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Loai bé khang sinh doxycycline trong nuéc bang vat liéu hap phu
¢6 nguodn géc tir voé chudi

V6 Thi Diéu Hién""", Nguyén Vian Truc?, Nguyén Thi Hoa?

TOM TAT

Nghién ctiu nay da danh gia hiéu qud loai bd khang sinh doxycycline (DOX) cla vat liéu than sinh
hoc (TSH) dugc diéu ché tir vo chudi vai cac nhiét do khac nhau. Cac yéu t6 anh huéng dén qua
trinh hdp phu khang sinh (bao gébm pH, néng d6 DOX ban dau, thai gian tiép xuc, liéu lugng TSH)
da dugc nghién clu. Két qua cho théy rang TSH dugc tao ra & nhiét do cao (800°C) va bién tinh
KOH (BP-KOH), c6 kha nang hédp phu khéang sinh cao hon so véi nhiét d6 thap (khong nhiét phan va
nhiét phan 500°C, tuong Ung BP va BP500). Bac tinh cla vat liéu dugc xac dinh bang cac phuong
phép kinh hién vi dién t& (SEM), phuong phép phan tich FITR, phuong phép xac dinh dién thé zeta,
phuong phap phan tich BET. Qua anh SEM cho thdy vat liéu ché tao dugc cé chiia nhiéu 16 x6p.
Ph& FTIR chi ra rdng vat liéu ché tao dugc cé chira cac nhém chiic bé mat nhu O - H, C - H, C -
C,... K&t qua phan tich BET cho théy dién tich bé mat clia BP-KOH dat cao nhét (710,214 m2/g). Kha
nang hdp phu DOX (120 mg/L) clia BP-KOH thu dugc hiéu sudt xtr ly cao dat 97,9% véi thai gian
hédp phu trong 1440 phdt (24 h) vai pH t6i uu bang 6. K&t qua nghién cliu cho thay, vat liéu TSH

'Khoa Kj thudt Thuic phdm va Moi
truong, Truong Dai hoc Nguyén Tat
Thanh, Thanh phd H6 Chi Minh, Viét
Nam

’Khoa Moi trudng, Tridng Dai hoc Sai
Gon, Thanh phé Ho Chi Minh, Viét Nam
Lién hé

Vé Thi Diéu Hién, Khoa Ky thuat Thuc phdm

va Méi trudng, Truong Dai hoc Nguyén Tat
Thanh, Thanh phé HO6 Chi Minh, Viét Nam

Email: vtdhien@ntt.edu.vn

Lich st

o Ngay nhan: 20-5-2023

® Ngay chdp nhan: 24-9-2023

e Ngay dang: 31-12-2023

DOI:
https://doi.org/10.32508/stdjsee.v7i2.736

| ‘i) Check for updates

Ban quyén

© DHQG Tp.HCM. Dy la bai bdo cong bé
ma& dugc phat hanh theo cac diéu khoan cta
the Creative Commons Attribution 4.0
International license.

W=

VNUHCM PRESS

i

dugc ché tao ti vo chubi co tiém nang I6n trong viéc ing dung xU Iy khang sinh trong nudc.
Tur khoa: Doxycycline, Hap phu dang nhiét, Than sinh hoc, Vo chudi

GIGI THIEU

Ngay nay, cac dich vu cham séc y t€ khong ngting
phét trién nhdm dam béo stc khoe cho con ngudi.
Cung vé6i d6 thi van dé vé lugng nudc thai phat sinh
tl cdc co s§ y t€ ngay cang gia ting. Theo thong ké
cta Cuc Quan ly Méi truong Y té, udc tinh cac co s6
y té trén ca nudc hang ngay phat sinh khoang 125.000
m? nudc thii y t6'. Péng chu y 1a céc loai thudc
khéng sinh (penicillin, ceohalosporin, monobactam,
aminosid, amoxicillin,...) chiém ti 1é khd 16n trong
nudc thai y té€. Doxycycline (CyoH4N»Og) (DOX) 1a
mot loai khédng sinh phé bién dugc stt dung dé€ diéu tri
nhiéuloai vi khuén gay bénh, bao gom cé vi khudn gay
bénh trén da (mun triing cd), dudng tiéu héa (rudt),
ho hép (ph6i), mét (mét) va nha chu (nudu),.... udc
tinh c6 khoang 10-40% khang sinh dugc co thé con
ngudi hdp thy, phin I6n chung sé dugc thai vao moi
trudng nuéc?. Do téc dung gay doc té bao cao, du
lugng DOX trong moi trudng tich liy trong hé sinh
thai va trong chudi thic dn tit d6 sé anh hudng dén
stic khoe con ngudi®>*. Trong nhiing nam gan day, du
lugng khéng sinh trong nguén nudc 1a vin dé quan
tdm cla rdt nhiéu nha khoa hoc. Nhiéu cong nghé
da dugc nghién ctu rong rai dé xit ly khang sinh, bao
g6m cdc qua trinh sinh hoc ky khi va hiéu khi®, qua
trinh oxy héa niang cao® va hdp phu’. Trong d6, qua
trinh hdp phu da thu hut dugc su chd y ctia cdc nha

khoa hoc®. Than sinh hoc (TSH) 12 mot loai vat liéu
hép phuy, la mot trong nhiing vat liéu c6 tiém ning cao
trong viéc xt ly nudc thai bdi tinh 6n dinh hoa hoc,
¢ cdu tric x0p, dién tich bé mat 16n, giau nhom chiic
va cdc chit khoang®~!!. Ngoai ra, cac nghién ctiu gin
day con chi ra ring, TSH la vat liéu tiém ning dugc
stt dung lam vat liéu hdp phu nhim loai bd céc chét
6 nhiém trong nuéc thai y té, chdng han nhu doxy-
cycline '2, tetracycline '®, norfloxacin',... tan dung
ngudn sinh khoéi tit phu phdm noéng nghiép, ché tao
vat liéu hép phu ting dung xt Iy méi trudng 1a huéng
di phut hgp vé6i phong trao khong chét thai ciing nhu
nén kinh té tudn hoan®.  Viét Nam, chudi cé thé thu
hoach quanh nim, dat trung binh 2,1 triéu tdn/nim,
theo théng ké ctia BO Nong nghiép va Phét trién Nong
thon, nam 2020, san lugng chudila 2,19 triéu tdn. San
lugng chu6i ctia Viét Nam tang tit 470.000 tdn nim
1971 1én 2,19 triéu tdn ndm 2020. Vi vay, inh khéi
vo chudi ¢6 s6 lugng 16n, tan dung nguén phu phim
nong nghiép, diéu ché vat liéu hip phu ting dung xu ly
6 nhiém méi truong la gidi phap xanh. Trong nghién
ctiu nay, vo chudi dugc tan dung d€ diéu ché TSH va
dugc ting dung déloai bd DOX trong nudc. Pic tinh
ctia TSH vé€ hinh thai, cdu truc ciing dugc khao sat.
Dbong thoi, thit nghiém cac yéu t6 anh hudng dén kha
nang loai bd DOX trong nudc bai TSH nhu pH dung
dich, néng d6 DOX ban d4u, liéu lugng TSH, thai gian
tiép xuc ciing dugc thuc hién.

Trich dan bai bao nay: Hién VT D, Truc N V, Hoa N T. Loai bé khéang sinh doxycycline trong nuéc
bang vat liéu hdp phu cé ngudn géc tir vé chudi . Sci. Tech. Dev. J. - Sci. Earth Environ. 2023;

7(2):728-740.
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VAT LIEU VA PHUONG PHAP

Héa chat

Héa chdt dugc st dung trong nghién ctiu bao gom:
acid hydrochloric (HCI), sodium hydroxide (NaOH),
potassium hydroxide (KOH), xuét xu ti Merck, Pic.
Chit chuén doxycycline (Cy;Hp4N,Og) (DOX) duge
mua tai Vién kiém nghiém thudc Thanh phé H6 Chi
Minh. Dung dich dugc pha 6 ndng d6 200 mg/L bing
cach can 100 mg DOX dinh mtc binh 500 mL, sau
d6 dem bao quan va pha loang ndng d¢ thap hon khi
cin dé dung cho cic thi nghiém sau. Nuéc stt dung 1a
nudce cit qua loc bang méy loc nude siéu sach (EASY-
pure II RF ctia Thermo Scientific, My).

Diéu ché vat liéu

Diéu ché TSH dugc thuc hién dua theo nghién ctiu
clia Nguyen va cong su ' va dugc trinh bay chi tiét
nhu sau: vé chudixiém (Musa acuminata x balbisiana
colla) tuoi rtta sach, cat nho khoang 2-3 cm, sdy kho
& nhiét do 80°C trong 1 ngay. Sau d6, xay nhuyén
nho, sang ray dén kich thudc hat < 0,075 mm, thu
dugc vat liéu tho ban diu, ky hiéu BP. Vit liéu tho
BP dugc nhiét phin bing 16 nung (Model VMF 10/6,
Vuong Qudc Anh) 6 nhiét d6 500°C, t6c do gia nhiét
10°C/phtt, thai gian giti nhiét trong 2 gio, trong diéu
kién han ché oxy, dong khi nito véi Iuu lugng 100
mL/phut dugc cung cip trong sudt qué trinh nhiét
phan!® tao thanh TSH. Dung gidy loc Whatman®
0,45-um va nudc cat réa TSH mdt vai lan. Sau dé
TSH dugc cho vao tu sdy d€ sdy kho & nhiét do 80°C
va dugc ky hiéu BP500. Tron BP500 véi KOH theo ti
1¢ 1:4 vé khéi lugng '4, 10 mL nuéc cit thém vio va
khudy ti manh trong vong 2 gid. Sau d6 dem séy hon
hop & 140°C trong 3 gid. Hon hgp séy kho dugc dem
nhiét phan ¢ 800°C trong diéu kién han ché oxy trong
2 gi6. D€ han ché oxy, dong khi N duge cip vao 1o
nung voi téc do 100 mL/phat. Vat liéu da nhiét phan
dugc rua véi dung dich 1M HCI va nudc cit dén khi
pH bing 717, Cuéi cling dem vat liéu dugc sdy & 80
°C va dugc ky hiéu BP-KOH. San phdm BP, BP500 va
BP-KOH dugc bao quan trong binh hut 4m.

Cac thi nghiém hap phu doxycycline

Céc thi nghiém hidp phy DOX dugc thuyc hién véi
cac 6ng nghiém polyethylene 50 mL c6 thé tich phan
tng 30 mL. pH cta dung dich dugc diéu chinh khi
can thiét bing dung dich HCI 0,1M hoéc dung dich
NaOH 0,1 M va do pH dugc thuc hién bing may do
pH Milwaukee Mi150 (Rumania). Mdy lic Jeio Tech
0S-2000 (Han Qudc) dugc st dung trong nghién ctiu
nay, cic thong s6 dugce cai dit giong nhau trong méi
tht nghiém: tdc do lac la 150 vong/phit, thoi gian lac
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la 24 gi¢ va nhiét d6 1a 25°C. Nghién ctu cc yéu t6
anh hudéng dén kha nang hip phu DOX bdi TSH, bao
gom: pH dung dich, nong do DOX ban d4u, thoi gian
hép phu, khéilugng TSH. Céc diéu kién khao sat dugc
trinh bay chi tiét trong Bang 1. Cac thi nghiém ding
nhiét hdp phu dugc thuc hién & néng do DOX ban
dau trong khoang tt 10 dén 120 mg/L va liéu lugng
BP-KOH 1a 1 g/L. Dung dich sau khi hdp phu dugc
loc qua gidy loc Whatman® 0,45-um dé loai bo TSH
ra khoi dung dich. Dung dich sau loc dugc phén tich
nodng d6 DOX béng cach stt dung méy quang phé Dy-
namica Halo XB-10 UV-VIS (Vuong qudc Anh) véi
budc song 300 nm. Tat cd cic thi nghiém khdo st
déu dugc lam ldp 3 lan. D liéu dua ra trong nghién
ctiu nay la két qua trung binh cta thi nghiém ba lan
ldp lai. S6liéu dugc tinh todn va xt ly bing phadn mém
Microsoft Excel 2010 va Origin 2021.

Cac phuong phap phan tich dac tinh cta
than sinh hoc

Dic tinh ctia TSH dugc phan tich boi cac ky thuat
SEM, FTIR va BET. Mau TSH dugc phén tich tai Vién
Cong nghé Hoa hoc. Phén tich hinh thdi bé mat TSH
bang kinh hién vi dién ti quét (Scanning electron mi-
croscope - SEM) dugc thuc hién trén thiét bi SEM,
JEOL, JSM-6700F, Nhat ban. Phan tich cic nhom
chtic ctia TSH bang céch do phé bién d6i héng ngoai
(Fourrier Transformation Infrared - FTIR) dugc thuc
v6i thiét bi Tensor 27 FT-IR, Bruker, Dtic véi s6 song
trong khoang 400-4000 cm~!. Phuong phép phan
tich Brunauer Emmett Teller (BET) dugc st dung dé
xac dinh dién tich bé mit ctia TSH.

Gid tri pH tai diém dién tich bing khong (pHpzc)
clia TSH dugc xic dinh dya theo phuong phap '8
Céc budc thuc hién dugc trinh bay nhu sau: 30 mL
dung dich 0,01 M NaCl da dugc diéu chinh pH; tu
3 dén 10 boi dung dich 0,1 M NaOH hoéc 0,1 M HCl
dugc cho vao cac 6ng nghiém polyethylene 50 mL, cin
0,03 g TSH cho vao céc 6ng nghiém. Chuyén cdc 6ng
nghiém nay vao may lic va lac trong 24 gio véi tc do
lac 150 vong/phut. Sau d6 loc dung dich qua gidy loc
Whatman® 0,45-um va do pH;. Tinh todn gid tri ApH
= pH,-pH,. Vé d6 thi ApH theo pH;. Gia tri pH tai
giao diém ctia dudng thing ApH = 0 vdi dudng ApH
theo pH; dugc xac dinh 1a pHpz¢c clia TSH.

Tinh toan két qua
Dung lugng hdp phu DOX bai TSH dugc tinh theo
cdng thic:

(CO _Ce) |4
m

de =
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Bang 1: Thuc nghiém céc yéu té anh hudng kha nang hap phu DOX béi TSH

Yéu t6 khao sat pH Nong do0 DOX  Thoi gian  Khoi lugng  Téc do lac
ban ddu (mg/L)  (phut) TSH (g) (vong/phit)

pH 3,0-10,0 60 1440 0,03 150

No6ng do DOX ban 6,0 20-140 1440 0,03 150

dau

Thoi gian 6,0 120 0-1440 0,03 150

Khéi lugng TSH 6,0 120 1440 0,01 - 0,05 150

Hiéu suét hdp phu dugc tinh béi cong thic:

(Co—C.) x 100%
Go

H=

Trong do: q. (mg/g) dung lugng hdp phu DOX trén
1 gam TSH; Cp (mg/L): ndng d6 DOX trudc khi hép
phy; C, (mg/L): nong d¢ DOX sau khi hip phy; m
(g): khéi lugng TSH; V (L): thé tich dung dich DOX,
H (%): hiéu suat hiap phu DOX.

KET QUA VA THAO LUAN

Pac tinh cta vat liéu hap phu

Hinh 1 cho théy ba loai vat liéu (BP, BP500 va BP-
KOH) trudc khi hdp phu c¢6 hinh thai khéng déu va
x6p bé mit. Vatliéu tho ban ddu BP c6 cdu tric bé mit
min, kich thuéc 16 réng nhé. Than sinh hoc BP500 ¢6
cdu truc bé min nhén, tho hon, hinh dang 16 réng to
hon nhu nhiing san ho. D6i véi BP-KOH, 16 x6p bén
trong dan d4n xuét hién to va nhiéu hon, nhiing 16
réng nay sé giup vat liéu dé dang va thuan l¢i trong
qué trinh hdp phy chét 6 nhiém. Mouiya et al. ! cling
nghién ctiu vé vat liéu hip phu vo chudi cho théy hinh
anh SEM ctia vo chudi ban ddu véi céc 16 rong khong
dong nhit. Két qua nghién ctu cho thiy sau khi hip
phu, c6 su thay ddi dang k€ trong céu tric cua vo
chudi, vo c6 vé bé mit tho rap véi cac 16 rong giong
miéng nui lta.

Phé FTIR ctia ba loai vat liéu thu dugc dé xac dinh cac
nhém chiic ¢6 trong vo chudi. Quan sat Hinh 2¢ cho
thdy mau BP, BP500 va BP-KOH ¢6 su dich chuyén
phS. Mau BP xudt hién cic nhém chiic dic trung
nhém C - H tai 2922 cm ™! va nhém C - C tai 1068
cm~!. Nhém O - H, C - H, C = Cva C - C xudt hién
& BP500 tuong ting tai 3446 cm ™!, 2923 cm ™!, 1569
cm~! va 1032 cm~!. Tuy nhién qué trinh bién tinh
than bing KOH da dich chuyén phd tai nhém chiic C
- C1a 1068 cm™" trén BP va 1032 cm™! trén BP500
thanh 1048 cm™~! trén BP-KOH. Mit khac, qua trinh
hoat tinh di lam bién m4t nhém chic C = C tai 1569
cm~!, Két qua nay chi ra ring nhém chiic acid car-
boxylic da phat trién trén than BP-KOH. Trén Hinh 2¢

ciing cho théy cuéng d6 nhém C - C trén BP va BP500
thap hon trén than BP-KOH. biéu nay dugc giai thich
do nhém cacboxyl da phan ting v6i nhém OH™ khi
TSH BP-KOH bién ddi bing KOH

Hinh 2a cho théy dién tich bé mat BET ctia ba loai vat
liéu ting ti 0,164 m?/g (BP) 1én 8,251 m>/g (BP500)
va 710,214 m?/g (BP-KOH) khi nhiét do nhiét phan
ting 1én. Palma et al.?® di bdo cdo gi4 tri clia dién
bé mat clia BP ¢6 nguén goc tii chudi ngy Pai Hoang
(Musa spp) 1a 5 m?/g. Dién tich bé mit cia BP lam
ti chu6i xiém (Musa acuminata x balbisiana colla)
trong nghién ctiu nay thip hon nhiéu so véi vét liéu
& nghién ctiu clia Palma et al.?’. Diéu nay cho thiy
giéng chuéi khac nhau ciing anh hudng dén dién tich
bé mit BET. Mit khac, Zeng et al. '? diing rom ra & céc
nhiét d6 khic nhau (BC) dé xu ly DOX, két qua cho
théy v6i dién tich bé mit BET ctia BC ting khi nhiét
d6 nhiét phan tang, cu thé tit 3,29 m?/g (BC300) 1én
9,95 m?/g (BC500) va 20,55 m?/g (BC700). Hinh 2b
cho thdy gia tri pH . ctia vat lieu BP-KOH 1a 7,7. Két
qua nay tuong dong véi cac nghién ctiu trudc. Zhang
et al.?! cho thdy pH . ctia than sinh hoc tif vo trdu
14 7,5. Bagheri et al.?? ciing cho thdy pH,,. clia than
sinh hoc ¢ ngué6n gdc tii vo hat chum ngéy la 7,09.

Anh huéng ctia vatliéu lén hiéu qua loai bd
doxycycline

Nhiét d6 nhiét phin ctia vt liéu c6 anh hudng d6i véi
viéc loai bo khdng sinh DOX. Dung lugng hip phu
gitia ba loai vat liéu thé hién xu hudng la TSH nhiét
phén & nhiét do cao c6 kha ning hdp phu cao hon so
v6i TSH nhiét phan & nhiét 6 thdp. Dung lugng hip
phu v6i BP-KOH 16n hon dang ké so v6i BP500 va BP.
Nhu thé hién trong Hinh 3, dung lugng hép phu ting
tu 15,89 mg/g, 44,61 mg/g va 89,11 mg/g tuong tGing
d6i v6i BP, BP500 va BP-KOH. Dién tich bé mit clia
BP-KOH cao hon rd rét so véi BP500 va BP (Hinh 2a),
diéu nay chi ra rang dién tich bé mat dugc tao ra tu
cac nhiét d6 nhiét phan khac nhau déng mot vai tro
quan trong trong su hap phu '2. Abioye and Ani?? cho
théy ring sy hinh thanh 16 réng & diéu kién nhiét do
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(b) BP-KOH

(b) BP 500

Hinh 1: Anh SEM ctia BP (a), BP 500 (b) BP-KOH (c)

cao, do hoat tinh KOH c6 thé dugc gii thich bang cac
phan ting sau:

6KOH + 2C — 2K + 3H, + 2K,CO; (1)

K>COj3 + 2C — 2K + 3CO (2)

K,CO3— K,O + CO; (3)

Két qua 13, nhiéu 16 x6p dugc hinh thanh khi K,CO3
bi khti bédi cacbon dé€ tao thanh K, K,O, CO va CO,.
Hon niia, kim loai K ti phan ting (1) va (2) cing gép
phén 1am tang thé tich 16 rong vi su tuong tic cua
cac nguyén t nay trong ma trdn cacbon cua vat liéu
c6 th€ md rong khoang cach gitta cac 16p nguyén ti
cacbon?*. TSH vdi cic dac tinh nhu cdu tric x3p, thé
tich 16 x8p 16n, dién tich bé mit cao va gidu nhém
chitc 191! duge st dung lam chét hip phu dé loai bo
khang sinh?°. Ngoai ra, tif két qua nghién ctiu nay
ciing cho thdy ring dién tich bé mit cia BP-KOH
(710.214 m?/ ¢) cao hon rat nhiéu so véi dién tich bé
mit ciia BP500 (8.251 m?/g), nhung dung lugng hdp
phu ctia BP-KOH chi cao gép d6i so véi dung lugng
hép phu ctia BP500. Diéu nay cho thiy rang ngoai yéu
t6 dién tich bé mét kha nang loai b6 DOX con phu
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thudc vao céc yéu t6 khac. Két qua dién tich bé mit
BET gbp phan giai thich cho co hdp phu ldp day 16
réng (pore-filling). Tuy nhién, khang sinh dugc loai
bo bsi TSH bang nhiéu co ché khac nhau bao gom tao
phtic bé mit (surface complexation), 1dp déy 16 rong
(pore-filling), tuong téc ky nudc (hydrophobic inter-
ations), lién két -7 (7-7 interactions), trao d6i ion
(ion exchage), lién két hydro (H-bonding) va tuong
tac tinh dién (electrostatic interactions)’. Do dé, co
chéloai bd DOX bang TSH can dugc thyc hién & cac
nghién ctu tiép theo.

Anh huéng ctia pH lén hiéu qua loai bo
doxycycline

pH 1a yéu t6 quan trong anh hudng dén qua trinh hip
phu va 13 mét trong nhiing thong d€ kiém soat tinh
chét ctia vatliéu hdp phu. Dién tich bé mit va tham chi
ca cdu truc cta chat hdp phu thuong bi anh hudng bai
su thay d6i ctia pH va dong thdi tinh chét héa hoc va
su thay ddi ctia céc loai chat hdp phu ciing dién ra. Bé
mat ctia chdt hdp phu c6 thé chiia céc dién tich duong
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Hinh 2: Két qua phan tich BET ctia BP, BP500, BP-KOH (a), pH,,z¢ ctia BP-KOH (b) va FTIR ctia BP, BP500, BP-KOH (c)

hodc 4m tuy thudc vao gid tri ctia pH p,c va gid tri pH
ctia dung dich. Tuy thudc vao pH ma DOX c6 mét s6
nhém chiic phén cuc va ion héa, bao gém cacboxyl,
rugu, amino, phenol va xeton. Gia tri pKa cia DOX 1a
3,50; 7,05 va 9,13 (Hinh 4b). Hai gia tri ddu tién dugc
quy cho hé tricarbonyl-methane va hé phenol dike-
tone. Céc gia tri thli ba dugc quy cho nhém amoni 2°.
O pH < 3,5, cc thanh phin chinh trong dung dich
la DOX™. Déi véi 3,5 < pH < 7,05 céc thanh phan
chinh trong dung dich 14 ion ludng tinh DOX*~. Déi
v6i 7,05 < pH < 9, céc thanh phén chinh trong dung
dich 1a anion DOX~. O pH > 9, céc thanh phén chinh
trong dung dich la céc di-anion DOX?~ 2°,

BP-KOH c¢6 gia tri pH ¢ 1a 7,7 nhu trong Hinh 2b.
Do d6, bé mit ctia BP c6 dién tich duong 6 pH < 7,7
va dién tich 4&m ¢ pH > 7,7. D€ nghién ctiu &nh hudng
ctia pH dén kha ning hép phu, cac thi nghiém dugc
thuc hién trong khoang pH tii 3-10 (Hinh 4a). Sy gia
tang hdp thu DOX tti 17,14 dén 59,12 mg/g thu dugc
béng cach ting pH tit 3 dén 6 va dat muc hép thu t8i
dala 59,12 mg/g & pH bang 6.

Anh huéng ctia su'thay d6i néng d6 doxycy-
cline

Hinh 5 cho thdy anh hudng ctia néng d6 khang sinh
ban ddu vé€ kha ning hip phuy, c6 thé nhan théy ring

kha ning hidp phu ctia DOX tang ti 43,4 1én 153,5
mg/g tuong ting véi néng do ban dau ctia DOX tang
trong khoang 20-140 mg/L. Kha nang hidp phu cta
BP-KOH ting khi néng d¢ DOX ting va dat dén gia
tri 16n nhat vé kha ning hép phu khi dung dich chuia
120 mg/L DOX. Hiéu qua loai bo DOX la tit 86,6%
dén 97,9% doéi véi cac nong do dugc nghién ctu.

Anh huéng ctia su thay déi thai gian

Dé nghién ctiu anh hudng cta thoi gian tiép xuc dén
viécloai bd DOX khéi dung dich nudc, cac thi nghiém
dugc thuc hién ¢ nong d6 ban dau 1a 120 mg/L, thoi
gian ti€p xdic khac nhau tii 3 dén 1440 phit, liéu lugng
BP-KOH la 0,03 gam, pH = 6 va lic & t6¢ do 6 dinh
150 vong/phit. Dung lugng hdp phu DOX trén BP-
KOH dugc théhién trong Hinh 6. Trang thdi can bing
ctia BP-KOH dat dugc trong 1440 phut (24 gio) va
hiéu qua loai bo DOX la 93,16%. Theo nhu nghién
cliu cia Hassan and Ali?” dung 14 tra den (SBTL) va
vo lyu (PP) dé xtt Iy DOX, két qua dat dugc la déi véi
SBTL trang thai cAn bing dat dugc trong 150 phit va
phén tram loai bo 1a 89%, trong khi thoi gian cén thiét
dé sy hdp phu trén PP dat dugc trang théi cAn bing 1a
90 phut va phan tram loai bd 1a 83%. Thoi gian loai bo
DOX ctia SBTL va PP chi c4n 150 phut va 90 phut da
dat trang thai can bing, trong khi thdi gian cin thiét
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Hinh 3: Anh huéng cla ba loai vét liéu dén dung lugng hap phu DOX

dé dat trang théi cAn bing ctia BP-KOH 1a 24 gid. Tuy
nhién phén tram loai bo ctia BP-KOH dat 93,16% cao
hon ctia SBTL va PP.

Anh huéng cta su thay d6i ndng d6 TSH

Déi v6i qua trinh hép phu, viéc tiéu thu chat hdp phu
thép hon 1a ¢6 1¢i vi tinh kinh t€ DE& danh gid liéu
lugng vat liéu hdp phu trong viéc loai b6 DOX phu
hop, liéu lugng chdt hdp phu BP-KOH dugc sdp xép
theo thu ty 0,3; 0,6; 1; 1,3 va 1,6 g/L tuong ung véi
khéi lugng than dung trong thi nghiém 13 0,01; 0,02;
0,03; 0,04 va 0,05 gam. Nhu dugc chira trong Hinh 7,
khi liéu lugng BP-KOH ting tii 0,3 g/L lén 1,6 g/L,
dung lugng hip phy DOX gidm 16 rét ti 3,0 xudng
0,62 mg/g. Mot ly do c6 théla véi viée ting liéu lugng
BP-KOH, dién tich bé mét chat hap thy, s6 lugng vi tri
hép thu va dién tich ti€p xtic cling ting 1én. Tuy nhién,
do su xép chong lén nhau ctia cac 16p vat liéu hap phu
dan dén hién tugng che chin céc vi tri hoat dong cé
sén trén bé mat chit hip phu do d6 kha nang hép phu
DOX trén 1 gam than bi gidm dén. Trong nghién ctiu
nay, xem xét hiéu qua loai bo va lgi ich kinh té, liéu

733

lugng BP-KOH 1 g/L dugc chon la liéu lugng t6i uu.
Tuy loai vt liéu khac nhau ma viéc stt dung liéu lugng
vatliéu déxiily DOX ciing khdc nhau. V&inghién ctu
dung cay ngd dong dé ché tao TSH dang hat dé xtt ly
DOX, két qua cho thdy khi ting liéu lugng TSH tang
tt 1,5 1én 6,0 g/L thi hiéu qué xt Iy ting 1én ro6 rét, sau
dé ting nhe tii 6,0 1én 7,5 g/LZS. Véi liéu lugng 6,0
g/L dugc cho 1a t6i uu d€ xu ly DOX d€ dem lai hiéu
qua cao, trong khi d6 véi vét liéu dugc diéu ché tii vo
chud6i BP-KOH liéu lugng t6i uu dé loai bo DOX 1a 1
g/L.

Dang nhiét hap phu

Trong nghién ciu nay, mé hinh Langmuir va Fre-
undlich dugc stt dung d€ mo ta tinh chat hip phu
ctia DOX boi BP-KOH 6 diéu kién t6i uu v6i ndng
dd6 DOX ban ddu trong khoang tti 10 dén 120 mg/L,
liéu lugng BP-KOH la 1 g/L va pH 6. Ky thuat tuyén
tinh dugc st dung d€ xdc dinh céc tham s6 tuong ting
clia cac mo hinh duge dp dung, dugc tém tit trong
Bang 2. Hinh 8b cho thdy mo6i quan hé tuyén tinh
gitta 1/qe va 1/Ce la rét phit hop (R? = 0,9879). Dung
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lugng hap phu t6i da (quayx) va gid tri Ky, d6i véi DOX
tuong ting la 121,95 mg/g va 0,02. Két qua chi ra rang
DOX dugc BP-KOH hidp thu don 16p. Ngoai ra, cac
gid tri ciia Ry déu nho hon 1, cho thdy qua trinh hdp
phu dién ra thuan lgi. Hinh 8c cho thdy méi quan
hé tuyén tinh gitta logqe va logCe 1a phit hop (R? =
0,8945). Thong s6 1/n cho biét kha nang chét 6 nhiém
14p déy cac 16 rong trén bé mit TSH?*0, Tu Bang 2
ta thdy tham s6 1/n va Ky ctia mé hinh Freundlich
lan lugtla 0,55 va 6,81. Gid tri 1/n nhd hon 1 cho thiy
chét 6 nhiém dé dang bi hip phu bai KOH-BPB?3!.
Dung lugng hép phu t6i da g4y dat 121,95 mg/g dya
trén md hinh Langmuir, cho thdy kha nang hip phu
DOX ctia BP-KOH vugt trdi so v6i cac chat hdp phu
khéc tii cac nghién ctiu trude (Bang 3).

KET LUAN

Vat liéu TSH ngudn goéc tit vo chudi (BP-KOH) da
dugc ché tao thanh cdng bang phuong phip nhiét
phéan va bién tinh bdi KOH. Céac két qua phén tich
SEM, BET cho théy vt liéu TSH ché tao dugc c6 cdu

tric x8p, dién tich bé mit Sppr = 710,214 mz/g. Két
qua xt ly DOX trong nudéc ctia BP-KOH dat 97,9%
v6i nong d6 DOX 120 mg/L, liéu lugng BP-KOH la
1g/L trong vong 24 gio. Tt két qua nghién ctu thay
rdng, TSH dugc diéu ché tii vo chudi c6 tiém ning 16n
trong ting dung xt ly DOX ndi riéng cling nhu cic
loai khang sinh khac gy 6 nhiém méi trudng nudc

ndi chung.
XUNG DOT LOI iCH

Céc tac gid tuyén b rang ho khong c6 xung dot lgi
ich d6i v6i nghién ctiu nay.

PONG GOP CUA CAC TAC GIA

Gidm sat, hinh thanh, thiét ké phuong phép luén, tai
trg kinh phi, viét - danh gid va chinh stia ban théo cudi
cung: Vo Thi Diéu Hién

Phuong phap, quan ly di liéu, phéan tich/d4nh gid di
liéu, diéu chinh mo6 hinh va viét ban théo géc: Nguyén
Vin Truc
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Hinh 5: Anh hudng clia su thay d8i néng d6 DOX

Bang 2: Théng s6 mé hinh Langmuir, Freundlich

M6 hinh Thong s6

Langmuir KL Qmax (mg/g) R?
0,02 121,95 0,9879

Freundlich Kr R?
6,81 0,8945

L4y mau, tién hanh thi nghiém trong phong, phén tich
mau: Nguyén Thi Hoa
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Bang 3: Dung lugng hap phu t8i da DOX (q,,.,) tif cdc nghién cuu trudc.
Vat liéu hidp phu pH Nong do DOX  Liéu lugng vt liéu  quax Tai liéu tham
hap phu (g/L) (mg/g) khao
(mg/L)
BP-KOH 6,0 10 - 50 1,0 121,95 Nghién ctiu nay
Than sinh hoc tit vé hat bi 8,0 10-100 2,5 18,46 Kaur et al.
do (PSSAC)
Than hoat tinh 7,0 5-30 6,0 32,39 Fan et al.?®
Than sinh hoc tit 14 tra 6,0 10 - 100 0,1 36,81 Hassan and Ali?’
Than sinh hoc bién tinh 8,0 10 - 100 2,0 52,37 Liu et al. 3
boi dong nitrat
Than sinh hoc tii vo trdu 6,0 40-300 5,0 73,63 Kaur et al. >
(RHA)
Than sinh hoc tit bun thai 6,0 10 - 60 0,6 128,98 Wei et al. >
bién tinh bdi ion sit
Than sinh hoc tii vo trdu 6,0 5-60 0,4 170,36 Zeng et al. 12
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ABSTRACT

This study evaluated the antibiotic removal efficiency of doxycycline (DOX) of biochar prepared
from banana peels with different temperatures. Factors affecting antibiotic adsorption (including
pH, initial DOX concentration, contact time, biochar dose) were studied. The results show that
biochar generated at high temperature (800 °C) and modified by KOH (BP-KOH), has higher antibi-
otic adsorption capacity than those at low temperature (no pyrolysis and 500 °C pyrolysis, BP and
BP500 respectively). The properties of the materials were determined by the scanning electron
microscope (SEM), Fourier Transform Infrared Spectroscopy (FITR), zeta potential, and Brunauer—
Emmett-Teller (BET) analysis methods. The SEM image shows that the fabricated material contains
many pores. FTIR spectra show that the fabricated material contains surface functional groups such
asO-H,C-H,C-C, etc. The BET results show that high surface area of BP-KOH (710.214 m2/g). The
DOX adsorption capacity (120 mg/L) of BP-KOH obtained a high treatment efficiency of 97.9% with
an adsorption time of 1440 minutes (24 h) with an optimal pH of 6. Research results showed found
thatadsorbent made from banana peel has great potential in the application of antibiotic treatment
in water.
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	GIỚI THIỆU
	VẬT LIỆU VÀ PHƯƠNG PHÁP 
	Hóa chất  
	Điều chế vật liệu
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