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SUMMARY

ADSORPTION CAPACITY OF As(V) IN AQUEOUS SOLUTION
OF ACTIVATED CARBON SYNTHESIZED FROM RICE HUSKS

In this study, rice husks was used as a precursor to prepare the activated carbon. The procedure included
impregnation with HNO3 1M solution for 24 hours, then carbonization at 700 °C for 2 hours, then activation
with NaOH at 700 °C for 2 hours and stirred with (CH3).NCH solvent.The morphology and phase structure
of AC materials were analyzed based on X-ray diffraction (XRD), energy dispersive X-ray spectroscopy
(EDX) and scanning electron microscopy (SEM). The nitrogen adsorption-desorption process was used to
determine the surface area (Brunauer - Emmett - Teller (BET)).The adsorption characteristic and As (V)
removal efficiency of the adsorbent have been determined by investigating the influence of operating
variables such as dosage of AC. The maximal removal capacity, determined using the AC Langmuir
isotherm, was 11.76 mg/g. This capacity was achieved under optimal conditions of 0.5 g AC per 100 mL, pH
6, 28 °C, and a contact time of 24 hours.

Keywords: Rice husks, activated carbon, adsorption, As (V)

1. MO PAU

Arsenic (As) va cac hop chat cua arsenic
1a nhitng chat giy 6 nhiém doc hai cho
moi tru’(‘)rng va moi sinh vat séng, né co
thé xudt hién trong moi trudng nude va
dat [1]. Trong nudc ngam va nudc mat,
As ¢6 thé dugc tim thay 0 hai loai vo co

As (V) trude khi xtr 1y 1a mot chién lugc
phd bién trong cic cong nghé loai bo
arsenic hién c6. Nén loai bo As (V) ra
khoi dung dich nudc 1a mot chi dé quan
trong va gan day da thu hat dugc su quan
tam 1én cta cac Nha khoa hoc. Cé nhiéu
cong nghé xir Iy khac nhau dé loai bo cac

la arsenite (AsOs%) va arsenate (AsO,%),
dugc goi la arsenite, (As (IIl)) va
arsenate, (As (V)). Arsenic chu yéu xém
nhdp vaocon nguoi thong qua nguon
cung cip nudc, noi d6 thuong xuat hién
dudi dang As (V) va As (III), tuy thudc
vao do pH va diéu kién oxy hoa khir [2].
Trong nhiéu hé thong nudc tu nhién va xir
Iy arsenic thi As (V) 1a dang phd bién.
Hon nira, viéc chuyén doi As (I11) sang

ion As (V) khoi nuée, ching han nhu oxy
hoa/két tia, dong tu/dong két tua, trao d6i
jon, tham thau nguoc va hap phu. Nhung
khong c6 giai phap nao trong sé d6 duoc
cho 1a c6 thé ap dung hoan toan, tat ca
déu c6 mdt hodc nhiéu nhuoc diém, han
ché va pham vi ap dung khac nhau. Két
tia hoa hoc va dong két tia bi han ché do
anh hudng cua cic hoa chat bo sung dé
lam két tia nén tao ra bun doc hai va hiéu
suat thip [3]. Hon nita, két tia arsenic
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khong bén trong mot sd didu kién xac
dinh va arsenic c6 thé duoc giai phong ra
moi truong. Trao doi ion c6 nhuoc diém
1a thai ra cac hoa chit doc hai ra méi
truong khi nhya duogc tai sinh. Tham thiu
nguoc thuong duoc st dung nhung Cac
quy trinh nay ton kém va khé ap dung &
cac khu vuc ndng thon, mién ndi, chu yéu
do yéu cau ning lugng cao. Cho nén, sy
hép phu dua trén cac vat liu co ai luc cao
véi arsenic hoa tan dang dugc cac nha
khoa hoc quan tdm. Méc du qua trinh nay
cling c6 mot s6 nhuge diém nhung no6 van
mang lai nhitng loi thé dang ké cho viéc
kiém soat mirc do 6 nhiém arsenic trong
nuéc, chang han nhu hiéu suét cao, nho
tinh don gidn, phan Gng téa nhiét va kha
ning thu héi kim loai hiéu qua [4]. Cac
chét hap phu dién hinh dé thu giir arsenic
la than hoat tinh (AC), iron oxide,
aluminium va manganese hay than hoat
tinh tim iron oxide/chloride, ...[5], tuy
nhién chng bi han ché do chi phi cao hon
[6]. Do d6, nhiéu nha nghién ctu di
kham phé cac vat liéu khac ré tién dé ché
tao than hoat tinh tir cac cht thai nong
nghi¢p nhu vé qua 6c cho, vo hat co, vo
dura, vo chanh, 161 ngd, ba mia, mun cua
va vo trau [7]. Trong bai bao ndy ching
t6i diéu che than hoat tinh dugc tong hop
tlr vo trau va nghién ctru kha ning héap
phu ion As (V) trong dung dich nudc
trén bé mat cua no.

2. THUC NGHIEM VA PHUONG
PHAP NGHIEN CUU

2.1. Héa chit va thiét bj

Céc hoa chét dung trong nghién ciru nay,
xudt x& tir hang Merck, bao gom: Nitric
acid (HNOs), sodium hydroxide (NaOH)
va arsenic acid (HzAsQy), con lai dung moi
ethanol (C,HsOH) va dimethylformamide
((CH3);NCHO) thi tir hang Guangzhou
(Trung Qudc). Nude duge sir dung dé pha
ché hoa chat va trang, ria cac dung cu
thiry tinh 13 cit hai 1an duoc cat trén thiét

bi cat nudc cia hdng Fistream Cyclon,
England. Cac cdc thuy tinh chiu nhiét c6
thé tich 100 mL, 200 mL, 250 mL, 500 mL
va 1000 mL. Céc nickel c6 nap, cbi chay
ma ndo, micropipet cac loai, can phan tich
4 s6 1¢, may khudy tir gia nhiét, may lac, 10
nung va tii say.

Vat liéu sau khi téng hop, dugc nghién
clru bang cac phuong phéap vat 1y hién dai
nhu: Phuong phap nhiéu xa tia X (XRD)
do trén may D8-Advance, Brucker vdi tia
phéat xa CuK, cé budc song A = 1,5406 A,
cong suat 40 KV, goc quét 10° dén 80°, ¢
nhiét d6 phong nham xac dinh cau triic
tinh thé cua vat liéu. Con hinh thai va
thanh phan nguyén t6 ciia san pham duoc
phan tich bang kinh hién vi dién tir quét
(SEM) va pho EDX trén thiét bj SEM-
JEOL-JSM 5410 LV (Nhat) voi dién ap
10 kV. Dién tich bé mat riéng (S_BET)
cua vat liéu duoc xac dinh béng phuong
phap hap phu-giai hap nitrogen s dung
may  Micromeritics  Tristar 3000
Instrument (USA).

2.2. Téng hop AC tir vé trau

Vo triu duoc thu thap tor khu vuc nong
thon thuoc huyén Quang Ninh, tinh
Quéang Binh. Vo trau duoc rira ki bang
nudc cit nhiéu lﬁn, roi séy kho, dem
ngam voi dung dich HNO3 1 M trong 24
gio nham loai bé cac kim loai nang va tap
chat, sau do6 tiép tuc rira sach bang nudc
cat nhiéu lan roi sdy khd va bao quan
trong binh hiit am. Dé diéu ché than triu,
vo trdu dd xur 1y duoc dua vao 1o nung
trong cac chén nickel c6 nap. Qua trinh
gia nhiét dién ra voi tbe do gia nhiét
5°C/phdt, & 700 °C trong 2 gid, sau d6 dé
ngudi ty nhién. Can 20 g than triu ndy roi
dem ngdm véi 150 mL dung dich NaOH
0,1 M ¢ nhiét do 90 °C trong vong 24 gid
nham loai bo silica (SiO), sau d6 dung
nuée cét hai lan dé rira sach roi siy kho,
thu dwgc mau than trdu da loai bo SiO,
(CISiO,). Budc tiép theo 1a cho 2 g
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C/SiO; va 2 g NaOH vao trong chén
nickel c6 nap ddy, tron déu, rdi nung hdn
hop trén ¢ nhiét do 700 °C trong vong 2
gio trong moi truong khi tro (nitrogen).
pé ngudi ty nhién 1ol rira nhiéu lan bang
nude cat hai 1an dé loai bo lwong NaOH
con du, sau d6 sdy khé ta thu duoc carbon
da hoat hod. Cudi cung, mau carbon héa
thu dugc dem nghién thanh bt min va
tién hanh ngadm 2 g bot trén v6i 50 mL
dung mbi dimethylformamide, khuéy
trong khoang 30 phut trén may khuay tir
trudc khi rira sach bang nuéc cit rdi sdy
khé ¢ 100 °C trong 24 gio, thu duogc
carbon hoat tinh (AC) [7, 8].

2.3. Nghién ciru kha niing hip phu As
(V) trén vat liéu AC

Khé nang hap phu As (V) cua than hoat
tinh (AC) diéu ché tir vo trau dugc nghién
ctru thong qua phuong phap hép phu tinh.
Liy 0,5 g AC duoc ngdm trong 100 mL
dung dich As (V) c6 ndng d6 ban dau tir 5,
10, 20, 40, 50 va 60 mg/L (pha tir H3AsO4
gbc). Qua trinh hip phu duoc thuc hién
trong cac diéu kién da cong bd trude day
nhu: ¢ nhiét do phong (khoang 28 °0), pH
= 6, v6i toc do khuay 240 vong/phut trong
24 gio [9], [10]. Nong do As (V) sau hap
phu dugc do trong dich loc bang may
quang phé hap thu nguyén tir (AA-7000-
Shimadzu, Nhat Ban) tai Vién Nghién ctru
Hat nhan Pa Lat, theo ché do nguyén tur
hoa bang 16 graphite (GF-AAS). Tat ca cac
thi nghiém déu duoc tién hanh 3 lan va lay
két qua trung binh.

Ham luong ion As(V) bi hap phu trén mdi
gram vat liéu AC (ky hiéu 1a qe, don vi
mg/g) & trang thai cin bang, cing voi
hiéu suét hép phuy, dugc xéc dinh thong
qua cac phuong trinh (1) va (2) [11]:

g, = {Co= GV @) va
m
H%=@x100 (2). Trong d6, C,

0o

va C lan luot 1a ndng do As(V) ban dau
va can bang (mg/L); V 1a thé tich dung
dich (L) va m Ia khéi luong AC (g)
dugc st dung.

3.KET QUA VA THAO LUAN
3.1. Pic trung vit liéu bang XRD

La mdt trong nhitng phuong phap dugc stir
dung rong rii, nhiéu xa tia X (XRD) gitip
phén tich va nhan dang ciu trac pha cling
do tinh thé cta cac vat liu. Hon thé nita,
phuong phap nay con cung cip kha ning
tinh toan kich thudc hat, phan tich ban
dinh lugng va khoang cach mat mang. Két
qua phan tich AC bang XRD dugc trinh
bay ¢ Hinh 1.

45,
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Hinh 1. Gian d6 XRD cua vdt liéu AC

Hinh 1 thé hién phd XRD cua AC duoc
didu ché tir vo trau bang cach hoat hoé véi
NaOH ¢ 700 °C, dit ligu dugc thu thép &
mdt khoang 2 goc-theta (26) tir 10 dén 60
dd. Trong mau nhiéu xa cua AC, mot dinh
16n va rong dinh rong & 20 =23,5° mo ta
nhiéu xa & mat (002) 1a do su gidn nd khe
ho gitta cac 16p than chi hay viéc xép
chong song song cic tim graphene trong
cau trac than hoat tinh. Khoang cach gitra
cac 16p duogc tinh toan bang cong thirc
Bragg [12] l1a d =4,1 A, gia tri nay duoc
tim thdy 1a phu hop voi gia tri doop clia
than hoat tinh [13]. Ngoai ra, mau XRD
ctia vat liéu carbon cho thay su hién dién
ctia dinh yéu hon & gan goc 42,6° duoc an
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dinh cho nhiéu xa mat (101), nén ciu trac
t6 ong duoc hinh thanh boi cac nguyén tir
carbon lai hoa sp?, do d6 mAu AC thé hién
cic dic diém dién hinh cua vat liéu
carbon vé dinh hinh. VA cac dinh nhiéu xa
phu hop véi thé dit liéu nhiéu xa tiéu
chuan qudc té (thé JCPDS 12-0212) [14].

3.2. Pac tru’ng vat lleu bang anh SEM

IMS-NKL 5.0kV 4.9mm x3.00k SE(M)

Hinh 2. Anh SEM ciia AC & cdc dg phéng dai khac nhau a) 10 um va b) 50 um

Tir Hinh 2 cho thdy, bé mit cia AC nhin
v6i kich thude khoang vai dén vai chuc
micromet, ¢6 céu trac 16p, xop va hinh
thai 18 réng phat trién tot. Cac 15 rong
khéng dong déu duogc tim thay 16 trén bé
mit ciia AC & Hinh 2a, c6 thé 1a do su hoat
hoa cua sodium hydroxide. Pandey va cong
su (2015) cho rang, khi hoat héa bang base
thi céc cau trac xop kém theo cac ranh sau
dugc tao ra trén bé mat vat lidu 1a do su
khuéch tan cia sodium hydroxide vao cac
vi tri x6p clia carbon nén tao ra cac 16 rong
[15]. Nhing ciu trac 15 rdng ndy s& cho
phép than hoat tinh c6 kha niang hap phu
ion kim loai cao. Ngoai ra, theo Daouda va
cong su thi cac 16 rong trén bé mit cta than
hoat tinh dwoc tong hop tir vo trdu quan sat
duoc nhiéu hon so véi cac 16 rdng duoc
téng hop tir vo cay [16].

3.3. Pac trung AC bing phuong phap
dang nhiét hip phu - giai hip phu BET
va EDX

Kha nang hép phu bé mat cta cac hat
nano dugc xac dinh bang ky thuat dién

10

Phuong phép kinh hién vi dién ttr quét SEM
la tao hinh anh c6 d6 phong dai lon (hang
chyc nghin dén hang tram nghin 1an), do
phan giai cao (nm). Pé quan sat duoc su
sdp xép cdu tric va hinh thai hoc ciia vat
liu, chiing t61 nghién ctru vat licu AC qua
anh SEM vai d¢ phong dai 10 va 50 pm,
két qua dwoc hién trén Hinh 2.

F S 3
IMS-NKL 5.0kV 4.9mm x1.00k SE(M)

tich b mat Brunauer — Emmett — Teller
(BET) sir dung cac nghién ctru hdp phu -
giai hap Ny va thanh phan nguyén t6 hay
dd tinh khiét cia miu AC d3 dugc xac
nhan bang phuong phap EDX va két qua
duoc thé hién lan luot trong Hinh 3a va 3b.
Tir dudng ding nhiét hip phy-giai hap
nitrogen ciia AC & Hinh 3a, chung t6i d6i
chiéu va thiy ring diy la duong cong
dang nhiét thudc loai IV theo phan loai
IUPAC. Cac duong dang nhiét nhu vy 1a
dién hinh cho cac vat liéu c6 phan b 16
rong va rong, bao gdm ca cic mao quan
trung binh c6 mat trong AC da dugc tong
hop tir vo trdu [17]. Phan tich BET cho
thdy dién tich bé mat cia AC twong dbi
cao téi 1354 m?.g ", Bén canh do, két qua
phan tich EDX & Hinh 3b cho thdy, bé
mit cia mau bi chi phdi boi nguyén tb
carbon va oxygen, thanh phan chinh vé
khéi lugng nguyén té C 13 (82,16 %) va O
ciing chiém mét ty 1& kha 16n (16,11%),
con lai cac nguyén t6 1a Si va Ca thi co
ham lugng khong dang ké 1a (0,52 %) va
(1,21 %). Do do6, than hoat tinh co6 kha
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ning hap phu duoc cac lon kim loai nang oxygen nhiéu thi ching ton tai dudi dang
cing nhu dung dich pham nhudém vi theo cac nhém chire khac nhau nén s€ tao ra cac
Zhang & cs (2017) khang dinh khi luong tam diém hap phu tot hon [18].
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Hinh 3. Gidn do hdp phu - gidi hdp N, (a) va phé EDX (b) ciia AC

As (V) tang twong dbi nhanh (61,5 dén

3. Kha ning hap phy As (V) trong nude o) 03 5o theo Hassan & cs (2020) thi

cua AC N . ‘

) . i ty 1€ phan tram hap phu cua céc ion As
34.1. Anh hwong cia liéu luwgng chat (V) nay co thé 1a do sy gia ting cac vi tri
hap phu hap phu vé phia cac ion As (V) va dién

tich bé mat cua ch:at hap phu [19]. Tuy
— 0,7 g) cua than hoat tinh diéu ché tir vo nhién, viéc hiéu suat hép phu cua ion As
tru dén hiéu sudt hap phu dugc dénh gia (V) tang khong dang ke khi sir dung vat
& cac diéu kién ban dau 1a [As (V)] = 100 liéu & liéu lugng cao hon (0,5 - 0 1) co thé
mg/L, pH = 6, & nhiét do phong va két 14 do khong c6 du céc phan tir chat gay 6
qua dugc trinh bay trong Hinh 4. nhieém nhu As (V) va chiung khong c6 kha

Anh huong cac liéu lugng khac nhau (0,1

95, nang bao phu tit cd cac vi tri hoat dong

90. /’—‘ trén bé mat chat hap ph}_l. Néi cach khac,
g5 mot sO luong 16n cac vi tri hoat dong bé
S 80 / e mat cua chat hap phu khong thé dat dén
& trang thai bdo hoa & liéu lugng than hoat
@75 tinh cao. Vi vay, liéu lugng 0,5 g/100 mL
£ 707 than hoat tinh tr vo trau duoc chon 1a toi

65 uu cho cac cong doan tiep theo.

601 ° 3.4.2. Mé hinh ding nhié¢t Langmuir Va

01 02 03 04 05 06 0.7 Freundlich
Liéu lwong chat hap phu (/100 mL)
Hinh 4. Anh huéng cua liéu heong toi hiéu sudt
hap phu

M6 hinh dudng dang nhiét Langmuir
dugc dung dé danh gia kha nang hap phu
) ) o t6i da cta ion As (V) trén bé mat vat liéu
Két qua ¢ Hinh 4 cho thay, hi€u suat hap than hoat tinh (AC) duogc diéu ché tir vo
phu cua than hoat tinh tang khi tang lidu triu, theo phuong trinh:
lugng hap phu. Viéc tang liéu luong hap C 1 1

phu s€ tao ra nhiéu bé mit hoat dong hon — ——C, (3). Trong do, Q.

qe qmax L qmax
dé lien két ion As (V). Cu thé, trong
khoang 0,1 - 0,5 g hiéu suat hip phu ion (mg/g) I4 lugng ion As (V) bi hap phu tai

thoi diém can bang, Gmax (Mg/g) 1a luong

11
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ion As (V) bi hap phu cuc dai, K. 1 hang
s6 hap phu Langmuir (L/mg), Ce 14 nong
d6 chat bi hip phu trong pha 10ng tai thoi
diém céan bang (mg/L). Nhu vay, bé mat
chat hap phu s& dat dén diém bdo hoa tai

do murc hép phu cuc dai dat dugc. Ap
dung phuong trinh tuyén tinh cia moé hinh
dang nhiét Langmuir duoc dua ra boi
cong thirc (3), thi dd thi tuyén tinh thu
dugc thé hién & Hinh 5a.

a ;

ol 2(o ,085 £ 0,04).x + (0,134 £ 0,017) ) 3.0 y=(056+008)x+(L28+012) b)

T RT=099%3 25] R?=0,928

0.8' ’ [ ]
Q 0.7+ 2.0+
2 (.64
% 0.5+ 5 0 B As(V)
O 0.4 1.09

0.3 0.5

0.2+ 0.0 .

-1 012 3 45 6 7 8 910 -2 -1 0 1 2
Ce (mg/L) LnCe

Hinh 5. D6 thi dwong ding nhiét a) Langmuir va b) Freundlich

Hinh 5a cho thiy mé hinh hép phu ding
nhiét Langmuir mo ta t6t su hap phu As
(V) trén vat liéu AC, véi hé sb xac dinh
R? = 0,993. Tir phan tich hdi quy nay,
chung t6i tinh dugc dung lwong hap phu
cuc dai va hang s6 hip phu K. cua ion
As(V). Dé danh gia su phi hop ciia qua
trinh hap phu ion As(V) trén AC v6i md
hinh hap phu don 16p cia Langmuir, tham
sb can béng R da duogc tinh toan va phan
tich. Theo Meng & cs (2018), su tuong
thich cua m6 hinh Langmuir thuong duoc
danh gia qua hiang s6 RL theo phuong
trinh R - (4). Cu thé, néu R <1

1+C, K,
thi mo6 hinh tuwong thich, R =0 la md hinh
tuyén tinh, va R.>1 thi khong tuwong
thich. Dya vao mo hinh dang nhiét
Langmuir, kha ning hip phu tbi da (Omax)
trén bé mat don 16p cia vat liéu ciing cd
thé dugc xac dinh. [20]. Va két qua duogc

trinh bay trong Bang 1. Mat khac, mo
hinh hép phu dang nhiét Freundlich mo ta
su hép phu cua chat bi hép phu trén bé
miat di thé dwa trén mbi lién quan thuc
nghiém. Dang tuyén tinh cta phuong
trinh nay dugc trinh bay theo cong thuc 5

[21]: Inq, =%.In C.+InK. (5). Hang s n

trong phuong trinh Freundlich 13 sb mi
dic trung cho tinh khong ddng nhit vé
nang luong cua bé mit hap phu; gia tri cua
nod cho biét muc dd khong tuyén tinh giita
néng do dung dich va chét hép phu:n=1
(hdp phuy tuyén tinh), n <1 (hap phy hoa
hoc), van>1 (hap phu vat 1y va thuan 1oi).
Hing s6 Kg ciia Freundlich thé hién kha
ning hip phu tuong ddi cua vat licu. Pd
thi cuia phuong trinh dang nhiét Freundlich
va cac thong s lién quan dugc biéu thi
tuong g trén Hinh 5b va Bang 1.

Béng 1. Cdc gid tri thuc nghiém, thong sé mé hinh Langmuir va Freundlich doi véi qud trinh hdp phu As

] (V) trén AC
A s Cac thong so cua hai m6 hinh Langmuir va Freundlich
M©b hinh 5
Omax (MY/g) Ky n Ke R RL
Langmuir 11,76 0,634 - - 0,993 0,026 <R < 0,240
Freundlich - - 1,768 3,569 0,928 -

12
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Tir két qua ¢ Bang 1 cho thiy, di
liéu hiap phu phi hop voi md hinh
Langmuir, dung luong hép phu cuc dai
tinh theo mé hinh nay la 11,76 mg/g va gia
tri R ndm trong khoang 0 < R < 1 nén qué
trinh hap phu 1a thuan loi [11]. Gia tri n =
1,768 thu duoc cho thdy mo hinh ding
nhi¢t Freundlich cting phu hop véi qua
trinh hap phu As (V) trén vit liéu AC, va
day la mdt qué trinh vat ly. Tuy nhién, hé
s6 tuong quan ciia md hinh Langmuir (R,

= 0,993) cao hon so vo6i mo hinh
Freundlich (R, = 0,928). Piéu nay chi ra
rang mo hinh Langmuir phi hop hon dé
mo ta dir liéu hap phu As(V) trén vat lidu
AC tong hop tir vo trau. Tur két qua dung
luong hap phu cuc dai (Qmax) da xac dinh,
ching t6i tién hanh so sanh véi cac cong
trinh cong bd trude ddy sir dung cc chat
héap phu khac nhau dé hap phu ion As (V),
két qua duoc trinh bay trong Bang 2.

Bdng 2. S0 s&nh kha ndng hap phu As (V) véi mdt s6 nghién ciru trude day

[As (V)]

Dung luong

TT Vit liéu hap phu bandau  hap phucuc pH Tai lieu
. tham khao
(mg/L)  dai (mg/g)
1 Vat liéu bién tinh RM-Fe 1,0 7,57 5,0 [22]
2 Vit liéu zeolite bién tinh biang Mn 20 7,96 6,0 [10]
3 Rice husk biochar (RHB) 3-300 7,10 6,0 [23]
4 Fe(lll) coated RHB 3-300 16,00 6,0 [23]
5 Leonardite char 0,5-3 8,40 7,0 [24]
6 Coal based activated carbon 0,5 1,76 6,0 [25]
7 Biochar/y-Fe,O3; composite 5-200 3,15 - [26]
8 Iron oxide/activated carbon 0,5-5 0,99 5,0 [27]
9 Iron-impregnated granular activated 0,05-5 1,66 6.8 28]
carbon
10 Manganese Oxides 0-1,0 0,17 8,0 [29]
11 Than hoat tinh tir vo trau 5-60 1176 60  onien
cau nay

Qua Bang 2 cho thay, kha ning hap phu
As (V) trong dung dich nudc cia than
hoat tinh ma chung toi tong hop duoc tir
v6 triu to ra hiéu qua so voi cac chat hip
phu di duoc cong bd trude diy. Do do,
than hoat tinh tr vo trAu duong nhu la
mot chat hap phu rat hira hen dé loai bo
chat 6 nhiém arsenic ra khoi dung dich
nudc.

4. KET LUAN

Than hoat tinh (AC) di duoc diéu ché
thanh cong tir phé thai ndng nghiép 1a vo
triu bang phwong phap hoat hda véi
NaOH c6 chi phi thip. Cau trdc héa hoc,
hinh thai va do tinh khiét cua cua vat liéu
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da dugc xac nhan bang quét kinh hién vi
dién tir (SEM), dac tinh nhiéu xa tia X
(XRD) va pho tan xa ning lugng tia X
(EDX). Phan tich BET cho thay vat liéu
c6 cau tric mao quan trung binh, phan bé
16 rdng va rong, dién tich bé mit cao
(Sger = 1354 m?/g). Vat liéu AC sau khi
téng hop da duoc nghién ciru dé hap phu
As (V) trong dung dich nuéc. Két qua
cho thay, qua trinh hap phu As (V) trén
vat liéu AC tong hop tir vo trau duoc tuan
theo ca hai md hinh hap phu dang nhiét la
Langmuir va Freundlich. Trong do,
phuong trinh hap phu ding nhiét
Langmuir 1a phi hop hon bgi hé sb tuong
quan R? = 0,993. Dung luong hip phu
cuc dai tinh toan dwoc tir mé hinh déng


https://dthujs.vn/index.php/dthujs/article/view/766
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nhiét Langmuir d6i véi As (V) 1a 11,76
mg/g.

Loi cdm on: Tac gia xin chan thanh cam
on su tai tro cua S& Khoa hoc va Cong
Nghé tinh Quang Binh, theo hop dong
Thuc hién Nhiém vu Khoa hoc va Cong
nghé, s 22 /HD-KHCN ngay 18 thang 9
nam 2023.
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