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SUMMARY

STUDY ON CIPROFLOXACIN ADSORPTION IN AQUEQOUS SOLUTION
OF ACTIVATED CARBON MATERIALS MADE FROM MANGOSTEEN PEEL

Successfully made activated carbon from mangosteen peel, which was physically activated and then
chemically activated by ZnCl, (ACMP), with a mass ratio of MP: ZnCl, equal to 2:1, activation
temperature 500 °C, time. Activate for 180 minutes. Fabricated ACMP activated carbon has graphite
structure, porous surface, specific surface area is 419,8554 m2/g, iodine index is 825 mg/g; isoelectric
point is equal to 5.34. The CIP adsorption efficiency was 98% at the initial concentration of 50 ppm.
The maximum adsorption capacity CIP for ACMP has been determined as qmax = 29.78 mg/g.

Keywords: Adsorption, Mangosteen peel, Activated carbon, Ciprofloxacin, Aqueous solution.

1. MO PAU

Ciprofloxacin (CIP) 1a mét loai khang sinh
fluoroquinolon va dugc st dung rong rai trong
diéu tri cac bénh nhiém tring ¢ nguoi va dong
vat trong vai thap ky gin ddy Do d6, nhiéu loai
hoa chit va cac phuong phap vét 1y, hoa hoc da
dugc phat trién dé loai bé CIP tir nude thai nhu
hap phu [1-13], quang xUc tc [14-18], ndi dién
phan [19], ozon héa, oxy hda [20], keo tu [21],
xir Iy vi sinh vat [22]. Trong s6 cic phuong
phap nay, hip phu di dugc chimg minh 1a mot
phuong phéap hiéu qua vi d& van hanh, chi phi
thdp va hiéu qua cao.

Than hoat tinh 1a chit hip phu thuong dugc st
dung trong thyc tién do kich thudc 16 réng phat
trién tdt, kha ning phan tmg cua cac nhém
chirc bé mat va dién tich bé mit 16n cung cip
nhiéu vi tri lién két hon dé hap phu [23, 24].
Hién nay hudng nghién ctru ché tao than hoat
tinh tir cic ngudn phu phdm nong nghiép dang
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dugc nhiéu khoa hoc quan tim vi ngudn
nguyén lidu sin, doi dao, gia thanh ré. Ming
cut ¢6 tén khoa hoc 1a Garcinia mangostana L
1a loai cay thudc ho Bira. Miang cut duoc tréng
rat nhiéu & khu vuc Pong Nam A, Sri Lanka,
An D6. Ngoai ra, loai cay nay con c6 & mot sb
nudce nhiét d6i Nam My. Vi du nhu: Colombia,
Puerto Rico,.... Viét Nam cling la mot trong s6
cac nudce cd thd nhudng phii hop dé ming cut
phat trién. Tuy nhién, mang cut chi sinh truéng
tdt & khu vuc Nam Trung B9, Dong Nam B9,
Tay Nam Bo. Riéng Tay Nam B (dong bang
song Ciru Long) c6 dién tich tréng ming cut
nhiéu nhét, khoang 4,9 nghin ha, cho san luong
khoang 4,5 ngan tan. V6 mang cut 1a phan bo
di cua trai mang cut, trong thanh phan vo mang
cut, c6 chtra cac hop chét cellulose, lignin va
hemicellulose 1a nguyén liéu chinh dé ché tao
than hoat tinh. Chinh vi vy, ché tao than hoat
tinh tir vé mang cut, ng dung lam chét phu xur



1y moi truong nude 6 nhidém cac ion kim loai,
phﬁm nhuém di duogc nhidu nha khoa hoc
nghién ctru [25-27]. Than hoat tinh diéu ché
theo hai budc chinh: Than héa cac nguyén li¢u
tho bén dudi 1000 °C trong méi truong khi tro,
sau d6 hoat hoa v6i sy c6 mit ctia chat oxy hoa
thich hop. Trong quéa trinh than héa, hiu hét
céc hop chat phi cacbon s& bi loai bo dan dén
con lai 1a cacbon c6 khbi luong ¢ dinh va c6
cAu trac 15 rdng. Budc hoat hoa sau s& dugc sir
dung dé mo rong duong kinh cua céac 16 nho va
cling tao ra 15 chan 16ng méi dé tang cuong
kha nang hép phu manh cua than hoat tinh. Sy
ngim tim cua tién chat than hoat tinh véi cac
tac nhan hoéa hoc nhu Na,CO;, KOH, ZnCl,
...c6 thé trc ché sy hinh thanh héc in. Do d6, su
phat trién cua cdu truc x5p dwoc cai thién bing
qua trinh hoat hoa héa hoc. Trong nudc chua
¢6 cong trinh nghién ctru nao vé hap phu CIP
trén than hoat tinh ché tao tir vo mang cut.
Chinh vi vay, trong bai bao nay chung toi gidi
thiéu vé cach ché tao than hoat tinh tir vo mang
cut hoat hoa vat ly sau dé hoat hoa hoéa hoc
bang ZnCly, nghién ctru hap phu CIP trong mdi
truong nudc cua than hoat tinh ché tao duoc
day 1a diém méi so vai tac gia da lam trude do.
2. THU'C NGHIEM

2.1. Ché tao than hoat tinh tir vé ming cut
Ming cut 1y vé dugc rira sach bang nude may
va nudce cat nhidu 1an dé loai bo tit ca cc hat
bui bén, phoi kho, nghién nho, sau d6 duoc dat
trong 10 nung (Carbolite Sheffield, Anh,
LMF4) nung & nhiét do 500 °C trong 2 gio, véi
toc do gia nhiét 10 do C / phut. Trong diéu
kién thiéu oxy nhu vay, vat liéu bi phan hay
nhiét thanh vat liéu carbon xép va cac hop chét
hydrocarbon. Sau d6 miu dugc ldy ra lam
ngudi dén nhiét do phong, rira bing nudc cit
cho dén khi pH bang 7. Miu sau d6 dugc sdy
kho & nhiét d6 105 °C dén khdi lugng khong
dbi, nghién nho, ray dén kich thuéc d = Imm.
Vit liéu luc nay dugc ky hi¢u 1a MP.

Vit liéu MP duoc tron voi ZnC; ran theo cac ty
16 khbi lwong MP : ZnCl béng 2:1 duoc
nghién trong c6i ma ndo, va chuyén sang chén
st 50 mL co na“ip day. Mot it mrde cat duogc
thém vao dé tao hdn hop sén sét va sau do
khudy trong 1 gid. Cac miu sau d6 dugce nung
dén 500 °C trong 180 phat. Sau khi hoat hoa

171

hoa hoc, cac san pham duoc trung hoa bang
dung dich HCI 0,5M. Sau d6, cac mau duogc
rira sach nhiéu lan bang nudc cit cho dén khi
dich dich loc cua chung dat dén moi trudng
trung tinh va sau d6 sdy kho ¢ 110 °C trong 24
gi®. Mau than hoat tinh lic nay dwgc ky hiéu 1a
ACMP. Cubi ciing, ACMP dugc nghién nho va
bao quan trong lo thuy tinh dé sir dung tiép
theo.

2.2. Khio sat dic diém bé mit, cAu tric,
thanh phin héa hoc ciia MP va ACMP

Hinh thai hoc cua vat liéu MP, ACMP duoc
khao sat bang kinh hién vi dién tir quét (SEM),
thanh phﬁn cua vat liéu MP, ACMP duoc xac
dinh bang phuong phap phd tan xa ning lugng
(EDS). Cac nhom chtrc bé mit cua vat lidu
ACMP duoc phan tich bang phd hong ngoai
(FT- IR). Cau tric cua vat lidu ACMP dugc
xac dinh bang phwong phap nhifu xa tia X
(XRD). Dién tich bé mit riéng vat lieu ACMP
dugc xac dinh bang phuong phap (BET). Céc
phép do SEM. EDS, XRD, BET duoc thuc
hién tai Vién Vat liéu - Vién Han 1am Khoa
hoc va Cong nghé Viét Nam. Quang phd hong
ngoai FT-IR dugc do tai Khoa Hoda hoc -
Truong Pai hoc Khoa hoc Ty nhién -Pai hoc
Qudc gia Ha Noi.

2.3. Nghién ciru hip phu CIP

Cac yéu t6 anh huong dén qué trinh hip phu
CIP duoc tién hanh khao sat 1a: pH dung dich,
thoi gian, khéi lugng ACMP, ndng d6 CIP ban
dau. Pé dam bao tinh Idp lai, mbi thi nghiém
déu dugc thuc hién it nhit 3 lan trong cung
diéu kién. Két qua 1a két qua trung binh cta 3
lan thi nghiém.

Anh huong ciia pH: Cho vao mdi binh 0,075 g
ACMP va 25 mL dung dich CIP ¢6 ndng do
dau trung binh 50 mg/L (dd dugc xac dinh
chinh xac ndng d6), c6 pH thay ddi tir 3 d&én
10, duoc gitt on dinh boi dung dich HNO; va
NaOH. Tién hanh lic trén may lic trong 60
phut, voi téc d6 300 vong/phut, ¢ nhiét do
phong (25+1°C).

Anh hwong thoi gian: Can 0,075 g ACMP cho
vao binh tam giac c¢6 dung tich 100 mL, cho
tiép vao binh tam giéc 25 mL dung dich CIP ¢6
ndng d6 trung binh 50 mg/L (di duoc xac dinh
chinh xac néng d6). Cac dung dich trén dugc
gitt 6n dinh ¢ pH = 6. Tién hanh lic trong



khoang thoi gian 15 -120 phut, véi toe do 300
vong/phit, & nhiét d6 phong (25+1°C)

Anh hwoéng cia khéi lwong vit liéu ACMP:
Can ACMP cho vao binh tam giac c6 dung tich
100 mL v6i khdi lwong thay doi tir 0,03 - 0,2 ¢
ACMP, cho tiép vao binh tam giac 25 mL
dung dich CIP c¢6 ndng do 50 mg/L (dd duoc
xac dinh chinh xac ndng d6). Cac dung dich
trén dugc giit 6n dinh & pH = 6. Tién hanh lic
trong 60 phat, véi toc do 300 vong/phit, &
nhiét d6 phong (25+1 °C).

Anh hwéng nong dg ban dau cia CIP: Cho
vao mdi binh tam gidc 0,075 g ACMP va 25
mL dung dich CIP c6 ndng d6 dau trung binh
thay d6i: 30-400 mg/L (d4 dwoc xac dinh chinh
xac nong d6). Cac dung dich trén dugc giit 6n
dinh & pH = 6 bang dung dich HNOs. Tién
hanh lic trong 60 phut, voi toc do 300
vong/phut, & nhiét dd phong (25 + 1°C).

Nong d6 cua CIP trude va sau khi hip phu
béng vat liéu ACMP duoc xac dinh béng
phuong phép phd tir ngoai kha kién do trén
may Hitachi UH5300 tai Truong Pai hoc Y
dugc - Dai hoc Thai Nguyén.

Hiéu suat hip phu CIP duoc tinh theo cong
thuce:

H 0 = “2=%2) 100 96 @)

o

Trong d6: Co 1a ndng d6 dung dich CIP ban
déu trude khi phan hiry (mg/L), Ces 14 ndng do
dung dich CIP sau khi phan hiy (mg/L), H la
hiéu sut hap phu (%).
3. KET QUA VA THAO LUAN
3.1. Khio sat tinh chét vat ly, dic diém bé
mit caa vat litu MP va ACMP
Két qua chup anh SEM cuia than hoat tinh MP
va ACMP dugc trinh bay trong hinh 1 va 2.
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IMS-NKL 5.0kV 5.8mm x3.00k SE(M)

Hinh 1. Anh SEM cuia than hoat tinh MP
Két qua phan tich phd tan xa nang lugng EDX
cua vat liéu MP va ACMP duoc chi ra trong
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bang 1, 2. Két qua cho thiy ACMP c6 ham
luong carbon tinh theo khdi lwong (81,45%) va
(86,54%) theo nguyén tir va luong oxy tinh
theo khdi lwong (15,39%) va (12,27%) theo
nguyén ti. Trong khi d6 miu MP c6 ham
luong carbon tinh theo khdi lwong (68,81%) va
(76,86%) theo nguyén tir va luong oxy tinh
theo khdi lugng (24,73%) va (20,74%) theo
nguyén tir. Sy ting 1én cia ham lugng carbon
(cd 10%), sy giam di cia ham lugng oxy cho
thiy da hoat hoa thanh cong vat liéu MP bang
ZnC|2'

IME-NKL 5.0kV 5.6mm x3.00k SE(M)

Hinh 2. Anh SEM ciia than hoat tinh ACMP
Bdng 1. Két qua phan tich EDX vit liéu MP

Nguyén té | % Khdi lugng| % Nguyén tir
C 68,81 76,86
o) 24,73 20,74
Mg 0,70 0,39
P 0,38 0,16
Cl 0,13 0,05
K 4,76 1,63
Ca 0,50 0,17
Tong cong 100,00 100,00

Badng 2. Két qua phan tich EDX vit liéu ACMP

Nguyéntd | % Khoi lugng | % Nguyén tir
C 81,57 86,74
o) 15,31 12,22
P 0,20 0,08
Cl 0,22 0,08
K 2,70 0,88
Tong cong 100,00 100,00

Cac nhom chuc trén bé mat cuia ACMP duoc
kiém tra théng qua chup phd hong ngoai FT-
IR hinh 3. Két qua trén hinh 3 cho thiy c6 van
phé rong & 3442.51 cm dai dién cho nhom -
OH, vén phd tai tan s6 1627,56 cm™ dugc cho



la cua dao dong hoa tri cia nhém cacbonyl
C=0 (cacboxylic). Su hdp thu hong ngoai cta
nhém CH ddi xtmg dugc chi ra tai dinh phd
1388,03 cml. véan phd tai 1096,24 cm™ c6 thé
géan cho dao dong ctia C-O [30].

Tinh chit bé mat va cdu tric mao quan cua
than hoat tinh ACMP duoc nghién ciru bang
phuong phap hap phu - khir hip phu N trén
méy TriStar 1l Plus Version 2.03 thé hién trén
hinh 4. Hinh 4 cho thiy duong hip phu ding
nhiét nito cua vat liéu ACMP cé dang loai IV
va vong lap tré H4. Puong ding nhiét loai IV
thuong gap trong chat hap phu xép, trong do
xay ra hién tugng ngung tu mao quan. Hon
nira, vong lap tré H4 thuong duoc tim thiy
trong chat hap phu c6 kich thudc hat tir vi mao
quan dén kich thuéc mao quan trung binh.
Hinh 4 cho thay thé tich khi N2 bi hip phu & 4p
sudt twong d6i P/P° (0-0,2) cho biét sy hién
dién cua vat li¢u cd kich thudc vi mao quan.
Su tOn tai cia cta vat liéu co kich thuéc mao
quan trung binh duoc chi ra ¢ 4p suét tuong
dbi P/P° trong pham vi 0,2-0,9. Hon nita, phén
dudi nho & 4ap suét twong ddi P/P° gan hon dén
1,0 (> 0,9) cho biét sy xuit hién cua vat liéu co
kich thudc mao quan 16n. Chinh vi vay vat liéu
ACMP c6 kich thudc mao quan trung binh la
cha yéu. Mt khac, két qua tinh toan tir két qua
do BET cho thdy thé tich mao quan trung binh
1a 0,279465 cm®/g, dudong kinh 15 xp trung
binh 12 2,66249 nm phu hop voi két qua cua
duong dang nhiét hap phy-giai hap nito cac vat
liu ACMP. Dién tich bé mit riéng cta vat lidu
ACMP 13 419,8554 m?/g. Piéu nay cho thiy
dién tich bé mit riéng cua than hoat tinh ché
tao tir vO sdu riéng hoat héa bang ZnCl, cao
hon than hoat tinh ché tao tor vo mang cut hoat
hoa bang HsPO4 [28]. Két qua phan tich XRD,
cia ACMP dugc thé hién trén hinh 5 cho thy
hai céc cyc dai rong trong pham vi 20 = 200 —
30° va 20 = 400 — 50°. C4 hai dinh dugc quy
cho sy phan xa mit phing (002) va (100) cua
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than hoat tinh. Do d6 ACMP ché tao duoc co
cAu tric than chi.
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Hinh 3. Phé hong ngoai FT-IR ciia ACMP
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Hinh 5. Gidn dé XRD ciia vit liéu ACMP
2.5. X4c dinh diém déing dién cia ACMP
Chuan bi cac dung dich NaCl 0,1 M c6 pH ban
dau (pH,) da dugc diéu chinh ting dan tir 0,94

Intensity (a.u.)

dén 8,35. Lay 9 binh nén c6 dung tich 100mL
cho vao méi binh 0,059 ACMP. Sau d6 cho 1in
luot vao c&c binh nén 100 mL dung dich cé
pHi tang dan da chuan bi sin & trén. Dé yén
trong vong 48 h, sau d6 dem loc liy dung dich
va xac dinh lai pH (pH;) cua cac dung dich



trén. Su chénh léch giita pH ban dau (pH,) va
pH can bang (pH) 1a ApH=pH,-pH, v& do
thi biéu dién su phu thugc cia ApH vao pH ,
diém giao nhau cua duong cong véi toa d6 ma
tai d6 gia tri ApH = 0 cho ta diém dang dién

can xac dinh Tur két qua & hinh 6, ta xac dinh

diém dang dién (pH ;) cia ACMP la lem—

6,03. Piéu nay cho thay khi pH < pH

pzc‘
bé mat AC tich dién dwong, khi pH >pH _ th

bé mit ACMP tich dién am.

g /
o v
= &

0.0

0.5 -

1.0

Hinh 6. D6 thi xdc dinh diém dang dién ciia
ACMP
2.8. Khio siat mdt so yéu t6 anh hwéng dén
kha ning hidp phu CIP cia ACMP theo
phuong phap hép phu tinh
2.8.1. Anh huéng ciia pH
Qua trinh hip phu bi anh huéng rat nhiéu bai pH
cia mdi truong. Sy thay ddi pH ciia méi trudng
dan dén sy thay doi vé ban chét cua chét bi hap
phu, cac nhém chic bé mat, thé oxy héa khir,
dang ton tai ciia hop chat d6. Vi vay, pH ludn la
yéu t6 dau tién va quan trong anh huong téi tat ca
cdc qua trinh xur 1y moéi truong nudc hién nay.
Viéc xac dinh duoc khoang pH nhit dinh cho
mot qué trinh nao d6 dé dat hiéu qua cao nhat Ia
khong thé thiéu duoc.

100 95.2995,4196,3597,3398.56, H%
®ss 7287 ,5786,66
_
& 80
S’
=60
2
= 40
=
=20
0
5 pH 7
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Hinh 7. Do th; biéu dién anh huong cua pH
dén qué trinh hdp phu CIP ciia ACMP

CIP 1a mot loai thube khang sinh, CIP ton tai &
dang cation (CIP*) do cO su proton hoa cua
nhém amin dudi pH 5,9. Khi pH 16n hon 8,9,
CIP ton tai & dang anion (CIPY) vi sy ion hoa
cua axit cacboxylic. Ngoai ra, ton tai ¢ dang
ludng cuc trong khoang pH 5,9 -8,9 [10]. Su
phu thudc gia tri pH ban dau dén hi¢u suat hap
phu CIP duogc chi ra trong hinh.7. Hinh 7 cho
thay hiéu suat hap phu CIP cua vat lieu ACMP
tang dan tir gi4 tri pH tir 2-6 sau d6 giam dan
tir 6-12, dac biét co su suy giam nhanh & gia tri
pH bing 7. Piéu ndy c6 thé duoc giai thich
bang twong tac tinh dién giira dién tich bé mat
cia ACMP va dién tich cua CIP. Tai gi tri pH
bang 6 bé miat ACMP tich dién am nén co su
hdp phu cation (CIP*) trén bé mat &m cua
ACMP manh mé. Su suy giam nhanh chéng
sau khi pH 7 c6 thé duoc giai thich boi tuong
tac day gitra bé mat tich dién am cia ACMP va
CIP. Do vay, ching tdi lya chon pH hip phu
t6t nhat d6i vai dung dich CIP 1a khoang pH =
6. Gia tri nay duoc sir dung cho cac thi nghiém
tiép theo

2.8.2. Khdo sdt thoi gian dat cin bing hip
phu

100

90

70

—=—46,91mg/L

—e— 64,03mg/L

—a&—110,25mg/L

0 20 40 60 80 100 120
Thoi gian (phat)

60

Hinh 8. S phu thudc cia hiéu sudt hcfp phu
CIP vao thoi gian
Hiéu qua sir dung chat hip phu phu thudc vao
tbc do hap phu cua chit tan tir pha long vao
pha rin, dugc danh gia qua hidu suat hap phu
khi tién hanh trong nhitng khoang thoi gian
khac nhau. Tir két qua hinh 8 ta thiy cac duong
@b thi biéu dién sy phu thudc cua hiéu suét hap
phu CIP vao thoi gian khi khao sat ¢ nhiing



ndng do khac nhau déu cho dang diéu dd thi
nhu nhau. Cu thé 1a: trong khoang thoi tir 15 -
120 pht, higu suat hap phy ting twong doi
nhanh tir 15 - 60 phiit va ting theo quy luat gan
nhu tuyén tinh va dan 6n dinh trong khoang
thoi gian 60 - 120 phdt. Do vay, thoi gian dat
can bang hap phu 1a 60 phat. Két qua nay duoc
sir dung cho céc thi nghiém tiép theo.

2.8.3. Khio sdt anh hwéng ciia khéi lwong
ACMP dén khd néing hip phu CIP

Két qua tir hinh 9 cho thay khi tang kh6i luong
ACMP hiéu suit hip phu CIP ting, su ting nay
1a tuyén tinh trong khoang khéi luong vat lidu
hép phu tir 0,05 -0,75g, Didu nay co6 thé 1i giai
do sy tang Ién cua dién tich bé mat va su tang
1én cua s6 vi tri cac tim hip phy. Nhung dung
lwong hip phu lai giam 1a do dung luong hip
phu ti 1& nghich véi khdi lwong. Tuy nhién
trong khoang khdi lugng ACMP ting tir 0,075
—, 0,2g, hiéu suat hap phuy ting khong nhiéu (tir
98,17 - 99,17%). Vi vay chung t6i lya chon
khdi lwong ACMP bing 0,075 g hay ty 1& kh6i
luong vat lidu: thé tich dung dich bang 3 g/L
cho cac nghién ctru tiép theo

105 98.17 98,36 99,05 99,17

20 80,15
7 60,87
3
15
0
qneg
4

0,03 0,05 DD?% Dl
Hinh 9. Si phu thugc hiéu suat hap phu CIP
vao khei luwong chat hap phu
2.8.4. Khdo sé&t danh hwong néng d¢ dau cia
MB

(1]
mcg/gm

120

8.827.02
100 84,64

0 76,15

57.8
=0 8053 34
= 38,25
0 25,98, ¢
20

Néng dé (mg/L)
Hinh 10. Po th; biéu dién si phu thugc cia
hiéu suat hap phu vao néng dé dau
Tir hinh 10 ta thay khi ting ndng d¢ chat bi hap
phu thi hiéu sudt hép phu giam va dung luong

hip phu ting. Diéu nay dugc giai thich nhu sau:
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Tc d6 hip phu tuan theo quy luat

Vhp = knp .C.(1-8) 0: Do che phu

O nong d6 thip (dung dich loing), 1-0 =
const, khi C tang thi vhp, ting tuyén tinh. Tuy
nhién, giai doan nay chi ton tai & mot gidi han
nhét dinh tuy thudc vao ban chét ion va chét
hap phu. Sau d6, néu tiép tuc ting ndng do thi
Vip ting khong dang ké va dén mot mic nao do
néu tiép tuc ting nong do thi vpp hiu nhu
khong tang nita tham chi co thé giam di.

104 y = 0.0336x + 0.1945
R? = 0.9986

Ceblq (/L)

Hinh 11. Su phy thugc cia Cep /0 Va0 Cep doi
véi s hdp phu CIP
Bdng 3. Dung lwong hap phu CIP cwc dai
(Qmax) ciia vt liéu ACMP va mét sé vt liéu

hdp phu khéc
D
lul;:lg Tai kicu
STT | Vatlicuhdpphu | . 2 | tham
hap phu ,
khao
(mg/g)
1 Than béo 25.00 [1]
Nano Fe;04 24.00 [4]
3 Dat sét 128.00 [3]
montmorillonite
4 Théan va la khoai | 23.36 [8]
tay
5 Axit humic 13.64 [9]
6 Than tre 36.02 [10]
hene xdp-
7 | Craphenex0p | e 00 | g
protein dau nanh
Than hoat tinh con
8 | chétaotrvo | 2076 | o9
. trinh nay
mang cut

Phan tich dang nhiét hap phu dong vai tro rat
quan trong cho muc dich thiét ké thi nghiém va
ché tao vat liéu hip phu. Cac sé lidu thuc
nghiém dugc phan tich véi mé hinh hap phu
dang nhiét Langmuir vi ching 1a cé dién va




don gian md ta can bang giita cc ion hap phu
trén chit hap phu va cac ion trong dung dich
tai mot nhiét do khong doi. Két qua thé hién
trong hinh 11. T hinh 11 xac dinh dugc dung
luong hap phu cuc dai gmax= 29,76 mg/g va
hang s6 b = 0,173 (L/g). Su hip phu CIP cua
ACMP duoc md ta tt theo mod hinh hap phu
dang nhiét Langmuir. Piéu nay duoc thé hién
thdng qua hé sé hoi quy cia phuong trinh: R?
= 0,9653. Két qua so sanh dung lugng hap phu
CIP trén cac vat liéu hap phu khac nhau (bang
3) cho thay dung lwong hép phu cuc dai (qmax)
cua vat lieu ACMP dbi voi CIP 1a tuong ddi
cao.

4. KET LUAN

Di ché tao thanh céng than hoat tinh tir vo
mang cuyt hoat héa vat 1y sau d6 hoat hoa hda
hoc bang ZnCl, (ACMP), vai ty Ié khdi lugng
MP : ZnCl, bang 2:1, nhiét &6 hoat héa 500 °C,
thoi gian hoat héa 180 phat. Than hoat tinh
ACMP ché tao duoc c6 cau tric than chi, bé
mat xdp, dién tich bé mat riéng 1a 419,8554
m2/g, chi sé iot bang 825 mg/g; diém dang
dién bang 5,34. Hiéu suét hap phu CIP dat 98%
tai ndng do ban dau 50 ppm. Pa xac dinh duoc
dung luong hap phu cuc dai dbi véi CIP cua
ACMP la gmax = 29,78 mg/g. Do d6 than hoat
tinh ACMP duoc hoat héa véi ZnCl, ¢ trién
vong trong viéc xtr ly thude khang sinh. Day la
mot vat lidu ré tién va kha thi trong viéc loai bo
thuéc khang sinh ra khoi ngudn nudc thai bi &
nhiém.

Loi cam on: Nghién ctru nay dugc tai trg boi
Truong Pai hoc Su pham — DPai hoc Thai
Nguyén theo dé tai cip co so, ma s6:TNUE-
2022-07;
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