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DANH GIA KHA NANG XULY CHAT KHANG SINH TETRACYCLINE
TRONG NUGC BANG THAN HOAT TINH DUGC TONG HGP TU CAY LUC BINH
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Tom tat

Trong nhiing ndam gan dady, chdt khdng sinh, ddc biét la Tetracycline (TC) dang ngay cang trdé thanh mét chdt
6 nhiém ddng lo ngai trong moi trudéng nuéc. TC dugc sit dung rong rdi trong y té, nong nghiép va nuoi trong
thity sdn. Sau khi st dung, mot lugng 16n TC khéng dugc chuyén héa hoan toan va thdi ra méi truong thong
qua nuéc thdi, chdt thdi chdin nuéi,... Sy hién dién ciia TC trong nudc c6 thé gay hai cho cdc vi sinh vit cé lgi,
phd v can bdang hé sinh thdi. Viéc tiép xiic lau dai véi khdng sinh trong méi trudng cé thé thiic ddy sy phdt
trién ciia cdc chung vi khudn khdng khdng sinh va cé thé de doa dén siic khée con ngudi. Vi viy, dé gép phdn
gidm thiéu lugng khdng sinh trong moi truong nudc, nghién ciiu nay dugc thuc hién nham ddnh gid khad ndng
x4 Iy chdt khdng sinh TC bdng than hoat tinh ti¥ cdy luc binh. Nghién citu trinh bay viéc tong hgp than hoat
tinh tir sinh khéi cdy luc binh bing phuong phdp nhiét phan két hgp hoat héa héa hoc véi KOH 1.5M va tién
chdt Cobalt (II) sulfat (CoSO,). Than hoat tinh thu dugc duogc iing dung déloai bo khdng sinh Tetracycline khoi
dung dich nudc. Két qua phan tich dién tich bé mdt (BET) cho thdy than hoat tinh c6 cdu triic x6p phdt trién
tot véi dién tich bé mdt riéng dat 630.46 m2/g & diéu kién nhiét do hoat héa 600°C. Cdc thi nghiém hdp phu
dugc thuc hién dé ddnh gid dnh hudng ciia cdc yéu té6 nhu pH, liéu lugng than hoat tinh, thdi gian tiép xiic va
nong do TC ban ddu. Dung lugng hdp phu TC dat cao nhdt khodng 108.2 mg/g trong diéu kién toi uu, cho thdy
kha ndng hdp phy ddang ké ciia than hoat tinh tong hop dugc. Nghién ciiu nay chiing minh tiém ndng cia ciy
luc binh lam nguyén liéu thay thé hiéu qud va bén vitng dé sdn xudt than hoat tinh.
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Evaluation of Tetracycline antibiotic removal from water
by activated carbon synthesized from water hyacinth

Abstract

In recent years, antibiotics, especially Tetracycline (TC), have increasingly become a contaminant of concern
in the aquatic environment. TC is widely used in medicine, agriculture, and aquaculture. After use, a large
amount of TC is not fully metabolized and is released into the environment through wastewater, livestock
waste, and other sources. The presence of TC in water can harm beneficial microorganisms and disrupt the
ecological balance. Long-term exposure to antibiotics in the environment can promote the development of
antibiotic-resistant bacterial strains and may threaten human health. Therefore, to contribute to reducing the
amount of antibiotics in the water environment, this study was conducted to evaluate the ability of activated
carbon derived from water hyacinth to treat the antibiotic TC. The study presents the synthesis of activated
carbon from water hyacinth biomass using a pyrolysis method combined with chemical activation with 1.5M
KOH and Cobalt(Il) sulfate (CoSO4) as a precursor. The resulting activated carbon was applied to remove
the antibiotic Tetracycline from aqueous solutions. The Brunauer-Emmett-Teller (BET) surface area analysis
showed that the activated carbon has a well-developed porous structure with a specific surface area of 630.46
m2/g at an activation temperature of 600°C. Adsorption experiments were performed to evaluate the influence
of factors such as pH, adsorbent dosage, contact time, and initial TC concentration. The maximum TC
adsorption capacity reached approximately 108.2 mg/g under optimal conditions, indicating the significant
adsorption capability of the synthesized activated carbon. This research demonstrates the potential of water
hyacinth as an effective and sustainable alternative raw material for producing activated carbon.
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1. GIOI THIEU

Su phat tan cta cac hgp chat dugc phim, dic biét
1a khang sinh, vao moi trudng nudc da trd thanh mot
thach thic moi truong nghiém trong. Khang sinh
Tetracycline (TC), v6i ciu tric hoa hoc phtic tap va kha
nang ton du lau dai, 1a mot trong nhiing chét 6 nhiém
moi ndi dang lo ngai nhét [1]. Tetracycline (TC), mot
trong nhiing loai khang sinh dugc st dung rong rai nhat,
dugc dung dé diéu tri nhiém trung do vi khudn & nguoi
va dong vat. Bugc phat hién vao nhiing nam 1940, TC
dugc biét dén la mot loai khang sinh phd rong co tac
dung tic ché tong hgp protein va cé hoat tinh chéng lai
mot s6 lugng 16n vi khuén gram duong va gram am,
sinh vat khong dién hinh va ky sinh trting nguyén sinh
[2]. O nhiém Tetracycline dang la méi de doa toan ciu
ngay cang gia tang doi v6i da dang sinh hoc duéi nuéc
va trén can do viéc st dung chua tting c6 tién 1¢ ctia
nd trong nuoi trong thiy san, chdan nuoi va phong ngtia
bénh tat & ngudi. Su xdm nhép cta TC cé thé pha hay
cdu tric sinh thdi vi sinh vat trong mdi truong va gay ra
moi de doa nghiém trong cho con nguoi bang cach lam
x40 tron chudi thic an [3]. Do d6, viéc loai bd TC khoi
moi truong nudc la rat cap thiét.

Trong cac nghién ctiu da phat hién cac chit khang
sinh TC c6 mdt & nhiéu con song trén thé gigi. Nong do
TC thap (nd-21 ng/L) da dugc tim thdy & song Soeste,
Dtic; n6ng do oxytetracycline 56,1mg/L dugc phat hién
& Colorado, Hoa Ky [4]; Tetracycline, oxytetracycline
va doxycycline duge do trong cac mau nudc tu song
Drweca, Ba Lan, gan cac trang trai nuoi ca, nong do
trung binh lan lugt 1a 54,122 va 212 ng/L [5]. Mtc do
0 nhiém khdang sinh trong nuéc séng & Han Quéc &
muc kha cao, ba chit trong nhém TC (Tetracycline:
1420 - 254.820 ng/L; chlortetracycline: < 10 - 44,420
ng/L; oxytetracycline: < 10 -1410 ng/L) da dugc ghi
nhén trong nudc song ti€p nhén chit thai tii cac co s&
u phan lgn tai dia phuong. [6]

Trong mot nghién ctu tai Viét Nam, khang sinh
TCs dugc phat hién trong cac mau nudc & cac kénh,
ho6 6 Ha Noi. Nong do TC trung binh ¢ mau nudce cac
hé & Ha Noi 1a 116 ng/L. Dac biét, trong nghién ctiu
phén tich mau nudc song To Lich, song Kim Nguu, la
hai song nho dugc gia c6 bang ke bé tong d€ dua nudce
thai sinh hoat, nudc thai bénh vién va nudc mua chay
tran ra khoi thanh pho Ha Noi, da phat hién dugc 23
loai khang sinh, trong dé6 oxytetracycline va TC dugc
phat hién v6i nong do trung binh 1én dén 126 ng/L va
635 ng/L. [7].

Su xudt hién ctia khang sinh TC va cac san phdm
phan hty cta ching trong mdi trudng nudc da lam
thay d6i hé sinh théi, de doa dén céc sinh vat thay sinh.
Du lugng TC c¢6 thé lam thay d4i cdu truc, thanh phan
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vi khudn, ciing nhu c6 thé thay d6i déc tinh, chtic ning
cua cic sinh vat, pha v& chu trinh vi khudn quan trong
ctia hé sinh thdi thuy sinh, tic ché hoat dong vi khuén
nitrat hoa va vi khuin kht nito, anh hudng t6i dong
vat khong xuong séng, ca va dac biét la tao [8].

Trong cac nghién ctiu vé anh hudng cua cac chat
khang sinh trong moi trudng nudc trén cac sinh vét
thuy sinh (vi khudn, tdo va dong vét khong xuong
song) cho thdy tuy theo néng do khang sinh & cac
khu vic moi trudng 6 nhiém ma c6 thé c6 nhiing tac
dong c6 hai hodc thdm chi rat doc. Thuc nghiém cho
thay TC c6 nguy co rat cao d6i véi hé sinh thai (RQ
=101+103), tc ché su phat trién cua tdo va vi khudn
lam, tic ché sinh t6ng hgp protein & don vi ribosome
30S vi khuin bién Microtox [9]; TC va cac chat bién
d6i ctia TC (ETC, ATC) c6 thé gay ra nhiing tén hai vé
cdu truc cta tdo lam (pha v hé thong luc lap, qué trinh
plasmolysis, hinh thanh hat tinh bdt va tang tinh tham
cta té bao), chlortetracycline va chat hitu co hoa tan
anh hudng dén sy thay déi hoat dong ctia cong dong
vi sinh vt [10].

Mot s6 ky thuat da dugce phat trién trong nhiing
nam gin day dé€ loai bo TC khoi dung dich nudc.
Chung bao gom oxi hoa bic cao, dong tu, phan hay
quang xuc tac, phan huy sinh hoc, trao d6i ion, xu ly
bang cong nghé mang va hép phu. Trong s6 do, hap
phu 1a mot cong nghé hiéu qua dugc st dung rong rai
do céc uu diém 1a dé van hanh, chi phi thdp, hiéu qua
cao va khong cé nguy co tao ra san phdm phu cuc ky
doc hai [11]. Hap phu bing than hoat tinh n6i bat nho
hiéu qua cao, tinh linh hoat va kha nang loai bo da
dang cdc chit 6 nhiém. Dién tich bé mit riéng 16n, cdu
truc 16 x8p phat trién va su da dang cdc nhom chuc bé
mdt la nhiing yéu t6 chinh tao nén hiéu suat hap phu
cta than hoat tinh. Tuy nhién, hiéu qua hap phu bi anh
huong nghiém trong bdi cac tinh chat, bao gom dién
tich bé mit, d6 x6p va duong kinh 16 rong, ctia chét
héap phu va chat bi hap phu. [12]

Mic khic, gia thanh cta than hoat tinh thuong mai
va sy phu thudc vao cac nguodn tai nguyén khong tai
tao da thuc ddy nghién ctiu tong hop than hoat tinh tu
cac nguyén liéu c6 nguodn goc sinh khoi va chi phi thap.
Cay luc binh (LB), mo¢t loai thuc vat thiy sinh xam lan
phd bién & Viét Nam, c6 thé dugc tin dung lam ngudn
nguyén liéu do6i dao dé€ san xuét than hoat tinh.

Viéc nap vat liéu kim loai vao than sinh hoc c6
thé diéu chinh dang ké cac tinh chat bé mat ctia than
sinh hoc va thong qua cac tuong tac lién két cong hoa
tri gitia chat mang than sinh hoc va kim loai, n6 c6
thé gitp cai thién do 6n dinh cta chit xuc tac va tang
cuong thém hoat dong xuc tac ctia chit xuc tac than
sinh hoc [13]. Vi thé, nghién ctiu nay tap trung vao
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viéc tong hop than hoat tinh tu than céy luc binh bing
cach stt dung KOH lam tac nhan hoat héa chinh va
b6 sung Cobalt(II) sulfat (CoSO,) trong qua trinh diéu
ché. Than hoat tinh diéu ché véi CoSO, sé dugc dic
trung chi ti€t va danh gid kha nang loai bé khang sinh
TC tt dung dich nuéc, nham khai théc tiém nang cua
sinh khoi LB két hgp véi viéc cai thién hiéu sudt hap
phu thong qua diéu ché véi tdc nhan CoSO,.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit liéu va héa chdt

Céy luc binh (LB) dugc st dung trong nghién ctiu
da dugc thu gom tai cac kénh rach ¢ khu vuc xa Hoc
Mon, Thanh ph6 H6 Chi Minh, Viét Nam. Chét khang
sinh Tetracycline Hydrochloride C, H, N,O,.HClI, chai
25 gram, s6 Cas: 64-75-5 ctia hang Duchefa Ha Lan
va Cobalt(II) sulfate heptahydrate (CoSO,.7H,0), s6
Cas: 10026-24-1, xuat xt Trung Quéc. Dung mdi hoat
héa dugc st dung trong nghién ctiu nay la Potassium
Hydroxide 85%, Chai 500G, s6 Cas: 1310-58-3 cua
hang Xilong, Trung Qudc. Ngoai ra, Acetone (s6 CAS:
67-64-1, do tinh khiét 99% ctia hang Xilong, Trung
Qudc va nude cat 2 1an (s6 CAS: 7732-18-5, Viét Nam)
cling dugc st dung. Tat ca cac hda chét dugc st dung
dugc stt dung mot cach truc tiép ma khong can tinh
ché lai.

2.2. Phuiong phdp nghién citu

2.2.1. Chudn bi sinh khoi luc binh

Luc binh dugc thu gom tai cac kénh rach & khu
vuic x4 Hoc Mén, Thanh ph6 H6 Chi Minh, Viét Nam.
Phuong phap tién xt ly nhu sau: Luc binh sau khi thu
gom, phén la va ré sé dugc loai bo, phan con lai sé
dugc ritia sach dudi voi nude va cat khuc dai khoang
lcm. Sau do, say kho trong 1o & nhiét do 105°C trong
vong 24 gid d€loai bo hoan toan d¢ dm. Tiép theo, san
phdm dugc nghién min bang may nghién thanh bot va
loc qua réy kich thudc 16 1a Imm. Vat liéu sau d6 dugc
bao quan trong tt hut dm.

2.2.2. Chudn bi than hoat tinh ti; cdy luc binh

Than hoat tinh dugc tdng hgp bang phuong phap
nhiét phan va hoat héa hoéa hoc véi dung moéi KOH
1.5M. Cu thé, CoSO, sé dugc tron véi bot luc binh theo
mot ty 1é phan tram theo khdi lugng. Tiép theo, dung
moi KOH sé dugc thém vao véi ty 1¢ 1 : 2 (khdi lugng
bot luc binh : khéi lugng KOH). Hén hgp sau do sé
dugc sdy trong vong vai gio 6 105°C. Sau khi sdy hoan
tat, hon hgp sé duge cho vao cdc nung va dugc nhiét
phén & 600°C trong vong 1.5 gid. Qua trinh gia nhiét
va nhiét phan dién ra trong méi tridng N, véi toc do
gia nhiét 10°C/phut. Sau khi nhiét d6 giam vé nhiét do
phong, than hoat tinh dugc 14y ra, nghién va ray min.
Sau dd, than hoat tinh dugc trung hoa bang HCl 1M
déloai bo KOH du cho dén khi pH trung tinh va dugc
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rtta sach nhiéu 14n véi nude cit 14n va acetone. Sau khi
dugc rtia sach hoan toan, mau dugc sdy kho va dugc
bao quén trong tt hat dm.

2.2.3. Thi nghiém hdp phu theo mé

Phuong phap phan tich UV-Vis sé dugc st dung
trong nghién ctiu nay dé€ xac dinh néng d6 TC ban dau
va con lai trong dung dich. Cac dung dich chudn TC ¢6
nong do 25 mg/L; 50 mg/L; 75 mg/L; 100 mg/L va 125
mg/L dugc do mat do quang tai budc séng 358.5 nm.
Phuong trinh dudng chudn néng d6 TC sé c6 dang:

A=aC+b

Trong do, A la méat d6 quang, C (mg/L) la néng do
tuong ting cua TC.

Cac thi nghiém dugc thuyc hién trong binh dinh
muc 250 ml chiia 200 ml dung dich TC. Lugng than
hoat tinh cho vao lan lugt1a 0.3 g/L, 0.4 g/L va 0.5 g/L.
Phan ting dién ra & nhiét d6 phong véi day pH 3, 5, 7,
9, 11. Phan ting dugc thuyc hién trén mdy lic ngang véi
toc do lac la 150 vong/pht. Thé tich dung dich sé dugc
rut ra sau 15, 30, 45, 60, 75, 90, 105 va 120 phut. Cac
mau dugc loc qua gidy loc va sau d6 xac dinh nong do
6 budc song 358.5 nm.

Hiéu suat loai bo TC va dung lugng hap phu dugc
xac dinh theo cong thic:

Hiéu qud loai bo (%): p = £0=¢¢

X 100

Dung lugng hép phu (mg/g): ge = (co-ce)v
m

Trong do, CO (mg/g) va Ce (mg/g) lan lugt la nong
d6 ban ddu va néng d6 can bang cua TC, V (L) la thé
tich dung dich, m (g) 14 khoi lugng chat hap phu.

3. KET QUA VA THAO LUAN

3.1. Dién tich bé mdt va kich thuéc 16 rong cia
than hoat tinh

Dién tich bé mat va kich thudc 16 rong cta than
hoat tinh dugc xac dinh bang céc thi nghiém hap phu
- gidi hap N, biang phuong phap do BET (Brunauer-
Emmett-Teller) [14]. Hinh 1a m6 ta dién tich bé mat
ctia than hoat tinh, Hinh 1b biéu thi dudng déng nhiét
hap phu - gidi hdp N, ctia than hoat tinh tong hop dugc
(Hinh 1).

Duya vao két qua dang nhiét hip phu - gidi hip N,
cua than hoat tinh ti ciy luc binh cho thay su phat trién
vé dién tich bé mat va kich thudc 16 rong sau qua trinh
hoat héa. Dién tich bé mit dat dugc la 630.46 m?*/g. Méac
khac, duong ddng nhiét hdp phu chiing minh ring khé
nang hép phu cao nhét cua than hoat tinh tong hop
dugc la & ty s6 P/P0 bang 0.98. Hinh 1 cling cho thay
thé tich 16 x8p cao nhét cua vat liéu dugc quan sat § kich
thudc 16 x6p khodng 3 nm. Tém lai, trong than hoat tinh
téng hop dugc chi yéu co cdu tric 16 x6p vi md do do sé
lam tdng nhiéu vi tri hoat dong hon.
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Hinh 1. Két qud phan tich BET

3.2. Anh huéng ciia pH

Do pH da dugc chiing minh la tdc dong dén cac ddc tinh bé
mdt cua vat liéu va qua trinh san xudt cac goc tu do, do d6 anh
hudng dén viéc loai bd cac chat 6 nhiém [15]. D6 pH ban dau
cta dung dich la mot tham s6 anh huéng dén hiéu qua xu ly TC.
Do do, tac dong ctua pH ban dau dén kha nang hap phu TC trén
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Hinh 3. Do thi dnh hudng ciia nong do TC ban ddu

bé mat than hoat tinh dugc nghién ctiu
6 cac gia tri pH la 3, 5, 7, 9, 11. Phan
tng dién ra & nhiét do phong, nong do
TC ban dau la 75 mg/L, lugng than hoat
tinh thém vao 1a 0.5 g/L va thoi gian hap
phu la 60 phaut.

Tt Hinh 2 ¢6 thé cho thdy kha nang
hép phu TC cao nhét & pH bédng 3 véi
hiéu qua xu ly 1a 67% va thap nhat 1a &
pH béng 9 véi hiéu qua la 51%.

3.3. Anh hiiéng civa nong do TC ban diu

Anh huéng ctia néng d6 TC ban ddu
(tti 50 mg/L dén 125 mg/L) dén hiéu qua
hép phu cta than hoat tinh ti cay luc
binh dugc mo6 ta trong Hinh 3. Co6 thé
thdy, v6i nong do TC 75 mg/L thi than
hoat tinh dat hiéu sudt hap phu cao nhat,
con khi néng do TC nho hon hodc 16n
hon thi déu cho hiéu suit giam. Dbiéu
nay c6 thé la do trong qua trinh hap phu,
néng do chat 6 nhiém cao, nhiéu chat
htiu co dugc hip phu trén bé mit cua
than hoat tinh lam bao hoa bé mat vat
liéu, do d6 lam giam hiéu qua hap phu.
Ngugc lai, khi nong do chat hiiu co 6
nhiém qua it, sy tuong tac gitia cac phan
tli chat 6 nhiém va bé mait vat liéu bi han
ché, do d6 cting lam giam hiéu qua phén
huy chét 6 nhiém cua vt liéu. [16]

3.4. Anh huiéng ciia ham luigng vit liéu

Noéng do chat hdp phu la mét trong
nhiing thong s6 hiéu qua trong qua trinh
hép phu. Vi dy, Hasan va cdng su da bao
cdo trong nghién ctiu ctia ho ring bang
cach tang lugng chat hip phu & gia tri pH
toi uu, nguoi ta da quan sat thay kha nang
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tai ion cuia vét liéu tang 1én va tang hiéu
qua trong qua trinh hdp phu [17]. Tu
két qua thu dugc trén Hinh 4 cho thay,
v6i ham lugng than hoat tinh 0.5 g/L thi
thu dugc hiéu sudt phan hiy khang sinh
TC cao nhat, con & ham lugng than hoat
tinh thap hon déu cho hiéu sudt giam.
biéu nay c6 thé giai thich: Khi lugng
than hoat tinh tang thi hiéu qua xu ly
tang do s6 lugng cac vi tri hoat dong trén
bé mat than hoat tinh dugc tang 1én, mot
s6 lugng 16n hon cac goc hydroxyl va cac
tac nhan oxy héa manh khac sé dugc tao
ra d€ pha huy cac chét 6 nhiém hiiu co.

3.5. Anh hiudng cia thoi gian dén
hiéu quad xii ly TC

Anh hudéng ctia thsi gian dén qua
trinh hdp phu TC dugc thuc hién bang
cach thém 0.5 g/L than hoat tinh ti cay
luc binh vao 200ml dung dich TC cé
nong do 75 mg/L tai nhiing khoang thaoi
gian tii 15 dén 120 phut (budc nhay 15
phut) trong diéu kién pH bang 3. Hinh
5 cho thdy, anh hudéng cta thoi gian hap
phu dén hiéu qua xtt Iy TC ctia than hoat
tinh ti cay luc binh.

Tu Hinh 5 c6 thé thiy, dung lugng
hap phu ting dan khi thoi gian tiép xuc
tang tii 15 phat (79.3 mg/g) dén 90 phut
(108.2 mg/g). Ly do thoi gian dau téc do
hép phu rat nhanh la TC c6 thé dé dang
tiép can cac nhom chiic nang cé san trén
bé mit cua chat hdp phu [18]. Sau do,
khi tiép tuc tang thoi gian 1én 120 phut
thi dung lugng hap phu thay d6i hau nhu
khong déng ké. biéu nay khdng dinh qua
trinh hép phu dat trang thai cin bing sau
90 phut thi nghiém. Bang 1 cho théy, kha
néang hép phu TC cua than hoat tinh téng
hop dugc so véi cac nghién ctiu tuong
tu. Khi xem xét tai liéu, ta thdy rang, tuy
hiéu qua loai bé TC khong thuc su cao so
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Hinh 4. D6 thi dnh hudng ciia ham lugng vat liéu dén hiéu qud xi ly TC

120

100

]

DNG LU'CING HEP PHU {MG/G)
& g

20

15 30 45 60 75 a0
THON GIAN (PHUT)

105 120

Hinh 5. Do thi dnh hudng cia thoi gian dén hiéu qua xi ly TC

v6i cac nghién ctiu trude d6. Tuy nhién, nghién ctiu nay mé ra mot
huéng méi nhdm danh gia tiém nang cta cay luc binh trong viéc xti ly
6 nhiém TC trong nuéc.

4. KET LUAN

Nghién ctiu cho théy, tai nhiét d6 hoat héa 600°C, véi su b sung
tién chat Cobalt(II) sulfat (CoSO,) va hoat hoa véi dung méi KOH
1.5M, than hoat tinh thu dugc c¢6 dién tich bé mat 1a 630.46 m?/g. Két
qua nay chiing to su két hgp t6i uu cta cac yéu t6 trén da tao ra vat
liéu than hoat tinh v6i dac tinh hap phu cao, mé ra tiém nang ting
dung rong rai trong nhiéu linh vuc.

Bang 1. Bang so sanh véi cac nghién ciiu tuong tu

Vit liéu bi\r]léélllﬁ‘gud((:ng?L) hﬁf:)lﬁ;l?rr:lgg g) Tai liéu tham khao
Than hoat tinh tii vé mo 150 308.33 [19]
E‘i‘; ﬁﬁ"}‘f 1222 20 302.37 [20]
Than hoat tinh tii rom ra 0.5-32 14.16 [21]
Than hoat tinh tif luc binh 75 108.2 Nghién ctiu nay
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Thi nghiém hap phu theo mé TC da chiing minh
hiéu qua loai bo TC theo thoi gian (v6i dung lugng hap
phu cuc dai 108.2 mg/g & 90 phut). Nhiing két qua nay
cho thdy, than hoat tinh dugc téng hop tii ciy luc binh
c6 th€ mo ra tiém nang ting dung trong xt ly nudc thai,
mang lai mot gidi phap kha thi dé loai bo chit 6 nhiém.

Trong cac giai doan ti€p theo ctia nghién ctiu, than hoat
tinh thu duigc ¢ thé dugc nghién ctiu déloai bo TC khoi nude
thai trong mo hinh lién tuc. Hap phu khi thai, loai bo kim loai
ndng va loai bo thudc nhudm ciing cé thé dugc nghién ctiu.

Loi cam on: Nghién ciiu nay dugc tai trg boi Trudng
Dai hoc Nguyén Tdt Thanh, Thanh phé H6 Chi Minh
trong khuén kho dé tai ma s6 2025.01.75w
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