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Toém tit. Viéc dam bao nguén nudce sach (ddc biét 1a nudc ngot) dé sir dung cho muc dich sinh hoat, san
Xuat, Va bao vé mdi trudng thuy sinh 14 mdt trong nhimg thach thirc lon déi vai cac qudc gia trén thé gidi,
nhét 1a nhimg qubc gia dang phat trién va chiu anh huong 16n do bién d6i khi hau nhu Viét Nam. Vi vy,
céc cong nghé san xuat sach, tai str dung va xtr ly ngu6n nudc 6 nhiém dugc wu tién st dung trong céc linh
vuc cong nghiép, san xuat va doi song Trong do, cac cong nghé xur ly nude bang mang nhu mang tham
thiu, mang loc nano, mang cation va anion, mang chung cat, mang khuéch tan,... dang duoc ung dung
ngay cang phd bién. Trong nghién ctru ndy, vat liéu polyme dugc tong hop tir cac nguyén liéu than thién
moi truong, ¢6 kha nang phan huy sinh hoc nhu: tinh bot bién tinh, poly vinyl alcohol va poly acrylic acid
dé ché tao mang polyme, va ing dung Chung trong xtr Iy nu6e nhi8m min va chit mau bang phuong phap
khuech tan. Két qua nghién ctru cho thiy mang polyme duoc che tao c6 tinh chat co ly va do bén tét. Hiéu
suat xir Iy ciia mang bang phuong phap khuéch tan & ap suat thuong véi nude nhidm min 1a dung dich
NaCl 35 g/L dat 84% va chit mau methylene blue (MB) 10 ppm dat 71%. San phim c6 nhiéu vu diém va
tiém ning dé sir dung trong cong nghé loc va xir Iy nudc quy mo cong nghiép.

Tir khéa. Mang khuéch tan, methylene blue, vat liéu polyme, xtr Iy nudc mén.

1 MODAU
Tai nguyén nude 1a cic ngudn nudce ngot quan trong ma con ngudi st dung hodc c6 thé st dung cho cac
muc dich khdc nhau trong cac hoat dong ndng nghiép, cong nghiép, dan dung, giai tri va moi truong,..
Luong nude ngot chi chiém hon 2,5% tong luong nude trén hanh tinh va chu yeu ton tai & dang song bang
va mi bang tai cac cuc trai dat. Trong do6, ngudn nude ngot ma con ngudi cb thé st dung dugc nhu nude
trong song, sudi, a0, hd.... chi chiém khoang 0,4% tong luong nude ngot [1]. Tinh dén nam 2025, dan s6
toan cau da dat dén 8,09 ti nguol v6i gan 4,0 ty nguoi s& dbi mat voi tinh trang thiéu nuée [2]. Cling Vol
d6, nhitng tac dong cta bién do6i khi hau, phat thai moi trudng va 6 nhidm khong khi da 1am cho ngudn
nude ngot va sach trén thé gidi ngay cang trd nén can kiét [2]. V4n d& an ninh ngudn nudce tré thanh thu
thach lon cua cac qudc gia trong nhirng nam gin day va tuong lai. Viét Nam la mot qudc gia ven bién va
chiu tac dong rat 16n cta bién d6i khi hau. Qua trinh xAm nhap man va thiéu ngudn nudc tudi 1 nhimg van
de nghiém trong ¢ Viét Nam, déc biét la ¢ ving dong bang song Ctru Long. Chung gy ra nhiing tac dong
rat 1on dén san xuat ndng nghié¢p, doi song, kinh té va xa hoi. Ngoai ra, sy 6 nhiém ngudn nudc do phat thai
tur cac nha may san xudt nhu: ché bién thyc pham, dét - nhudm, bao vé thuc vat, luyén kim, cao su, son,.
da 1am cho nguén nudc sir dung duoc ngdy cang thu hep [3]. Trude thue trang do, cac cong ngh¢ san xuat
hién dai nhu: cong nghé san xudt sach, cong nghé xanh, cong ngh¢ tudn hoan,... cung voi cong nghé xur ly
nude dang dugc sur dung nhu mot yéu cau bét budc trong cac linh vure san Xuat cong nghi€p va doi song.
Trong nhitng nim gan ddy, cic cong nghé xir ly nudce ngay cang da dang nham xir Iy nudc mén thanh
nuge ngot hoac giam ham luong chat thai gy 6 nhiém giup dam bao ngudn nude ngot cho sinh hoat va san
xuit. Cong nghé chung ct dua trén ning lugng nhiét cung cip, nudc tién hanh héa hoi va ngung tu dé thu
dugc nude tinh khiét dong thoi tiéu diét vi khuan, mam bénh [4]. C4c hat hodc mang nhya anion va cation
hoat dong giéng nhu nhiing nam cham giup thay thé cac ion khong mong mudn bang cac ion H hodc OH"
lam giam lwong chit rin hoa tan [5, 6]. Cong nghé thim thau st dung cac mang co kich thude 18 xdp du
nho cho phép phan tir nude, Cac ion va phan tir ¢6 kich thude nho hon di qua, trong khi cac hat phan tir 16n
hon bi giir lai. Qua trinh loc thuc hién ¢ diéu kién ap sudt thuy lyc cao dugc goi la cong nghé tham thau
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nguoc, nguoc lai qua trinh dya trén sy chénh 1éch ap sudt tham thau giita hai bén mang duoc xem la cong
nghé tham thau thuan [7, 8] Cong ngh¢ dién tham tach ciing dugc sir dung rong rai trong cong nghiép dé
xtr Iy nuwdc man va san xuat nude udng bang cach sir dung cac mang ban thdm ion chon loc két hop véi quéa
trinh dién hoa dé phan tach ion [9]. Nam 2014, nha may khir muo6i tir nu6e bién déu tién s dung cong ngh¢
chung cit mang tai Maldives duoc (mg dung dé san xuat nudc ubng voi cong suat 10.000 L/ngay [10].
Cong ngh¢ chung cat mang 1a su két hop gitra qua trinh tach mang va chung cat nhiét, day 1am cong nghé
tiém ning trong tuong lai [11]. Hau hét cac cong nghé xir Iy nude déu st dung cac mang polyme do c6 do
chon loc cao, dé lap dit, thlet ké, thay thé va van hanh, kha niang thay di cu trac va tinh chat d& dang dé
dam bao tot voi cac yéu cau san xuat khac nhau.

Tinh chét co 1y, kich thudc 16 xop, do day va kha nang phén tach cac chat hodc ion ciia mang phu
thudc vao phuong phap tao mang va ciu tric vat lidu polyme tong hop. Cac phuong phap tao mang va dac
trung cua ching dugc mo6 ta nhu Hinh 1 [12, 13]. Phuong phép tao mang bang d6 khudn 1a phuwong phap
don gian, dé thuc hién, dé thay ddi kich thudc va hinh dang, phu hgp cho viéc tao cac mang polyme kich
thudc khac nhau dé thyc hién qua trinh phén tach.

+Polyme duoc hoa tan trong dung méi thich hop va dd 1&n mot bé mit khuén
phang dé tao mang.
+Phuong phap don gian va dé thuc hién, phi hop tao cac mang polyme méng.

+Dung dich polyme duogc nho 18n bé mat quay, luc ly tdm gitip dung dich trai
déu déu va tao ra mot 16p mang mong.
*Phuong phép tao cdc mang cd d6 day dong déu va kiém soét dugc.

*Polyme duoc gia nhiét cho dén khi chay long, sau d6 dugc nén vao khudn va
lam mat dé tao thanh mang.

*Phuong phéap nay thich hop cho viée tao cdc mang polyme day va cirng.

*Str dung may ép dun dé dun polyme chay qua mot khe hep dé tao thanh
mang. Mang polyme duoc kéo dai va lam mat de tao ra san pham.

«Phuong phap nay thuong duge sir dung san xuit mang polyme cong nghiép.

+Str dung dién truong cao ap dé kéo polyme tir dung dich thanh soi mong.
Nhirng soi ndy sau do dugc tich tu lai trén mot bé mit dé tao thanh mang.

«Phuong phap nay thuong duge sir dung dé tao cAc mang c6 cau trlic sgi nano

Phuong phap phan +Tién hanh bay hoi dung méi hoic thay d6i nhiét do dé lam két tiia polyme tir
tan (Phase dung dich, tao thanh mang.
Inversion) * Phuong phép nay thuong dugc sir dung de tao cac mang loc voi cau triic Xop

Hinh 1. Cac phuong phap tao mang

Bén canh d06, cac nghién cuu vé vat liéu polyme tao mang cling dugc tién hanh rong rai, nham tao ra
nhitng mang c6 kha niang phan tach nuéc bién, xir Iy nude thai, khang khuan, chéng bam ban, c6 kha phan
huy sinh hoc, than thién v6i méi trudng voi chi phi san xudt, lip dit va van hanh thap. Nam 2016, Silval va
cong su [14] dd cong bd nghién ctru vé viée st dung mang polyme trong cong ngh¢ chung cit mang dé khur
mubi nude bién. Tac gia xem xét cac loai mang polyme khac nhau, bao gom poly (tetrafluoroethylene),
polyethylene, polypropylene va polyvinylidene fluoride, cung véi céc ddc tinh ctia ching nhu d6 bén co
hoc, kha ning tham nudc va hidu qua khir muol. Tiép theo, X. Chen va cong sur (2022) da nghién ctru vé
cac loai mang polyme (mg dung trong khur mubi nude bién va xir Iy nude. Nghién ctru két hop cac vat liéu
polyme phd bién nhu poly (vinylidene fluoride), poly (ether sulfone), va polyamides, cung véi mang
composite két hop vat liéu nano nhur graphene dé cai thién hiéu qua loc va khir mudi. Bai bao trinh bay cac
déc tinh cia mang polyme nhu d ben co hoc, kha nang chéng bam ban va khang hoa chat [15]. Gan day,
mot nghién ctru v€ cai thién hiéu sudt cia mang polyme trong qua trinh chung cit mang dé khir mudi tir
nude bién da dugc cong bd boi M. Purwanto va cong su (2021) [16]. Két qua nghién ctru da trinh bay cac
phuong phap bién tinh mang polyme, bao gdm viéc sir dung vat liéu composite va thay d6i ciu tric bé mat
dé cai thién kha ning thAm nudc va giam bam ban. Bai bao ciing danh gia hiéu qua cua cac mang di duoc
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cai thién trong viéc nang cao kha ning khir mudi, ting do bén va kéo dai tudi tho ctia mang trong moi
truong nudc bién.

O Viét Nam, Hoang Ngoc Van va cong su (2020) [17] da nghién ciru viée sir dung mang polyme tong
hop trong xir Iy nudc thai cong nghi¢p. Cac mang polyme dugc tao thanh tir polyethersulfone va polyvinyl
alcohol dugc danh gia kha nang loai bo cac chat hiru co, chat nhii hoa va cac hop chat hoa hoc trong nude
thai cong nghiép. Tiép theo, nam 2021, Lé Minh Duc va cong su [18] da nghién ctru tong quan vé cac (g
dung ctiia mang polyme trong xur 1y nude uong va loc nuge ngam. Céc polyme nhu polyamide va polyvinyl
alcohol dugc chirng minh c6 nhiéu vu diém vi kha ning loai bé vi khudn va cac chit 6 nhiém trong nudc,
ddng thoi ciing thao luan vé cac phuong phap cai thién kha ning chdng bam ban va nang cao hiéu qua loc
clia mang polyme thong qua cic cong nghé tai sinh va thiét ké mdi. Nghién ctru gan day da o ng dung mang
polyme trong xur Iy nudc thai, ddc biét trong viéc loai bo cac ion kim loai nang va cac hop chat hiru co duoc
cong bd bai Nguyén Thi Lan Huong va cong su (2022) [19]. Cac mang polyme tir cac vat liéu nhu
polyvinylidene fluoride va polysulfone dugc danh gia cao vi kha nang chéng bam ban va tai sir dung.
Nghién ctru cling dua ra cac phuong phap cai thién hiéu sut xtr Iy nude thai ciia mang bang cach két hop
v6i vat liéu nano hodc thay doi cau trac bé mat.

Ttr nhitng phan tich va danh gia cac két qua ciia nhimg nghién ciru trude day, cac nghién ctru phat trién
vat liéu va tao mang polyme st dung cho cac qua trinh xtr Iy nudce 1a rat can thlet Mang polyme vira phai
dam bao dugc yéu cau cong ngh¢ xtr Iy ma con phai dat duoc cac yéu ciu vé chi phi, kha ning phan huy
va tranh tac dong dén moi truong. Do do, nghién ctru tong hop vat liéu va tao mang polyme tng dung xu
Iy nude 1a can thiét va co6 nhidu ¥ nghia trong ng dung san xuit. Nghién ctru nhim muc dich tong hop
dugc vat liéu polyme méi tir cac nguyén lidu phd bién, c6 kha ning phan hiy sinh hoc va than thién moi
truong. Trong d6, tinh bot bién tinh (PS) duoc sir dung thay thé cho tinh bt thudng trong cac nghién ciru
trude ddy nham giam kha ning truong nd va giit nude [20]. Poly vinyl alcohol (PVA) c¢6 dic tinh tao mang,
két dinh va nhii héa t6t d& dang tao lién két v6i PS giup tang cuong kha nang mém déo va do chiu kéo cao
cua mang [21]. Tuy nhi€n, mang polyme van con kha nang hap thy nude nén lam giam d¢ chiu kéo va tang
kha niang bién dang. Viéc ph01 tron poly acrylic acid (PAA) vao vat liéu polyme tong hop tir PS va PVA a
mdt dinh huéng moi. PAA ndi bét voi kha nang tao mang va dg bén cao nén ting cudng tinh chit co 1y,
giam su bién dang va ning cao hiéu sut khuéch tan cia mang. Mang polyme dugc tao thanh bang phuong
phap d6 khuén tir vat liéu da tong hop co d6 day hop ly, tinh chat co 1y tot va do bén co hoc cao. Nhiing
dac tinh nay giap mang polyme de dang u’ng dung trong nhiéu linh vuc va cong nghé. Nghién ctru cling
thue hién qua trinh xir Iy nude muol NaCl va chit mau methylene blue bang phuong phéap khuéch tan mang,
cho thiy dugc hiéu suét xur 1y tot va c6 kha nang (mg trong thyc tién cong nghiép.

2 THUCNGHIEM

2.1 Tong hop vit liéu va tao mang polyme

Dung dich PVA dugc chuén bi bang cach hoa tan 5g PVA (99%, dang hat, HiMedia, An Do) trong 100mL
nude tinh khiét, nhiét d6 60 °C, téc do khudy 350 vong/phut bing may khudy tir gia nhiét Thermo-scientific,
trong 30 phut. Dong thoi, hd hoa PS bang cach hoa tan 5g PS (96%, bot, Nam Béo Tin, Viét Nam) trong
100 mL nuéc tinh khiét & 80 °C, téc d6 khudy 350 vong/phit, trong 30 phut. Sau do, tién hanh tron dung
dich PVA va dung dich PS & cac ti 1¢ khac nhau. Sau d6, dung dich Natri tetraborat (Na,B4O7) c6 ndng do
200 ppm dugc thém tir tir vao hdn hop trén dudi ché d6 khudy 450 vong/phit va tiép tuc gia nhiét 80 °C
cho dén khi hdn hop dong nhat. Hon hop nay dugc dé ngudi dén nhiét do 40 °C trude khi tién hanh phdi
tron véi PAA (95%, dang nhil trong, Nuplex Resins, Viét Nam) dé tao hdn hop vat liéu polyme, sir dung
lam mang khuéch tan. Ti 1¢ phdi tron cia cac mau duge mo ta nhu Bang 1.

Hdn hop polyme thu duoc & cac giai doan tong hop duoc do khdi lugng riéng, d6 nhét bang cde do nhot
ké Prona RV2 (Prona, Pai Loan). Cac dung dich nay ciing dugc tién hanh phan tich cu tric, tinh chét bing
thiét bi quang phd hong ngoai (FTIR) Tensor 27 (Bruker Optics, Puc), khoang do: 7500 dén 370 cm™ véi
bo tach tia KBr chuén.

Bang 1: Thanh phan nguyén liéu cua cac loai mang dugc chuin bi

Miu ML M2 M3 M4 M5 M6 M7 M8 M9 MI0
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Dung dich PS (mL) 7 9 7 10 8 10 7 9 10

Dung dich PVA (mL) 9 7 10 7 10 8 7 9 10
Dung dich Natri Borat (mL) 4 4 4 4 4 4 4 4 4 0
Dung dich PAA (mL) 2 2 2 2 2 2 2 2 0 10

Qua trinh tao mang duoc thuc hién bang phuong phép d6 khudén. Khoang 10 mL hon hop polyme di
tong hop duoc do trén dia petri kich thudc 100x15 mm duge pha 16p chéng dinh dé d& dang 1y san pham.
Qua trinh bay hoi dung méi tao mang duoc duge tién hanh & nhiét d6 siy 80 °C, trong 6 gid. Cac mang
polyme sau khi khé duoc tach khoi dia petri va tién hanh do bé day mang bang thiét bi do bé day vat liéu
Thickness Tester (Tobacco, Trung Quéc) theo tiéu chuin ISO 3034 va do bén kéo trén thiét bi do luc kéo
nén Multitest 5-xt (Mecmesin, Anh) vai kich thuéc mau 3x10 cm. Mang polyme san pham ciing dugc tién
hanh phén tich trong lugng nhiét (TGA 550, TA Instruments, My) tai Trung tdm Dich vu Phan tich Thi
nghiém TP.HCM dé xéc dinh tinh chét va do bén nhiét.

2.2 Qua trinh Khuéch tan xir Iy nwé'c mudi va chit mau methylene blue

Qua trinh khuéch tan dung dich qua mang duoc tién hanh trén binh thiy tinh 2 bd phan: than binh va cdc
binh, cac chi tiét nip, dém silicon va loc inox 304 dugc ldp dat nhu Hinh 2. Cac mau mang polyme hinh
tron c6 duong kinh 5,5 cm duoc dat vao giita cac 16p silicon & phan nip binh. Lép mang duoc c¢b dinh mot
cach chic chin ddng thoi dam bao du do phang, kin va tranh bi 1o ri dung dich ra bén ngoai. Cho 100 mL
nude tinh khiét vao cdc binh, sau d6 tién hanh lip nip binh va than binh. Sau dé,binh dugc quay 180° sao
cho phéan cdc binh 1én trén va tinh thoi gian khuéch tan. Binh dugc giit ¢ trang thai yén tinh, sau mdi 4 gio
tién hanh do lwong nude thu duoc & than binh dén 24 gio thi dimg. Tdc d6 khuéch tan ctia nudc qua mang
(J,y» cm/gidy) duge xac dinh bang phwong trinh 1.
dv

Jw = I F 1)

Trong do, V Ia thé tich dung dich khuéch tan (mL), ¢ Ia thoi gian khuéch tan (gio) va F 1a dién tich bé
mat khuéch tan (cm?).
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Hinh 2. Céu tao va ldp dit chi tiét binh thuy tinh thuc hién qua trinh khuéch tan mang

Methylene blue (98,5%, ran, Xilong, Trung Qudc) duoc sir dung dé pha dung dich miu gia nudc thai
nha may dét nhudém. Miu nudc thai c6 ndng do ban ddu 10 ppm duogc cho vao coc binh nhu Hinh 2. Lép
dit mé hinh va cac budce tién hanh ciing duoc tién hanh twong tw nhu qua trinh khuéch tan mang cua nuée
nhu mo ta & trén. Tuy nhién, sau 12 gid thi dimg qué trinh, san phim sau xir Iy & phan than binh duoc mang
di do ham luong MB bang phuong phap quang phd UV-Vis véi bude song tdi wu 665 nm [20]. Hiéu suat
qua trinh xr ly MB (Hy,, %) dugc tinh theo phuong trinh 2.

J
Hyp = 218 5 100% @
_ Cus
Véi, €}, 1a ndng dd MB cua cac mau san pham (ppm), Cyp 12 ndng d6 MB clia mau nude thai ban dau

(ppm).
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Tuong ty, qua trinh xir Iy nwéc mudi NaCl ciing duoc tién hanh theo quy trinh nhu trén. Mau dung dich
gia nude bién dugc chuan bi c6 nong d6 NaCl 35 g/L. Nong do mudi cta dung dich sau xir 1y dugc xac
dinh bang thiét bi do d6 dan dién cam tay IP67 (Yieryi, Trung Qubc). Hiéu suat qua trinh xur 1y nudc mudi
(Hs, %) dugc tinh theo phuong trinh 3.

CJ
Hg = =3 x 100% ()
Cs
Vi, € 12 ndng d6 NaCl cua cdc mau san pham (g/L), CQ 1a ndng dd NaCl cua mau gia nude bién ban
dau (g/L).

3 KET QUA VA BAN LUAN

3.1 Tong hop vit liéu polyme

Vit liéu polyme dugc téng hop tir 3 nguyén li€u chinh: PS, PVA, PAA, va tac nhéan tao lién két NazB,4O».
Qua trinh tong hop dugc phan thanh 3 giai doan chinh nhu sau:

- Giai doan 1: phdi tron dung dich PS va PVA (PS/PVA)

- Giai doan 2: tao lién két giira PS va PVA dudi tac dong cua natri tetraborat (PS-g-PVA)

- Giai doan 3: phdi tron va hinh thanh hdn hop polyme gdm polyme lién két giita PS va PVA (PS-g-
PVA) v6i PAA (PS-g-PVA/PAA)

Cac thong so6 khéi lugng riéng va d6 nhot cua cac dung dich nguyén liéu va san pham & cac giai doan
dugc tién hanh do 1ap 3 1an va két qua trinh bay trong Bang 2.

Két qua Bang 2 cho thiy khdi luong riéng cta nguyén liéu, PS/PVA va PS-g-PVA chénh 1éch khong
nhiéu, nhung PS-g-PVA/PAA c6 khdi lugng riéng ting dang ké, cho thay co su hinh thanh lién két giira
céc chat trong hdn hop. Trong khi d6, d6 nhét ciia dung dich PS twong dbi cao hon so v6i PVA va PAA,
chtng t ¢o sy truong nd cua cac phan tir tinh bot bién tinh sau khi tién hanh qua trinh hd hoa. Tuy nhién,
khi tién hanh pha trén dung dich PS va PVA ¢ giai doan 1, &6 nh6t hn hgp PS/PVA giam gan bang véi
dung dich PVA do kha ning truong n& giam. Dung dich Na,B4O7 dugc cho vao hdn hop PS/PVA la tac
nhan tao lién két hinh thanh phéan g nén do nhdt hon hop PS-g-PVA tang 1én dang ké. Piéu nay cho thay
¢6 su hinh thanh kién két ngang gitra PS va PVA. O giai doan 3, khi ph01 tron thém PAA vao hon hgp PS-
g-PVA, d6 nhot hén hop ting 1én rit cao, gap 7 lan so voi do nho”[ hdn hop PS-g-PVA. PAA tao lién két
t6t v6i mang lu6i polyme PS-g-PVA duogc hinh thanh ¢ giai doan 2, két qua tao ra vat lidu co cau tric bén
virng dé sir dung 1am mang khuéch tan.

Bang 2: Két qua do khéi luong riéng va do nhét ciia nguyén liéu va san pham
Khdi lrgng riéng (kg/m®) Thoi gian (gidy)
Lanl Lan2 Lan3 Trungbinh Linl Lan2 Lan3 Trungbinh
Dung dich PAA 1033 1030 1037  1033,3+2,55 11,4 11,2 11,5 11,4+0,11

Dung dich

Dung dich PS 1012 1020 1016  1016,1+3,18 31,4 30,6 24,0 28,6+3,32
Dung dich PVA 996 1014 993 1000,9+9,33 13,7 12,9 13,0 13,2+0,34
Giai doan 1 986 993 1004 994,3+7,41 13,2 12,6 12,5 12,8+0,28
Giai doan 2 1016 1052 1032 1033,3+14,73 20,5 22,6 23,4 22,2+1,19
Giai doan 3 1286 1274 1258 1272,7+11,47 152,4 1484 146,9 149,2+2,30

Tuong tu, két qua do pho FTIR ¢ Hinh 3 ciing ching minh c6 phan émg va hinh thanh lién két gitra cac
nguyén lidu & cac giai doan. Pho FTIR cua giai doan 1 1a ghép giira phd cta PS va PVA vdi cac peak twong
tu nhu peak 2150 cm?, 1700 cm?, va 1650 cm™, cac peak 16n hon 2700 cm™ va nhé hon 1500 cm™ khong
hién thi rd do bi tring peak cua nhidu nhém chirc. Phd FTIR giai doan 2 gidng nhu giai doan 1, mic du
khong thdy xut hién cac peak méi nhung van c6 sy hinh thanh lién két gitra PS va PVA. Peak ciia cac lién
két nay tring hoic bi che phu boi cic peak khic va khong nhan thiy duge qua phd FTIR. Trong khi do,
phd FTIR giai doan 3 cho thdy su xuit hién peak méi & budc song 2400 cm™ va 2000 cm? khong thy trén
phé cua giai doan 2 va PAA. Két qua nay cho thiy di c6 su hinh thanh lién két gitta polyme giai doan 2 va
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PAA tao thanh hon hop vat liéu polyme PS-g-PVA/PAA.

|
%

K “““ _o;;m """""
S Giai doan 1

Giai doan 2

Giai doan 3

4000 3750 3500 3250 3000 2750 2500 2250 2000 1750 1500 1250 1000 750 500
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Hinh 3. Phé FTIR cua cac nguyén lidu va cac hdn hop polyme

3.2 Tinh chit ciia mang polyme

Hinh anh cila cAc mau mang polyme san pham tong hop duge theo cong thirc theo Bang 1 duge mo ta nhur
Hinh 4.

Hinh 4. Hinh anh cac miu mang polyme tong hop

Hinh 4 cho théy cac mau san phﬁm c6 bé mat déng déu, khong théy xuét hién cac bot khi hodc cac
khuyet tat, cho nén c6 tinh co 1y tot, cd kha nang chong tham va khuéch tan dung dich qua mang. Cac tinh
chat co 1y nhu do day, luc kéo dut va chiéu dai bién dang ctia cdic mau mang dugc trinh bay trong Bang 3.

Bang 3: Két qua do tinh chét co 1y ciia cic mau mang

Miu Po day (mm) Lurc kéo drt (N) Chiéu dai bién dang (mm)
M1 0,19 + 0,004 131,0 + 8,42 19,70 + 0,525
M2 0,12 + 0,002 86,4 + 2,63 15,30 £ 0,312

19



TONG HOP MANG POLYME UNG DUNG TRONG XU LY NUOGC MAN VA CHAT MAU

Miu Do day (mm) Luc kéo dit (N) Chiéu dai bién dang (mm)
M3 0,21 + 0,007 177,9+ 13,35 21,60 + 1,289
M4 0,13 +0,011 90,5+ 10,0 17,70 £ 0,705
M5 0,18 +0,013 125,6 + 5,19 18,40 + 1,663
M6 0,11 +0,011 78,5+ 8,20 15,20 + 0,532
M7 0,15 +0,013 101,0 £ 9,19 17,60 + 1,083
M8 0,16 + 0,005 113,3 + 13,97 16,70 + 0,846
M9 0,12 + 0,002 54,6 + 4,94 11,40 £ 0,884
M10 0,43 +0,018 184,0 + 13,88 26,70 + 1,798

Theo Bang 3, cac mau M1, M3 va M5 c6 do day 1én hon cac mau M2, M4, M6 va M8, cho nén luc kéo
dut va chidu dai bién dang ciing 16n hon. Trong d6, mau M9 thi ¢6 luc bién dang va chiéu dai bién dang
thap nhét, nguoc lai mau M10 c6 do day va tinh cht co 1y vuot trdi nhat. Két hop thanh phan phdi tron &
Bang 1, két qua cho thiy mau M10 chinh 13 dung dich PAA sau khi tao mang c6 tinh co 1y tdt, tuy nhién
do kha niang chdng thdm tét ciia PAA nén mang khé tao duoc qué trinh khuéch tan. Mau M9 14 san pham
ctia dung dich polyme lién két PS-g-PVA khong chira PAA nén do bén va luc lién két kém. Cac mau con
lai 1a hdn hop polyme phdi tron giita PS-g-PVA va PAA nén san pham vira co tinh co 1y t6t nho lién két
véoi PAA vira ¢6 kha nang thuc hién khuéch tan cua PS-g-PVA. Trong dé, cac mau M1, M3 va M5 c6 ti 1¢
PV A nhiéu hon nén c6 d6 bén va d6 day cao hon mau con lai.

Dé danh gia kha ning bién dang va d6 bén nhiét cia mang polyme, tién hanh phan tich trong lugng nhiét
(TGA) mau M5. Két qua dugc biéu dién trén Hinh 5. O diéu kién nhiét dudi 250 °C, ti 1¢ khdi luong mang
mat khoang 4,1% la khong dang ké. Su mét khdi lwong nay 1a do su bay hoi cua lugng 4m con lai trong
thanh phan mang. Didu nay chimg t6 cau triic mang khong bi bién d6i va do bén nhiét cia mang tét. Khoang
nhiét do tir 250 °C dén 400 °C mang c6 sy thay doi 1on vé céu tric, cac nhom chirc bi phéan tach, nén hon
94% khéi lugng bi mit va day 1a ving gi6i han cho qua trinh 1am viéc clia mang.

” —1 e p——

Weight Percent Loss: 94.223 %

Weight Loss: 0.634 mg
Weight Percent Loss: 4.119 %
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404
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Hinh 5. D) thi phan tich TGA ctia mang polyme

3.3  Ung dung mang khuéch tan qua trinh xir Iy chit mau MB va nuwéc min

Két qua do lugng nude tinh khiét khuéch tan qua mang & ap suat thuong ing véi cac thoi diém danh dau
cho thdy mau mang M10 khong cé sy khuéch tan ciia nuéc do mang PAA c6 kha ning chdng tham rét tét.
Nguoc lai, mdu mang M9 c6 thanh phan tir PS va PVA nén d& phan huaty boi nudc, thoi gian mang bi pha
hay va khong khuéch tan duoc 1a 1 gio. Trong khi d6, cdc miu mang khéc thé hién kha niang khuéch tan tot
va khéng bi pha hiy vi nude. Toe do khuéceh tan nude tinh khiét qua mang duoc xac dinh dua trén lugng
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nudce thu duge theo cdc thoi gian va phuong trinh dong luc qua trinh khuéch tan (xem phuong trinh 1), va
duoc mo ta cu thé nhu Hinh 6 va Bang 4.

Bang 4: Két qua tinh toan toc do

45 - " ‘
10 4 eM] oM2 eM3 eM4 eoNMS5S eN6 M7 @ MS . khuéch tan

35 1 . Miu  Jy (cm/gio) R2
M1 00081 0,984

M2 00503 0977

M3 00101 0,994

M4 00559 0,992

M5 00164 0,987

M6 00627 0,982

M7 0,602 0983

Miu mang M8 00323 0,999

Hinh 6. D4 thi tinh toan téc dd khuéch tan

Hé sb twong quan (R?) ctia cac do thi tinh todn cé gia tri 16n hon 0,98 ching to d9 tin cdy cao va két qua
thuc nghiém phtt hop véi mé hinh khuéch tan. Téc d6 khuéch tan mau M1, M3 va M5 nh6 hon cho thiy c6
su lién két t6t giira cac phan tir polyme, cic mau mang M2, M4, M6 va M7 ¢6 ham luong PS cao nén mat
d6 ctia nhém -OH tiang, din dén cai thién tinh wa nude ciia mang polyme, két qua lam cho téc d6 khuéch
tan t6t hon.

Trén co s& két qua thu dugc ctia qua trinh khuéch tan nudc tinh khiét, nghién ctru tién hanh qué trinh xir
1y chit mau MB bing phuong phéap khuéch tan qua mang. Buong chuan cua dung dich MB dugc do bing
phuong phap quang ph6 UV-Vis de xéac dinh nong d6 MB cho qué trinh khuéch tan duoc bleu dién nhu
Hinh 7. Ket qua tinh toan hiéu sudt qua trinh xur ly MB ciing dugc m6 ta nhu Hinh 8. Hi¢u sut xtr Iy MB
ctia cac mau M1, M3 va M5 tdt hon so véi cac mau con lai, trong d6 hiéu suit cao nhit dat 71% & M5.

0.35 o
y=0.0219x ° 80% 71%
0.3 R2=10.9985 70% | 67%
025 LOD =1.158 ppm o 60%
= LOQ=3.508 ppm o
= = 50%
2 0.2 *
E=] ' \—,:
Fo1s : 40%
< 8 30%
0.1
e 20%
0.05
e 10%
’ 0 2 4 6 8 10 12 14 0%
Cyp (Ppm) M1 M2 M3 M4 M5 Mé M7 Ms
Hinh 7. Buong chuan dung dich MB Hinh 8. Hiéu suat xtr 1y MB

Tuong tu, két qua thyc nghiém va tinh toan qua trinh khuéch tan xir Iy nude mudi ciing trinh bay trong
Hinh 9 va Hinh 10.

Hinh 9 mé ta duong chuén dung dich mudi NaCl theo do dan dién duoc dung dé xac dinh ham lugng
nude mudi hoa tan. Hiéu suét xt 1y nudc mudi & cac mau M1, M3 va M5 cao hon cdc mau con lai va vuot
troi & mau M5.

Céc két qua cho thiy khi phéi tron PAA véi dung dich polyme PS-g-PVA da gitip cai thién tinh ua nudc
ctia polyme nay dong thoi ting tinh co 1y, d6 bén cua mang, nhung néu ti 16 PAA cao thi lam giam qua
trinh khuéch tan. Ti 1€ PS va PVA ciing anh huong dén kha ning khuéch tan va hiéu suét xir rly MB va nugce
mubi. Cac miu co ti 18 PS thip déu c6 toc do khuéch tan va hiéu suat xir 1y tot hon cac mau cé PS cao va
trung binh. Luong PS nhiéu lam tang kha nang ua nudc cua mang, dong thoi tao nén sy truong nd cua cau
trac mang nén kich thudc 16 x6p ting, ting kha ning khuéch tan. Két qua ciing cho thdy cong thire tdi uu
tong hop vat liéu dé tao mang khuéch tan va xir 1y 1 cong thirc mau M5 véi kha ning xir 1y dat dén 71%
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cho chat mau MB va 84% vé1 nude mudi.

100
. 20% 1 o 84%
y=13308x 80% °
80 R2=0.9974 .
70% 0
_ LOD =7.481 gL o 64% 61% o
B 60 LOQ=22.668 gL 60% 58%
& 3 —_
g * 50%
= = 41%
40 40%
B ® ﬁ o 35% 32%
. 30%
20 e
. 20%
0 10%
0 10 20 30 40 50 60 70 0%
Cq (g) MI M2 M3 M4 M5 Mé M7 M8
Hlnh 9. buong chuan dung dich NaCl Hinh 10. Hiéu suat xir Iy nuéc mudi

Théng s6 cia mdu M5, cac mang thau thau thuéan (FO) va tham thau nghich (RO) da dugc thuong mai
hoa dugc trinh bay trong Bang 5. San phim tong hop ¢ nang suét va toc do xur Iy nude thip hon so v6i céc
mang thuong mai, tuy nhién cac loai mang nay lam viéc ¢ diéu kién ap suét cao hon. Vi vdy, néu tang diéu
kién ap suét qua trinh khuéch tan s& giup tang dang ké toc a6 xur 1y nude. V6i kha nang chiu keo t6t (luc
kéo dut hon 120 N nhu Bang 3), san pham dam bao dugc kha nang lam viéc tot & 4p suat cao va khong bi
bién dang. Dong thoi, vai tinh co 1y, chiu nhiét va kha nang chong bam bén tét, san pham ¢6 dd bén cao,
kha nang tai s dung nhiéu 1an va c6 thé 1am viéc v6i nhimg ngudn nude nhiéu chat rin khong hoa tan.
Ngoal ra, viéc diéu chinh do day cta san pham cling dé dang, nén hoan toan diéu chinh dugc kha ning xir
1y mudi, chat mau va ca nhimg chét hitu co ¢6 cau triic phan tir 16n sau nay.

Bang 5: So sanh mang mau 5 v&i cac mang thuong mai

Loai man Di¢ntich Apsuiat Ningsuiat  Toc dd DPic tinh
03l mang (m?) (kg/cm?)  (mP/gid)  (m/gid)
M5 237510 1,0 30107  1,64.10% Mangdp suatthuong loai
bo 84% muoi

FO-4080-CTA-85- 3 Mang FO cellulose it bam

SDS 13 50 0.05 38.10 cn, loai bé 99% mudi

Mang RO composite ap

RO VO”Z?:OULPH_ 7.9 10,5 0,425 5,38.10%  suét thap, loai bé muén

dén 99,5%

RO Dow Filmtec Mang RO 4p suat cao tur

BW30-400/34 37 16 + 40 1,667 45102  nhya tong hop polyamid,
xtr 1y mudi 99,5%

Ngoai cac loai mang thuong mai, san phém cling cho thay kha ning xtr 1y chat mau tuong tu véi cac
loai mang RO va mang nano dugc cong | b6 bdi Abid va cong sy [23]. Trong d6, kha ndng xtr Iy chat mau
va mudi ciia mang nano (NF) c6 hién suit tot hon [23], [24]. Péy l1a dinh huéng méi cho viée cai tién tinh
chat, kha nang xtr Iy nudc ciia mang trong tuong lai.

4 KETLUAN

Két qua nghién ctru da chimg minh dugc kha ning phan tng va tao lién két t6t giita cac nguyén liéu nhu:
PS, PVA va PAA véi tac nhan Na;B4O7 dé tao ra hdn hop polyme c6 kha ning tao mang khuéch tan tot.
Céc miu mang tao thanh tir vat 1iéu nay c6 tinh chit co 1y, kha ning chdng thAm va chiu kéo tbt. San phdm
cling ¢6 d6 bén nhiét cao, pham vi 1am viéc dén 250 °C c6 thé tmg dung cho cac qué trinh khuéch tan c6
nhiét d6 cao. Két qua tinh toan toc do khuéch tan nudc tinh khiét qua mang cho thiy mang PAA tinh khiét
khong c6 kha ning khuéch tan, con mang tong hop tir PS va PAA thi d& bi phan hay. Sy phi hop gitra PS,

PVA va PAA di giup két hop dugce cac uu diém cua cac nguyén liéu sir dung vura ¢6 do bén, kha ning
khuéch tan va xur ly nuéc. Mau mang t61 wu duge lua chon 1a M5 véi hiéu suat xur ly chit mau va nuée
mubi rat tét. Cac san pham c¢6 nhiéu vu diém va lgi thé tiém nang dé phat trién thanh cic mang khuéch tan
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ng dung trong cong nghiép va doi song. Tuy nhién, kha nang xu ly nude mubi va chat mau chua cao nén
céi tién cdu tric va do day cua ‘mang hop ly. Mot s6 thong s0 anh huong nhu ap suét, nhiét 4o, d6 pH cua
qua trinh chua duge danh gia day du dé tim duoc diéu kién t6i wu cho qua trinh khuéch tin mang. Kha ning
khuéch tan mang & cac diéu kién thyc té nhu ap suat cao, pH, dung dich nhiéu chat rin khong tan hoic chat
hitu co ¢6 kich thudc phan tir 16n chua dugc xem xét day du.
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Nhom tac gia xin chan thanh cam on Khoa Cong ngh¢ Hoa hoc, Truong Dai hoc Cong nghiép TP. H6 Chi
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FACILE SYNTHESIS OF POLYMER MEMBRANES AND THEIR APPLICATION FOR
SALT WATER AND DYE PURIFICATION

TRUNG NGUYEN HUU ¥, VAN NHIEU LE *, ANH THU PHAM !, DUNG TRINH VAN ?
! Faculty of Chemical Engineering, Industrial University of Ho Chi Minh City;
2 Faculty of Chemical Engineering, Ho Chi Minh City University of Technology.
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Abstract. Ensuring the quality of water resources (especially freshwater) to meet requirements for activities
in human life, manufacturing, and environmental aquatic protection is one of the major challenges to
countries around the world, mostly developing regions and significantly affected homelands by climate
change like Vietnam. Therefore, cleaner production, recycled waste materials, and water purification
technologies are essential solutions to apply in industry, production, and life. Water purification
technologies by membrane such as permeation membranes, nanofiltration membranes, cation and anion
membranes, distillation membranes, diffusion membranes, etc. are being applied more and more widely. In
this work, the obtained polymer membranes are synthesized using environmentally friendly and
biodegradability materials such as modified starch (PS), polyvinyl alcohol (PVA), and poly acrylic acid
(PAA), followed by application for treatment of salted and dyed water. The result shows that as-made
polymer membranes have good mechanical properties and durability. Additionally, the treatment efficiency
of the diffusion membrane at atmospheric pressure with the NaCl-salted water reaches 84% and
contaminated-methylene blue (MB) water reaches 71%. The obtained polymer membranes hold many
advantages and potential for use in industrial-scale water purification and treatment technology.

Keyword. Diffusion membrane, methylene blue, polymer materials, salt-water treatment.
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