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I. TINH HINH NGHIEN CUU VA UNG DUNG CONG NGHE SIEU HAP
THU (CDI) XU LY NUOC PA O NHIEM, NHIEM MAN CHO NUOC UONG,
SINH HOAT VA SAN XUAT TREN THE GIOI VA TAI VIET NAM

1. Vai tré ciia nw6e va tinh hinh 8 nhiém nwéc hién nay
1.1 Vai tro cia nwéc

Nudc 1a mot phan thiét yéu cua cudc séng vi 60 - 70% co thé 1a nudc,
nuéc dan truyén chat dinh dudng di khap co thé, tao sy mém mai cho da, diéu
hoa nhiét do, boi tron cac khdp xuwong va quan trong nhat 1a nudi sdng bd néo.

Nudc 1a mot hop chat hda hoc cua oxy va hidrd, co cong thirc hoa hoc 1a
H,O. V&i céc tinh chat 1y hoéa dac biét (vi du nhu tinh ludng cuc, lién két hidro
va tinh bat thuong cua khéi luong riéng) nudc 14 mot chat rat quan trong trong
nhiéu nganh khoa hoc va trong doi séng. Vi dy: 70% dién tich cia Trai Pat dugc
nuéc che phit nhung chi 0,3% tong luong nudc trén Trai Pat nam trong cac
ngudn c6 thé khai thac dung lam nuéc udng.

Nudc udng hay nuéc sach 14 cac loai nude du do tinh khiét toi thiéu dé con
nguoi hodc cac loai dong vat, thuc vat cé thé ubng, tiéu thu, hap thu hoic sir
dung ma it gap nguy co tac hai truéc mat hozc vé lau dai. Trong hau hét cac
nuéc phat trién, nuéc uéng duoc cung cap cho cac ho gia dinh, cac hoat dong
thuong mai va cdng nghiép 1a nuéc udng phai dat tiéu chuan vé vé sinh (thuong
1a nudc may, nudc ngot, nudc loc). Nudc sach 1a mot tieu chuan quan trong dé
danh gia vé chat lugng cudc song.

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

- Nué6c sach: Nudc ubng sach 1a nudge khdng ¢d mau, mii vi khac thuong
gay kho chiu cho nguoi udng, khong c6 céc chat tan va khong tan doc hai cho
con ngudi, khéng ¢ cac vi khuan gay bénh va khong gay tac dong xau cho suc
khoé nguoi sir dung trudc mat cling nhu 1au dai.
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- Nudc tinh khiét: duoc 14y tir cAc nguén nudc ngam, nudc may,... qua cac
cong doan xu ly, tinh loc, tiét trung,.... dugc dong vao chai. Tuy nhién, vi qua
tinh khiét nén trong nuwéc hau nhu khéng con chut khoang chat, nguyén té vi
lwgng ma co thé con ngudi rat can duoc bd sung hang ngay.

- Nudc khoang: duogc khai thac tir cac ngudn khoéng sau trong cac tang dia
chét. Nudc khoéng c6 chira cc nguyén té vi luong va cac khoang chit co ban c6
ich nhu: Potassium, Sodium, Magnesium, Calcium,....; v&i nhitng khoang chat tur
tu nhién nén co thé dé dang hap thu va bu dip kip thoi phan nao lwong mudi
khoang mat di do van dong, gitip ting cudng suc khoe va cai thién lan da.

1.2 Thyec trang sir dung va 6 nhiém nguon nwéc hién nay

Hién ¢ Viét Nam c¢6 108 luu vuc sdng, véi khoang 3.450 song, sudi chiéu
dai tir 10 km tro 1én. Téng lwong nuwdc mit trung binh khoang tir 830 ty m* dén
840 ty m°, trong d6 c¢6 hon 60% luong nudc dugc bit ngudn tir nuwdc ngoai, chi
c6 khoang 310-320 ty m*® duoc san sinh trén 14nh thé Viét Nam. Ngudn nudc mat
& Viét Nam phan bo khong déu, khong chi vé mit khong gian ma thay doi theo
thol gian ca nam.

O mién Bac, mua kho bat dau tir thang 10 dén thang 11, & mién Trung va
mién Nam, mua khé bit ddu muon hon, thuong vao thang 1. Mua kho thuong
kéo dai tir 6 dén 9 thang, cac luu vuc sdng ¢ mién Trung c6 mua khd dai nhat.
Luu luong ty nhién trong mua khd chiém 20-30% tong luu luong nam.

Hién ca nudc ¢6 hon 770 d6 thi, trong d6 c¢6 hai d6 thi dac biét; 15 do6 thi
loai mot; 14 d6 thi loai hai; 53 d6 thi loai ba; 65 d6 thi loai bon, con lai 1a d6 thi
loai nam. Tuy vay, ty 1& dan d6 thi huang dich vu thoat nudc chi chiém khoang
60% va ty 1€ nudc thai sinh hoat duoc xur ly méi dat khoang 12%.

Dién hinh nhu tai hai thanh phé 16n 12 Ha N6i va Thanh phé H5 Chi Minh,
phan 16n nuéc thai sinh hoat da 6 nhiém khong duoc xt 1y, d6 thang vao cac ao,
hd, sau d6 chay ra cac con song 16n tai viing chau tho séng Hong va song Dong
Nai - Sai Gon.



Cung vai sy do thi héa nhanh va phét trién cong nghiép, cac van dé moi
truong nhu rac thai, nhat 12 tinh trang & nhiém nudc ngay cang tro nén tram
trong, anh hudng tai strc khoe cua nguoi dan.

Theo hoi Bao vé thién nhién moéi truong Viét Nam, nudc thai chiém
khoang 80% tong s6 nudc thai tai cac thanh phd nhung chi cd khoang 6% dugc
xt 1y. Ong Yutaka Matsuzawa, chuyén gia méi trudng cua té chirc hop tac qudc
té Nhat Ban (JICA) Viét Nam, ciing khing dinh ring ngudn nudc thai 1a hiém
hoa mdi truong hang dau tai Viét Nam.

Bé4o cdo toan cau duoc to chic Y té thé gidi (WHO) cong bo (2010) cho
thay, mdi nam Viét Nam c6 hon 20.000 nguoi tir vong do diéu kién nudc sach va
ngheo nan.

Theo s6 liéu thong ké caa Bo Y té, Bo Tai nguyén va Mai truong, 80%
cac bénh truyén nhidm ¢ nuée ta lién quan dén ngudn nuéc, trung binh mdi nam
c6 khoang 9.000 nguoi tir vong vi ngudn nudc 6 nhiém, trén 200.000 trudng hop
duoc phét hién ung thuy ma mot trong nhiing nguyén nhan la do st dung nguén
nuéc bi 6 nhiém.

MJdi nam Viét Nam str dung khoang 80,6 ty m® nuéc, gan 82% tong luong
nudc mat trén toan qudc duoc sir dung cho tudi, 11% cho nudi trong thay san,
5% cho cong nghiép, 3% cho néng nghiép va 3% cho d6 thi. Do khai thac nudc
khong hop ly, khdng theo quy hoach nén nguén nudc dang bi suy giam nghiém
trong ca vé s6 lugng 1an chat luong.

Hau hét cac séng chinh ¢ Viét Nam déu da va dang bi da 6 nhiém véi céc
murc do khac nhau, trong d6 6 nhiém cha yéu cac ving trung va ha luu, khu vuc
tap trung dong dan cu va cac khu cong nghiép, hién tuong 6 nhiém dién ra
nghiém trong hon. Dic biét, mirc d6 0 nhiém ting cao vao mua kho, khi lugng
nudc chay vao cac con sdng giam.

Tai cac khu cong nghiép hang tram don vi san xuat 16n nho, hang tan nudc
thai rac thai chwa qua xur 1y di x4 truc tiép vao duong 6ng, cac chat 6 nhiém hitu

co, cac kim loai con nguyén trong nude di tham nhap vao ngudn nudc



Ngoai ra, nhiéu nha may va co s& san xuat, cac 10 mé ciing khong duoc
trang bi hé thong xir Iy nude thai. Ngay ca cac bénh vién, hién thai khoang 7.000
m*/ngay, thi chi c6 30% trong sb nay 1a duoc xir 1y.

O nong thon do diéu kién sinh hoat con kho khin, co sé lac hau, cac chét
thai sinh hoat va ca gia slc, gia cdm chua qua xur 1y da thdm xubng cac mach
nuéc ngam, néu st dung nudc ngam khdng xu Iy s& c6 kha ning mac cac bénh
do nuéc gay ra. Bén canh d6, viéc lam dung phan bén va cac chét bao vé thuc
vat trong san xuat ndng nghiép dan dén cac kénh muong, séng hd bi & nhiém
anh huong dén stic khoe con nguoi.

Ngoai ra 6 nhiém ngudn nudc mat, thi nguon nude dudi dat ciing dang
phai d6i mat vai nhitng van dé nhu nhiém man, nhidm thudc trir su, cac chat c6
hai khac.

Trong thoi gian qua, duéi tac dong caa bién doi khi hau, thuc trang nhidém
man trong cac nguoén nudc sinh hoat ngay cang cao. Trong nhimg nim gan day
tai dong bang sdng Caru Long nudc man xam nhap sém va lau hon, 1an siu vao
noi dong theo hé théng sdng, kénh rach véi nhitng dién bién phuc tap.

Theo Vién Khoa hoc Thuy loi mién Nam, nguén nuéc mia khd 2019-
2020 s& it, nguy co man xuat hién sém va han han c6 thé xay ra. Man mua khd
2019-2020 c6 kha ning xuit hién sém so véi nim 2018-2019 khoang 10-30
ngay, va sém hon so vai trung binh nhiéu nim khoang 1-2 thang (tUy vao ting
viing). Dy kién tir thang 12/2019, min c6 kha nang anh huong céc cong lay nuéc
pham vi cach bién dén 30-35km. Sang thang 1 va thang 2/2020, ranh man 4g/1 c6
kha ning 1an sau vao noi dia 45-55km (mic d6 l1an sau tuy vao ting cia séng).
Dic biét, cac ngay trudng cuong, gié chuéng manh xam nhap man cé thé ting
dot bién so véi dy bao nhung & thoi doan ngan.

Mot s viing c6 nguy co anh huéng boi xAm nhap man trong thoi gian téi
nhu cac huyén: Go Cong Pong, Go Cong Tay, Tan Phu Pong cua tinh Tién
Giang; huyén Ba Tri, Giong Trém, Thanh Phd caa Bén Tre; Tra CU, Chau
Thanh, Cau Ngang caa Tra Vinh; Long Phd, Tran Dé cua Soc Tring; Vinh Loi,
Phudc Long cua Bac Liéu,....



Nudc thai nhidm min c6 cac dic trung dién hinh cua nuéc thai sinh hoat:
BODs dao dong tir 100 - 200 mg/l; COD 200 - 400mg/l; TKN: 60 -120 mg/l ;
NH4-N: 15 — 30 mg/l... va d0 man tinh theo NaCl dao dong tor 3000 — 30000
mg/l, tiy thudc vao lugng nudc sir dung va ty 1é nuéc man dung dé vé sinh.
Tuong tu, nudc thai chin nudi (truong hop nudi heo) nhiém min c6 COD dao
dong tir 5000 -10000 mg/l, TKN 400 — 600 mg/l va NH4-N 150 - 300 mg/l, véi
d6 man tinh theo NaCl dao dong tir 3000 — 30000 mg/l, tuy thudc vao luong
nudc vé sinh va ty 1€ nuéc man duoc su dung.

Trong méi trudng nudc man, cac vi sinh vat (VSV) mat hoat tinh vi qué
trinh plasmolysis xay ra véi sy ¢6 mat cia mudi an, nghia 1a hién tuong co hep
ctia chat nguyén sinh cach xa véch té bao cua vi khuan do mat nuée dudi tac
dung cua &p suat tham thau, dan dén nhiing khoang trong gitra cac té bao va
mang té bao. Diéu nay tac dong xau dén kha ning sinh truéng cua cac VSV, vi
thé, cac hé thong xir ly sinh hoc truyén thong thuong khong hiéu qua trong viéc
loai bo cac chat 6 nhiém hitu co trong moi trudng nudc man (Lefebvre, 2006)

Nudc thai sinh hoat c6 thanh phan kha phuc tap, dao dong phu thudc vao
nhiéu yéu t6: mic séng, khéi lugng nude cap sir dung hang ngay, hé thong thu
gom..., nudc thai sinh hoat thuong cé cac dac trung co ban nhu sau:

Bang: Péc trung ctiia nwoc thai sinh hoat

Cwong do
Chat & nhiém Pon vi
Yéu Tr\ung Manh
binh )
1. Chét ran tong cong (TS). | mgl/l 350 720 1200
» Hoatan (TDS). mg/I 250 500 850
» Lo ltng (SS).
oL mg/I 100 220 350
2. Chat ran lang duoc. J
I 1 2
3. BODS . Mg/ > 0 0
. mg/I 110 220 400
4. Tong cac-bon hiru co 9
5 COD. mg/I 80 160 290




6. Ni to - tong (tinh theo mg/I 250 500 1000
N).
mg/I 20 40 85
" Huuco. mg/| 8 15 35
=  Amoni ty do. g
= Nitrit. mg/I 12 25 50
= Nitrat.
, : |
7. Phot pho tong (tinh theo mg/ 0 0 0
P). mg/| 0 0 0
* Hitu co. mg/I 4 8 15
= V6 co.
0o mg/l 1 3 5
mg/I 3 5 10
8. Tong Coliform. No/100 ml | 10°-10" | 10°-10®° | 10°-10°
9. C4c bon hitu co bay hoi. ng/l <100 | 100-400 | >400

Nguén: Wastewater Engineering. Treatment, Disposal, Reuse. Mc GRAW-HILL International
Edition. Third Edition. 1991

2. Vai tro caa viéc xir ly nuwéc
Trudc thyuc trang 6 nhiém nuwdc mat, nuéc ngam hién nay, viéc nghién ctu
cac phuong phap xir Iy nude 1a diéu tat yéu trong viéc bao vé sic khoe caa cong
ddng khoi cac vi khuan gay bénh ciing nhu héa chat doc hai c6 thé co trong
ngudn nudc. Cac phuong phap xtr Iy nudc di duoc quan tdm va nghién ciu
trong nhiéu thé ky qua, tuy nhién viéc ung dung cac phuong phap xur 1y nudc
phai con tly thudc vao chat luong nudce ngudn, tir d6 lua chon cac ky thuat xu ly
phl hop va mang lai hiéu qua téi wu.
Trong nudc s6ng, hd, khoan va nudc thiyy cuc thuong ¢ nhiéu chat lo ling,
mot sé chat khoang hoa tan, mai va cac vi sinh vat gay bénh cho con ngudi nhu:
- Chét ran lo liing trong nudc nhu axit sunphat dong, oxi dong, nhiing chat
doc thude clor, chat hitu co photpho, oxit nhom, oxit sit,. ... Nhimg chit ndy s& gy
ra ton thuong cho cac bd phén trong co thé: ton thuong trong khu than kinh gay

ung thur 1am anh hudng dén gan, than, CACO gay hién tuong voi cot sdng, ...



- Trong nudc ¢ mui 13 do cac vi khuan ciing nhu tap chit hitu co bi phan
huy gay ra mui hoi, mui tanh...Nhiing tap chat trong nudc ndy s& giy kho chiu
cho co thé khi sir dung, 1am anh hudng dén hé ho hap, hé tiéu hoa...

- Cac kim loai nidng va chat hiru co trong nuéc nhu: thay ngan, chi, ...
Nhiing kim loai ning nay co thé khong tiéu héa dugc nén no sé tich tu trong co
thé thoi gian dai va co thé gay tir vong.

- Trong nudc c6 chat khoang thudng khong 6n dinh 1am thiéu nhiing chat
khoang trong co thé gdy mat can bang va lam anh huéng dén sic khoe con
nguoi.

- Trong nudc ludn c6 nhitng vi khuan va vi rat, chung 13 tic nhan lay
nhiém cac bénh nguy hiém.

Do vay, trudc khi st dung cho sinh hoat, cac loai nudc ndy can dugc xir ly
dé loai bo chat lo litng va sit. Thong thudng & cac lang qué, nudc lay tir séng ho
vé phai danh phén, dé lang hoic loc qua mot 16p soi, cat day trudc khi dung. O
cac d6 thi, khi c6 diéu kién, nguoi ta khir trung dé tiéu diét vi tring gay bénh
trong nudC VA cung cip nude d6 téi ngudi dung qua hé théng dng dan kin. Tuy
thudc vao phuong phap xir Iy va khir tring, nuéc cd thé dat do trong sach téi
muc udng duoc. Tuy nhién mic do khir tring cang cao thi chi phi san xuat cang
I6n lam gia thanh nudc tang 1én. Do d6, khong phai & dau nguoi ta cling khir
tring nudc may téi mac cé thé udng ngay duoc.

Ngudi ta dd ché tao dugc nhitng mang loc dic biét, c6 tac dung chi cho
nuée di qua va giir lai toan bo cac vi sinh vat gay bénh ciing nhu cac chat tan
trong nudc. Nudc sau khi loc sé tinh khiét, trong sach nhu nuéc cat. Tuy nhién,
nude nay ciing nhu nuée cat, khdng hoan toan co loi cho sirc khoé con ngudi, mac
di ching khong chtra cac vi tring gy bénh, nhung ching c6 thé khong du cac
loai mudi khoang hoa tan can thiét cho co thé con ngudi. Ngoai ra, may loc nudc
lai dat tién, rd rang 1a dung may loc nude dé ubng vira tén kém, vira khong ¢ loi.

Pun so6i 1a bién phép tiéu diét vi sinh vat gdy bénh don gian va hiéu qua

nhat. Tuy nhién, trong khi dun can phai dé cho nudc sd6i mét ldc, nhat 1a khi dun



nudc trén cac ving nai cao. Binh dung nudc dun sb6i dé nguoi, chai hop nudc

ngot udng do phai duge day kin dé tranh cdn trung.

3. Mot s6 phuwong phap xir Iy nuéc udng

Nudc udng sach 1a rit quan trong dén stc khoe cong ddng. Tuy nhién,
hién nay nudc udéng dang bi 6 nhiém manh nén anh huong rat nhiéu dén suc
khoe con nguoi.

- Thu nhat 13 do chat tiét Chlo (hoa chit dung dé tiét tring) dugc chimng
minh 13 chit din xuat gdy mot sé ching bénh ung thu nhu Chloroform (mot loai
Trihalométhane) va mui hoi ciia Chlo khong nhiing kho udng ma con 1am da bi
kho, gdy ngtra ngay...

- Thir hai 1a cdc hoa chét tir cac loai thudc trir sdu, diét c6, phan bén
khong tan trong nudc

- Thtr ba la cac kim loai nang.

- Tht tu 14 sy 6 nhiém cua vi sinh, vi khuan va virus, dan dan tr& thanh
nguon 6 nhiém mai sinh gy nguy hiém cho tinh mang con nguoi.

Cac phuong phadp xu Iy nuéc udng hién nay tap trung vao ba qué trinh
chinh, loc thd, khir khuan va loc tinh. Tuy theo diéu kién ngudn nudc vao va yéu
cau chat luong nudc ra, hé théng dugc chon loc va thiét két cho hop 1y. Sau day
la phan gigi thiéu mot vai phuong phéap xt Iy nudc udng dang duoc ung dung
trong cudc séng.

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

3.1.1. Locvat ly:

a. Tao ling that cham: Dung than, cat va soi trong mot bé lang hay
nhiéu bé ling loc lién hoan, d6i khi con ding quat thoi gié hay man mua nhan
tao dwa 02 vao dé ling phén, khir mii va dan dan loai trir cac tap chat lo liing
trong nudc. Thiét bi ré tién hiéu qua TOD giam trén 90% , vi khuan giam dén
muc 95-98%, tuy nhién ton nhiéu thai gian tir 21~45 ngay (hién nay ky thuat nay

da duoc cai tién dé thoi gian tao mang sinh hoc tu nhién con 5-7 ngay) va cong



kén. Ung dung cho khu nudc dau vao c6 ham lugng phén, tap chit hitu co trong
nudc cao. Hién nay kho ap dung.

b. Mang loc sei chi nhwa (PP cartridge), 1 mm (1/10.000 milimét) dén
10-50 mm: Céc loai mang (6ng loc) nay chia 1am nhiéu Iép hay nhiéu tang,
trong d6 6 ca 16p (hay tang) than hoat tinh dé khir mui hay thém mot Iép diét
khuan. Loai cartridge nay rat thuan tién trong st dung va thay thé, gon nhe va
khong chiém chd so véi nhitng phuong phap cd dién. Tuy nhién, van dé con lai
1a gia ca caa ong loc va gia mua bd loc ban dau kha dit, dic biét tudi tho cua 6ng
loc thy thudc vao chat luong cua nude (46 ban, tap chat) va khdng xir ly triét dé
dugc cac hda chat doc hai phét sinh tir nguon nudc hay céc loai vi khuan gay
bénh (Faecal Bacteria), trir nhitng san pham cé pha cac hoat chét sat trung dic
biét. Piéu dang luu ¥ 1a c6 nha san xuat may loc nudc gidi thiéu san pham cua
ho c6 thé xtr ly 7.000-18.000 lit/bng nhung khong hé ndi rd nudc sir dung la
nudc loai gi, d6 ban, tap chat va phén bao nhiéu vi thé ¢6 noi chi ding dugc vai
tuan 1a phai thay thé ong loc khéac. Gia mot ong loc co khi 1én dén 180.000d-
500.000d, trong khi gia may mua ban dau 1a 1,2 dén 2 triéu dong, ngudi mua
hoan toan 1é thudc vao ngudi cung cap, néu mudn tiép tuc st dung.

Hau hét nhitng san pham nay duoc san xuat tai cac nudc tién tién nhu My
(hay gan day con c6 san pham cta Pai Loan, Malaysia) va ngudn nuéc dua vao
may 1a nude da duoc xir Iy tai cac tram cung cap nudc (dat tiéu chuan vé nuéc
uéng), hiéu qua cudi cung khi qua céc ng loc gia dinh cha yéu 1a dé khar mui
hoi coa Chlore hay ngin chian c4c tap chat con sét lai nhu THM
(Trihalomethane) ma thdi. So vai thu nhap binh quan cia cac nudc phat trién thi
gia mot dng loc nhu vay 1a khdng cao va ho ¢ thé su dung.

3.1.2. Hoa hoc:

a. Phwong phap ling/keo tu:

Nguyén Iy caa phuong phap ling 1a st dung trong luc dé loai bo cac hat
vat chat ran c6 trong nudc. Trong Xt Iy nude an udng, dé ting hiéu qua cua

phuong phap lang, nguoi ta két hop phuong phap lang véi phuong phép keo tu.



Phuong phap keo tu trong quy trinh xir Iy nude dugc biét dén 1a qua trinh
lin két hodc keo tu cac hat ran lo ling trong nuéc thanh nhitng hat c6 kich
thudc 16n hon va c6 kha niang lang xudng day bé lang. Chat keo tu thudng duoc
st dung trong xur 1y nude dn udng bao gom cac loai mudi nhém va mudi sit hoic
hat polymer nhan tao. Sau qué trinh keo tu, cac bdng can cé kich thudc du Ion
duoc tao thanh, qua trinh ling ty nhién s& dién ra.

b. Phwong phap trao doi ion:

Phuong phap trao doi ion duwa trén nguy@n ly hap thu ion trai dau cta cac
hat mang dién. Trong nudc thuong chira cac ion mang dién tich (-) goi la anion
va hat mang dién tich (+) goi la cation. Khi gap diéu kién thuan lgi cac ion mang
dién trai diu két hop véi nhau va tao thanh hat cin c6 kich thuéc 16n hon va lang
xuéng day.

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

Qua trinh trao ddi ion duoc sir dung dé loai bo céc chat ban vo co con sot
lai sau quéa trinh lang va loc. Phuong phap trao doi ion c6 thé dugc sir dung dé
lam mém nudc, loai bo cac ion canxi va magie. Ngoai ra, phuong phap nay con
duogc st dung dé loai bo cé4c ion kim loai ning trong nudce nhu asen, chrom, cac
ion phi kim nhu floride, nitrate, radium va uranium.

c. Phwong phap hap phu:

La phuong phap sir dung cé&c chat ¢ hoat tinh bé mat cao nhu than hoat
tinh dé hap phu céc chat ban hitu co c6 trong nudc. Pay cling 13 phuong phap
duogc sir dung cac chat ban hitu co khong loai bo dugc trong quéa trinh lang va
loc. Bén canh loai bo cac chat ban hitu co, phuong phap hap phu duoc sir dung
dé loai bo mau, mui va vi ¢6 trong nudc.

d. Phuwong phap Khir sit:

Sét trong nudc Ngam ton tai dudi dang sat hoa tri 11 (Fe(11)). Fe(l) khi tiép
xuc véi oxy s& duoc khir 18n thanh Fe(l11) két taa va lang xudng day. Do do, dé
khir sat nguoi ta thuong ding phuong phap don gian nhat 1a dan mua. Nudc
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dugc phun trén gian mua thanh giot nho, trong qua trinh roi xudng tiép xdc Véi
oxy trong khéng khi thanh két tua Fe(OH)s.

3.2. Phuong phap loc tinh: loai trir c4c tap chét hitu co, chat ban va vi
sinh trong nudc Nhé hon 1micro mét.

3.2.1. Ong siéu loc (micro filter): bang soi theo cau tao ma tran vai 15 loc
0,2~0,4 mm c6 kha ning ngin chan vi tring, vi khuan kha tot va tng dung
nguyén ly tham thau nguoc (reverse 0smosis).

Phuong phap mang loc tham thdu nguoc RO (Reverse Osmosis): 1a mot
trong nhitng phuong phap mang loc théng dung nhat. Phuong phap RO 1a mét hé
théng ap luc nén thuong dac biét tiéu hao niang luong hon bat cr phuong phap
mang loc nao do phai st dung dién ning va co nang dé duy tri 4p luc can thiét
trong hé thong. Do c6 &p luc trong hé théng nén cac 16 x6p trén mang loc co thé
c6 kich thudc nhoé hon cac loai mang loc khac, cho phép loai bo phan Ién céac
chat ban va giit lai cac mudi hoa tan ¢ trong nudc.

Mang loc tham thau nguoc (mang RO) dugc lam bang Cellulose acetate,
polyamide hozc mang TFC c6 16 loc siéu nho (< 0,001 um).

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 ong siéu loc ciing khong chiu dung ndi trudc chat lugng nguon
nuéc tai Viét nam, rat dé bi tit ngh&n va phai thay thé sau thoi gian s dung
2 - 3 thang.

3.2.2. Ong loc sir trang Nitrate bac:

K§ thuat nay dugc phat minh vao nim 1947 khi k¥ thuat tao hinh dng loc
s ¢0 16 thoat véi do 16n 0,2-0,4 micron duoc xac 1ap. Nhu chung ta déu biét, vi
trung hay vi khuan c6 d6 16n binh quan tir 0,5-0,6 micron, vi vay 6ng loc nay c6
thé ngdn chin duoc chiing va dé bao dam hon, ngin ngira vi khuan phat trién len
16i vao bén trong ng loc, ho da tron Nitrate bac vao dung dich st (truge khi
nung) khéng dé cho bac c6 thé roi rung khi nudce di qua déng thoi phat huy hiéu
qua sat tring truc tiép trong nudc thay vi sir dung céac loai hda chat Fluor, lode
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hay Chlor c6 thé gay tac hai 1au dai khi khong quan 1y dugc ndng do chat chg.
Thém vao d6, phan rudt cua 6ng 1a mot 1op thach anh tam Nitrate bac nhiam
tranh hién twong vi triing chen Ian tir voi udng (dau ra) tro lai 6ng loc (tai nhiém
khuan), bao dam ngudn nudce da xir Iy khdng bi nhiém khuan tro lai.

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

V& mit thuc tién, kho c6 thé ang dung dng loc nay cho céc hé théng xu Iy
nuéc ¢6 quy md on vi viéc vé sinh 6ng khong thé thuc hién dé dang, va gia
thanh kha dat so véi céc giai phap khac nhung véi loai gia dinh thi loai ng loc
nay kha 1y tuong va da duoc T6 chuc suc khoe Thé gigi (WHO) cung cap cho
cac bénh vién, tram xa & mot s6 nudce trong chuong trinh y té cong dong.

3.3. Tiét trung:

Nude nén duoc khir trung trudc khi s dung hoac trude khi dugc phén
phdi cho céc ho gia dinh dé dam bao rang cac vi khuan co hai déu bj tiéu diét. C6
thé khtr tring nuéc bang phuong phap vat Iy hoic héa hoc

3.3.1. Phuwong phap vat ly:

a. Pén cue tim (UV): ngudi ta xac nhin duoc rang, tia UVe (c6 do dai
song 254 nano-mét) c6 kha nang diét khuan rat t6t va gia kha ré, tuy nhién dung

dén cuc tim c6 nhimg kho khin nhét dinh nhu:

v' Do 6n dinh cua dong dién sir dung (khong dao dong + 5%)
v" Khong dugc kiém tra béng mit thuong, co thé bj 1oa, mu

v Phai str dung lién tuc néu khong s& bi nhiém khuan trd lai (vi nude van
tiép tuc chay)

v' Viéc kiém tra d6 dai song toa khap dong nude rat kho, phai loc ¢ toc do
that cham
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Tia cuc tim UVc chi c6 tac dung tiét trung, khéng co6 chirc nang loc nudc
(hod ly), vi vay thuong duogc sir dung trong phong thi nghiém véi luu luong bé
hay trong nhitng hé théng l6n c6 da kha ning kiém tra, theo ddi va do 6n dinh vé
ngudn dién tuyét dbi. Heé thdng xir Iy nude bang tia UV thuong dugc két hop voi
cac bd phan khac (so loc va tinh loc) méi phat huy dugc hiéu qua. Tiét trung
bang tia UV trong nhiing diéu kién ddy du la mot phuong phap 1y tuong va
khong gay hai nhu tredng hop hoa chat, thuong dugc wng dung ¢ cac nudc co
nén cong nghiép tién tién. Tuy nhién trong diéu kién vé dién va nudc cua ching
ta hién nay chua 6n dinh thi hiéu qua sir dung dén cuc tim khong phat huy duoc
va c6 khi gay hai.

b. Khir triing bang nhiét: 13 phuong phap phd bién, d& thuc hién va hiéu
qua dé tiéu diét cac vi khuan gay bénh. Phuong phép nay thuong dugc st dung &
quy mo ho gia dinh. Pé dam bao tiét khuan, nudc can dugce dun soi dat 1000C
trong 15 phut.

c. Khir trung bang tia tir ngoai: tia tir ngoai 1a burc xa dién tir c6 budc
song tir 4 — 400nm, c6 tac dung 1am thay d6i DNA cua té bao vi khuan. Tia tir
ngoai budc song 254nm co tac dung khir tring cao. Dé dam bao khir trung tot,
nudc phai trong va du thoi gian tiép xuc.

Mot phuong phép tan dung tia tir ngoai tu nhién do 1a tia nang mat troi. Tai
nhitng viing nang nong cé thé dung nudc trong chai nhua/thay tinh khéng mau,
trong sudt, ¢& dudi nang it nhat 30 phut. Phuong phap don gian nay c6 thé tiéu
diét duoc céac vi khuan ¢ thé c6 trong nude dudi tac dung cia tir ngoai mat troi.

d. Khir trung bing séng siéu am: dong siéu 4m cd cuong do > 2W/cm?,
trong khoang thoi gian tiép xuc 5 phut c6 kha ning tiéu diét toan bo vi sinh vat
co trong nudc.

3.3.2. Phuong phap héa hoc:

Cac hoa chat dugc sir dung dé khir tring nudc bao gém bac, iot, ozon, clo
va c4c hop chat khtr tring chira clo (nhu cloramin hoic clorine dioxide - CIO,).
Trong hau hét cac nha may nuéc & Viét Nam, nguoi ta khir tring bang clo hoic
cac hop chat cua clo do hiéu qua tiéu diét cac vi khuan gay bénh cao. Céc hoa
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chat khtr trang trén duoc ap dung tai cdc nha may nude dé khir tring nude trude
khi phan phdi dén cac ho gia dinh, hoic ciing c6 thé dugc cac ho gia dinh s
dung dé khir triing tai nha.

a. Clo: mét trong nhitng hoa chat phd bién dugc dung trong cong nghé xu
Iy nudc tir dau thé ky nay 1a Chlorine vi hda chat nay c6 kha niang diét tat ca vi
khuan trong nuéc, mac di nhitng hoa chat khac ton tai trong nuéc nhu Phénol
phan @ng véi Chlor c6 thé tao ra mui va vi nuéc khd udng. Chi véi mot luong
Chlorine 0,16 mg/l (& d6 pH=7) hay 0,45 mg/I (pH=9) 1a ngudi ta cam thiy nudc
c6 mui kho chiu. Ngoai ra, cac chat Ammoniac trong nudc s& phan tng Véi
Chlorine tao ra cac loai Chloramine (Mono, Di va Trichlororamine) hay Phénol
cling lam cho nudc bi nhiém mui. Tuy thé, & cac tram xu 1y 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 (hoa hoc) khac c6 trong nudc vi Xt 1y nudc theo phuong
phép nay gia thanh nudc may van ré nhat.

Vao nhiing nim dau thap nién 70, nguoi ta phat hién duoc nhiéu chat dan
Xuat trong nuéc tir Chlorine va hang loat doc t6 din xuat tir Chlorine nhu
Trihalomethane (THM). Trihalomethane 1a mot hop chat Carbon hitu co ¢6 cong
thiec CHX3 ma X la mot phan tir halogene (nhu Brom, Fluor hay Iod).

C6 4 loai THM chinh trong nudc udng: Chloroform (CHCIs), Bromo
dichloromethane (CHBIrCI,), Dibromochloro methane (CHBTr,Cl) va Bromoform
(CHBIr3). Nhitng hop chat THM hay chat dan xuat tir Chlorine chi c6 thé tim
thay trong nuéc udng khi nuéc dugc diét trang bang Chlorine ma thoi. Ty theo
nong do Chlorine, nhiét do cua nudc va pH ma THM s& phat sinh nhiéu hay it do
cac tap chat hitu co phan ung véi Chlorine khi ham lugng Chlorine qué liéu.
Ngoai yéu t6 nong do Chlorine, THM lai tang theo nhiét d6 va do pH ciia nudc,
phat sinh ra nhiéu doc t6 khac (néu ngudn nudc da bi nhidm ban hoa chat hay
thudc trir sau...). Pang lo ngai nhat 1a Chloroform vi chi véi 44gr Chloroform c6
thé giét chét dugc mot nguoi nang 70kg va vi lwong Chloroform trong nudc s&

gay ra bénh ung thu néu nuéc udng nay dugc s dung trong thoi gian dai. WHO
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cho biét, néu nuéc co phat sinh Chloroform thi nhiing bién ching vé ung thu
(bladder, intestinal va rectal) sé xay ra.

b. Fluorine, lodine: khi str dung cac hda chat nay, yéu cau phai ¢ nhiing
bién phap ngin ngira va kiém tra ndong d6 chat ch&. Theo tiéu chuan phd bién,
ham luong Fluoride chi dugc cho phép 0,6mg/l - 1mg/l, nhung néu ding lau
ngay s& bi hu 16p men (enamel) trén rang. Hién nay van cé nhiing y kién phan
dbi viéc st dung Fluor cho tré em vi cac nguyén nhan, nhu: hda chat vo co cuc
doc, kho co thé kiém tra duoc ham luong Fluor trong nudc néu sir dung mot cach
thuong xuyén, khé theo ddi va kiém tra co thé da hap thy bao nhiéu, Fluor con
c6 kha nang tiéu diét ca nhitng vi khuan can thiét cho bo may tiéu hoa.

Vé mit Iy thuyét, Fluor, lodine, Chlorine Ia nhitng chat sét tring rat hiéu
qua nhung trén thyc té, rat hiém thay nhiing may loc nudc si dung lodine cho
gia dinh tai nhiéu nuéc trén thé gigi (Phap, My, Nhat, Thuy Si).

Cobalt60, lodine131 la nhiing chat buc xa b c6 nhiéu nguy hai dén sic
khoe (a significant health risk). WHO dinh mic nong do b chi duoc dung 1,0
Bg/lit (1 pci twong duong véi 3,7 x 1010 Bq) va viéc theo ddi nay vo cung phirc
tap, phai co trang thiét bj chuyén dung do néng do btc xa do co quan nguyén tir
luc quan ly. Tiéu chuan vé d6 phong xa a, b ciia Bo Y té Viét Nam déu gidng voi
tiéu chuan néu trén cia WHO, trong khi d6 Tiéu chuan Viét Nam cua Tong cuc
Tiéu chuan Po luong Chat luong 1a 3 pci/lit. WHO cho biét sir dung lodine la
mot bién phap tiét tring tam thoi trong mét thoi gian rat ngan, khdng nén ding
Vvao viéc xir Iy nuéc udng thuong xuyén.

c. Ozon: Ozone (0O3) cling 1a mot loai khi co kha nang diét trung hiéu qua
nho tinh oxit hda manh mé& caa nd. Ozone huy diét tit ca cac loai vi khuan trong
nuéc (chi can 1ppm (1 phan triéu) trong 10 phdt 1a c6 thé sat khuan), nhung
Ozone lai gay ra mui rat hang, kho udng cho nén thuong dugc dung kém theo bo
loc than hoat tinh dé khar bét mui nay trong nhitng trang thiét bi loc nudc hién
dai, nhung viéc kiém soét ndng d6 twong ddi phuc tap va kha dat tién.

Hién nay, phuong phép tiét tring bang Ozone duoc ap dung tai nhiing
tram Xt 1y nudc trung thm & nhitng nude giau c6, noi d6 ¢ diéu kién diéu chinh
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va kiém tra tu dong nhu Nhat Ban va Thuy Si. Pay 1a mot phuong phap kha kinh
té va thuan lgi trong cdng nghé xir Iy nuéc cdng nghiép, dic biét co hiéu qua doi
véi cac nha may dung nudc lam nguyén liéu nhu trong linh vuc y dugc, nudc
uéng c6 pha cac loai Vitamin va linh vuc my pham.

d. lon bac: véi phuong phap khir triing bang ion bac, cac ion bac dugc b
sung vao nudc voi ty 1& tir 0.005-0.1 mg/l. Cac ion bac c6 kha ning diét khuan
(olidodynamic). Tuy nhién, hiéu qua diét khuan cu thé 1a khong xac dinh dwgc
va su bao vé khoi vi khuan trong thoi gian dai ciing khéng duge dam bao. Thoi
gian xu Iy kéo dai khoan vai gio. Hién nay, quy trinh nay chu yéu duoc ng
dung trong khir tring nudc ubng trén tau hoic cho viéc cung cap nudc cho
nhiing vung gap thién tai.

3.4. Bao hoa nwoc (lon):

Hién nay cic nha san xuat da cho ra doi cac loai may thém lon can thiét

cho co thé sau khi qua hé théng loc.

4. Cac cong nghé xir Iy nwéc da 6 nhiém dién hinh

Khao sat qua nhitng phuong phap loc va tiét trung nudc ¢ ndi dung trén, ta
thay mdi hé thong hay trang thiét bi xtr Iy nudc khéng co6 loai nao hoan hao c6
thé giai quyét tat ca cing mot lac dé tao ra mot ngudn nudc an toan ma thdng
thuong 1a mot su két hop nhiéu ky thuat khac nhau, theo timg cong doan riéng
biét, dé thiét ké thanh mot hé théng hoan chinh.

Dic biét, véi thuc trang 6 nhidm nuéc hién nay, c&c ngudn nudc ngay
cang bi 6 nhiém ning va phac tap, nhu: nhiéu loai vi khuan va céc tap chat khac
nhau - da 6 nhiém (nhiém man, nhiém phén, nhiém cac kim loai ning,....), doi
hoi cong nghé xur 1y nude phai ngay cang phai dap ung hiéu qua xu ly cao va
dam bao chat lugng nudc cho con ngudi.

Trén thi truong Viét Nam hién nay, c6 nhiéu cong nghé xt Iy nudc Véi
nhiéu phuong phap khac nhau. Tuy nhién céc cong nghé nay cé hiéu qua kinh té
thap, hé thong phuc tap, nhiéu budng bé, chiém nhiéu dién tich xay dung, gay

anh huong thir cip va kho thay d6i luu lwgng xir 1y.
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4.1. Coéng nghé tham thiu nguwec RO

Hién tai, cdng nghé tham thiu ngugc RO (cong nghé RO) dang dugc sir
dung thdng dung trong xur 1y da 6 nhiém, dic biét Ia trong nhiém man, kim loai
nang. C6 nhiéu san phdm may loc nudc udng trén thi truong trong nudc nhu:
Sunhouse, Karofi, Kangaroo,.... Cong nghé RO c6 hiéu qua xur 1y nudc kha tét
véi cac vat lidu caa mang loc 1a co cau ” ntra thAm” nd cho phép phén tir nude di
qua cho cé4c chat ran hoa tan. Khi cac ngudn cép vuot qua cac dong nudce trén bé
mat ctia mang, phan tir nugc xam nhap ngang theo bé mat 16p mang, xung quanh
bé miat xoan dc. Bong thoi don cac chat 6 nhiém lai va tu rira bé mat cac 16p day
cac chat 6 nhiém theo dudng nudc thai ra ngoai. Cong nghé RO cho nudc sau
khi qua loc khé tinh khiét va co thé sir dung truc tiép. Cong nghé RO ¢ gia
thanh cao, gia thanh mot lit nuéc xir ly bang RO gap 5-10 lan cac phuong phap
khac, ddng thoi luong nuéc xir ly rat thap, khdng c6 hiéu qua kinh té. Ngoai ra,
cong nghé nay con c6 mot s6 nhuoc sau: sau khi loc nuéc s& khdng duoc gitr lai
khoéang chat vi lugng khoang tu nhién tot cho co thé nhu canxi, magie...; mang
loc bi tit va phai xir Iy sau mét thoi gian su dung; chi phi van hanh tén nhiéu
dién nang; can ap luc nuéc 16n day qua mang RO; tao ra luong nudc thai kha
cao 1én dén 50%, c6 khi Ién tgi 70% gy lang phi nude. Thiét bi loc RO sir dung
rat nhiéu 16i loc gay su bt tién trong st dung va anh huéng téi moi truong Vi
thai loai nhiéu 16i locsau khi hét han, chwa than thién véi moéi trudng.

4. 2 Cong nghé siéu hap thu (CDI)

Hién nay, cong nghé siéu hap thu hay con goi 1a céng nghé siéu hap thu
tinh dién (cong nghé CDI) 1a cong nghé xir Iy nudc kha maéi trén thé gisi. Cong
nghé CDI xt ly cac chat hoa tan trong nudc bao gdm mudi va cac chat & nhidm.
Cong nghé sir dung cong nghé dién phan dung dién cuc dé hat cac ion hoa tan
trong nudc bao gom: lon kim loai nang, céc chat doc,.. ..

Cong nghé khic phuc duge cac nhuge diém caa céng nghé loc RO nhu:
giit lai khoang chat vi lugng khoang tu nhién tét cho co thé nhu canxi, magie, .. .;
khong phai thay mang loc sau thoi gian sir dung; tiéu thu niang luong thap, Thiét
bi cAu tao nho gon. han ché xa thai ngudn nudce 6 nhidm. Céng nghé CDI ¢d kha
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nang thu hdi nuée cao khoang 90% , trong khi d6 céng nghé RO chi thu hdi thu
héi nudc khoang 50% tro xuéng.

Nhitng han ché caa 16i loc RO trong cac may loc nuéc ubng dugc khic
phuc mét cach hiéu qua bai cac 18i loc CDI, do d6 cong nghé CDI ¢d tiém ning
rat l6n dé thay thé cong nghé RO trong cac may loc nudc udng gia dinh. Lai loc
CDI thay thé 16i RO s& gitp cho cac may loc nuéc loc chét doc, giir khoang chat
tu nhién c6 loi trong nudée, tiét kiém nudc va tién loi khi sir dung.

Hién nay, Cong nghé CDI dang duwoc mot sd quéc gia quan tam
nghién ctu, tng dung va dua vao phat trién san xuat nhu: My, Ha Lan, An Do,
Trung Quéc,....

- Nguyén ly hoat dong cia cong nghé CDI

Cong nghé CDI bao gom: mot sb dién cuc duoc xép chong 1én nhau trong
mot hop nho gon. Nudc dugc giri qua cac dién cuc nay & ap suat rat thap va khi
nudc chay qua cac dién cuc nay, thi co su chénh léch dién ap duoc hinh thanh
(tao thanh mot tu dién) gitta ching dé phan tach cac ion co trong nudc.
Khi nuéc di chuyén qua cac dién cuc ndy, mot dong dién truc tiép sé& duoc cung
Cép. biéu nay tao ra mot trueong tinh dién thu hat cac ion hoa tan trong nudc dén
cac dién cuc. Hoat dong nhu dién ap thap, dién phan va san xuat khi s& khong
xay ra. Két qua I1a hit céc ion kim loai niang, cac chat doc, khir khoang mot phan

hoac toan bd nudc.

MOI TRUONG TINH PIEN HUT CAC ION HOA TAN

Hinh 1: Moi truwong tinh dién hut cdc ion hoa tan

18



Cac dién cyc hoat dong gidng nhu cac tu dién binh thuong. Tai mot thoi
diém nhit dinh, cac ion s& bao phu toan b bé mat cua cac dién cuc bdo hoa
chung. Khi diéu nay xay ra, hé thdng cam nhan duoc su khac biét tiém ning va
tu dong dao nguoc cuc tinh cua cac dién cuc. Béng cach do, cac ion bi mic ket
Vi cac dién cuc s& duoc giai phong. Két qua 1a nong d6 cao cua cac ion hoa tan

duoc gui di dé thoat nuéce.

ION BAO HOA - PAO NGU'OC cUC TINH

Hinh 2: Cac ion hoa tan — ddo ngwoc cwce tinh
Il. PHAN TICH XU HUONG NGHIEN CUU VA UNG DUNG VE CONG
NGHE CDI TRONG XU LY NUOC TREN CO SO SO LIEU SANG CHE
QUOC TE

1. Tinh hinh cong bd sang ché vé nghién ctru va wng dung CDI trong

xtr ly nwée theo thoi gian
Trén co so dit liéu séng ché québc té tiép can duoc, dén thang 10/2019, cd
608 sang ché vé nghién ciu va tng dung céng nghé CDI trong xur Iy nudc dugc
cong bd. Sang ché dau tién duoc cdng bd tai My vao nam 1995, sang ché dé cap
t6i phuong phap va thiét bi khtr ion hap thu tinh dién, tinh loc bang dién hoa va

tai tao dién cuc.
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1995 1999 2001 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Biéu dé 1: Tinh hinh cong bé sing ché vé nghién ciru va iing dung céng nghé CDI trong xiv
1y nuoc theo thoi gian

Tinh hinh cong bd sang ché vé vé nghién cau va tng dung cong nghé CDI
trong xur Iy nudce theo thoi gian duoc chia lam 02 giai doan:

- Giai doan tir nam 1995 dén 2009, sb luong cong bd sang ché tang it, dat
47 séng ché.

- Giai doan tir nam 2010 dén hién tai, sé luong cng bd sang ché ting
nhanh, dat 561 sang ché, gap 11 lan so véi giai doan tir nam 1995 dén 2009.
Nam 2018 1a nim c6 s6 lugng cdng bd sang ché nhiéu nhit véi 84 sang ché.

S6 lwong sang ché dugc cong bo tang manh trong nhitng nam gan day cho
thay nghién ctru va tng dung cong nghé CDI trong Xt 1y nudc dang duoc quan
tam trén thé gidi.

2. Tinh hinh cong bd sang ché vé nghién ctru va @ng dung cong nghé
CDI trong xir Iy nwéc tai cac qudc gia

Trén co so dir liéu sang ché quéc té tiép can duoc, cac sang ché vé nghién
ctru va ung dung cdng nghé CDI trong xtr 1y nudc duoc cdng bé tai 24 quéc gia
va 2 t6 chac WO, EP va duoc phan bé tai 04 chau luc:

- Chau A: 13 qudc gia cd cong b sang ché.

- Chau Au: 07 qudc gia c6 cong bd sang ché.

- Chau My 02 quéc gia c6 cong bd sang ché

- Chau Pai Duong;: 02 qudc gia c6 cong bb sang ché
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Biéu dé 2: Tinh hinh cong bé sang ché vé nghién ciru va #ng dung cong nghé CDI trong

= Chau A: 54%
® Chéau Au: 29%
Chau My: 8,5%
B Chau bai Duong: 8,5%

X ly nwoc theo chéu luc

148 130
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Biéu dé 3: 10 quéc gia c6 cong bé sdng ché vé nghién ciru va ing dung cong nghé CDI trong
xir ly nuroce

Han Quéc, Trung Quéc, Hoa Ky, Nhat, Uc, An Do, Canada, Indonesia,
Dt va Philippines 12 10 québc gia s hitu cac cdng bo sang ché vé nghién ciu va
ung dung cong nghé CDI trong xtr 1y nudc.

- Han Qudc 1a qudc gia c6 cong bd sang ché dau tién trén thé gisi, vao
nam 1995 va c6 sé luong sang ché cao nhat thé gisi, voi 148 sang ché, chiém
khoang 24,3% trén tong sé luong sang ché vé nghién ctu va ung dung cong
nghé CDI trong xu Iy nudc. Giai doan tir naim 1995 dén 2010, sb lwong sang ché
tang it va thuong xuy@n nam trong nhém 2 quéc gia c6 sb luong sang ché nhiéu
nhat thé gioi. Tir giai doan nam 2011 dén 2016, s6 lugng séang ché tang nhanh va
Han Qudc vuon 1én dtng nhat cac quéc gia co sé lugng sang ché nhiéu nhat thé
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gidi. Giai doan tir nam 2017 dén hién nay, sé lugng sang ché tiép tuc ting,
nhung chi dung vj tri thi 02, xép sau Trung Quéc. Nam 2015 1a nam c6 sb luong
séng ché duoc cong bd cao nhat so véi cac nam, dat 33 sang ché.

- Trung Quéc c6 cong bd sang ché vao nam 2009, tong s luong sang ché
dat 130 sang ché. Tir ndm 2009 dén 2010, s6 luong sang ché ting it. Tir nim
2011 dén nam 2016, sé luong sang ché bat dau ting va Trung Qudc nam trong
nhém 5 céc qudc gia c6 sb lugng sang ché nhiéu nhat thé gigi. Tir nam 2017 dén
hién nay, s6 luong sang ché ting nhanh va vuon 1én dung nhat thé gigi. Nam
2018 13 nam c6 s6 luong sang ché dugc cdng bd cao nhat so voi cac nam, dat 35
sang ché.

- M§ c6 sang ché cong bd dau tién vao nam 1995, tong sb luong sang ché
dat 93 sang ché. Tir nam 1995 dén 2007, sb luong cong bd sang ché vé nghién
ctu va tng dung céng nghé CDI trong xtr 1y nudc tang va thuong xuyén dung
thé gigi. Tir nam 2011 dén 2016, s luong sang ché van ting va nam nhom 2
qudc gia c6 sé lwong cong bd sang ché nhiéu nhat thé gisi. Tir nim 2017 dén
hién nay, s6 luong sang ché tang nhung khong bang cac qudc gia khac, chi nam
trong nhdm 3 quédc gia c6 s lugng codng bd sang ché nhiéu nhat thé gisi. Nam
2015 13 nam c6 sb luong sang ché dugc cdng bd cao nhit so voi cac nam, dat 16
séng ché.

Trong céac qubc gia so hitu cdng bo sang ché vé nghién ciru va ang dung
cdng nghé CDI trong xir Iy nuéc trén, Han Quéc 1a qudc gia cb s lwong cong bd
sang ché nhiéu nhat tai thoi diém nay, vai 148 sang ché, chiém khoang 24,3%
trén tong so lugng sang ché cua thé gisi, gap 1,5 lan so véi My, 1,1 lan so véi
Trung Quéc va gap 7 lan so véi Nhat. Ching té viéc nghién ciu va tng dung
cdng nghé CDI trong xir Iy nudc dang duoc quan tam nhiéu tai qudc gia nay.

3. Tinh hinh cdng bd sing ché vé nghién ciru va ing dung cong nghé
CDI trong xir ly nwéc theo cac hwéng nghién ciru

Trén co s dit liéu sang ché quéc té tiép can duoc, cac nghién ctu va tng
dung cdng nghé CDI trong xur 1y nudc tap trung vao 4 hudng nghién ciu chinh,
d6 1a: Xt 1y nudc bang phuong phép dién héa, dién truong; Quy trinh tach chat
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long; Nghién ciru va ché tao dién cuc chuyén ding trong cdng nghé CDI; Nghién
Cliu san Xuit tu dién chuyén ding cho cong nghé CDI. Trong d6, Nghién ciru vé
Xt 1y nudc bang phuong phap dién hoa, dién truong dang 1a hudng nghién ciu

duogc cac nha sang ché quan tam nhiéu nhat,

X Iy nudc bing phuong
phap dién hoa, dién truong
(54%)

® Nghién ctru va ché tao dién
cuc chuyén dung trong céng
nghé CDI (18%)

®Quy trinh tach chat long
(véi sy tuong tac cac ion)
(11%)

® Nghién ctru san xudt tu dién
chuyén dung cho cdng nghé
CDI (9%)

Biéu dé 4: Tinh hinh cong bé sang ché vé nghién ciru va #ng dung cong nghé CDI trong
X ly nwoc theo cac hwong nghién ciru
4. Cac don vi din diu sé hiru s6 lwrgng cong bd sang ché vé nghién ciru
va ing dung cong nghé CDI trong xir ly nwéc
10 don vi dan dau s& hitu sang ché vé nghién ciu va tng dung cong nghé

CDlI trong xu ly nuéc, nhu sau:

SAMSUNG ELECTRONICS CO LTD
COWAY CO LTD

UNILEVER NV

ENPAR TECHNOLOGIES INC
UNILEVER PLC

SION TECH CO LTD

PENTAIR RESIDENTIAL FILTRATION..
DOOSAN HEAVY IND &..

UNIV HOHAI

UNIV CALIFORNIA

Biéu dé 5: 10 don vi dan diu sé hitu cong bé sing ché vé nghién ciru va iing dung céng nghé

CDI trong xir ly nurdc
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Céc don vi dan dau sé lugng cdng bb sang ché trén thé gigi vé nghién cau

va ung dung trong sam: Samsung Electronics Co Ltd, Coway Co Ltd, Unilever

NV, Enpar Technologies Inc, Unilever Plc, Sion Tech Co Ltd 1a cac don vi dan dau

cdng bd sang ché vé nghién ctru va tmg dung trong sim. Cac don vi c6 cdng bd

sang ché tap trung nhiéu tai Han Quéc, Hoa Ky, Trung Quéc, Canada, Nhat va Uc.

5. Mot so sang ché tiéu biéu

- Hé théng CDI xit Iy nwéc nhiém min
S6 cong bd: KR2011115B1

Thoi diém cong bo: 2019

Qudc gia cap bang: Han Quéc

Pon vi s¢ htru: JACON COLTD

Sang ché dé cap dén heé théng CDI ¢6 kha nang xir ly cac loai nudc nhiém

man, hé théng gdm mo dun khir ion dién dung, trong d6 nhiéu dién cuc duong va

dién cuc am dugc ghép véi nhau va bd phan CDI dé xir Iy nudc nhiém man.

- Nghién ctru thanh phan dién cuc cia thiét bi CDI trong viéc xir ly

nwdC cirng

S6 ¢ong bo: US9771282B2

Thoi diém cong bo: 2017

Quéc gia cap bang: My

Pon vi s¢ hitu: SAMSUNG ELECTRONICS CO LTD

Sang ché dé cap dén nghién cau thanh phan hitu ich cho chat két dinh dién

cuc cua thiét bi CDI nham loai bo cac ion canxi hoac magié tir nuéc cing, bao

gom polymer wa nudc va mot tac nhan lién két khac.

- Phwong phap va thiét bi cung cap nwéc siéu tinh khiét
S6 cong bd: GB2557005A

Thoi diém cong bd: 2018

Quéc gia cap bang: Anh

Pon vi s¢ htru: VEOLIA ENVIRONNEMENT

Sang ché dé cap dén phuong phap va thiét bi cung cap nudc siéu tinh khiét

tir nudc cap ¢ chira cac ion tao thanh do cung, Nudc cap s& dugc xir ly bang
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cach truyén nudc lién tuc qua bo phan tham thau, kht ion dién dung, dién cuc
hoa nham siéu hap thu cac ion gdy do cimg cho nudc.

- Thiét bj xir Iy nwéc bang céng nghé siéu hap thu CDI

S6 ¢ong bd: US10040706B2

Thoi diém cong bé: 2018

Qudc gia cap bang: My

Pon vi s¢ htu: COWAY CO LTD

Sang ché dé cap dén thiét bi xtr Iy nudc bang cong nghé CDI. Thiét bi c6
bo phan van tu dong, bao gom van thoat nudc, van s& dua dong chay tir ha luu
cua thiét bi ra bén ngoai. Thiét bi c6 mét bo phan diéu khién ty dong dé kiém
soat m¢ va dong van thoat nudc.

Két luan

- Tir nam 1995 dén thang 10/2019, c6 608 sang ché vé nghién ctu va tmg
dung cong nghé CDI trong xir Iy nuéc dugc cong bé tai 24 qubc gia va 2 to chuc
WO va EP. S6 lugng séang ché ting manh tir nam 2010 dén nay chtng to van dé
nay hién nay dang rat duoc quan tam trén thé gidi.

- Han Quéc, Trung Quédc, Hoa Ky, Nhat, Uc, An Do, Canada, Indonesia,
Puc va Philippines 1 cac qudc gia dan dau cong bd sang ché vé nghién ciru va tng
dung cong nghé CDI trong xir Iy nudc. Trong d6, Han Quéc 1a quéc gia dan dau vé
cbng b sang ché vé nghién ctru va tng dung cong nghé CDI trong xtr Iy nudc.

- Samsung Electronics Co Ltd, Coway Co Ltd, Unilever NV, Enpar
Technologies Inc, Unilever Plc, Sion Tech Co Ltd 1 05 don vi dan dau cong b
sang ché vé nghién ctu va ung dung cong nghé CDI trong xu 1y nudc. Cac don
vi 6 cong bd sang ché tap trung nhiéu tai Han Quéc, Hoa Ky, Trung Qudc,
Canada, Nhat va Uc.

- Nghién ctru va tng dung cong nghé CDI trong xt 1y nude c6 4 hudng
nghién ctu chinh, d6 1a: Xt Iy nudc bang phuong phap dién héa, dién truong;
Quy trinh tach chét long (véi su tuong tac cac ion); Nghién ctru va ché tao dién
cuc chuyén dung trong cong nghé CDI; Nghién ciu san xuat tu dién chuyén
ding cho cong nghé CDI. Trong d6, nghién ctu vé xu 1y nuéc bang phuong
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phap dién hoa, dién truong dang 1a hudng nghién ciru duoc cac nha sang ché
quan tdm nhiéu nhét.
I11. GIOI THIEU CONG NGHE CDI TAI CONG TY TNHH CONG NGHE
VIETDREAM

1. Giéi thiéu cong nghé CDI nghién ciru tai cong ty Vietdream.

Cong nghé CDI (Capacitive Deionization) 1a cong nghé méi nhat trén thé
gidi dé xu ly c&c chat hoa tan trong nudc bao gom mudi va céc chét & nhidm, cac
kim loai nang trong ngudn nude da 6 nhidm ma van giit dugc cac vi khoang chét
tu nhién trong nudc.

Cong ty TNHH Coéng nghé Vietdream 1a don vi dau tién ang dung cong
nghé CDI vao may loc nudc tai Viét Nam. Cong ty da nghién cau va phat trién
hé théng xir Iy nudc bang cong nghé CDI dic biét, hiéu qua, két hop voi phuong
phap hap thu vat 1y va co hoc, tao ra cdng nghé loc nudc siéu hap thu co thé loc
duogc tat ca cac nguon nudc dau vao bao gom: Nudc may, nudc giéng nudc song,
nudc thai, nudc 6 nhiém va dic biét 1a nudc nhiém man. ..

Cong ty di nghién ctru va san xuat thanh cong 2 model may hoan chinh Ia
may loc tong (cd thé loc nude giéng, nudc nhiém man, nudc lg) va may loc cong
nghiép. Ca 2 model déu cho ra két qua nudc dat tidu chuan nudc udng truc tiép
QCVNG6-1:2010/BYT cua Bo y té Viét Nam.

Quy trinh thiét bi loc CDI cia cong ty TNHH Cong nghé Vietdream

!

—
I’
LOC CHAT BAN LO LUNG
-
2 d
-

LOI HAP THU

CHAT HOU CO BAN
-
1 KHOI LOC-HUT 10N
41 oM 1041 WANG. 7 1 ok
s NUGC SACH
S DAT TIEU CHUAN QUOC GIA

Hinh 3: Quy trinh lgc nwéc CDI trong X Iy nwoc

—

O (D, =™
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Thiét bi loc nuée Vietdream duoc phan thanh 3 giai doan loc riéng biét:

Nuwdc thé Lai chan bén

‘ lo limg
Huyén phu
Vi sinh vat
Hitu co
hoa tan
Ton mubi

GP 1: Loc chat ban lirng lo GP 2: L&i hap thu chét hivu co

GP 3: Khéi loc hat ion
Diét khuén

:
O

N s

Nuéce sach .

@/ r\® gitt khoang PN

o

Hinh 4: Cdc giai dogn loc trong thiét bi

a. Giai doan 1 (GP1): Loc chat bén lo litng — Loai bé chat & nhiém

B loc co hoc véi kich thudc 16 dudi 1 micron loai bo hoan toan cac chat
lo lrng nhu huyén phu, tao nam, vi sinh vat c& lén trong nuocC

b. Giai doan (GP2): L6i hap thu chat hiru co

Bo loc vat Iy tir vat liéu c6 dién tich bé mat cuc 16n >1000 m* nhu than
hoat tinh c6 kha nang hap thu cac chat hitu co chua bi vi sinh vat phan hay, chat
oxy hoa, ciing nhu 1 phan kim loai ning

c. Giai doan 3 (GP3): Khai loc hut lon

Nguoén nuéc du trong vat van ludn ¢ cac chat hoa tan. Cac chat hoa tan
nay thuong dién ly thanh ion am va duong do nudc la dung moi phéan cyc. Cac
ion nay thuong bao gdm céc ion khoang chit cé loi nhu K*, Na*, CI, HCO?,
Ca™, Mg*, Zn* ... ciing nhu cac ion doc hai, kim loai ning nhu Pb**, Hg** ,
Fe*, A, Cr¥, As ¥, ...

Khdi loc hat ion siéu hap thu (cdng nghé CDI) wu tién hap thu céc chat

doc hai va uu tién cho cac vi khoang di qua do céc co ché sau:
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Céc ion doc hai thuong c6 dién tich 16n (Fe**, AI**, Cr**, As¥, ...) nén
bi khéi loc hat ion hat manh hon, trong khi cac khoang chét co loi thi
nguoc lai (K*, Na*, Ca*, Mg*™, Zn**,...).

Céc khoang chat tot thuong c6 kich thudc nhé, bi nudc cudn theo manh hon.

Ty I¢ khoang chat trong nudc cao hon rat nhiéu so véi cac chat doc, nén
du bi loc 1 phan van con 1 luong lén.

Céc ion doc co kich thudc 16n con bi hap phu vat Iy bai 16i loc than hoat tinh.

Su hap thu c4c ion vai ty 1é giir lai bao nhiéu c6 thé diéu chinh bang

cach thay doi dién ap hat ion hoic toc d6 dong nudc chay.

Ngoai ra trong bo loc siéu hap thu tinh dién CDI, dong nuée dugc di qua

khi dién cuc duoc tich dién ~1V véi khoang céch rat nho (0.1 mm). Cudng do

dién truong co6 thé dat 10000 V/m, cao gap 30 lan cudng do dién trudong dung dé

kich c4, do d6 cac vi khuan, vi rat, nam, tao.... di qua sé& bi tiéu diét. Cach diét

khuan vat ly nay rat an toan cho nudc udng so Véi phuong phap hoa hoc do

khéng dé lai cac chat tan du doc hai.

Két luan: Véi cac uu tién ndy, ion doc hai s& bi loc sach, gitr lai cac

khoéang chét c6 loi va diéu chinh dugc ching.

2.

Thé manh cia hé thong loc bing cong nghé CDI tai cong ty

Vietdream
2.1. Uu diém:

Tiét kiem nuéc (loc >90%, thai<10%).

Piéu chinh duoc khoang chat (giit lai nhitng khoang tu nhién cé loi cho
suc khoe: Canxi, Kali, Natri,Photpho, Magie...).

Loai bo duoc cac chat doc, kim loai ning co trong nude, duoc biét 1a
clo du trong nuéc may.

Loc lién tuc (co thé loc 24/24).

ft tiéu hao dién nang (20~50W).

Tu dong (tu dong dong ngit khi day hay mat nudc).

Tiét kiém chi phi.

It 16i loc (2 13i loc tho, 1 16i loc chinh, 1 16i loc nuéc udng).
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Tubi tho 16i cao (do ty 18 nudc loc duge cao).

Hinh 6: Cac khoang chdt tw nhién trong nwéc co lgi cho sirc khée

2.2. Toc dd loc wu viét

- May tong: trung binh 80-100 m3/ thang ~ 3m3/ngay

- May nudc udng cong nghiép: >20md/thang (>700l/ngay)

2.3. Két qua so sanh cic cong nghé loc tong

Bdng 1: So sanh c&c cdng nghé loc téng

" Loc thd Codng nghé Loc thd +
Tiéu (thqan cat Loc trao doi ion | Loc tho + Trao déi ion (?Dlg ¢ QCDI
hi . hong thwon hong thwon . .
¢ Soi) thong thwong thong thwong (Vietdream) (Vietdream)
Chat ban lo
leng,  pheén,
Nuae cing | hitu co, Nudc
o R Mg, Ca) kim | can Mg,
Chit bin 1 Chat ban lo ltng, phén, ( g . ) g . ( g_
Pic al ban lo Nuéc ciing (Mg h hi ; loai nang Ca) kim loai
g ling, pheén _ : 1 phan asen, hitu co 16n nan
diém Lo B ca) kim o loai 3 ang
. htru co 16n, . , Nudéc lg, asen,
xir ly nang Nuse cung (Mg, Ca) )
clo du . . sunphate, Nuwéc lo,
kim loai nang, clo du . ..
am, vi sinh, clo | asen,
dw sunphate, ion
am, vi sinh,
clo dw
Nudc trong Nuéc mém cho Nuéc 9ot | Nuée sn
) q sinh hoat: I\_Iuéc trong, mém cho runém,‘sach cho uéng truc
i (khdng  xur Khs _ sinh hoat: an uong truc tiép:  trong,
Chat |1y duoc: ong xu - ly tiép x h
lwong | Nuse cﬁ:ﬁg dugc: Nudc lg, | (Khdong xu ly duoc me’m, sach,
nwét | puoc o | Visinh, asen, cac | Nuéc lg, vi sinh, cic | (Khong xir Iy Ch“"'f‘ vi
asen VI ion am, (asen, | ion am (asen, sunphate, | nuéc duc c6 | Knoang
sinh,’ chét sunphate ...) hitu | nitrate ...), hiru co nho C,hét ban Xt 1y dugc
hoa tan (ion | ©0 nitrate ...) ling) Nusc lg, vi
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am, duong) sinh, cac ion
am (asen,
sunphate,
nitrate ...)
Vi . . . Git va diéu | Gitr va diéu
Gitr nguyén | Mat khoéan Mat khoan
khoang I nguy a g a g chinh chinh
Phat
Slt1h Vi khuan Vi k_huan, A’\{un Y| khuAa.n, vun nhya Khéng Khéng
vao nhua ion, muoi ion, mudi
nwéc
~15% (xa
~5 - ) A _ 0, 1
Nuse | ~5% (i | > 0% (T icoq (xa phen + mwsc | ° 107 REAL e v rika
" . muoi hoan PR R chat ban loc P
thai phen) . muoi hoan nguyén) chat ban loc
nguyén) duoc)
dugc)
Cahl pt“ Thap Trung binh Trung binh Trung binh Trung binh
lap dat
Thap (xa
- s A Y 4 ] h A ~ ] h
Chiphi | Thap (xa | Cao (hoan Cao ()fa n,g.uq(i. t aAy Thap (thay 16i nguoe , t?_y
. R than cat soi, 16i tho, ) ) than cat soi,
van nguoc, thay [ nguyén, thay hat hodn nauvén. thay hat tho, nudc thay I6i thd
hanh | than catsoi) | ion, dién) noan nguyen, thay hat | anh, dien) y !
ion, dién) nu6c  chanh,
dién)
Tiéu
thu Khong Thap Thap Thap Thap
dién
Ty Tu doéng hoan | Tu dong hoan
dong | Tuxakhong | Tu xa/khong Ty xa/khong * €ong ¢ dong
, toan toan
hoa
Thay vat ligu 1 — e ven Bo loc chinh: 2 [ Bo loc chinh:
Tudi Thay  vat | 1.5nam Tt]ay vat lieu 1 =15 — 5 nam, 2 — 5 nam,
the lieul-15 nam
. 5 LGi tho - A . LGi thd 3 — L&i thd 3 —
fam oI tho 3 -6 L&i tho 3 — 6 thang O tho 3 = 6 | LOI tho 3 — 6
thang thang thang
Tac
dgr)g Khong Nuédc t.hal man Ngoc thai man nguy Khéng Khéng
moi nguy hai hai
truwong
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3. K&ét qua chimg nhén chat lwong hé thong CDI
- Cong ty Vietdream da ding ky s& hitu tri tué dbi véi cong nghé ché tao

may loc nudc siéu hap thu.

BO KHOA HOC VA CONG NGHE CONG HOA XA HOI CHU NGHIA VIET NAM
CUC SO HUU TRI TUR boc lap - Tu do - Hanh phic

NS248/QD-SHTT Ha Néi, ngay 18 thang 06 nam 2019

CONG NGHE |

\VIETDREAM /5 QUYET DINH
y Vé viéc chap nhan don hop lé

CUC TRUOGNG CUC SO HUU TRI TUE

Can cif Diéu 1¢ T chite va Hoat dong ctia Cuc S& hitu tri tué ban hanh theo Quyét dinh s6

69/QD-BKHCN ngay 15/01/2014 cita Bo truong Bo Khoa hoc va Cong nghé;
~Canclrdien13.2 va diém 13:6.b cia Thong t s6 01/2007/TT-BKHCN ngy 14/02/2007 ciia Bo

Khoa hoc va Cong nghé huéng dan thi hanh Nghi dinh s6 103/2006/ND-CP ngay 22/9/2006 ciia Chinh
phii quy dinh chi tiét va hu6ng dan thi hanh mot s6 diéu cia Luat S& hitu tri tué vé s& i cong
nghiép, dugc sira déi, bd sung theo Thong tw s6 13/2010/TT-BKHCN ngay 30/07/2010, Thong tu s&
18/2011/TT-BKHCN ngay 22/07/2011, Thong tu s6 05/2013/TT-BKHCN ngay 20/02/2013 va Théng
w6 16/2016/TT-BKHCN ngay 30/06/2016:

Can cif két qua thim dinh hinh thic don dang ky séng ché:

S6 don: 1-2019-01356

QUYET DINH:
Diéu 1. Chap nhan don hop 1¢é véi nhimg ghi nhan sau day:
Ngay nop don: 18/03/2019
Chi don(*): Cong ty TNHH cong nghé VIETDREAM (VN)
Dia chi: 50/14 Ld Lu, phuong Trudng Thanh, Quan 9, Thanh ph6 Hé Chi Minh
Teén sdng ché: Quy trinh ché tao b hap thu mugi tan trong nudc va bo hap thu mudi tan trong
nudc thu duge tir quy trinh nay

Diéu 2. Cong b6 don trén Cong bio S& hitu cong nghiép theo quy dinh tai diém 14.2.a vi tham
dinh noi dung trong trudng hop c6 yéu ciu theo quy dinh tai diém 25.1 ciia thong tu s6

01/2007/TT-BKHCN.
Diéu 3. Chanh Van phong, Truong phong Dang ky, Trudng phdng Thong tin chiu trach nhiém thi
hanh Quyét dinh nay./.

(T..CUC TRUONG

Noi nhin: O PHE.OBE TRUONG
- Ngudi nop don. 5‘0 <
- Luu: VT, HT. |

Hinh 7: ding ky sé hitu tri tug déi véi cong nghé ché tao may loc nurdc siéu hap thu
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- Két qua kiém dinh chét lugng nudc dat tiéu chuan nudc udng truc tiép
QCVNG6-1:2010/BYT cua Bo Y Té.

~7

& eurofins

"'-4.."/

01/2

1
|
|
|

Sac Ky Hai Dang

741-2019-00070808 - Pag

ANALYTICAL REPQRT Ay

Sample code Nr. 743.2018-00070808
Analytical Report Nr. AR-19-VD-07595201-EN | EUVNHC-00078074 e

“ |‘ l" l"” !“ l" III” " "H ““l VietDream Technology Ltd

50/14 Lo Lu Street
Truong Thanh Ward, District 9

Ho Chi Minh City
VIETNAM
Sample described as: Nuée loc tir may Vietdream tir nha A.Cong
Conditioning: Sample in plastic bottle
Sample reception date: 27/08/2019
Analysis Time: 27/08/2019 - 31/08/2019
Client due date: 04/09/2019
Your purchase order reference: B8SP190827045
é
7 0.5\\52
NO. PARAMETERS UNIT TEST METHOD RESULTS | QCVN 6- oF. COhi(
2010/BYE [ FACHNAE|
EURO
MAXIM 1wes
LIMIT\) SACEY R
s N\
1 |vD840 VD (a)(f) Residual chlorine ma/l SMEWW 4500CI B:2017 Not detected < Q
(seml-quantitative) (LOD=0.08)
2 |vD125 VD (a)(b) Calcium (Ca) mg/l SMEWW 3500Ca B:2017 5.60
3 |vD874 VD (a) Iron (Fe) ma/l SMEWW 3030E:2017; Traces
SMEWW 31258:2017 (<0.06)
4 |vD918 VD (a)  Sodium (Na) mg/l SMEWW 3030E:2017; 1.67
SMEWW 3126B:2017
5 |vDe02 VD (a) Lead (Pb) mg/l SMEWW 3030E:2017; Not detected 0.01
SMEWW 3125B:2017 (LOD=0.001)
6 |vDgoa VD (a)  Cadmium (Cd) mg/l SMEWW 3030E:2017; Not detected 0.003
SMEWW 3125B:2017 (LOD=0.0001)
7 |vpgos VD (a) Magnesium (Mg) mg/l SMEWW 3030E:2017; 0.78
SMEWW 3125B:2017
8 |vDg11 VD (a) Arsenic(As) mg/l SMEWW 3030E:2017; Not detected 0.01
SMEWW 3125B8:2017 (LOD=0.001)
EUROFINS SAC KY HAI DANG COMPANY LIMITED Web : www.eurofins.vn Doufmem number EVN-P-AR-F0O3559
Lot E2b-3, Street D6, SaiGon High-Tech Park, District 9, HCMC Phone : (84.28) 7107 7879 Version 105 -
Reception office: Floor M, 141 Nguyen Du, District 1, HCMC Email  :VNO1_ASM_HCMC@eurofins.com  Effective date :01/08/20

Hanol branch: 4F, B Building, 103 Van Phuc, Ha Dong District, HaNoi
Can Tho branch: KVIP, Tra Noc 2 IP, O Mon District, Can Tho City
- 5 E—— |

Hinh 8: Két qud kiém dinh chét lwong nwéc loc ciia may loc CDI
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PAT TIEU CHUAN
NUGSC UONG TRUC TIEP

GIU LAI
KHOANG CHAT
c0 LQI

Hinh 9: may loc nwéc CDI

4. Céac san pham nghién ctru va dinh huwéng phat trién san pham, du

an cong nghé CDI cia cong ty Vietdream tai Viét Nam

4.1 Cac san pham da nghién ciru va trién khai

4.1.1 May loc nwée dau ngudn ho gia dinh

a. Pic diém may

- Kich thudc: 450 mm x 540 mm x 1220 mm

- COng suat: tir 60 m3/thang

- Cong nghé Viét nam

- Nuée dat tiéu chuan QCVN: 6-1 Bo Y Té

b. Uu diém noi troi ciia may loc nwée diu ngudn gia dinh:

- Giit khoang chét ¢d lgi cho sic khoe

- Tiét kiém nudc toi da

- L&i loc chinh ¢ tudi tho vuot troi

- Thén thién moi truong (thai it 18i loc hon)

. Lgi ich mang lai cho khach hang

- Pam bao ngudn nudc sach, an toan cho ca gia dinh

- Tang tudi tho cho thiét bj va vat dung gia dinh c6 tiép xuc véi nuéc

- Chi phi dau tu, van hanh thap
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Hinh 10 May loc nwée ddu nguén hg gia dinh

4.1.2 May loc nwéc udng cong suit Ién cho doanh nghiép, to chirc

a. Pic diém may

- Kich thuoc: 450 mm x 353 mm x 433 mm

- COng suat: tir 200 lit /ngay (dung cho téi thiéu 100 ngudi udng)

- Cong nghé Viét Nam

- Nuéc dat tiéu chuan QCVN: 6-1 Bo Y Té

b. Uu diém may

- Giir khoang chét c6 loi cho stc khoe

- Tiét kiém nuoc t6i da

- L&i loc chinh ¢6 tudi tho vuot troi

- Than thién méi truong (thai it I18i loc hon)

. Lgi ich mang lai cho khach hang

- Chi phi thap

- Cac khoang chat duoc giir lai trong nudc gop phan giup ngudi lao dong
c6 tinh than va thé trang sung man lam viéc hiéu qua

- Nudc dam bao vé sinh an toan theo tiéu chuan nuéc ubng truc tiép cua
Bo Y té.
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Hinh 11: M4y loc nwéc uéng cong sudt lon

4.2 Pinh hwong phat trién cac sin phim, dw 4an cong nghé CDI tai
Viét Nam

Hién tai, Cong ty Vietdream dang cung cap ra thi truong véi cong suat 20
may loc/ thang cho may loc tong va 50 may/thang cho may loc cong nghiép
(may loc nudc udng truc tiép). Va muc tiéu téi naim 2020, cong ty s& nang cong
suat san xuét va lap dat 1én: 50 may/thang véi may loc tong va 1000 may/thang
véi may loc cong nghiép (may loc nudc udng tryc tiép) va phét trién cac san

pham, dy &n sau:

> San xuit 16i loc nuée cong nghé CDI (16i CDI) thay thé 16i loc RO

Truéc nhitng nhuoc diém caa 18i loc RO ¢6 mot sé mat han ché: 1ang phi
nudc (lugng nudce thai cua cong nghé RO la trén 50%, co khi 1én t6i 70%); loai
bo chat doc kém cac khoang chat ¢ loi trong nudc (nhu Na, K, Mg, Fe,...) va
thai loai nhiéu 16i loc RO sau khi hét han sir dung, khéng than thién véi moi
truong.

Nhitng han ché caa 16i loc RO trong cac may loc nuéc udbng dugc khic
phuc mét cach hiéu qua bai cac 18i loc CDI, do d6 cong nghé CDI ¢d tiém ning
rat lén dé thay thé cong nghé RO trong cac may loc nudc udng gia dinh. Lai loc
CDI thay thé 18i RO s& gilp cho cac may loc nudc loc chat doc, gitr khoang chat

tu nhién c6 loi trong nuéc, tiét kiém nudc va tién loi khi sir dung.
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> San xuéit may loc nwéc diu ngudn cho gia dinh va cac toa nha

Nudc trong gia dinh hay trong cic tda nha néu khong duoc loc tir dau
ngudn thi s& con mdt lwong 16n Clo ( (chat doc trong nude dung dé diét khuan),
cac chat hoa tan c6 hai cho stc khoe nhu Chi, Asen, Cadimi... (chat doc), cac Vi
khuan (gay hai), ngoai ra nuéc cé thé bi nhiém thudc trir sdu, cac dung mai cong
nghiép anh huong xau cho stc khoe con ngudi.

Téc hai cua céc thanh phan co6 trong nuéc ké trén 1a: Tha nhat, né anh
hudng xau dén sic khoe do an udng truc tiép va do tiép xdc véi da khi tam rea;
thar hai, cac chét trong nudc dé 1am cho thiét bi va vat dung trong nha tiép xuc
v6i nudc dé hu hong va tht ba 1a Clo du trong nudce lam cho nudc ubng va thic
n mat vi ngon, mén an mat di mau sic bit mét.

Str dung céng nghé CDI dé san xuat ra cac thiét bi loc nudc dau nguon
ding cho cin ho hay toa nha gilp tao ra nudc sach, an toan, cé tac dung tét cho
da va toc khoe, dep hon; kéo dai tudi tho cho cac thiét bi vat dung gia dinh, tao
ra cac mén an ngon hon va su tién loi khi sir dung nuéc.

Cong nghé CDI chung minh dugc tiem nang to 1én trong linh vuc loc
nudc cho can hg, cho toa nha, cho khach san, cho trueong hoc va bénh vién,. ..

> Xir Iy nwée nhiém miin

Ccong nghé loc nuéc CDI & Vietdream c6 thé loc nudc nhiém man véi
nong do I1&n tdi 3000 PPM, va ti Ié thu hdi nuée ngot 1én téi 90%

Cong nghé loc nudc CDI & Vietdream c6 thé tao ra cac san pham loc nudc
lo cho gia dinh hoac ung dung trién khai céc hé théng loc nuéc lg cdng suat 16n

tich hop vao cac nha may nude dé sir dung khi nudc bi nhiém man.

» Duw an nuwéce xa hoi

Cong nghé loc nuéc CDI Vietdream véi cac vu diém ndi troi va gia thanh
thap c6 thé tng dung cho c&c dy an nudc x& hoi nhu tao ra cac Kios nudc mién
phi tai cac khu vuc cong cong dong nguoi qua lai hoac tao ra cac Kios ban nudc

via hé vai gia ré cho nhimg ngudi thu nhap thap, khach vang lai di duong.
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