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1. Pit van dé

Sy phat trién manh mg& cua cac nganh cong
nghiép str dung thuoc nhudm téng hop nhu dét
nhudm, in an, gidy, my pham va duoc phdm da
lam gia tang dang ké lwong nudc thai chira cac
hop chit mau hitu co doc hai vao méi truong
nudce [1]. Trong sb d6, xanh methylene
(Methylene Blue - MB) 1a mot thuéc nhudém
cation thuoc nhém phenothiazin, dugc st dung
phd bién nhd d6 bén mau cao va gia thanh thip.
Tuy nhién, MB ¢6 kha nang ton tai lau trong moi
truong nudc, gy can tro qua trinh quang hop cua
thuy sinh vat, dong thoi anh huong ti€u cuc dén
stzc khoe con ngudi nhu kich g da, ton thuong
mat, r6i loan ho hép va doc tinh sinh hoc khi tich
Ity lau dai [2]. Viéc phat trién cac vat liéu va
phuong phap cé kha nang xu ly hi€éu qua xanh
methylene trong nudc thai dang thu hut sy quan
tam déng ké trong linh vuc cong nghé moi
truong [3]. Hién nay, c6 nhiéu phuong phéap xur
ly thude nhudm da duoc nghién ctru nhu keo tuy,
oxy hda nang cao, mang loc, phan huy sinh hoc
va hip phu. Trong d6, phuong phap hép phu
dugc danh gia 1a co nhiéu uu diém ndi bat nhu
hiéu suét xur ly cao, thao tac don gian, chi phi van
hanh thép va han ché tao ra san phém phu doc hai
[4]. Tuy nhién, hiéu qua hip phu phy thudc 16n
vao ban chit va dic tinh bé mat cua vat liéu h€'1p
phu. Do dé, viéc phat trién cac vat liéu nano c6
diéntich be mdt 1on, hoat tinh cao va kha nang tai
sir dung t6t dang thu hit su quan tdm cua nhiéu
nha khoa hoc [3]. Trong s6 cac vét li¢u nano
oxide kim loai, thi nano nickel oxide dugc xem
1a vat liéu tiém nang nho cé c4u triic ban dan 6n
dinh, dién tich bé mat riéng 16n, 46 bén héa hoc
cao, doc tinh thép, tbc do phén tan cao va kha
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nang tuong tac manh véi cac hop chat hitu co
mang dién tich [S5]. Ngoai ra, nano nickel oxide
con thé hién hoat tinh xtc tac va quang xuc tac tbt
trong qua trinh phan huy cac chat mau hitu co.
Mot s6 nghién ctru cho thy, kich thudc nano cua
nickel oxide giup gia tang sd lugng tdm hoat
dong trén bé mat, tir d6 cai thién dang ké kha
nang hap phu MB so vé6i vat liéu kich thudc
micromet truyén thdng [6], [7]. Vi vdy, viéc
nghién ctru anh hudng cua cac hat nano nickel
oxide dén kha nang hip phu xanh methylene
khong chi ¢6 y nghia khoa hoc trong linh vuc vat
liéu nano va héa mdi trudng ma con mo ra tiém
ning ung dung thuc tién trong xur ly nudce thai.

2. Thue nghiém

2.1. Héa chit va thiét bj

Céc hoa chit s dung trong nghién ciru 1a
cac hoa chét tinh khiét dugc mua tir hang Merck,
buc 1a nickel(II) chloride hexahydrate
(NiCl,.6H,0); Con sodium hydroxit (NaOH),
ethanol (C,H,OH), xanh methylene
(Ci¢H;iN;SCl) duge mua tir hang Guangzhou,
Trung Qudc. Nudc ct hai 1an (cat trén thiét bi cat
nudc Fistream Cyclon, England) dugc str dung
dé pha ché hoa chit va trang, rira cac dung cu
thuy tinh. Céc thiy tinh chiu nhiét 100ml,
250ml, 500ml, micropipet cac loai, can phan
tich, may khudy tir gia nhiét, cbi chiy ma néo, 10
nung, ti sy, binh thity nhiét (b Autoclave). Do
hap thu cuc dai cia xanh methylene trong dung
dich loc dugc x4c dinh bang may quang pho hip
thu phan to UV-vis (UV-1800, Nhat Ban).

2.2. Tong hop nano nickel oxide

Theo nghién ctru ma nhém di duge cong bd
[8], nano nickel oxide dugc tong hop bing
phuong phép thuy nhiét nhu sau: Cho 9,508g
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NiCl,-6H,0 vao mét cdc thuy tinh 250ml, thém
180ml nudce cat, dung may khudy tir khudy déu
thu dugc dung dich A. Hoatan 3,199g NaOH vao
20ml nudc cat, sau d6 nho ting giot dung dich
NaOH vao cc thity tinh chtra dung dich A tiép
tuc khudy déu bang may khudy tir, giit dung dich
& nhiét do phong trong thoi gian 15 phut, xuét
hién két tia mau xanh nhat (B). Cho hon hop B
vao binh teflon 250ml ddy nap rdi dua vao b
Autoclave, van chit. Thuy phan hon hop trén
bang cach cho b Autoclave cé chira dung dich B
vao tu séy. Tién hanh gia nhi¢t ¢ cac nhiét do
170°C véi thoi gian 10 gio [9], sau d6 dé ngudi
binh thay nhiét dén nhiét do phong, thu dugc
dung dich chira két tia va cac chit hoa tan. Gan
14y két tua roi rira bang ethanol va nudc cat nhidu
1an dén khi pH 7. Cudi cung san pham dugc say
kho & 60°C trong vong 12 gid, nghién min ta
duoc cac hat nano nickel oxide c6 mau tre“ing
xanh.

2.3. Thi nghiém phan hiy xanh methylene
bﬁng nano nickel oxide

Kha néang loai bo xanh methylene (MB) cua
vat li€u nano nickel oxide dugc danh gia thong
qua su thay d6i phd hip thu UV-Vis cta dung
dich MB trugc va sau khi bo sung vat li¢u nano.
Thi nghiém dugc mo ta qua Hinh 1 va tién hanh
v6i hai hé khao sat nhu sau: (1) dung dich MB
khong bod sung nano nickel oxide (mdu d6i
ching) va (2) dung dich MB ¢6 b sung nano
nickel oxide. Cu thé, mdi mau dugc chuan bi voi
1.000m! dung dich MB néng d6 5 mg/L va diéu
chinh dén pH 7,0 bang dung dich HC1 0,1 M va
NaOH 0,1 M[10]. Dbi voi mau thi nghiém, can
30mg nano nickel oxide rdi bd sung vao dung
dich MB, trong khi miu ddi chimg khong bo
sung vat li¢u nano. Cac thi nghiém dugc thuc
hién ¢ nhiét 46 phong, khudy trén may khuéy tir
trong cung diéu kién va thoi gian 1a 3 gio nham
dam bao tinh ddng nhit gitta cac mau khao sat.
Sau qua trinh xtr ly, dung dich dugc thu hdi bang
cach loc qua mang loc 0,2pm dé loai bo cac hat
vat liéu phan tan. Gia tri hép thu cta cac mau
dugc xac dinh bang mdy quang phd UV-Vis
trong ving budc séng 560 - 800nm nhim theo
doi sy thay ddi cuong do hép thu dac trung cua
MB. Dé dam bao db tin cay va do lap lai cua két

Hinh 1. Thi nghiém phdn hdy xanh methylene

qué, mbi thi nghiém duoc thyc hién ba 1an va gia
tri trung binh dugc s dung déxu ly sb lieu.

3.Két qua va thao luin

3.1. Cdc yéu té anh hwong t6i hinh thdi,
céu trirc ciia vit ligu

Két qua nghién ctru hinh thai, cAu truc, do
tinh khiét chiing nhu tinh 6n dinh cia cac tim
nano nickel oxide dd duoc trinh bay chi tiét trong
bai béao “Téng hop nano nickel oxide va khdao sdt
kha ning khdng khudn staphylococcus aureus
cia chiing” ma nhoém nghién ciru da cong bé trén
Tap chi Hoa hoc va Ung dung, sb 3 (78)/9 nam
2025, tr.21-25[8].

3.2. Kha ndang phdn hiy xanh methylene
bang nano nickel oxide

Thi nghiém phan hiy dung dich xanh
methylene (MB) dugc thuc hién & muc 2.3 va
sau khi két thuc qua trinh thi nghiém, cac mau
dung dich MB dugc guri phan tich phd hap thu
UV-Vis tai phong thi nghiém thudc Trung tdm
Kiém soat bénh tat tinh Quang Tri. Phép do dugc
thuc hién nham theo doi su thay ddi cuong do
hép thu dac trung cua MB, qua dé danh gia hiéu
qua loai bd mau trong cac diéu kién khao sat
khéc nhau. Két qua thu dugc thé hién qua Hinh 2.

Hinh 2 thé hién pho hap thu UV-Vis ciia
dung dich xanh methylene (MB) trong hai truong
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Hinh 2. Phé hép thu UV-Vis cta xanh methylene

(Piéu kién thi nghiém: C,=5mg/L, V =

hop: khong c6 nano nickel oxide va c6 bd sung
nano nickel oxide. Két qua cho thdy ca hai mau
déu xuat hién dinh hip thu dic trung cua MB
trong vung budc song khoang 645 - 670nm, phu
hop véi ban chét ciia thudc nhuém cation nay
trong mdi trudng nude [11]. Pbi voi mau khong
chtra nano nickel oxide, dinh hép thu cuc dai xut
hién tai khoang 648nm véi cudng d6 hap thu cao
(khoang 3,3 arb), trong khi mau cé nano nickel
oxide xuét hién dinh tai khoang 664nm nhung
cuong do hap thu giam dang ké xudng con
khoang 2,2 arb. Su suy giam 3 rét cudng do hap
thu cho thay néng d6 MB trong dung dich da
giam sau khi tiép xuc véi vat liéu nano nickel
oxide, chimg to d xay ra qué trinh hip phu MB
trén bé mat vat liu. Bai theo dinh luat Beer-
Lambert thi cuong d6 hap thy UV-Vis ti 18 thudn
v6indng do chat hap thu trong dung dich. Do dé,
su giam gia tri hép thu cuc dai cuia MB sau khi bd
sung nano nickel oxide phan anh kha nang loai bo
thudc nhuém khoi pha 1ong ctia vat liéu [12]. Bén
canh su suy giam cuong do hap thu, pho UV-Vis
con cho thay sy dich chuyén nhe vi tri dinh hép
thu tir 648nm sang 664nm khi c6 mat nano nickel
oxide. Hién tuong nay c6 thé lién quan dén su
tuong tic gitta phan tor MB v&i bé mit nano

.1000ml,m=0,03g,pH =7)

nickel oxide thong qua lyc hit tinh dién, lién két
hydro hodc tuong tac bé mat gitta cac nhém chire
ctia thudc nhudm véi cac tdm hoat dong trén vat
liunano [13]. Su tvong tac nay lam thay d6i moi
truong dién tir xung quanh phan tr MB, gy ra
hién tuong dich chuyén budc séng, twong tng
v6i chuyén doi dién tir 1 — 7* trong hé lién hop
cua phan t thudc nhudém, dan dén su thay doi
nho vé budce séng hép thu cuc dai [14]. Do do,
hiéu qua hép phu ctia nano nickel oxide c6 thé
duogc giai thich bdi déc tinh kich thudc nano cia
vat lidu. Khi kich thuéc hat giam xudng ving
nano, dién tich bé mat riéng tang manh, kéo theo
su gia tang s6 lugng tdm hoat dong trén bé mat
vat liéu. Hon nira, két qua dac trung vét liéu cho
thay trong hé tong hgp khong chi ton tai pha nano
NiO ma con c6 su hién dién cua nano Ni2Os [8].
Su ton tai dong thoi cua hai oxide nickel nay c6
thé tao ra nhiéu tim hoat dong bé mit va cac trang
thai hoa tri khac nhau ctia Ni2/Ni**, gép phan
tang cuong tuong tac voi phan tr MB. Diéu nay
tao diéu kién thuén loi cho cac phéan to MB tiép
c4n va gin 1én bé mat hap phu, tir d6 nang cao kha
nang loai bo thudc nhudém khoi dung dich. Ngoai
ra, cau trac nano con giup rit ngan khoang cach
khuéch tan cua phan tu thudc nhudém dén cac tim
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hép phu, g6p phan cai thién dong hoc hdp phu ctia
hé vatliéu [15].

Bén canh d6, ngoai dinh hép thu cuc dai cia
MB trong viing 648 - 664nm, thi phd UV-Vis con
xudt hién vai phd (shoulder peak) tai budc séng
khoang 610 - 615nm, n6 dac trung cho trang thai
dimer cua phan tt MB trong dung dich nudc
[11]. Sau khi bd sung vat liéu nano nickel oxide,
cuong d6 hip thu tai ving nay déu giam dang ké,
tuy nhién vi tri cac dinh hap thu hau nhu khong
thay doi (612nm) va khong xuét hién thém tin
hiéu hip thu méi. Piéu nay cho thdy céu tric
dién tir ddc trung cia MB van duogc duy tri va
khong xay ra su bién d6i hoa hoc déng ké cua
thudc nhudém trong qué trinh thi nghiém [16].
Hay no6i cach khac, nano nickel oxide chu yéu
dong vai tro la vat liéu hap phu gitp lam giam
ndéng d6 MB trong dung dich thong qua sy gan
két cac phan tir thudc nhudm 18n bé mat vét licu
NiO/Ni,0;,, thay vi pha huy hay bién d6i cau tric
phan tr cia MB. Piéu nay phi hop vé6i co ché
loai bo thudc nhudém bang vét liéu oxide kim loai
trong diéu kién khong c6 chiéu xa quang xuc tac.
Vit liéu nano nickel oxide cho thay, ¢6 tiém niang

Tai liéu tham khao:

tmg dung trong xtr Iy nudc thai chira thude
nhudm hiru co nho kha nang loai bo MB kha hi¢u
qua, quy trinh thuc hién don gian va tuong tac tbt
v6i phan tir thude nhudm trong méi trudng nude.

4.Kétluan

Cong trinh nghién ctru da danh gia kha nang
loai bé xanh methylene (MB) trong dung dich
nude bang vat liéu nano nickel oxide tong hop
theo phuong phap thuy nhiét. Két qua pho UV-
Vis cho thay, sau khi bo sung nano nickel oxide
thi cuong do hép thu dic trung cia MB giam
dang ké, chimg to néng do thudc nhudm trong
dung dich suy giam 3 rét. Pong thoi, dinh hap
thu cuc dai cia MB dich chuyén tor khoang
648nm 1én 664nm, cho thy c6 su twong tac gitra
phan tir MB v6i bé mit vat liéu nano NiO/Ni»Os.
Trong khi d6, vai phd khoang 612nm hau nhu
khong thay d6i ¢ ca hai mau nén trang thai dimer
va ciu trac dién tur dic trung cia MB van duoc
duy tri. Qua trinh loai b6 MB chu yéu xay ra
thong qua co ché hip phu trén bé mat vat liéu
nano nickel oxide. Do d¢, vat li¢u nay co tiém
nang tmg dung trong xtr ly nudc thai chira thude
nhudm hiru co, dac biét 1a xanh methylene m
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UNG DUNG TIEN BG...

phuong khac dé trao d6i kinh nghiém, hoc tap
nhirng cach 1am hay, hién dai va tiét kiém.

Boén la, dam bao co sd vat chat dé cac 10 san
xudt ¢4 hip hoat dong 6n dinh. Theo udc tinh,
modi thon tai dia phuong cé 5-7 10 ca, viée s
dung luong dién tiéu thy hiang ngay kha 16n,
chinh vi vy dé dam bao an toan trong san Xuat,
can dau tu thiét ké cac duong day 16n dé dam bao
6n dinh, tranh cac truong hop chay nd xay ra.

Ndm la, to chie tap hudn huéng dan cho ba
con tiép can voi cac cong nghé méi trong san
xudt. Phat dong cac cudc thi giira cac 16 hap, to
chire dénh gia, biéu duong, khen thuong nhiing
cong nhan, nhimng 16 hap c¢6 thanh tich vuot troi
trong ung dung cong nghé vao san xuat, nhan
rong nhitng dién hinh tién tién.

Sdu la, tng dyng cong nghé trong viée xu ly
cac nguon nudc thai sau khi hap ca. Chinh quyén
dia phuwong can thuong xuyén tién hanh k1em tra
hoat dong tai cac 10 hap, kiém tra ngudn nudc

(Tiép theo trang 14)

thai tir cac 16 ra moi truong dé hudng dan cac 10
hap thyc hién xa thai theo diing quy dinh.

Bay la, tmg dung cong nghé hudng dén xay
dung thuong hiu dat chuén OCOP trong céac
khau cua quy trinh san Xudt (tu’ dong hoéa, cong
nghé vo trung, truy Xudt nguon gbc) dén quan ly,
quang ba (chuyen dbi sd, bao bi thong minh),
gitip nang cao chit luong san pham cé hip, giam
chi phi, dap ung tiéu chuan cao, tang nang suét
va mo rong thi truong xuét khau, tao 1oi thé canh
tranh manh mé cho san pham.

C6 thé thay, viéc tmg dung KH&CN vao ché
bién, bao quan san pham khong chi nang cao gia
trj san pham ma con gop phan bao vé moi truong
va nang cao strc khoe nguoi tiéu dung. Pau tu
cong nghé s& giup cac 16 ca hdp duy tri, ning cao
kha nang canh tranh trén thi truong. Huéng di nay
hoan toan ding dan va phi hop voi dia phuong
ving bién nhu xa Cira Viét, qua d6 gop phan rat
16n vao sy phat trién kinh té ctia tinh nha m
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