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ABSTRACT

This study optimized the synthesis of durian shell-derived activated
carbon (AC) via KOH chemical activation for the removal of amoxicillin
(AMX) from aqueous solutions. The optimal conditions (KOH-to-
biochar mass ratio of 2:1, impregnation time of 5 h, and activation
temperature of 400 °C) yielded a material recovery of 46.2% and a
specific surface area Sger of 866.502 m?/g, a well developed micro-
mesoporous structure with a total pore volume of 0.483 cm?/g and a
point of zero charge pHp.e of 6.5, AMX adsorption reached its
maximum at pH 5.0-6.0, where AMX predominantly exists in its
zwitterionic form driven by the simultaneous contributions of hydrogen
bonding, m-m dispersion interactions, and capillary diffusion. The
adsorption kinetics strictly followed the pseudo-second-order model (R?
> 0.99), reaching equilibrium within 120 min, controlled simultaneously
by boundary layer. Equilibrium data fitted well to the Langmuir isotherm
model (R? > 0.99), yielding a maximum monolayer adsorption capacity
of 92.85 mg/g at 298 K. These findings demonstrate that AC from
durian shell is a low-cost, highly efficient, and environmentally friendly
adsorbent for water treatment.

Gidi thiéu chung

dugc dénh gia cao nha hiéu qua kinh té€ va tinh bén
viing sinh thai [3, 4]. Tai Dék Lak, phu phdm vo sau

Su tich tu khang sinh amoxicillin (AMX) thuéc nhém B-
lactam trong maoi trudng nudc tU nudc thai y té va sinh
hoat dang de doa an ninh ngudn nudc va sinh thai
toan cdu. Cau tric vong B-lactam bén viting khong chi
gay dbéc hé sinh vat thay sinh ma con thic déy vi
khuén khang thudc, dat ra yéu cau cédp thiét vé cong
nghé x ly triét dé [1, 2].

Trong s6 cac phuong phap x& ly, hdp phu bang
carbon hoat tinh ché tao t& phu phdm néng nghiép
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rieng phét sinh khéi lugng rat I6n (chiém 35-70%
trong lugng qud), gay 6 nhiém moi trusng [5, 6]
nhung vd&i ham lugng lignocellulose cao, day la tién
chét ly tudng dé kién tao khung carbon theo dinh
hudng kinh té tuén hoan [7, 8].

Tuy nhién, quy trinh hoat héa héa hoc bang KOH dé
dinh hinh cdu tric mao quan cla carbon tir vo sau
rieng Dak Lak chua dugc khdo sat hé théng. Co ché
hoa ly bé mat chi phéi tuang tac gitia khung carbon
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vGi phan tr AMX & trang théi luGng cuc (zwitterion)
cling la khoang tréng khoa hoc can lam ré.

Nghién ctu nay dugc thuc hién nham danh gia hé
théng kha nang hép phu AMX cla carbon hoat tinh
ché tao tir vo sdu riéng Dak Lak. Cac yéu t6 anh hudng
dén cdu trdc mao quan, déng hoc, mé hinh can bang
dang nhiét va ca ché tuong tac bé mat dugc lam sang
té, ngoai ra con cung cdp gidi phap vat liéu chi phi
thap, hiéu qua cao cho kiém soat & nhiém nudc tai khu
vuc Tay Nguyén [9, 10].

Thuc nghiém va phuang phap nghién cdu
Héa chdt va thiét bj

Céc hoa chét dugc st dung trong nghién cu la dang
tinh  khiét phan tich: Potassium hydroxide (KOH),
amoxicillin - (AMX,  CisH19N30sS),  sodium  hydroxide
(NaOH), acid hydrochloric (HCI), sodium chloride
(NaCl), nudc cét, vo sau riéng thu gom tai tinh Dak Lék.
Lo nung clia Trung Qudc, may do phé hép thu phan
tr UV-Vis.

T6ng hop va ddc trung carbon hoat tinh tir vé sdu riéng

V& sau riéng dugc rira sach, cat nho kich thudc khoadng
X1 cm, sdy khé & 105 °C trong 24 gid, nghién min va
ray dong déu. Bot nguyén liéu dugc nhiét phan yém
khi trong chén st déay kin tai 500 °C vdi t6c do 5-10
K/phut, gitr nhiét trong 4 gid thu dugc than sinh hoc.

Tiép theo, than sinh hoc dugc tdm dung dich KOH
theo ty & khéi lugng KOH:than = 2:1, khudy déu trong
5 gid & nhiét d6 phong. HOn hop dugc sdy kho &
110°C trong 24 gid, nung hoat hda yém khi & 400°C
trong 1 gid. S&n phdm hoat héa dugc rita bang dung
dich HCl loang, sau dé rta nhiéu lan bang nudc cét
néng dén pH trung tinh (6.5 - 7.0), sdy kho & 105 °C,
nghién min va bao quan trong binh hat &m (ky hiéu la
AQC). Hiéu sudt thu hoi vat liéu (H%) duoc xac dinh theo
cong thuc:
my
H% = —x 100%
my

C4u truc tinh thé, nhdm chiic bé mat va hinh thai hoc
clia AC dugc déanh gié tudng Ung thong qua gidn doé
XRD, phé FTIR va anh SEM. Dién tich bé mat riéng va
phan bd kich thudc mao quan dugc xac dinh bang
phuong phép Brunauer-Emmett-Teller (BET). Biém
dang dién pHp.c dugc xac dinh tir thuc nghiém: Pha
cac dung dich NaCl 0,1 M c6 pH ban déau (pHo) tU 2
dén 10, thém bét AC vdi lieu luong 2 g/L, lac déu dat
can bang, do lai pH sau khi tach pha lédng (pHs). Diém
dang dién cla vat liéu la gia tri pHo tai vi trf dudng
cong bién thién ApH (ApH = pHs - pHo) ¢t truc hoanh
tai ApH = 0.
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Bdnh gid kha ndng hdp phu Amoxicillin

Kha ndng hép phu AMX dugc thuc hién bang phuong
phap tinh: Lac déu dung dich AMX (50 mL) cé ndng dé
ban dau thay déi (50 — 250 mg/L) v&i lugng AC xac
dinh trén may 1ac 6n nhiét (150 vong/phat) & nhiét do
phong. Khdo sat anh hudng cla cac diéu kién van
hanh bao gém: pH dung dich (2,0 - 10,0), khéi lugng
AC (0,02 - 0,20 g/50 mL), thai gian tiép xuc (30 — 720
phut) va néng dé AMX ban dau (50 — 250 mg/L). Sau
khi k&t thuc thdi gian 1ac, hdn hop dugc ly tam (5000
vong/phtt, 10 phat) va loc qua mang loc 0,45 pum dé
tach pha 1ong. Nong dé AMX con lai trong dung dich
dugc dinh luong bang phuong phép phd hép thu
phan t& UV-Vis tai budc séng hap thy cuc dai Amax =
272 nm dua trén dudng chudn da thiét lap. Dung
lugng hap phu can bang ge (Mg/g) va hiéu suét loai bo
H% dugc tinh toan tur cac sé liéu ndng dé thuc nghiém
theo cong thuc:

Cy— C
H%zM.wo%
Co
N CEA SR

e m

V&i: mo: Khéi lugng boét khéd voé séu riéng trude khi hoat
hoa (g); my: Khéi lugng ciia AC thu dugc (g); Co: Nong
d6é ban dau cia AMX trong dung dich (mg/L); Ce
Nong dé cia AMX con lai tai thai diém khao sat
(mg/L); V: Thé tich dung dich AMX dem di hdp phu (L);
m: Khéi lugng ctia vét liéu AC cho vao binh phan ting (g).

DU liéu thuc nghiém thu dugc dugc md phong toéan
hoc bang cac mé hinh déng hoc (biéu kién bac 1, biéu
ki€n bac 2) va cac md hinh dang nhiét hdp phu
(Langmuir, Freundlich).

Két qua va thao luan
T6i uu héa diéu kién tong hgp vat liéu AC

Quy trinh ché tao AC tir vo séu riéng dugc t6i uu hda
qua ba thong sé: ty 1& khéi lugng KOH:than, thai gian
ngam tam va nhiét dé hoat hda (Bang 7).

Ty 1& khéi lugng KOH:than déng vai tro quan trong déi
v&i sy hinh thanh cdu tric 16 x8p. Khi tang ty 1& ti 11
lén 2:1, dung lugng hdp phu AMX (ge) tang tu 28,5
mg/g 1én dat gia tri cuc dai 43,16 mg/g, mac du hiéu
suat thu hoi vat liéu giam tur 58,4% xudng 46,2%. Su
thay déi nay 1a do co cac phan Ung oxy héa-khir gitra
carbon va KOH & nhiét d6 cao [11]:

6KOH + 2C — 2K + 3H, + 2KoCOs3

& nhiét d6 cao, mudi K2COs tiép tuc bi khir gidi phong
oxide carbon, déng thdi cac nguyén ti potassium kim
loai tu do (K) bay hai va xen cai vao gilta cac I6p mang
carbon, lam gidn nd cac I&p graphit va tao nén hé
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théng vi mao quéan phat trién. Tuy nhién, khi tang ty 1&
kiém 1én 3:1 (MR3) va 4:1 (MR4) gay ra hién tugng "qué
hoat hda", dét chay vach ngédn va sdp mang ludi x6p,
dan dén hiéu suat thu hoi gidm xuéng 31,1% (MR4) va
e sut gidm con 30,04 mg/g.

Bang 1: Thong s6 t6i uu hoa quy trinh téng hap AC va
két qua hép phu AMX sa bd (Co =100 mg/L, V = 50
mL m=005g,t=5h)

Hiéu
KOH: Thai Nhiét  sudt Qe
Mau : than gian dé  thu  (mg/
(g () (O hoi 9)
(%)
MR 11 5 400 584 285
MR2 W o9 5 400 462 4376
ngam
MR3 31 5 400 385 37,06
MR4 41 5 400 311 30,04
MT1 2 3 400 501 33,08
MT2 ;T‘a? 21 4 400 483 38,04
MT3  am 2 5 400 459 43,03
MT4 21 6 400 457 42,42
MTel Nhietde 271 5 300 658 19,06
MTe2  hoat 21 5 400 461 43,05
MTe3  hoa 211 5 500 284 3452

MRT1 MR2

MTel
Hinh 1: Anh SEM cla vat liéu AC tir vo sau riéng & cac didu kién tdng hap khac nhau

MTe2

Khdo sat thai gian ngadm tém cho thdy 5 gid la thdi
gian dam bao su khuéch tan déng déu cua céc ion K*
va OH" vao sau trong cdu tric sudn carbon; kéo dai
lén 6 gio khdng co su cai thién dang ké.

Vé nhiét dé hoat hoda, & 300 °C (MTel), nhiét lugng
chua di dé€ phan hly hoan toan cac hgp chat dé bay
hai, gay ngh&n phan I6n hé théng 16 x8p s cap (e =
19,06 mg/q). & 400 °C (MR2), qua trinh an mon va khi
hoa cla kiém dién ra triét d€ nhat [11]. Khi nang lén
500 °C (MTe3) dung lugng hép phu va hiéu sut thu
hoi vét liéu giam dang ké, hién tugng dét chay va sup
dé khung carbon cuc bd lam gidm céc nhém chirc
hoat tinh trén bé mat [12].

Do do, cac diéu kién téng hgp thich hap nhat dudc xac
dinh 1a: ty 16 KOH:than = 2:1, thai gian ngam 5 gid va
nhiét d6 hoat hoa 400 °C (Mau MR2/MT3/MTe2).

Bdc trung cdu tric va bé mdt

Anh SEM clia 11 mau vat liéu (Hinh 1) thé hién su phan
héa ré rét vé hinh thai bé mat theo cac diéu kién téng
hop. Két qua cho théy ty 1é KOH:than la 2:1, ngam 5
gid, hoat héa & 400 °C la diéu kién phu hgp nhat dé
phét trién hoan thién mang Iudi vi mao quan va mao
quan trung binh dang t6 ong dong déu, khac phuc su
nghén x6p & nhiét dé thdp hodc sdp khung mao quén
do qua hoat hoa.

MT3 MT4

MTe3
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C4u trdc pha (XRD), dic trung lién két (FTIR), dac trung hap phu khit hdp phu N2 ctia mau MR2 dudgc thé hién

trong hinh 2.
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Hinh 2: M6t s6 déc trung cdu tric cla AC (a) Gidn do nhiéu xa tia X; (b) Ph& hdng ngoai; (c) Gian dé BET; (d) Do
thi xac dinh diém dang dién

Gidn dd XRD & Hinh 2a thé hién hai dinh nhiéu xa
rong, tu c6 cuong dé thap tai 26 = 20° - 24°, tuong
Ung v&i mat (002) va 42° - 44°, tucng Ung vdi mat
(100), két qua cho thdy pha carbon tén tai chi yéu &
dang v6 dinh hinh. Béng thdi, khdong xudt hién cac
dinh phé clia tap chét vo ca, chiing minh quy trinh ria
bang HCl va nudc c&t nong dat hiéu qua cao.

Hinh 2b cho thdy, bé mat AC giau cdc nhém chic
phan cuc chlfa oxygen gdém dai dao déng kéo dan O-
H (3400-3800 cm™ va dai réng 3050 cm™), C=C vong
thom sp? xen pha véi C=0 (1580-1650 cm™), bién dang
O-H/ C-H (1420-1460 cm™) va lién két C-O (1000-1150
cm™). Cac nhom chiic nay dong vai tro la tdm hoat tinh
hinh thanh lién két hydrogen va tuong tac cho—nhan
electron - Tt

Phuong phap BET cho thdy AC téng hop dugc thé
hién d&c tinh lai gitta dudng dang nhiét Kiéu | va Kiéu
IV (vong tré H4), chiing to sy ton tai dong thdi clia hé
théng vi mao quan va mao quan trung binh. Dién tich
bé mat rieng dat 866,502 m?/g, vai téng thé tich mao
quan (Viot tai P/Po = 0,99) la 0,483 cm?/g. Trong do,
Vmicror tiNh theo phuong phéap t-plot dat 0,342 cm?/g,
Vimeso dat 0,141 cm?/g, phu hgp cho qué trinh khuéch tan
va luu gill cac phan tif hitu cg cé kich thudc trung binh
nhu AMX, Sger nay kha Ién so véi mét s6 carbon hoat tinh
tU vo sdu riéng clia mét s cong trinh khac [13, 14].

https://doi.org/10.62239/jca.2026.055
110

Piém dang dién la gia tri pH ma tai d6 méat do dién
tich déng trén bé mat chat hdp phu bang khong. Két
qua thuc nghiém trong Hinh 2d cho thay gia tri pHpzc
ctia AC dat 6,5. O pH mai trudng < 6,5, bé mat carbon
bi proton hoa tich dién ducng; ngugc lai, & pH > 6,5,
qué trinh kh{r proton dién ra lam bé mat tich dién am.

Ddnh gid kha ndng hdp phu va co ché xa ly AMX

DPé xac dinh ham lugng AMX con lai trong dung dich
sau hdp phu, phuong phap phé quang hoc ti ngoai -
kha kién (UV-Vis) dugc ap dung tai budc séng hép thu
cuc dai Admax = 272 nm. Budng chudn biéu dién mai
quan hé gitta dé hap thu quang (A) va nong dé AMX
(C, mg/L) dugc xéy dung trong khoang tuyén tinh 5 -
100 mg/L. Phuang trinh hoi quy tuyén tinh thu dugc cé
dang: A = 0,224.C + 0,0202 (R? = 0,9964).

Trong nghién cru nay, chiing t6i khao sat sy anh hudng
clia pH, thdi gian hép phuy, khéi lugng vét liéu va ndng
doé AMX ban dau dén dung lugng va hiéu sudt hap phu
AMX st dung than hoat tinh tr vo sau riéng.

Hinh 3a thé hién két qua khao sat anh hudng cla pH
tdi hiéu suét va dung lugng hép phu AMX 100 mg/L
clia AC 2 g/L sau 120 phut. Khi pH tang tur 2 dén 6, kha
nang hdp phu dat gia tri cao nhét trong khodng pH =
4-6 (t6t nhat tai pH = 6), sau do giam dan khi tang pH
lén ngudng base (pH = 7-10). Ca ché nay dudc giai
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thich dua trén méi tuong quan gitta diém dang dién
clia vat liéu (pHp = 6,5) va cac hang sé phan ly acid
clia AMX (pKa1 = 2,4 nhdm -COOH; pKaz = 7,4 nhém -
NH,; pKaz = 9,6 nhém -OH phenol) [3] [15], tuy nhién
kha ndng phan li t&i bac 3 la rat yéu. Nhu vay, tai vang
pH thép (pH < 2,4), AMX t&n tai chli yéu & dang cau ti
cation (AMX™*) trong khi bé mat AC tich dién duong
manh, gay luc day tinh dién két hop vdi su canh tranh
vi tri cla ion H*. Khi pH tdng l1én 4 va 6 (2,4 < pH <
7,4), AMX chu yéu ton tai & dang ludng cuc (zwitterion,
AMX® v&i nhom -COO™ va -NHs*,), trong khi bé mat
AC tich dién duong nhe, do dé, ngoai luc hdt tinh dién
yéu gilta cac tdm hoat tinh, qué trinh hdp phu manh
mé trong vung nay dugc chi phdi chl yéu bdi mang
luGi lién két hydro gitia nhém -OH, -NH. cliia AMX vdi
cac nhém chuic chia oxy trén bé mat vat liéu (-COOH,
-OH), két hgp vdi tuong tac —m gita vong thom cla

1007 a) [ Ja.(mgig)
 — [COH®

80 -

60

40

204

0 T t t
2 4 6 7 8 10
pH

o) [ Jd.(mglg)

100 [ 1H (%)

804 —

60
40

g I8 1T

0.02 0.05 0.1 0.15 02
Liéu lweng chat hap phu (g/ 50 mL)

phan tir amoxicillin va cac mat phang carbon thom
(sp?) san ¢ trong cau trdc carbon hoat tinh. [1, 15]. Khi
pH tiép tuc tang (pH > 7,4), AMX bj khit proton tao thanh
cdu tr anion (AMX™ va AMX?), chiu luc day tinh dién
manh t bé mat AC tich dién am (pH > pHg.). Xu
hudng hdp phu nay thé hién su tuong dong cao vdi
mat sé cong bé [3, 6].

Két qua khdo sét anh hudng cla thai gian tiép xuic,
khéi lugng vat liéu va nong dé ban dau (Hinh 3b—d)
cho thdy qué trinh hdp phu dién ra nhanh trong 60
phit dau va dat can bang tai 120 phut. Tang khoi
lugng AC lam tang hiéu sudt xr ly do tang sé lugng
tam hoat tinh tréng. O ndng dé AMX 50 mg/L, hiéu
sudt hdp phu dat cuc dai 91,70% (ge = 22,93 mg/q).
Cac dit kién thuc nghiém nay dugc dung dé tinh dung
lugng hdp phu va xir ly s& liéu theo cac ly thuyét vé
déng hoc hép phu va mé hinh hép phu.

[ lq,(mglg)
b) CIH

1004

80

60

30 60

120 180 240 360 480 720
Thei gian hap phu (phut)
1001 g [ Ja.(mglg)

[1H (%)

80 [ —

604
404
20 T
0
50 100 150 200 250
Néng dé AMX ban dau (mg/ L)

Hinh 3: M6t s6 yéu t6 anh hudng tdi hiéu suét hdp phu AMX: a) pH; b) Thai gian hap phy; ¢) Khéi lugng AC; d)
Néng dé ban dau AMX

DPé nghién clu dong hoc qua trinh hdp phu AMX 100
mg/L bang AC 2 g/L, di liéu thuc nghiém dugc mé
hinh héa theo cac phuaong trinh déng hoc sau:
M& hinh biéu kién bac 1:
In(qe —q¢) = Inge — Kt

M& hinh biéu kién bac 2:

t _ 1 4 t

qe k202 " qe
Trong dé: ge va gt (Mg/q) la dung lugng hdp phu can

bang va tai thai gian t (phut); ki (phdt™) va ko (g.mg

T phdt™ 1a cac hang s6 téc dé tuong Ung;

Két qué thu dugc trén hinh 4 cho thay: Hé s6 tuong
quan cua di liéu thuc nghiém theo mé hinh bac 2 (R?
= 0,99952) I6n hon theo md hinh bac 1 (R? = 0,98664).
Hon nita, dung lugng hadp phu can bang ly thuyét (Qecal
= 47,08 mg/g) phu hgp chat ché vdi thuc nghiém
(Qeexp = 45,20 mg/g) cho thdy qua trinh hdp phu bi chi
phdi chll yéu bdi ca ché tuang tac hda hoc. Su tuong
thich cao v&i mé hinh gid bac hai biéu kién phan anh
t6c d6 hap phu phu thudc vao su sdn cé cla cac tam
hdp phu trén bé mat vat liéu [12]. Tuy nhién, diéu nay
khong dong nhét vdi viéc qué trinh hdp phu thuan tdy
la hdp phu hoa hoc [6, 16]. Qué trinh bat gitt AMX trén
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AC tUr vo sdu riéng la mét cg ché hoda — ly phic hop:
Ic hdt mao quan vat ly hd trg dua phan i vao vi tri,
sau do phan t&r dudc neo gilt bén viing bdi t6 hap lién
két hydro va tuong tac phan tan -t bé mat [3, 7, 12].

3] Bac 1
n
2] y =-0,02022.x + 3,04038
R? = 0,98664
- 14 g, = 20,91 mg/g
T o-
(]
T 14
c
£,
-3
4 "
0 50 100 150 200 250 300 350 400
Theéi gian (phut)
109 .
9] Béac 2
y=0,02124.x + 0,26122
8+ R? = 0,99952
74 q, = 47,08 mg/g
6 4
g5
4
3 4
2 4
1 4
0 T T T T T : : Y
0 50 100 150 200 250 300 350 400

Thei gian (phut)

Hinh 4: M6 hinh héa dit liéu thuc nghiém theo cac mé
hinh déng hoc gid phan Ung

Pdng nhiét hdp phu mé tad méi quan hé gilta lugng
chét tan bi gir lai trén bé mat chat hap phu va lugng
chét tan con du trong dung dich & trang thai can bang
va nhiét dé khéng déi. Két qua khao sét véi nong do
AMX ban dau tUr 50 dén 250 mg/L. Ly thuyét qué trinh
hép phu dugc nghién ctu theo cac mé hinh hép phu
dang nhiét Langmuir (1) va Freundlich (2):

Ce 1 1

= +
de ImaxKr.

Co O

Amax
Ingq. =InKg + %ln(je @)

Trong dé K¢ (L/mg), Kr (L/m@) I&n luct la hang s6 hap
phu theo mé hinh dang nhiét Langmuir va Freundlich.
n la mét hang sé trong phuong trinh Freundlich, Ce la
néng dé chét bi hdp phu tai can bang hap phu.

K&t qua thé hién trén hinh 5 cho thdy, hé s& tuang
quan R? theo m6 hinh Langmuir 16n hon Freundlich,
chiing té qué trinh hdp phu AMX dién ra theo cd ché
don I&p trén bé mat dong nhét [6]. Dung lugng hap
phu cuc dai gmax = 92,85 mg/g, hé s tach R. nam
trong khoang 0,053 dén 0,221 (thda man diéu kién 0 <

https://doi.org/10.62239/jca.2026.055
12

R. <1) nén qué trinh hdp phu rat thuén Igi, thé hién kha
nang canh tranh cao so vdi nhiéu céc loai carbon hoat
tinh t&r phu phdm néng nghiép khac trong cac cong bé
gan day [16, 17]. Su phu hgp v&i md hinh Langmuir
trong pham vi néng dé nghién ctru cho thdy qué trinh
hap phu dién ra theo cg ché bao pht don I&p biéu
ki€n tai cac vi tri hoat dong trén bé méat vdi mic nang
lugng phan bé tuong déi dong déu, khdong xay ra sy
tich tu da I&p v6 han [18, 19].

14 Langmuir

1.2

1.04
y =0,01077 . x + 0,15274

0.8 R?=0,99878

Celge

0.6
0.4
0.2+

00 T T T T 1
0 20 40 60 80 100

Ce (mglL)
4.44 Freundlich -
4.2

4.0
3.8+

Inge

3.6
y =0,41257 . x + 2,63259
3.4 R?=0,96982

3.2

3.0 T T T T
10 15 20 25 3.0

In Ce
Hinh 5: M6 hinh héa dif liéu thuc nghiém theo cac ly
thuyét hép phu

35 40 45

K&t luan

Nghién ctu da ché tao thanh cong carbon hoat tinh tu
phu phdm vo séu riéng Bak Lak bang phuong phap
hoat hoa KOH & diéu kién t&i uu (ty 1& 2:1, thai gian 5
gid, nhiét d6 400 °C). Vat liéu cé dién tich bé mat riéng
dat 866,502 m?/g, téng thé tich mao quan 0,483 cm?/g
va pHpze = 6,5. Qua trinh hdp phu AMX dat t6i uu & pH
5,0 — 6,0 nha ca ché két hgp gilta tuong tac -, lién
két hydrogen va su ton tai cia AMX & dang luGng cuc
AMX*. Bbng hoc hdp phu tuan theo mé hinh biéu kién
bac hai (R? = 0,9995), dat can blng sau 120 phut. Can
bang dang nhiét phu hop vi mé hinh Langmuir cho
dung lugng don I6p cuc dai dat 92,85 mg/g. Két qua
khéng dinh tiém nang cla viéc tan dung phu phém
néng nghiép dia phuong dé san xudt chat hdp phu xd
ly du lugng dugc phém khang sinh trong nudc thai.
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Nghién cltu nay dugc tai trg bdi dé tai cg s& Trudng
Pai hoc Tay Nguyén, ma sé T2026-20CB.
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