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TOM TAT

Tén du khang sinh trong moi truong nudce anh huong dén hé sinh thai va st khoe con nguoi
dang tr¢ thanh mot trong nhimg moi quan tdm hién nay cua Viét Nam va cac qudc gia trén thé
gidi. C6 nhiéu phuong phap nghién ctru vé xir Iy khang sinh trong méi trudng nudc, trong d6 hip
phu vi 1a phuong phap don gian, than thién voi méi trudng va hiéu qua cao, chi phi thap. Nghién
ctru danh gia kha nang hip phu khang sinh Ciprofloxacin ctia bd mia bién tinh bang NaOH; axit
citric. Phd hong ngoai IR va hinh anh SEM cua vat liéu cho thdy qua trinh bién tinh 1am ting kha
nang hap phu so véi ba mia ty nhién. Hiéu suat xir Iy & 10ppm ciia vat 1a 70,1 % trong diéu kién
pH=5 va thoi gian phan tmg 1a 120 phat. Dung lugng hip phu cuc dai 1 13,27 mg/g. Qua trinh
hép phu tuan theo mé hinh Freundlich. Céc dit liéu dong hoc ghi nhan tir thuc nghiém phu hop
v&1 mo hinh ddng hoc bac 2.

Tir khéa: Khang sinh, Ciprofloxacin, b mia, hip phu

1. GIOI THIEU

Sy ra doi cua khang sinh di danh diu mét ky nguyén méi ciia y hoc vé diéu tri cac bénh nhiém
khuén, ctru séng hang tridu nguoi [1]. Két qua khao sat ¢ 71 qudc gia co thu nhap thip va trung
binh tir gitra nam 2000 dén nam 2010 cho thay luong khang sinh str dung cho con nguoi da tang
1én 30% [2]. Cac loai khang sinh va dugc pham khac dd duoc tim thiy trong nhiéu miu nudc
mit, nude ngam, tham chi 13 ca nudce udng [2]. Su phat tan cua khang sinh trong méi truong s&
gdy nguy co riii ro cho con ngudi va hé sinh thai mic du ¢ ndng do ng/L [3]. Cac nha may xu 1y
nudc voi cong nghé hién nay khong co du kha ning dé loai bo cac ton du khang sinh [4].
Ciprofloxacin (CIP) 1a thé hé khang sinh thi 2 thuéc nhom Fluoroquinolone, ¢ cong thirc hoa
hoc va khdi lwong nguyén tir 1an luot 1a C17HisFN3O3 va 331.4 g/mol. Nong do CIP tir 249 dén
405 ng/L 6 nha may xur ly nude thai [5]; khoang 31 dén 50 mg/L & cac nha may san xuat thudc
[6]. Chinh vi vay can c6 phuong phap xu ly khang sinh CIP trudc khi thai vao moi truong. Co
nhiéu nghién ciru loai bo CIP trong nudc, trong d6 hap phu 1a phuong phap don gian, chi phi
thap, hiéu qua cao [7].

Bai bao danh gia kha nang xu 1y CIP cua ba mia tu nhién va ba mia dugc bién tinh. Khao sat,
danh gia cac thong . s6 xir 1y dé tim ra diéu kién téi vu qua thi nghiém meé.

2. PHUONG PHAP

2.1. Phwong phap bién tinh ba mia

Ba mia ty nhién dugc thu thap, rira sach, cit nho kich thude 1-2 cm, sau d6 duoc rira bﬁng nudc
cat nham loai bo tap chat rdi mang di sy kho dén khdi luong khong dél ¢ nhiét do 80°C, duogc
vat lieu 1 (VLI1). VL1 lic cung dung dich axit citric 1M trong 24 gid, toc d6 150 vong/phit, sau
do rua sach, say kho dugc vat liu 2 (VL2). VL1 liac cung dung dich xut 1,2M trong 24 gio, tbc
d6 150 vong/phut, sau d6 rira sach, say kho dugc vat liéu 3 (VL3). VL3 lic cing dung dich axit
citric 1M trong 24 gio0, tbc do 150 vong/phut, sau do rua sach, s?iy kho tai nhiét d§ 80°C trong 6
gi0, nhi¢t d sau d6 dugc tang 1én 120°C trong 90 phut dugce vat liéu 4 (VL4)

2.2. Thi nghiém mé

Thuyc hién cac thi nghiém dé khao sat cac diéu kién toi wu vé gia tri pH, thoi gian tiép xtc va
néng do khang sinh ¢ nhi¢t d§ phong. Chuén bj céc binh tam giac chura 0,1g vat li¢u va 100 ml

736



dung dich khang sinh Ciprofloxacin. Thay doi cac diéu kién méi truong phan ing nhu sau: gia tri
pH tur 3 dén 9; thoi gian tiép xtic tir 30 dén 180 phtt; n6ng do khang sinh tr 1; 2,5; 5; 10; 15; 20
va 30 ppm. Sau khi lic 120 phit & tbc do 150 vong/ phut, loc dung dich va dem phén tich bang
may UV-Vis ¢ budc song 276nm st dung cuvet thach anh.

bac trung céu trac vat liéu duoc phan tich bang phuwong phap SEM va FTIR.

3.KET QUA VA THAO LUAN

3.1. Hinh thai vat li¢u

Qua anh chup SEM (hinh 1) c6 thé thay dugc sy thay ddi hinh thai bé mit cua vt liéu sau khi
bién tinh. VLI va VL2 ¢6 cau trac min, dang tAm, tron nhan 6 16 rong trén bé mat nhung khong
nhiéu va it xop VL3 cho thay bé mat vat lidu bi v& ra, ciu tric dang tAm nho xep doc. Anh bé
mat VL4 ¢ dang tAm ban dau v ra, 16 cAu tric dang sg¢i bén trong cia vat li¢u, bén canh do, so
v6i bé mat VL3, ciu trac soi ciia VL4 bi chia cét thanh nhiéu sgi nho, xép 16p chéng Ién nhau tao
thanh cac nép gip déu. Nhu vay, qua trinh tién bién tinh pha v& cau tric, lam ting dién tich bé
mit dan dén gia ting kha nang hép phu.

CAu tric vat liéu c6 su thay doi the hién thong qua két qua phd FTIR (hinh 2). Ca 4 miu déu xut
hién céc dinh tai cac budc song ndm gan nhau, 1an luot 13 3387,58 cm™'; 3380,74 cm’'; 3370,47
cm!; 3370,78 ecm! ddc trung cho nhom OH cua xenlulozo va lignin. O 4 vat liéu déu ¢ cac cum
dinh trong khoang budc song tir 1200 — 1000 cm™! cho thiy c6 sy xuit hién cia céc lién két C-O
va C-C. Tuy nhién, & phé IR ctia VLI va VL2, ¢ su xuit hién cua dinh 1250 cm™! 1a dac trung
cho lién két ciia nhom ete v6i vong thom trong phan tir lignin, trong khi dao dong nay khéng
thdy xuét hién trong ph6 IR cia VL3 va VL4. Trong phd IR ciia VL2 va VL4, xuét hién cac dinh
tai bude song 1735,5 va 1725,76 cm-1 1a dic trung cho lién két C=0, day 1a lién két C=0O cua
axit citric.
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3.2. Kha niing hap phu Ciprofloxacin ciia b mia bién tinh
Anh hwéng ciia pH
Trong hinh 3a, khoang gia tri pH tur 3 dén 5, hiéu suét hz?ip phu tdng nhanh va tai pH=5, 4 loai vat
liéu déu dat hiéu suét cuc dai. Hiéu sudt VL1 va VL2 la thép nhét, dat gia tri lan luot 14 21,25%
va 30,62%. Hai vat liéu VL3, VL4 16n hon rat nhiéu dat 1an luot 1 50,78% va 81,09%. Tai cac
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gia tri pH cao hon, qua trinh hap phu ciia CIP giam, didu nay c6 thé dugc giai thich 13 trong moi
truong kiém co su canh tranh ctia cac ion Hydroxide du (OH-) v6i cac phan tu CIP tai vi tri hap

phu. T két qua trén cho thay gia tri pH = 5 1a t&i wru cho qua trinh hip phu.
Anh hwéng ciia thoi gian phan irng

Hinh 3b cho thiy, hiéu suat hap phu ciia 4 vat lidu c6 xu hudng ting theo thoi gian, trong khoang
120 phut. Sau thoi gian d6 qua trinh hap phu cham lai va dan dat trang thai can bang
trong thoi gian tir 120 — 180 phut. Hiéu suit hip phu cta VL4 cho hiéu suat cao nhat 80,25% tai
thoi gian 120 phat. Tir két qua trén cho thdy khoang thoi gian phan tng t6i uu cho qua trinh hip

tor 30 —

phu 1a 120 phat.
Anh hwéng ciia nong d¢ ban diu

O hinh 3c khi gia tri ndng d6 CIP cang cao, thi hiéu suat hip phu cang giam. Vi VL1, hiéu suat
xtr 1y cao nhét & Sppm, dat 21,72%. V&i VL2, hiéu suat xtr Iy khong 6n dinh, va hiéu qua xir 1y
t6t nhat & Sppm 1a 23,91%. VL3 va VL4 cho hiéu qua xir 1y tot nhit & 10 ppm, hiéu suit 1an luot
1a 43,52 % va 70,1%. Hiéu qua xu ly CIP cua vat li¢u giam khi tang néng do CIP, diéu nay co
thé giai thich mdi vat lidu co kha ning hip phu khac nhau, khi vat liéu & trang thai bdo hoa hap
phu, n6 s& khong thé hip phu thém nén khi ting nong d6 khang sinh nén hiéu sut hap phu giam.
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Hinh 3: Anh huéng pH (a); thoi gian tiép xtc (b) va ndng do ban dau (c)
3.3. M6 hinh hap phu dang nhié€t va dong luc hoc

hoc tuan theo phuong trinh d(_)pg h(_)g bac 2. )
Bang 1. Hang s6 dung luong hap phu cuc dai cua vat li€u

Langmiur Freundlich
VLHP qm(mg/g) KL R? K 1/np R?

VL1 8,2 0,0391 0,9059 2,8 0,7919 | 0,9956

VL2 10,6 0,0415 0,8897 2,2 0,8181 0,9856

VL3 11,2 0,1198 0,9735 1,3 0,6487 | 0,9938

VL4 13,7 0,449 0,9667 4,15 0,3583 | 0,9558

Bang 1. Hang s6 toc do hap phu theo thoi gian cta phuong trinh dong hoc bac 1 va 2

Bac 1 Bac 2
VLHP . ,
Ki(g/mg.pht) R? gmax(mg/g) | Ki(g/mg.phut) R? qmax(Mg/g)

VL1 0,0053 0,741 1,494 0,0056 0,8328 2,092
VL2 0,0048 0,6244 1,474 0,00823 0,938 1,883
VL3 0,0097 0,8798 3,067 0,00175 0,87 4,529
VL4 0,0107 0,8859 3,714 0,0029 0,9564 5,67
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4. KET LUAN

B4 mia bién tinh loai bo khang sinh CIP trong nuéc dugce danh gia qua thi nghiém dang mé. Hiéu
quéa xur 1y t6i wu 1a 70,1% tai pH =5, thoi gian phan tng la 120 phut. Theo phuong trinh dang
nhi¢t Langmuir, dung luong hap phu cuc dai cua vat lidu bién tinh bang xut va axit citric 1a
13,7mg/g gap gan 2 lan so v6i vt lidu ty nhién (8,2 mg/g). Qua trinh hap phu cua tuan theo
phuong trinh ddng nhiét Freundlich va phu hop véi mé hinh hoc hap phu bac hai.
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ABSTRACT

The surplus of antibiotics in water environment affecting ecosystems and human health is
becoming one of the current concerns of Vietnam and other countries in the world. There are
many research methods on antibiotic treatment in water environment, including adsorption
because it is a simple, environmentally friendly and high-efficiency, low-cost method. Studying
and evaluating Ciprofloxacin antibiotic absorption capacity of sugarcane bagasse modified by
NaOH; citric acid. IR spectroscopy and SEM images of materials show that the denaturation
process increases the adsorption capacity compared to natural bagasse. Treatment efficiency at
10ppm is 70.1% at pH = 5 and the reaction time is 120 minutes. The maximum adsorption
capacity is 13.27 mg/g. The adsorption process follows the Freundlich model. The kinetic data
recorded from experiments are consistent with the model of 2nd kinetics.

Key words: antibiotic, Ciprofloxacin, sugarcane bagasse, adsorption,
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