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Tom tit. Vat lieu loc tren ca sd compozit polyuretan/nano bac dugc che tao bang 
each khuay tron deu (sieu am) nano bac vao dung dich Poiyol trudc khi thuc hien 
phan irng tao xop cua dung dich nay vdi toluendiisoxianat. Sau qua trinh tao xop. cac 
hat nano bac phan tan rat dong deu va bam dinh tren xop mot each chac chan. Dac 
biet la chiing khong bi rii'a ra bdi nude va cau triic ciia xop polyuretan van dugc giu' 
nguyen sau khi phii nano bac. Vat lieu Igc xop polyuretan che tao dugc trong do co 
ham lugng nano bac la 500 ppm cho phep xir ly nude nhiem khuan co mat do (E.Coli, 
Coliform, nam) lO** C.F.U/ml vdi cong suat 1-1,2 lit/gid dat cac ket qua am tinh. 

GIOI THIEU 
Tir thdi xa xua con ngudi da biet sir dung cac binh chira bang bac de giir cho nude klioi bj 

d nhiem. va each da)' khoang 200 nam cac nha klioa hgc da xem buyet thanh ngudi nhu la niot 
dich keo. \i \a\' keo bac da cd the dugc sir dung lam chat khang khuan ngay trong co the eon 
ngudi. Ke tir dd keo bac dugc xem nhir la mot chat sat khuan manh nhat tdn tai P'ong tir nhien va 
dugc sir dung rgng rai de chira eae beiih nam tren da. dieu tri cac \et diu'ong. vet bdng, eae benh 
rang mieng, lam thude nlid mat. Dung dich keo bac da dugc sir dung de dieu tri tai ehd, cho uong 
hoac tiem \en [ 1 ]. Tuy nhien, sau khi thude kliang sinir dugc phat minh (giira the ky 20) vdi bieu 
lire manh hon. keo bac da bi thay the dan. Nhung chi 30 nam sau dd. ngudi ta da nhan ra rang co 
rat nhieu loai ^ i kliuan cd kha nang chong lai tac dung cua thude kliang sinh va ngay cang trd 
theurh \'an de dang lo ngai. Vi vay nguyen td bac da gay lai dugc sir chii y noi cac nhit y bgc, dac 
biet lit do no cd pho tac dung rgng va klidng bi rang budc bdi hieu ung khang thuoc [2]. 

Co che kliang kliuan ciia nand bac la mot van dl tir lau da dugc quan tam nghien ciru va 
cho den hdm na>' cac nha khoa hgc da di den mot so quan dilm tuong doi thing nhit [3]. Nhd ti 
so dien tichidioi (be mat) Idn cac hat nano ed kha nang phan irng dac biet eao va cd vai tro quan 
trgng trong viec lani sach nude. Cu the la, cac hat nand bac sau khi da chuyin thanh ion Ag'tin 
cdng dong thai nhieu vi tri trong tl bao vi sinli \'at. v6 hieu hda cac td chirc chirc nang quan trgng 
trong tl bao lam anh buong den qua trinh tdng hgp thanh tl bao, qua trinb van cliu>ln cac chit 
qua miuig. tdng hgp va dich ma axit nucleic (RNA. DNA). long hgp protein ciing nhu van 
chii\ en dien tu qua mang. Ion bac cd ai lire manh doi \'di cac nhdni chuc mang dien tich am tren 
phan tu siiili hgc. Do lit cac nhom -SH. -COOH. PO4'" va cac nhdin chirc ticb dien am khac phan 
bo khap trong te bao vi sinli vat [4,5,6].̂  Chinh phan irng lien kit dd da lam thay ddi ciu tnic ciia 
cac dai phan tir. lam chiing trd nen mat tac dung trong tl bao. Vi vay cac vi sinh vat hiu nhu 
khong the co kha nang cbdng lai tinh sat khuan ciia bac. bdi \\ dl chong lai bac. vi sinh vat buoc 
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phai dot bien ddng thdi tat ca eae td chuc chirc nang quan trgng da neu tren. 

Mot uu diem ndi bat ciia nguyen td bac la mac dii nd dirge xeni ki mot chat sat trimg tu 
nhiin manh nhat. nhung lai co ddc tinh thap doi vdi con ngudi. Thco tiii lieu huong dan cua 
DSEPA (16 chirc Bao ve Mdi trudng cua My) [7], co the con ngudi (vdi trgng lugng trung 
binh 70kg) trong sudt ca cude ddi ciia minh moi ngay dugc phep tiep nban tdi da 0,35nig bac. 
Neu trung binh moi ngiiy ngudi ta tieu thu 21it nude, thi ndng do bac tdi da cho phep tinli I'a 
tuang irng lit 0,175ing/lit, va neu trir di 0,lmg/lit eo san trong nude uong (theo tieu chuan 
ciia My), thi ndng do bac tdi da dugc phep cho them vao nude uing hang ngay la 
0,075mg/lit. Theo ban chi dan nay, ndng do bac an toan tuyet ddi dugc quy dinh la 25% gia 
yi ndng do cho phep tdi da (0,019 mg/lit), trong khi dd chi can sy cd mat ciia 0,01mg/lit ion 
bac ki nhieu loiii vi khuan da cd the bj v6 hieu hda hoan toan. Nhu vay ning do gay tac dung 
khu triing cdn thap hon ndng do an toan tuyet ddi do USEPA quy dinh dii vdi nguyen tl 
bac. 

THUC NGHIEM 
Nguyen lieu, hoa chat, phuong phap che tao va cac chi tieu co' ly ciia vat lieu lgc 
compozit polyuretan/nano bac (PU/nano bac). 
Nguyen lieu, hoa chat: 

- Che pham nand bac SCV-730 ciia hang NANOGIST, Han Quoc dugc dieu che 
bang phuong phap dung dich trong dung moi Ethanol. Flam lugng nand bac trong dung 
djch lit 10.000 ppm, kicb thude hat cd 7 mn. 

- Poiyol tren co sd ciia etylen oxit va glycol cd cdng thirc cau tao dang 
HO[CH2CIl20J„CFl2CFl20Ll. De tang mire do phan nhanh ciia cac Poiyol, ngoai Glycol 
ngudi la cdn cho them vao hdn hgp phan irng cac rugu da chirc (glyxerin. 
trimetylolpropan, pentaeritrit). Flien nay, de do'n gian hda cho qua trinh che tao xop. 
trong qua trinh phoi lieu cac hang cung cap thudng gidi thieu loai Poiyol da dugc pha 
cbl sin (nude 0,69%; silicol: 1,3%: thile bun co: 0.19%; amin: 0,24%) 

- Toluendiisoxianat. 
Phuong phap che tao: 

Viit lieu lgc compozit PU.'iiand bac dugc che lao Iren thiet hi B-Sys 60. Qui trinh 
che tao bao gdm ctic birdc: Dung dich nand bac dugc kliiiay trdn deu (khuay tir hoac nmg 
sieu am) vao trong Poiyol, sau dd dugc nap vao thimg chira sd 1 cd canh khuay va bom bill. 
Toluendiisoxianat dugc nap vao thimg chira so 2. Cac canh khuay lam viec vdi tdc do 
khoang 6000 vdng/phiil sau dd hai ddng ngu}en lieu dugc ban vao nhau. hon hgp tir dau 
phun sd 13 dugc rdt viio khudn cd nap day kin de tao ap luc va phan irng tao bgt xop dien ra 
chi trong vdng may giay (hinh 1). De che tao xdp Polyurethane nano bac cd kicb thude 
20x25x5 cm, ti trgng 0,022 g/ctii^ trong dd ham lugng nand bac theo khoi lugng ciia toan bg 
hon hgp dung dich ban dau la 500 ppm cd the thay ti Ig phdi lieu nhu sau: 

STT 
1 
2 

4 
5 

Nguyen lieu, hoa chat 
Poiyol 
Nude 
Silicol 
Amin 

SCV-730; 10.000 ppm 

Khoi lugng (g) 
100 
0,69 
1.3 

0.24 
8,01 
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Toluendiisoxianat 50 

i t 
CoiTVUVjiifiriST, C.irr:i.ii^ 

': 

tM n 
••^r 

w i j , •* ^ : * 

Hinh 1. So' do thiet bi che tao vgt lieu lgc compozit PU/nano bgc vd qui trinh van hanh. 

Cac chi tieu co ly cua san pham 
Cac dac tinh co ly ciia vat lieu lgc PU/nand bac dugc xac dinh theo TC ISO-2000. 0 

ham lugng nand bac trong polyuretan dudi 500 ppm, do ben keo dirt, do dan dai, do xe 
rach, khdi lugng rieng va do xep ciia san pham sau 48 gid ep vdi tai trgng 20N bj giam 
sut khdng dang ke so vdi mau khdng cd nand bac. Cac chi tieu nay tuang duong vdi tieu 
chuan cua dem mitt dan dung. Vi vay chiing hoan toan cd the dap irng cac yeu cau de lam 
vat lieu lgc nude. 

Chung ta van cd the nang cao ham lugng nand bac trong polyuretan ma khdng gay 
anh hudng nhieu den tinh chat co ly ciia san pham bang each lya chgn cac che pham 
nano bac cd ndng do bac trong dung dich cao hon 20.000. 30.000 va tham chi den 50.000 
ppm. Tuy nhien vice nay khdng nhat thiet vi vat lieu lgc che tao dugc chi nen vdi ham 
lugng nano bac du de khu triing. 
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Banti Ket qua thu nghiem cac chi lieu co ly ciia san pham; TC lSO-2000 

Miiu 

Do ben keo 
dirt. N/cm" 

Do dan dai khi 
dirt, % 

Dp ben xe 
rach. N/cm 

Khoi lugng 
rieng, g/cm3 

Dp xep sau 
48h ep vai tai 

20N, % 

Ham hipiig 

nano bac 
trong PLI 

Chua 
CO 

nano 
bac 

Co 
nano 
bac 

Chua 
CO 

nano 
bac 

Co 
nano 
bac 

Chua 
CO 

nano 
bac 

Co 
nano 
bac 

Chua 
CO 

nano 
bac 

Co 
nano 
bac 

Clura 
CO 

nano 
bac 

Co 
nano 
bac 

400ppm 15.2 13,5 105 80 1,7 0,025 0,025 ,96 1,96 

SOOppm 15,2 13,0 105 75 2,3 1,5 0,025 0,025 ,96 ,96 

Nghien ciru h im thai hgc va cau true eiia vat lieu lgc polyuretan che tao dugc tren 
kinh hien vi dien tu quet (SEM) cho thay mau vat lieu lgc khdng cd nand bac co mau 
trang, mau cd nand bac cho mau tir vang nhat den vang nau tiiy thude viio ham lugng 
nand bac (hinh 2a, 2b). Dac biet khac ban vdi hinh 3.a, 3.b (anh SEM ciia mau vat lieu 
lgc cd va khdng cd nand bac), chi ro cau tnic va sir phan bd tuong ddi ddng deu ciia cac 
hat nand bac tren cac niao quan xdp va toan bd the tich ciia vat lieu. Dieu nay giiip cho 
nude xir ly qua vat lieu lgc se dugc tiep xiic de dang vdi cac hat nand bac lain tang hieu 
qua diet vi khuan. 
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Hinh 2. Anh chup qua kinh hien vi quang hoc ciia Polyuretan khdng cd nand bgc (a) vd 
cd nand bgc (b). Xldu vdng trong mdu b irng vdi su cd mat ciia cdc hat nand bgc. 
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Hinh 3. Aidi SEXI ciia polyurethane khdng cd nand bgc (a) vd cd nand bgc (b). 

KET QUA VA THAO LUAN 

I. Thii' nghiem invitro tren cac chiing vi khuan cd mat do lO'' C.F.U/ml 
Chiing vi sinh dugc phan lap tir tu nhien va nhan gidng trong Phdng thi nghiem dien 

hoa mdi trudng. Vien Cdng nghe Mdi trudng. E.eoli cd mat do 2,5x10 cfu/nil; coliform: 
IxlO^cfu/ml 
Mo ta thi nghiem: 
+ Chuan bi 3 Ing nghiem, mli ong chua 15 ml nirdc cat. Bo xung vao mdi ong nghiem 0.1 ml 

canh trudng E coli da phan lap (mat do 2.5 x 10'' cfu/ml). Nhu vay theo ly thuyet moi ong 
nghiem co xap xi 10̂  cfu/ml. 

+ Chuan bi 3 mau xop polyuretan: mau 1- polyuretan khdng co nano bac; mau 2 - ham lugng 
nano bac trong polyuretan bang 400 ppm; mau 3 - 500 ppm. 

Tien hanh thi nghiem: 
+ Diing panh kep gap 3 mau xop cho vao 3 ong nghiem, ngam trong vong 05 phiit (dii de tham 

dich canh trudng) sau do lay cac mau tren ra dat vao 3 ong nghiem da vd triing trong vong 05 
phiit (de sat khuan). 

+ Chiet dich tham tir cac mau xop ra nuoi cay d cac nong do khac nhau. 
Kit qua thi nghiem dugc neu d bang 2 va hinh 4 

Bdng 2. Phdn tich mat do vi khudn a cdc ndng do nudi cdy khdc nhau vd ket qud Idng hgp. 

^ \ ^ Nong do 
^ \ , ^ ^ Nuoi 

^^^"-^ cay 
Ten mau ^ \ ^ 

1 
2 
-1 
J) 

10" 

-
-
0 

10' 

-
115 
0 

10^ 

-
16 
0 

10̂  

139 
-
0 

10-̂  

25 
-
0 

Mat do vi khuan trong 
cac mau chiet ra tir mau 

xop, cfu/ml 

1,5x10'' 
1,2x10^ 

0 
Ghi chii: 

- Mau so I: mau doi chirng (mau vat lieu loc khong co nano bac). 
- Mau so 2: mau co ham lugng nano bac trong PU bang 400 ppm 
- Mau so 3: mau co ham lugng nano bac trong PU bang 500 ppm. 
So sanh vdi cac mau ddi chirng (nude dugc chiet ra tir mau mang khdng cd nano 

bac cho thay: 
- Vat lieu lgc khdng cd nano bac khdng cd kha nang diet vi khuin (mau 1). 
- Vat lieu lgc polyuretan/nand bac 400 ppm (miu 2) xir ly dugc 98,8% s i vi khuan 

CO trong nude dau vao; 
- Vat lieu lgc polyuretan/nano bac 500 ppm (mau 3) diet 100% so vi khuin. 

Tir day cd the ket luan so bd: de dat dugc hieu qua cao nhit irong qua trinh xii' ly 
nude nhiem khuan. vat lieu lgc polyuretan/nand bac phai dugc cbl tao cd biim lugng 
nano bac tdi thieu la 500 ppm. Do vay viec lya chgn cbl phim nano bac dang dung dich 
trong dung mdi nao de tuong thich vdi cac poiyol, che pham cd ham lugng nano bac la 
bao nhieu de lugng dung mdi dua vao pol\ ol khong gay anh hudng din cac chi tieu co ly 
ciia san phiim cuoi ciing nhu do ben keo dirt, do ben xe. do xep khi ep la rit quan trgng. 
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Hinh 4. Mat do E.eoli cua cac mau nude sau khi dugc xir ly qua vat lieu lgc trong moi 
trudng nudi cay. 

a- Mdu ddi chirng (khdng cd nand bgc) 
b- Mdu qua vgt lieu PU nand bgc 400 ppm 
c- Mdu qua vgt lieu PU nand bgc 500ppm 

2. Xac djnh cac thdng so cong nghe toi uu lien quan giiia toe do loc va hieu qua 
diet vi khuan 

Nude nhiem khuan ed mat do Ecoli 10' C.E.U/ml (dugc phan lap tir tu nhien va 
dirge nhan gidng trong phdng thi nghiem) cho chay qua mang dugc bd tri trong 1 bd lgc 
cd the dieu chinh dugc tdc do. Khong che toe do lgc de thu dugc 160 ml nude sau 10 
phiit (tuong duong tdc do 1 lit/h); 160 ml sau 8 phiit (-1,2 lit/h); 160 ml sau 5 phiit (~ 2 
lit/h). Day chinh la khoang thdi gian da dugc tinh loan sao de gan tuong duong vdi thdi 
gian ma cac mau mang Igc dugc ngam vao dung djcb canh triing vi khuan va da dugc 
tien hiinh trong dng nghiem d phan thu nghiem invitron (Bang 3). 

Bang 3. Ket qua phan ticb eae mau nude thu dugc qua mang lgc vdi cac loc do khac nhau 

Mau ddi cbu'ng 
(mau qua mang 1 

Mau qua mang 
lugng 500 ppm. 

gc khdng cd nand bac) 

lgc cd nano bac, ham 

Toe do lgc 

160 ml/5 phiit 

160 ml/8 phut 

160 ml/10 phut 

160 ml/5 phiit 

160 ml/8 phut 

160 ml/10 phiit 

E. coli 
(cfu/ml) 

8,3 X 10' 

4,1 X 10-

0 

0 

Nhu vay cac iniiu nude qua mang lgc khong ed nand bac khong cd tac dung diet 
khuin. Ddi vdi mimg lgc ed nand bac ham lugng 500 ppm, d toe do loc 160 ml/5 phiit 
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(khoang 2 lit h) mat do vi khuan giam dugc hon 3 bac ngliTa la giam hon 99%. Co the ly 
giai dugc la do co the khoang thdi gian nay chua dii de bl mat cua cac hat nand bac tiep 
xiic duac \di tat ca vi khuan trong nude vi vay hieu qua diet khuan chua dat 100%. Q toe 
do lgc 160 ml''8 phut va 160 nil/10 phiit (ngbTa la tir 1-1,2 lit/1i) hieu qua diet khuan dat 
100%. 

Tien hanh thir nghiem Ian 2 tren chinh mang lgc nay nhung sau khi da sii' dung (cho 
nude chay qua) mot thang ket qua cho thay vdi tde do lgc khoang I lit/h hieu qua diet vi 
khuan ciia mang lgc van dam bao (bang 4), chirng td nand bac khdng bi rira ra bdi qua 
trinh lgc. Tu) nhien do hieu ung diet vi khuan cua nand bac chi cd tac dung trong vdng 6 
thang. vi vay mang lgc ciing chi nen sir dung tdt nhat trong khoang thdi gian nay. Ket qua 
phan tich chi ra rang sau 6 thang sir dung hieu suat diet khuan ciia mang Igc chi con tren 
70% (bang 5. hinh 5). 

Bang 4. Ket qua phan tich cac mau nude nhiem khuan trudc va sau khi xir ly qua he thiet 
bi va mang lgc polyuretan/nand bac sau thdi gian sii' dung 1 thang. 

\ , ^ Nong do 
\ . . nuoi 

\ ^ a y 
Ten mau ^ \ 

Mau chua xir ly 

Mau xir ly qua 
thiet bi Igc 

10" 

-

-

10' 

-

0 

10^ 

-

0 

10-̂  

139 

0 

E.Coli, cfu/ml 

1,39x10^ 

0 

Miu nuoc nhiem khu^n da dugc xa ly qua Miu nirdc nhi^m ichua'n chu^ xcr ly 

thiet bi loc va nuoi cay a nong do pha loang 10^ nuoi cay d nong do pha loang 10̂  
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Hinh 5. Mat do E.Coli cua cdc mdu tnrdc truac vd sau khi xir ly qua thiet bi loc 
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Bang 5. Ket qua phan tich cac mau nude nhiem khuan trudc va sau khi xir ly qua he tbiet 
bj va mang lgc polyuretan/nand bac sau thdi gian sir dung 6 thang. 

Ten chi tieu 

E.Coli CFU/ml 

Phuang 
phap thir 

NFV08-I7 

Ket qua phiin tich 

Mau 
khong lgc 
8.8 x 10"' 

Mau qua 
loc 

2,6 X 10-* 

Hieu suat diet 
khuan 

70,4% 

KET LUAN 

Da che tao vat lieu nanocompozit xdp tren co sd polyurethane/nano bac va nghien 
ciru cau true cua chiing bang phuong phap kinh hien vi dien tii' quel (SEM). 

Da che tao he thiet bi va mang lgc bang vat lieu nanocompozit xop 
Polyurcthane/nand bac cd ham lugng 500 ppm cho phep xir ly nude nhiem khuan co mat 
do (E.Coli. Colioforni, niim) 10*' C.E.U/ml dat cdng suat 1 - 1 , 2 lit/gid dat ket qua am 
linh. Qui trinb cdng nghe de dang cho phep san xuat vdi sd lugng nhieu, cai thien cong 
sutit lgc. 

Lo'i cam o'n. Cdng trinh da dugc thuc hien tren co sd kinh phi nghien ciru co sd ciia Vien 
Khoa hgc Vat lieu, ma sd CS. 12.07. Cac tac gia xin chan thimh cam on Eanh dao Vien 
Khoa bgc Vat lieu da ddng vien va tao dieu kien thuan Igi trong quii trinh nghien cu'u. 
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