti¢n lo1.
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Hinh: Cét ldy nwdc irng dung cong nghé plasma tai truong
dai hoc Sw pham Ky thugt TP.HCM

< Pic tinh ky thuit cia thiét bi:

v/ Cong nghé tién tién, Plasma,

v' Hiéu qua xur 1i cao, QCVN 6-1: 2010/BYT,
v Chi phi dau tu, phi van hanh, bao dudng thap
v' Nho gon, dep, d& 1ap dit, module

v' Tu dong hoa hoan toan, 6n dinh,

v Xt li trong méi truong kin,

v' Khéng xir dung héa chit,

v’ Dich vu tbt, bao dudng, kiém tra dinh ky.
v C6 thé tai sir dung.

Théng s6 k§ thuat (HWPO1):

v" Luu luong xtr Iy 2500 nguoi -5m3/ngay
v Nhiét do: 300C — 400C

v" Kich thude: 1,7x0.6x0.6m

v' Khdi lugng: 50Kg

v/ Cong suat: P =2KW/h

v Dién 4p st dung: 220V
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v' Vit liéu: INOX, PYRES
% Cach van hanh:
- Cach mé may: bam n(t ON, Kiém tra dén bao c6 sang khong.

Luu v : Trong trudng hop vira cam phich ngudn thi phai doi 10 gidy trudc khi
bam nt ON dé may thiét 1ap cac thdng sé hé théng.

- Céch tit may: bam nat OFF
Luu ¥: Rat phich dién nguon khi khéng sir dung trong thoi gian dai.
- Khan cap: bAm nit ESTOP

Luu ¥: T4t nguén dién va rat phich cim ngudn ra khoi 6 cam dién.

4. Phan tich hiéu qua kinh té va loi ich bao vé mdi trudng ciia cong nghé xir
1y nuéc udng bang cong nghé plasma

a. Panh gia an toan, chat luong: hé théng duoc déng gia an toan theo TCVN,
xem phu luc

b. Bao vé mdi truong: hé théng khong dung chai lo nhu nuéc dong chai, sir
dung tién lgi nén giam 6 nhiém moi truong do chai lo déng thoi giam chi phi ning
luong tiéu ton trong qua trinh xtr Iy, van hanh, bao dudng.

c. Hiéu qua kinh té:

— Cong nghé hién tai dugc thiét ké va ché tao trong nudc: ti€t ki€ém ngan sach
nha nudc

— Chi phi dau tu ban dau thap: 300 triéu cho 5.000 lit nudc, twong Ung
60.000d/1it nude.

— Chi phi van hanh thap: chi phi xir Iy plasma nho: mét lit nude 50 dong >

mot ngay 2 lit 100 dong =>mot thang 3.000 déng. So sanh vai chai nude dong chai
trén thi truong 1a 10.000 d¢6ng. Dung céng nghé Plasma loi hon rat nhiéu, chua ké
tién chi phi nang luong san xuat, van chuyén, xir Iy méi trudng cho chai nudc.

— Béo tri, van hanh don gian: h¢ théng diéu khién tu dong hoan toan va on
dinh

— Bén lau: Co ciu may don gian, khong c6 co cau dong, vat li¢u Inox 304,
thach anh
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