Nghién ctru khoa hoc c6ng nghé
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CUA VIEN XU LY NUOC DG19 TRONG PIEU KIEN DA NGOAI
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1. PAT VAN PE

Nuée sach tir 1au da tro thanh van dé clp thiét cua toan thé gidi. Do bién ddi
khi hau dan dén nhiéu hién tuong thi€n nhién cyc doan nhu bao va I, cung véi qua
trinh d6 thi héa manh mé& din dén nguy co ngdp Ung ngay cang cao. Ngip ting dai
ngay dan dén hién tuong thiéu nudc sach cho sinh hoat, ty 1& méc bénh ngoai da va
tiéu hoa gia ting manh tai cac vung ngap nudc [1, 2]. Theo bao cdo, trong tran lut tai
mién Trung vao thang 11/1999 c¢6 9347 ngudi méac bénh tiéu chay, 1096 ngudi mic
bénh kiét 1j va 9862 nguoi méc bénh truyén nhiém vé& mat [3].

Dbi voi Quan doi ta, cong tac huin luyén sin sang chién du trong cac diéu
kién thuc dia luén duge tién hanh thuong xuyén lién tuc. Nhitng kho khan vé hau
can, k¥ thuat trong d6 ¢ ca van dé khan hiém ngudn nuéc sach do nuée & cac ving
nay thuong duc chira nhiéu yéu t6 gay bénh dic biét 1a trong mia mwa. Sir dung
phai nuéc nhiém ban vi sinh gay cac bénh vé tiéu hoa, da lidu lam anh huéng dén
strc khoe bo doi. Ngoai ra, cac yéu t6 kim loai ning, hoa chét ton du cia thude bao
v€ thuc vat, cac san phém dau ma... do qué trinh sinh hoat, san xuét cua con nguoi
c6 thé ton tai trong ngudn nudc. Néu ham luong nay vuot qua tiéu chudn cho phép
s& gy hai v6i sirc khoe, tir cac triéu chimg cdp tinh dén bénh man tinh hodc ung thu.
Viéc tan dung ngay nguén nudc tai chd (nudc song, subi hodc ao, hd, nude I0) va
tién hanh xir Iy thu nuéc sach bang cach sir dung cac vién xir Iy nudc s& gitp giai
quyét duoc nhiing vin dé néu trén.

Nam 2019 nhém nghién ctru cia Phan vién Cong nghé sinh hoc, Trung tdm
Nhiét d6i Viét - Nga da ché tao thanh cong vién xir Iy nuéec DG19 véi cac thanh
phian Sodium dichloroisocyanurate, nhom sunfat, cacboxymethyl cellulose,
polyacrylamide-zeolite, NaHCO; c6 kha ning xt 1y nhiéu loai nudc khac nhau voi
thoi gian xtr Iy nhanh, dé sir dung vao diéu kién thuc dia [4]. Tuy nhién, cac nghién
cuu trude ddy nhom nghién ciru moéi chi tap trung nghién ctu lua chon dugce thanh
phan thich hop va danh gia hiéu qua xtr Iy trén mot sd chi tiéu co ban vé vi sinh
(Coliform téng sé), do duc, mau séc, xt ly kim loai ndng Pb*,... voi quy mo trong
phong thi nghiém. Dé dap tng diéu kién sir dung thyc té, can c6 nhiing minh chimg
cu thé hon v& tinh hiéu qua, an toan phu hgp véi diéu kién da ngoai va thién tai.

Bai bao nay trinh bay mot s6 nghién ctru ngudng xir Iy hiéu qua cua vién xir Iy
nudec DG19 ddi véi mot s6 chi tiéu: chi tidu vi sinh vat, ham luong kim loai nang,
thudc bao vé thyc vét va danh gia hiéu qua st dung thuc té v6i cac ngudn nudc ty
nhién (song, sudi, ao, ho nuge ti dong) dinh hudng Gmg dung dé xu Iy nuGe trong
cac tinh hudng khan cap nhu 1ii lut, hanh quan da ngoai, thiéu nudc sach dé udng.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liu
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Vién xir Iy nuéc DG19 (Thanh phin chinh: nhom sulfat, natri bicarbonate,
natri dicloisocyanurat cacboxylmetyl, cellulose vi tinh thé, cation polyacrylamide,
zeolite); Vién nén xu ly nudc Aquatabs; Cac chung vi sinh vat: Escherichia colli,
Pseudomonas aeruginosa, Streptococcus feacalis, Clostridium perfringens thudc bo
suu tap giéng cua Phong Sinh héa, Phan vién Cong nghé sinh hoc, Trung tam Nhiét
déi Viét - Nga.

2.2. Phwong phap nghién ctru

2.2.1. Phwong phap s dung vién DG19 va vién Aquatabs trong xw ly nwéc

- Xir Iy nuée bang vién xir Iy nuwée DG19: Cho 1 vién xir 1y nudc vao 1 lit
nude can xtr 1y, khudy manh trong khoang 2 phut, sau d6 dé yén cho cin ban ling
xudng (khoang 15 phiit). Loc thu 1dy nudc sach qua mot 16p vai sach. Thu miu nudc
sau xtr Iy va phén tich cac chi tiéu theo yéu cau.

- Xir Iy muwée bang vién Aquatabs: Theo hudng dan cua nha san xuét [5].

2.2.2. Xdc dinh ngwong xw ly vi sinh vit khi sir dung vién DG19

Céc chung vi sinh vat E. coli, P. aeruginosa, S. feacalis, C. perfringens dugc
nudi 12 - 16 tiéng trén moi truong LB hay MP. Sinh khdi dugc thu nhan bang cach
ly tam 10 000 vong/phut trong 5 phut ¢ nhiét d§ 4°C loai dich trong, qué trinh rua
sinh khdi duoc 1ap lai 2 1an bang nuéc mubi sinh 1y khir trung. Sinh khéi sau qua
trinh rra, dugc tao dich huyén phu bang cach hoa lai trong dung dich nuoe cat khir
trung va xac dinh mat do té bao co ttrong dich huyen phu thong qua méi twong quan
tuyén tinh voi gia tri OD600nm. Pha dich huyén phu vao nuoc cét khu trung tao ra
nude nhiém vi sinh vét sao cho mat d6 vi sinh vat co nong do tir 10* - 10° CFU/mL.
Lay 1000 ml dich nuéc trén, bo sung vién DG19 véi cac bude tién hanh nhu muc
2.2.1. Xac dinh s lugng vi sinh vat c6 trong miu nudc theo cac phuong phép: E.
coli va Coliform tong s6 theo TCVN 6187-1:2009; S. feacal theo ISO 7899-2:2000;
P. aeruginosa theo ISO 16266:2006 va Bao tir vi khuan ki khi khir sulfit theo TCVN
6191-2:1996, két qua thu dugc s& dbi chiéu theo QCVN 6-1:2010/BYT [6]

2.2.3. Xdc dinh nguwong xw ly cdc ion kim loai Zn’" khi sir dung vién DG19

Dé danh gia kha ning xtr Iy mot sé ion kim loai Zn®" bang cach sfr dung cac
mudi twong tng, sau d6 bd sung vao trong nudc cit sao cho néng d6 ion Zn>" cudi dat
2,4, 6,8, 10 (ng/l), bd sung vién DG19 vao véi cac bude tlen hanh nhu muc 2.2.1.
Sau d6 thu miu nude xac dinh duge ndng do ion kim loai Zn>" trén may quang phd
phat xa plasma ICP-OES. Két qua thu dugc s& dwoc ddi chiéu theo QCVN 01-
1:2018/BYT [7].

2.2.4. Xdc dinh khd nang xw ly thuéc triv sdu Permethrin cé trong nwoc khi
st dung vién DG19

Pé xéac dinh kha nang xu ly thudc bao vé thuc vat co trong nudc cua vien DG19.
Tién hanh bang cach tao dung dich thudc trir sdu Permethrin, bo sung vao trong nudc
cét dat néng dd cubi 20, 40, 60, 80, 100 (ng/), bod sung vién DG19 véi cac bude tién
hanh nhu muc 2.2.1. Sau d6 thu mau nude xac dinh duogc néng do thudce trir sau
Permethrin trén thiét bi GCMS. Két qua thu dugc s& dugc ddi chiéu theo QCVN 6-
1:2010/BYT [6]
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2.2.5. Pdnh gid hidu qud xir Iy cud vién nén DG19 véi cdc midu nwéc tw
nhién thu nhdn tai Lao Cai va Thira Thién Hué

- bia diém lay mau: 05 mau nude tu nhién thu nhan tai cic dia diém song,
sudi, ho, ao tu dong va rudng cua huyén Bao Thang, tinh Lao Cai va huyén Quang
Pién, tinh Thira Thién Hué.

- Quy trinh léy mau va xtr 1y mau: Mau nudc ngoai thuc dia duoc thu nhan
theo TCVN 6663-6:2018 (ISO 5667-6:2014) vé Chét lugng nudc - Ly mau, Phan
6: Hudng dan lay mau nude song va sudi, Phan 4: Hudng dan lay mau tir hd ao tu
nhién va nhén tao [8]. Sau d6 bd tri thi nghiém nhu sau:

+ Mau ban dau (BPC): Mau nuée dbi chimg chua qua xir 1y;

+ Mau 1 (M.V): Miu nudc xtr Iy bang vién DG19 tién hanh cac budc theo
muc 2.2.1;

+ Mau 2 (M.A): Mau nuéc xtr Iy bang vién Aquatabs tién hanh cac budc theo
ding hudng dan cua nha san xuat [5].

~ Nudc sau xtr ly duge phan tich, danh gia theo cac chi tiéu quy dinh cua nude

uong theo QCVN 6-1:2010/BYT [6] bao gom chi ti€u vi sinh (E. coli, Coliform tong
80, S. feacal, P. aeruginosa, Bao tu vi khuan ki khi khir sulfit), cac thong s6 cam
quan, Arsenic, Clo du ty do, d6 duc, mau sac, mui vi va pH.

3. KET QUA VA THAO LUAN

3.1. Ngwdng xir ly vi sinh vét trong nuwdce cia vién DG19

Vi sinh vat 1a chi tiéu rat quan trong trong danh gia nudc sach. Nguon gay 0
nhiém sinh hoc cho méi truong nudce chi yeu la phan, rac, nude thai smh hoat, xac
chét sinh vat, nude thai cac b@ph Vlf;l’l‘... Khi nude bi 6 nhiém s& 1am mat can bang
sinh tha:li tu nhién cta song, sudi, ao ho..., 1élm anh hudéng nghiém trong tdi suc khde
cong dong dan cu va cdc hoat dong san xuat. Da danh gia hiéu qua xu ly cua vién
DG19 1én mot s0 nhom vi sinh vat, theo QCVN 6-1:2010/BYT [6] khong dugc xuat
hién trong nudc uong, két qua thu dugc the hién ¢ Bang 1.

Bang 1. Hiéu qua xtr Iy mot s6 nhém vi sinh vat boi vién DG19

Nong dp vi sinh vat (CFU) Ngudng gioi han
cho phép theo
Trudce khi xir Iy(CFU/mL) >10*>10°| >10° | >10" | >10° QCVN 6-
1:2010/BYT
E.coli sau xir Iy (CFU/250mL) |[KPH ||[KPH| KPH |2x10'(9,2x 10 KPH
Streptococci feacal sau xu ly 2| Néu sd vi khuin
KPH|KPH| KPH | KPH [52x10
(CFU/250mL) (bao tir) 1 va 2 thi
Pseudomonas aeruginosa sau 1| tién hanh kiém tra
.y KPH|KPH| KPH | KPH |I,1x10'| ! nira
xu ly (CFU/250mL) 1an thtr hai Néu s6
Bao tir vi khuén ki khi khir 1,7x | 2,56 x »| vikhuan (bao tir)
Sulfit sau xir Iy (CFU/s0mL) | SUH\KPH| 1o 7ge (BIX 107705 thi loai bo

Ghi chu: KPH: khong phat hién; CFU: Pon vi hinh thanh khudn lac
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Két qua thé hién ¢ Bang 1 cho thay, hiéu qua khir khuan ciia vién xir 1y nuée
DG19 d6i v6i nhom vi sinh vat & ndng d6 ban dau (E. coli < 10’ CFU/mL, Coliform
tong s6 < 10° CFU/mL, Streptococci faecal < 10° CFU/mL, Pseudomonas
aeruginosa < 10° CFU/mL, Bao tir vi khuin ki khi khir sulfit < 10° CFU/mL) ¢6
trong mau nudc sau qui trinh xir Iy déu khong phat hién c6 sy xuét hién ciia nhitng
chung vi sinh vat ndy. Diéu nay c6 thé duoc giai thich, khi vién nén cho vao nudc
qué trinh phan rd, giai phong hop chat NaDCC (>1,23% khdi lwong vién) khi hoa
tan trong nudc dé tao ra axit hypocloro (HOCI c6 chira clo hoat dong) day la chat
oxy hoa manh, ching da tic dong cau tric thanh té bao, pha huy hé théng enzym c6
trong té bao vi sinh vat dan dén da tiéu diét cac vi sinh vat trong mau nuée, NaDCC
1a chat da dugc chimg nhan an toan khi sir dung & nong d6 < 50 mg/L [9], dong thoi
khi kiém tra trong cac mau da xu 1y bang vién DG19 ham luong Cl du déu khong
vuot qua quy dinh trong QCVN 01-1:2018/BYT. Dbi voi mau thir nghiém chira bao
ttr vi khudn ki khi khir sulfit > 10° CFU/mL, mau nuéc sau khi xt 1y béi vien DG19
kiém tra van phat hién duoc n(‘?)ng d% bao tt vi khuan ki khi kht sulfit con 1,7x10"
CFU/50mL, diéu nay c6 thé 1y giai ndng do CI sau khi giai phong khoi vién nén chi
du luong tiéu diét véi nhom vi khudn & ndng do <10° CFU/mL, nguyén nhan do ciu
tao thanh bao tir vi khuan c6 chira 16p protein simg va photphohpoprotem voi dac
tinh tham thau kém, cation gitp bao tir c6 kha nang chéng chiu t6t voi hoa chat va
céc chit oxi hoa chinh diéu nay giip bao tir vi khuan ki khi khir Sulfit chdng lai tac
dong bat loi cia Cl & lidu Iugng do vién DG19 sinh ra. Nghién ctru sir dung NaDCC
lam chat khtr tring cac bé miat va vi sinh vat cé trong nudc da c6 nhiéu nghién ctru
ap dung, két qua thu nhan khi sir dung vién DG19 vao xir Iy nudc 14 hoan toan phu
hop v&i mot s6 cong bd, nhu vay hoat chit NaDCC c6 trong vién DG19 sau qua
trinh san xuat van phat huy duoc hiéu qua [10 - 12].

3.2. Nguwong xir ly kim loai ning trong nwoc cia vién DG19

Sur ¢6 mit mot sb kim loai ning trong nude udng & nong d6 16n s& dan céc
triéu chimg nhu nén mura, mat nude, hon mé, tén thuong tuyén tuy, suy than... Dé
c6 thé tmg dung trong thuc té, viée dwa ra duoc ngudng xtr Iy ¢6 hiéu qua voi cac
kim loai ning cé thé co trong nudc s& giup cho viéc ing dung DG19 hiéu qua va
thuc té hon. Trong nghién ctru trudc ctia nhom dé tai thé hién kha niang loai bo ion
kim loai nang Pb*" ciia vién xtr Iy nudc vugt ngudng cho phép theo QCVN 01-
2009/BYT dén 32 lan (320 pg/l) [4]. Do d6, dé hoan thién ho sO san pham can thiét
phai mo rong danh gia véi cac kim loai nang khac thudng xuat hién trong nudc theo
QCVN 01-1:2018/BYT, ti€u biéu 1a kém. Hiéu qua xu ly ion kim loai Zn*" béi vién
DG19 thé hién & Béang 2.

Bang 2. Hi¢u qua xtr Iy cac ion kim loai Zn*" cia vién xir ly nuée DG19

Chi tiéu Nong do Zn** ¢6 trong cac miu (mg/l)
Nong d6 Zn*" ban dau 2 4 6 8 10
Nong d6 Zn”" sau khi xit Iy KPH | KPH | KPH | 1,07 | 3,00

Nong do Zn** quy dinh theo

<
QCVN 01-1:2018/BYT =2
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Két qua thé hién & Bang 2 cho thiy, vién DG19 cé hiéu qua cao trong xir Iy
ion k&m trong nudc. Véi ham luong kém 6 mg/l (gip 3 1an muc quy dinh cho nudc
sinh hoat) sau xtr 1y d loai bé dugc 100% kém trong nuée. Nong d6 kém 8 mg/l
(gap 4 lan cho phép) dat hidu qua xir 1y 86,6%, két qua kiém nghiém ham lugng kém
con lai 1,07 mg/l duéi nguong quy dinh theo QCVN 01-1:2018/BYT [7].

Kha nang loai bé ion kim loai ning ctia vién DG19 ¢6 thé dugc 1y gii la trong
thanh phan cua vién c¢6 chira hdn hop zeolit + PAA (Cationic polyacrylamide) 170
mg/vién, zeolit dugc biét dén 13 hop chét co tic dung hip phu manh cac kim loai tao
thanh cac dang bong bui, két hop thém véi cac thanh phan Cacboxylmethyl cellulose
va Cellulose vi tinh thé tao ra cac lién két cac bong bui, thiic ddy qua trinh ling
xuéng nhanh, do vay cac ion kim loai c6 trong nudc dugce loai bd, diéu nay hoan
toan phu hgp véi diéu kién thuc té, st dung Zeolit dé loai bo cac kim loai nang trong
nude di duoc nhiéu tac gia nghién ciu [13, 14].

3.3. Ngudng xir Iy thudc trir siu Permethrin ciia vién DG19

Trong QCVN 01-1:2018/BYT vé nuéc udng, di quy dinh gidi han cho phép
mot sd hop chét thudc bao vé thuc vat co trong nude dugc st dung lam nudce uéng,
tuy nhién mot sb nuée quy dinh khéng dugc c6 cac loai hgp chat nay, su c6 mit co
thé gy ra cac ngd doc, ung thu dot bién. Sy tOn du cua cac loai thudc trir co, thude
bao vé thyc vat c6 thé phat hién trong dat, nudc, ciy trong. Dé co thé tmg dung
trong thuc té, viéc dwa ra dwoc ngudng xur 1y ¢ hiéu qua voi mot sb nhom thube bao
vé thyc vat hay thudc trir sdu cé trong nude udng s& gitp cho viéc ing dung DG19
hiéu qua va thuc té hon. Tu nghién ctru trudc cia nhom dé tai, vién DG19 da duoc
ching minh c¢6 kha ning xur 1y ham lugng atrazin - mot loai thudc trir c6 phd bién
nhung ciing 13 mot chat giy ung thu, anh hudéng dén hé than kinh trung uong, hé
sinh san, hé mién dich va chirc nang tim mach - vugt ngudng cho phép theo QCVN
01-2009/BYT 6 lan [4]. Bé chirg minh rd hon kha ning xr Iy thude bao vé thuc vat
ctia vién DG19 can thiét phai mo rong danh gia voi cac thude bao vé thuc vat phd
bién trong hoat dong san xudt nong nghiép cta cac ving mién khac nhau cé trong
QCVN 01-1:2018/BYT, tiéu biéu 1a Permethrin. Két qua danh gia hiéu qua xir ly
thude trir sdu Permethrin bai vién DG19 duge thé hién & Bang 3.

Bang 3. Hiéu qua xu Iy thudc trir sdu Permethrin cta vién DG19

STT 1 2 3 4 5
Ham lugng Permethrin (ng/l) 20 40 60 80 100

Ham lugng Permethrin sau khi
xir ly (ng/l)

Ham lugng Permethrin theo
QCVN 01-1:2018/BYT (ng/l)

KPH | KPH | KPH 15,6 | 25,2

<20
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Két qua thé hién & Bang 3 cho thay, vién DG 19 xir Iy ¢6 hiéu qua khi nong do
Permethrin ban dau < 80 pg/L voi nude thu duge néng do Permethrin con lai <15,6
pg/L, khi so sanh v6i QCVN 01-1:2018/ BYT vé noéng d6 Permethrin cho phép co
mit trong nude udng & nong d6 <20,0 pg/L, ndéng do sau xur Iy nho hon 1,28 1an cho
dén khong phat hién khi ¢ néng do thudc trir sdu Permethrin ban dau < 80 pg/L. Kha
nang xu 1y thudc trir sdu Permethrin ctia vién DG19 1a do thanh phan zeolit da tham
gia hdp phu chat Permethrin tao thanh cic hat bong keo, cling véi cac thanh phan
Cacboxylmethyl cellulose va Cellulose vi tinh thé két dinh lai va ling xubng dudi,
dan dén lam giam ndng d6 cua Permethrin trong nudc.

3.4. Panh gia hiéu qua xir Iy cc loai nwéc trong diéu kién di ngoai ciia vien DG19

Nguén nudc la yéu t6 quyét dinh dén dic tinh ctia nude: do duc, mui vi, mau sic,
céc chi tiéu vé vi sinh vat. Kha ning dé khang hodc nhay cam véi chit khir tring ctia
mot s6 vi khuan trong phong thi nghiém cé thé khac véi phan tmg cta ching trong tir
nhién.

Hinh 1. Hinh anh vién nén va két qua xtr Iy nude ty nhién
boi cac vien DG19 va Aquatabs
Vién xur ly nuéc DG19 duoc thur nghiém trong diéu kién da ngoai dugc thuc hién
0 nhiing khu vuc khac nhau tai huyén Bao Thang, tinh Lao Cai va huyén Quang Dién,
tinh Thira Thién Hu€ c6 so sanh véi vién Aquatabs va mau doi chung. Thir nghiém
duoc tién hanh theo muc 2.3.5 trén 5 loai mau nudc: nudc ao hd, nudc song, nudc
suoi, nudce ao tu dong, nudc rudng, két qua duge thé hién & Bang 4 - 6.
Béng 4. Hi¢u qua xu Iy nudc tai cac vi tri khac nhau
cta huyén Bao Thang, tinh Lao Cai

s, P. BTVK Ham Ham
Coliform | E. coli faeclzlis aeru- | KK khir Misi by | Mau | lugng lwong
Ki hiéu| CFU/ CFU/ CFU/ ginosa | sulfit vi pH | duc | sac | clodw As
250mL | 250mL 250mL CFU/ | CFU/ : NTU | TCU | tw do mg/L
250mL | 50mL mg/L

Maéu nwéc duge thu nhgn tai séng
Ban dau| 5,8x 10° | 2,3x 10° | KPH 9 KPH | K |819 106 | 2,1 | KPH [0,0020
Mau 1 KPH KPH | KPH | KPH | KPH | K |832]028 | 0,1 | KPH |<LOQ
Mau2 | KPH KPH | KPH | KPH | KPH | K | 841 | 55 | 3,6 | KPH |0,0010
Miéu nwéc dwgc thu nhén tai suéi
Ban dau| 2,3x 10° | 2,1x 10° | KPH 6 KPH | K |7,76 | 23,8 | 5,7 | KPH | KPH
Mau 1 KPH KPH | KPH | KPH | KPH | K | 7,63 | 1,21 | 0.2 | KPH | KPH
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s P. BTVK Ham Ham
Coliform | E. coli faec.alis aeru- | KK khir M by | Mau | lugng lwgng
Ki hiéu| CFU/ CFU/ CFU/ ginosa | sulfit Vi pH | duc | sac | clo dw As
250mL | 250mL 250mL CFU/ | CFU/ : NTU | TCU | tu do mg/L
250mL | 50mL mg/L

Mau 2 KPH KPH KPH | KPH | KPH | K | 7,78 | 27,7 | 82 | KPH [<LOQ
Mau nwéc dwoc thu nhén tai hé
Bandiu| KPH KPH KPH 7 KPH | K |753(539]| 2,5 | KPH |<LOQ
Mau 1 KPH KPH KPH | KPH | KPH | K |8,33 0,79 | 0,2 | KPH | KPH
Mau 2 KPH KPH KPH | KPH KPH | K | 7,09 | 885 ]| 43 | KPH |<LOQ
Mau nwéc dwoc thu nhén tai ao tit dong
Ban diu| 9,0x 10' { 6,0x 10" | KPH | KPH | KPH | K | 744 | 3,48 | 2,8 | KPH |[<LOQ
Mau 1 KPH KPH KPH | KPH KPH | K |7,79 1094 | 0,2 | KPH | KPH
Mau 2 KPH KPH KPH | KPH KPH | K | 781 621 | 3,6 | KPH |<LOQ
Miéu nwéc dwgc thu nhén tai rugng
Bandau| 1,1x 10° | 5,8x 10" | 9 [27x10'(3,6x10'| K | 7,86 | 11,7 | 5,5 | KPH |<LOQ
Mau 1 KPH KPH KPH | KPH KPH | K |794 | 1,2 | 0,1 | KPH | KPH
Mau 2 KPH KPH KPH | KPH | KPH | K | 7,87 | 798 | 39 | KPH |<LOQ

Ghi chiu: KPH: Khong phat hién; K: Khong, LOQ: dwdi nguong phdat hién.
Bang 5. Hiéu qua xtr Iy nudc tai cac vi tri khac nhau ctia huyén Quang Dién,

tinh Thira Thién Hué
BTVK N N
. E. coli . . | P.aeru- | KK N R Ham | Ham
Coliform (CFU/ faecalis inosa | khir |Mui by | Mau | lrgng |lwong
Ki hiéu| (CFU/ (CFU/ 8 . | pH | duc sac |cloduw | As
250 (CFU/25| sulfit | vi
250mL) 250 NTU | TCU | twdo | (mg/
mL) mL) 0 mL) | (CFU/ mgL)| L)
50 mL) &

Madu nwéc dugc thu nhn tai séng
Ban dau] 4,3x 10 7 KPH | KPH | KPH | K | 6,77 2,39 | 53 | KPH 0,001
Maul | KPH | KPH | KPH | KPH | KPH | K |7,14]0,19| 0,1 | KPH |KPH
Mau2 | KPH | KPH | KPH | KPH | KPH | K | 6,74 | 7,61 | 6,5 | KPH |0,001
Mau nwéc dwoc thu nhén tai sudi
Bandau|[4,3x 10° | KPH | KPH | KPH | KPH | K [573]3,63] 7.9 | KPH [0,001
Maul | KPH | KPH | KPH | KPH | KPH | K | 7,12 | 0,12 | <LOQ | KPH |KPH
Mau2 | KPH | KPH | KPH | KPH | KPH | K | 6,0 | 197 | 4,3 0,001
Mau nwéc dwoc thu nhén tai hé
Ban dauf 7,5x 10" [2,8x 10'] KPH | KPH [6,6x10"] K [ 6,65 ] 7.3 | 4,2 |<LOQ [0,001
Maul | KPH | KPH | KPH | KPH | KPH | K | 7,05 | 0,3 |<LOQ | KPH |KPH
Mau2 | KPH | KPH | KPH | KPH [2,7x10"| K | 7,06 | 3,9 | 56 |<LOQ [0,001
Mau nwéc dwoc thu nhén tai ao ti dong
Ban dau| 1,5x 10° [7,5x 10'] KPH | KPH [1,5x10"] K | 6,0 [2.96 | 4,6 | KPH [0,001
Maul | KPH | KPH | KPH | KPH | KPH | K | 7,12 | 0,3 |<LOQ | KPH |KPH
Mau2 | KPH | KPH | KPH | KPH 9 K | 60 |344]| 42 | KPH |0,001
Mau nwéc dwoc thu nhgn tai rupng
Ban dau| 4,3x 10°| 7 KPH | KPH [5,x10°] K [6,61] 94 | 10,5 | KPH [0,002
Maul | KPH | KPH | KPH | KPH | KPH | K | 7,13 | 0,14 | <LOQ | KPH |KPH
Mau2 [24x10"| KPH | KPH | KPH | KPH | K | 7,60 | 12,4 | 1,6 | KPH [0,001

Ghi chu: KPH: Khong phat hién; K: Khong; LOQ: dwdi nguong phat hién.
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Bang 6. Két qua cac chi tiéu vi sinh ¢6 trong mau nudc 1i tai thanh phd Hué,
tinh Thira Thién Hué trude va sau xur ly bang vién DG19

STT Tén chi tidu Ponvido | ThUomphap | Ketqui
: ki€ém tra Truwdc xit ly| Sau xir ly|

1 |Coliform téng sé CFU/250ml TC‘I’_I;(')?;” 22x10° | KPH

2 | E coli crusomt | TCYDOIST | sox 10t | ke

3 | Streptococcus faecalis CFU/250ml TCXI;I(—)?;S% KPH KPH

. TCVN
4 Pseudomonas‘aeruglnosa CFU/250ml 8881:2001 KPH KPH
Bao tir vi khuan ki khi khir TCVN 6191-
5 sulfit CFU/50ml 7:1996 KPH KPH

Ghi chi: KPH: Khong phat hién.

Két qua thé hién & Bang 4 va 5 va trén Hinh 1 cho thdy chét luong nudc sau
khi xir Iy bang vién DG19 déu cho két qua t6t vé cac chi tiéu, tat ca s6 liéu déu nam
dudi ngudng cho phép khi dbi chiéu véi QCVN 01-1:2018/BYT quy dinh nuéc
dung dé udng bao gdm:

- Chi tiéu vi sinh: Vién xtt Iy nudc DG19 déu cho két qua sb lugng vi sinh vat
& 5 chi tiéu kiém tra (E. coli, Coliform tong s, Streptococci faecal, Pseudomonas
aeruginosa, Bao tur vi khuan ki khi khir sulfit) déu & ngudng khong phat hién (Bang
6). V61 mau xur ly nudce bang vién Aquatabs, phan 16n deu dap (mg duoc vé ch1 tiéu
vi sinh. Tuy nhién, & nong d0 vi sinh vat cao Coliform tong s6 18n t¢i 4,3 x 10° nudce
sau xur Iy van phét hién dugc véi ndng d6 18n toi 2,4 x 10'. Piéu nay co thé giai
thich trong ca hai vién xt 1y nuéc déu cé thanh phan NaDCC véi ham luong khéac
nhau (vién DG19 10mg NaDCC xur ly 1 lit nu6e; Aquatabs 67mg xir ly 20 lit nuée
[5D), do vay vién DG19 c6 kha ning diét khuan tét hon so véi Aquatabs dac biét voi
ndng do vi sinh vat 16n. Mau nuGce sau xu 1y cua Aquatabs va DG19 déu cho két qua
khong thay su ¢6 mat ctia clo du rat an toan cho ngudi sir dung.

- P duc va mau sdc: mau sic va do duc ciia nuéc phy thudce rat nhiéu vao
ngudn nudc. Ham luong chét rin lo ling cing 1a mot dai lugng lién quan dén d6 duc
va mau sic ciia nudc. P duc va mau sic con anh huong den chét lugng nudc va
cam quan nguoi st dung. Kiém soat do duc va mau sic cia mau nude xi 1y cing 1a
mot trong so6 chi tiéu can quan tdm. Theo QCVN 01-1:2018/BYT gi6i han cho phep
cua dd duc va mau sic 1an luot 1a 2 NTU va 15 TCU. Bdi chiéu véi cac quy dinh
trén, nudc sau xir Iy boi vien DG19 da cho két qua hoan toan dap tmg duoc cac yéu
cau QCVN 01-1:2018/BYT, trong khi d6 v6i vién nén Aquatabs cho két qua cao
hon vé d6 duc va mau, hai chi tiéu nay cao hon gidi han cho phép. Két qua trén co
dugc 1a do thanh phan Aly(SO4);.xH,0, Cacboxylmethyl cellulose, Cellulose vi tinh
thé, Cationic polyacrylamide va zeolit c6 trong vién DG 19 véi kha nang lién két,
hap phu tao bong keo tu, két dinh hat bong bui gitp loai bo chat lo limg trong nudc
nén d6 duc ciia nude sau xir Iy giam manh, nudce trong sudt, khong mau.
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- Ham leong Arsenic (As): Trong cac mau nudc thu thap tai Lao Cai va Thira
Thién Hué déu c6 su xut hién cua As, dic biét tai Quang Dién - Thira Thién Hué ca
5 khu vuc 1dy mau déu chira As voi ham luong 0,001 - 0,002 mg/l, ham lwong nay
nam trong khoang cho phép theo QCVN 6-1:2010/BYT (< 0,01 mg/l). V&i cac mau
nuée nay khi xir 1y bang vién DG19 ham luong As dd khong con phat hién trong
mAau nude sau xir 1y, trong khi d6 mau nude sau xir Iy bang Aquatabs van ghi nhan
su xuat hién ctia As (0,001 mg/l) (Bang 5).

Theo cic nghién ctru thdng ké, trong thoi gian 1 lut, nguy co mic cac bénh
truyén nhidm qua ngudn nudc ting 1én dang ké do tinh trang ngap Gng lam gia ting
nong do vi sinh vat gay bénh trong nudc. Hoang Thi M. va cong sy di do nong do E.
coli trong nuéc ngap, dao dong tir 1,3 x 10* dén 8,1 x 10* CFU/100 mL vuot quéa
quy chuin Viét Nam vé nude mit [15]. Vay nén viéc xur Iy nudc trong cac dot 1 lut
1a van d¢ cép bach. Sir dung vién DG19 xtr 1y nudc thoi diém 1 lut tai thanh phd
Hue trong dot lii thang 10/2021, két qua & Bang 6 cho thay, cac chi tiéu vi sinh cua
mau nude ban dau co hai chi tiéu Coliform tong s6 c6 gia tri 2,2 x 10° CFU/250 mL
va E. coli 5,0 x 10" CFU/250 mL, sau khi nudc duge bd sung vién DG19 d3 khong
con phat hién sy c6 mét cua hai nhom vi sinh vat nay.

Nhu vay, sau khi nghién ctru va danh gia két qua trén thuc dia tai hai dia
phuong Béo Thing, tinh Lao Cai va tai huyén Quang Dién, tinh Thira Thién Hué
(nude soéng, sudi, ao, hd, ti dong) va nudc li trong dot 1i thang 10/2021 tai thanh
phé Hué vién xir Iy nudc DG19 c6 thé dung cho muc dich sir dung lam nudc dn va
ubng, cac chi tiéu duogc klém tra va so sanh véi cac quy dinh cé trong QCVN 6-
1:2010/BYT yéu cau nudc udng, deu dat va thp hon so vdi cac quy dinh, nudc sau
khi xir Iy c6 thé str dung 1am nuée udng.

4. KET LUAN

Ngudng xir Iy hiéu qué cta vién xtr Iy nuée DG19 trén mot so chi tiéu: vi sinh
vat & nong do ban dau (E. coli < 10’ CFU/mL, Coliform tong sé < 10® CFU/mL,
Streptococci faecal < 10* CFU/mL, Pseudomonas aeruginosa < 10® CFU/mL, Bao
ttr vi khudn ki khi khir sulfit < 10° CFU/mL); kim loai ning v&i ndng d6 ban dau
Zn*" < 8 mg/L; thube trir sdu Permethrin ndng d6 ban dau < 80 pg/L. V&i ngudn
nudc ty nhién (song, sudi, hd, rudng) tai hai dia phuong Bao Tha“ing, tinh Lao Cai va
tai huyén Quang Dién, tinh Thira Thién Hué khi str dung vién xu 1y nudc DG19 da
cho két qua cac chi ti€u phén tich (vi sinh vat, d§ duc, mau, mui, ham lugng asen)
déu dat va thip hon khi ddi chiéu theo QCVN 6-1:2010/BYT va QCVN 01-
1:2018/BYT, nudc sau xir Iy hoan toan dép tmg tiéu chuan sir dung lam nudc udng.
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SUMMARY

LIMITS DETERMINATION AND EFFECTIVE ASSESSMENT OF DG19 WATER
TREATMENT TABLETS IN OUTDOOR CONDITIONS

In this paper, DG19 Water Treatmnent Tablets were researched and developed
by the Department of Biotechnology, Joint Vietnam-Russia Tropical Science and
Technology Research Centre to determine the processing threshold and effective
assessment when treating water. The results showed that in the treated water sample,
the initial microorganisms (E. coli < 10’7 CFU/mL, Total Coliform < 10 CFU/mL,
Streptococci faecal < 10° CFU/mL, Pseudomonas aeruginosa < 10° CFU/mL,
Spores of sulfite-reducing anaerobic bacteria < 10® CFU/mL) were not detected;
heavy metals with initial concentration (Zn*" <8 mg/L) after treatment, the obtained
value less than 2 times or not detected; Permethrin insecticide from an initial
concentration of < 80 pg/L, after treatment with a concentration of < 15,6 ug/L or
undetectable, meets the standards of QCVN 01-1:2018/BYT.

These natural water sources (rivers, streams, lakes, fields) in two localities Bao
Thang, Lao Cai province, and in Quang Dien district, Thua Thien Hue province,
when using DG19 tablets in water treatment, the indicators as (microorganisms,
turbidity, color, odor, arsenic) were lower when compared with QCVN 6-
1:2010/BYT and QCVN 01-1:2018/BYT, the water after treatment was standards for
use as drinking water.

Keywords: Water purification tablet, microorganisms, heavy metal ions,
arsenic, Natri dicloisocyanurat, zeolite, Permethrin, vién xiw ly nuwoc, vi sinh vdt, kim
logi ndng.

Nhdn bai ngay 16 thang 8 nam 2022
Phan bién xong ngay 15 thang 9 nam 2022
Hoan thién ngay 23 thang 9 nam 2022

D Phan vién Cong nghé sinh hoc, Trung tam Nhiét doi Viét - Nga

Lién hé: Vé Thi Hoai Thu
Phan vién Cong nghé sinh hoc, Trung tam Nhiét d6i Viét - Nga
S6 63 Nguyén Vian Huyén, Nghia Do, Cau Giay, Ha Noi
bién thoai: 0983908181; Email: thuvo3081@gmail.com

234 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 29, 12-2022



