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Tom tat

Pham mau c6 trong nuéc thai dét nhuém khéng duwoc xie Iy hodc xi Iy khong triét
dé gay anh hwong nghiém trong dén méi truong va sirc khée con nguoi. Vi thé, viéc
nghién cizu tim kiém va phat trién cac vat liéu xanh dé xix Iy pham mau 1a can thiét va
cap bach. Trong nghién cizu nay, vdt liéu sinh hoc tir hat cdy mdy nide dwoe diéu ché va
1#ng dung hap phu xanh methylene trong nwéc (MB). Két qud cho thdy kha nang hdp phu
MB cuia vt liéu dat hon 89,4 + 1,8% tai pH = 8,0 va liéu lwong vt liéu 1a 35,0mg. Nghién
citu cho thdy tiém néng cua vat liéu tir hat cdy Mdy nieéc 1ng dung trong xi# Iy pham mau
véi chi phi thdp va than thién méi trieong.
Tar Khoa: mdy nuéc, methylene blue, vat liéu sinh hoc, xi Iy mau
Abstract

ADSORPTION OF METHYLENE BLUE FROM AQUEOUS SOLUTION USING
BIOLOGICAL MATERIAL PREPARED FROM FLAGELLARIA INDICA SEEDS

The colors present in textile dyeing wastewater without proper and sufficient
treatment can result in major environmental and human health consequences. As a result,
study, investigation, and development of green materials for color processing is
important and urgent. In this study, biomaterials derived from May nuoc seeds were
prepared and subjected to methylene blue adsorption in water (MB). The adsorption
capacity of the prepared material was greater than 89.4 + 1.8% at pH = 8.0, and the
material dose at 35.0mg. The study indicated the potential of metarials derived from May
nuoc seeds in low-cost and environmentally friendly color treatments.

1. Pit van dé

O nhiém nuéc do chit thai cong nghiép nhuém mau tré thanh médi quan tam 16n
trén toan thé gisi. Nhiéu nganh cong nghiép bao gém nganh cong nghiép da va dét s
dung rong réi thuéc nhuoém trong cac hoat dong don vi khéc nhau. O nhidm chinh trong
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nganh cong nghiép dét may dén tir phan nhuém va hoan tat. Cac quy trinh nay doi hoi
nhiéu loai héa chit dau vao va thudc nhudm, thuong 1a mot hop chat hiru co c6 ciu tric
phuc tap (Kumar va nnk., 2011). Thém vao d6 nudc thai nganh cong nghiép dét nhuém
thudng khéng cé dinh va thay doi lién tuc theo thoi gian tdy thudc vao thudc nhudém, loai
vai nhuém va nong do céc chat ¢ dinh duoc thém vao. Viéc xur Iy mau tir nude thai dét
nhuém da thu hat sy chd y cua cac nha méi truong (Hayelom Dargo va nnk., 2014).

Thudc nhudm dét co6 d6 thom cao va kha ning phan hay sinh hoc thap di tré thanh
chat gay 6 nhiém mai trudng chinh va gan 10-15% thuc nhuém bi mét trong qua trinh
nhudm va thai ra nudce thai, day la mot ngudn quan trong caa 6 nhiém moéi trudng. Mot
luong nude dang ké duoc sir dung dé nhuém va hoan thién vai trong nganh dét may. Nudéc
thai tir cac nha may dét gay anh hudng nghiém trong dén cac ving nudce ty nhién va cac
ving dat xung quanh. Vi thuéc nhuém duoc thiét ké dé 6n dinh vé mat héa hoc va quang
hoc nén chlng rat bén trong mai truong tu nhién. Viéc xir 1y khong dung cach cac hoa
chat doc hai trong nuéc dét nhudm ciing cd6 mot sé tac dong nghiém trong dén stc khoe
va sy an toan cua nguoi lao dong (Dutta va nnk., 2014).

C6 nhiéu phuong phap khac nhau dé loai bo nudc thai dét may. Céac cong nghé loai
bd mau c6 thé duoc chia thanh ba loai chinh: sinh hoc, cac qua trinh héa hoc va vat 1y.
Xir ly sinh hoc thong thudng 14 phuong phép dwoc st dung kinh té nhat so véi cac qué
trinh vat ly va hda hoc khéac (Ashoka va nnk., 2010). Tuy nhién, xir ly sinh hoc khéng cé
kha ning loai bo mau thoa dang ddi voi chat thai tap trung. Diéu nay la do ciu tric hoa
hoc phtc tap va ban chat xenobiotic cua ching (Kunwar va nnk., 2003).

Nguoi ta di quan sat thay rang chat hap phu c6 hiéu qua dé loai bo thudc nhuom
anion trong quy trinh xur Iy nudc thai (Chiou va nnk., 2004). Nghién ctu than hoat tinh
diéu ché tir 14 téch, ngd va vé cay babool duoc sir dung dé nghién ciru kha niang hap phu
mau MB thudc nhudém cong nghiép trong cac diéu kién thi nghiém khéc nhau. Cac tac gia
da ching minh rang céac chat hap phu c6 hiéu qua ddi vai loai bo thuéc nhuém cong
nghiép MB (Abdullah va nnk., 2005). Do d6 viéc tim kiém nhiing phuong phap loai bo
MB tiét kiém, an toan va than thién moi truong la can thiét.

Ngay nay, viéc tng dung phé pham tir thién nhién hay cac loai thyc vat it gia tri
kinh té, phat trién manh dé xt Iy méi truong dang 1a xu huéng nghién ciu vi tan dung
dugc ngudn nguyén liéu va tiét kiém chi phi. Trong d6, cAy may nudc 1a mot loai cay
Xam thyc c0 it gia tri. Cay ton tai va phat trién manh trong thién nhién, thich hop séng &
nhitng noi 4m w6t nhu séng, sudi, hd,.. (V8 Vin Chi, 2007). Su xam lan cua loai cay nay
gay anh hudng dén cac loai cay khac, 1am mat can bang tu nhién. Do d¢, viéc sir dung
cdy may nuéc xir Iy MB trong nude dam bao duoc hai muc tiéu kép bao gém loai bo loai
cay xam thyc, mang lai gia tri cho cdy may nuéc va tim ra ngudn liéu xanh &ng dung xtr
Iy MB trong nudc.
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2. Phwong phap nghién ctru

2.1. Thiét b, vat liéu phuc ve nghién ciu

— Vat liéu sur dung trong nghién ctru: hat may nudc

+ Céch thtre thu gom va diéu ché vat liéu sinh hoc tir may nuéc

May nudce sau khi thu gom tir cac khu vuc dét hoang trén khu viuc thanh phé Thi
Puc dugc mang vé rira sach bing nuéc cit 2 1an dé loai bo bui ban va tap chat sau do
phoi khé dudi 4nh nang Mat Troi. Sau khi kho duoc dem nghién nho va sang dén kich
thuge 0,1-0,4mm. Mau vat liéu sau khi diéu ché duoc bao quan trong hop kin cé hat am
dé mau khéng bi hu hong.

— Céc thiét bi, may moc nghién ciru: may khudy tir, may do pH, can phan tich, may
do ph6 UV-Vis J770, ta sdy

— Hoa chét sir dung nghién ciru: HCI, NaOH, Xanh Methylene (MB)
(C16H18CIN3S.3H20)

— Dung cu nghién ctu:

+ Ong dong: 10mL, 25ml, 100mL

+ Céc thay tinh 50mL, 100mL, 250mL, 500mL, 1000mL

+ Binh tam giac 50mL, 100mL

+ Binh dinh mac: 25mL, 50mL, 1000mL

2.2. B4 tri thi nghiém

2.2.1. Khdo sét pH tai wu Ién vt liéu hat may nwéc

Mau

0.02 g vatli¢u sinh
hoc duoc dieu che————>
fir hat May nurée

KhaositpH |« Nbdng d6 MB ban dau 50 ppm

Lic 150 vong/phit————»
trong 20 gi¢

Po néng d6 MB sau phap
phu bang may UV-Vis

Y

pH t6i tru
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2.2.2. Khdo sét liéu luong hcfp phu t6i wu Ién vat lidu hat mady nudc

5 10 15 20 25 30 35
mg mg mg mg mg mg mg
Lic 150 vong/phit trong >

20 gi&r

L J

Po nc;:‘ung dd MB sau phap phu
bang may UV-Vis
1

Anh hwéng cia liéq leong vat
liéu 1én hiéu suat xir 1§

2.3. Két qud va thdo lugn
2.3.1. Két qua khdo sat gia tri pH
Bdng 1. Két qua khao sat gia tri pH

STT | GiatripH Hig¢u suat hap phu mau déi véi vat ligu ( May nwéc)
1 3 10,8 + 0,4
2 4 413+33
3 5 66,1+4,1
4 6 86,1+ 1,0
5 8 88,1+0,7
6 10 89,1+£0,5
100
— -
80
60
=
I
40
20
0
2 3 4 5 6 7 8 9 10 11
pH

Hinh 1. Biéu dé két qua khdo sat anh huong cia pH I1én hiéu sudt xi Iy MB.
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Két qua khao sat anh huong caa pH trong bang 1 cho thay hiéu suat xir 1y ting
dan khi pH tang tir 3,0 dén 8,0. Khi pH tiép tuc ting tir 8,0 1én 10,0 thi hiéu suat khong
c6 sy thay ddi vé mit théng ké (T-Test, P = 0,14 & do tin cdy 95 % (o = 0,05)). Vi vay,
pH = 8 duoc chon dé thuc hién cac nghién cuu tiép theo.

2.3.2. Két qud khdo st liéu heong hap phu téi wu
Bdng 2. Két qua khdo sat liéu lirong hap phu toi wu

STT | Liéulwgng cia vatligu (mg) | Higu suit hdp phu mau di véi vat ligu (%) may nuéc
1 10 40,9+13
2 15 51,8+1,3
3 20 80,2+0/4
4 25 84,7+0,7
5 30 859+24
6 35 89,4+18
100.0
90.0 ~ - z
80.0 ) -
70.0
60.0
& 500
40.0
30.0
20.0
10.0
0.0
0 5 10 15 20 25 30 35 40

Lieu lugng (mg)

Hinh 2. Biéu do két qud khdo sét liéu liwong hap phu téi wu.

Két qua tir bang 2 va hinh 2 cho thay khi tiang lidu lugng vat liéu ting tir 5,0mg 1én
35,0mg thi hiéu suat xir 1y tang tir 40,9 + 1,3 % lén 89,4 + 1,8%. Diéu nay cd thé giai
thich vi khi liéu luong ting dan toi sy gia ting dién tich bé mat chat hdp phu va vi tri hoat
dong hap phu.

Theo nhu mét nghién ciru trude day cho thdy hiéu suat xt ly MB tir vat liéu da ong
bién tinh véi khéi lwong 12 0,100g thi hiéu suat dat duoc 1a 71,13% (D Tra Huong va nnk.,
2014). M6t nghién ciru khéc 12 tng dung than hoat tinh duoc diéu ché tir hat mac ca véi tac
nhan hoat héa KOH dé xt ly MB vai liéu lwong 1,0g/L thi hiéu suat xir 1y 1a 84,37% (Pao
Minh Trung, 2018). Tt nhitng nghién ciru dd duoc thuc hién trude d6 thi ¢6 thé ching minh
hat may nudc ¢ kha nang xtr Iy mau MB tt hon nhitng vt liéu trude day

Nhitng diéu do6 cho thay Ia viéc diéu ché vat liéu sinh hoc tir may nuéc hoan toan
c6 thé (ng dung dé xt ly mau tét.
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3. Két luan

Két qua nghién ciru da cho thay vat liéu sinh hoc diéu ché tir hat cdy may nuéce c6
thé tng dung dé loai bé mau MB trong nudc thai dét nhuom khi hiéu suit xi 1y 1én dén
89,4 + 1,8%. Nghién ctru c6 thé dugc sir dung 1am tién d& dé trién khai cac nghién ctu
tiép theo nham khao sat su anh huéng cua céc thong sé khac nhu thoi gian hap phy va
nong d6 MB dén kha ning loai bé mau cua vat liéu diéu ché.
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