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TOM TAT

Trong bai bdo nay, cac diéu kién bién tinh thich hgp bé mat vat liéu carbon hoat tinh
tong hop tir 16i ngd bang oxide sit da duoc xac dinh dya trén kha ning hap phu
hiéu qua chloride trong dung dich nudc. Cac ddc trung vat liéu sau khi bién tinh
duoc danh gia thong qua nhitng phwong phép phan tich héa ly hién dai nhu nhiéu
xa tia X (XRD), phd Raman, hién vi dién t&r quét (SEM), hién vi dién t&t truyén qua
(TEM), phéan tich nhiét (DTA), hdp phu va khtt hap phu nitrogen (BET). Cac két qua
vé ddc trung vat liéu da ching minh sy ¢ mét va dang ton tai ctia oxide sit trong
vat liéu carbon hoat tinh sau khi bién tinh va v6i ham luong sdt trén bé mat vat lieu
carbon hoat tinh 4,11% (w/w) da thé€ hién kha nang hdp phu chloride trong dung

dich nuéc t6t hon nhiéu so véi vét liéu carbon hoat tinh nguyén ban.

T khéa: carbon hoat tinh, oxide sat, hap phy, chloride, 16i ng6, FeOx/AC.

1. GIOI THIEU

Phuong phap hdp phu d€ loai bo chat 6 nhiém st dung vat liéu than thién véi
mdi truong dang ndi lén nhw mot giai phap thay thé day hita hen nho quy trinh don
gian, chi phi thap va khong yéu cau tién xtt ly phtic tap. Trong d6, carbon hoat tinh (AC)
la lya chon hang dau nho dién tich bé mdt 16n va tinh an toan sinh hoc. AC c6 thé duoc
tong hop tir da dang cac loai phé€ phu phdm nong nghiép nhu rom ra, ba mia, vo trau...
[1], [2], [3]. Déc biét, 16i ngd — mdt ngudn phé thai doi dao cd do x8p cao thuong bi bo
phi — chinh la nguén nguyén liéu tiém nang dé san xuat AC phuc vu xtt ly mdi truong.

Maic du vay, qua trinh hoat héa carbon hoat tinh be‘“mg acid két hop nhiét dé€ lam
tang dién tich bé mat vat liéu nhung lai thuong lam bé mat vat liéu tich dién am boi sy
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hinh thanh cac nhém chiec OH;, COO- trén bé mat. Do vay viéc hap phu cac ion am nhuw
Cl thuong it hiéu qua vi twong tac ddy gitta bé mat AC va Cl-. Do vay, viéc bién tinh bé
mat AC 1a mdt yéu cau can thiét. Mot vai nghién cttu cho thay oxide sit c6 nhiéu wu
diém nhu khong gay 6 nhiém thi cap, lién két chit ché trén bé mat AC, tao ra cac tim
hap phu déc hiéu dé€ thyc hién qua trinh trao déi ion hodc tao phtc vé6i Cl- [4], [5]. Tw
d6, nghién cttu bién tinh bé mat AC bang mot legng nhoé oxide sat 1a mot y twong duoc
cht y d€ cai thién kha nang hap phu cacion am.

Trong bai bao nay cac diéu kién bién tinh bé mat vat lieu AC bang oxide sat duoc
khao sat. Ham muc tiéu dé lira chon ham lwong oxide sat trén vat liéu bién tinh va nhiét
do bién tinh 1a kha nang hdp phu chloride. Pac trung ctia vat liéu AC tong hop tir 16i
ngd va sau khi dugc bién tinh bé mit bang oxide sat da dwoc lam 16 va so sanh.

2. THUC NGHIEM
2.1. Héa chat

L6i ngd str dung cho qua trinh tong hgp AC duoc thu thidp ¢ phuong Kim Long,
thanh phd Hu€. Cac hoda chit tinh khiét dung trong nghién cttu gom HNOs 65%, NaOH,
mu6i Mohr (NHas)2Fe(SOx4)2.6H20, NaCl, khi N2 dwgc san xuét & Trung Qudc.

2.2. Thiét bi

Phan tich XRD dwoc thyec hién trén may nhiéu xa tia X RINT2000/PC (Rigaku,
Nhét Ban) véi Acuka=1,5406 A. Phd Raman dwoc phén tich trén may RAM HR800 (hang
Horiba). Phan tich nhiét duoc thuc hién trén thiét bi Labsys TG/DSC SETARAM (Phap).
Anh SEM va TEM duwoc ghi lai trén thiét bi hién vi dién t&r S-4800 (Hitachi, Nhat Ban).
Dién tich bé mét riéng BET duwoc xdc dinh trén mdy Micromeritics ASAP 2020. Thi
nghiém tong hgp va bién tinh vat liéu carbon hoat tinh duoc thyc hién trong 10 nung
moi treong khi Noa.
2.3. Tong hgp vat liéu carbon hoat tinh

La&i ngo treede khi dweoc carbon hda ¢ 400°C trong moi trueong khi N2 da dwoc so
Ché’bf?mg cach rtra sach, cit nho va phoi kho tu nhién [6]. Sau d6, carbon 16i ngd duoc
ngam, khudy va ndu ¢ 200°C trong dung dich NaOH 2 M trong 4 gio. Vat liéu sau d6
duoc rira sach bang nwdc ct nhigu lan cho dén pH trung tinh, sdy & 100°C trong 24 gio
va nung hoat héa & 700°C trong moi trieong khi N2 trong 1 gio. Qua trinh hoat hoa tiép
theo dugc thuc hién vdi tdc nhan hoat hoa la dung dich HNOs, carbon 16i ngod dwoc
ngam, khudy trong dung dich HNOs 0,1 M trong 4 gio ¢ nhiét d¢ 80°C. Vat liéu carbon
hoat tinh thu duoc sau khi loc 14y, rira sach chat rin sau khi ngam trong dung dich HNOs
bang nuée cat cho d&én pH trung tinh, sdy ¢ 100°C trong 24 gid va nung hoat héa & 700°C
trong moi truong khi N2 trong 1 gio [6].
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Loi ngd

1. Cit nho, phoi khé tu nhién
2. Nung ¢ 400°C trong méi truong N,

Carbon

1. Ngim va khudy trong dung dich
NaOH 2 M trong 4 git ¢ 200°C

2. Loc, rira chit rin cho dén pH=7
3. Sy ¢ 100°C trong 24 gidr

4. Nung ¢ 700°C trong mdi truong N,

Carbon da duoc loai Si

1. Ngam va khudy trong dung dich
HNO, 0,1 M trong 4 gi& ¢ 80°C

2. Loc, rira chit rin cho dén pH =7
3. Sdy & 100°C trong 24 gid

4. Nung ¢ 700°C trong méi truong N,

Carbon hoat tinh

Hinh 1. Quy trinh tong hop carbon hoat tinh ttr 16i ngo.
2.4. Bién tinh bé mat vat liéu carbon hoat tinh

Quy trinh bién tinh bé mat vat liéu carbon hoat tinh béng oxide sit (FeOx/AC)
duoc thyc hién nhu trinh bay ¢ hinh 2. Mu6i Mohr la nguon sit duwoc st dung. Vat liéu
carbon hoat tinh duoc tron déu véi mudi ran (NH4)2FeSO4.6H20 véi ham lwgng xac dinh.
Hon hop duoc nghién min va tron that déu trudce khi nung trong moi treong khi N2 6
750°C trong 1 gio voi téc do gia nhiét 5°C/phuat d€ thu duoc vat liéu FeOx/AC [6].

Carbon hoat tinh (NH,),Fe(S0O,),

1. Tron déu
2. Nghién min

Hén hop

Nung & 750°C trong
mdi trudng N,

FeO,/Carbon hoat tinh

Hinh 2. Quy trinh bién tinh bé mat vat liéu carbon hoat tinh.

2.5. Cac phuwong phap thuc nghiém

Phuwong phap Mohr duoc st dung dé€ xac dinh ham luwong chloride trong nudc
v6i chdt chudn 1a dung dich AgNOs véi chi thi mau la K2CrOs. Phan ting tao két tiia AgCl
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xay ra trudc, sau do, khi hét ion Cl, ion Ag* du sé phan tng vdi chi thi tao két tua
Ag>CrOs mau do gach (tin hiéu diém tuwong duong).

Thi nghiém khao sat kha nang hap phu chloride ctia vat liéu: Binh tam giac 100
mL chtta 20 mL dung dich NaCl noéng d6 50 mg/L dwoc khudy déu véi 0,1 g FeOx/AC
trong 3 gio. pH cua dung dich khoang 6,8-7. Nong d¢ chloride duoc xac dinh sau qua
trinh hap phu. Hiéu suat hap phu duoc xac dinh dwa vao cong thite (1).

H(%) — Mc1~ sau hip phu 100 (1)

Mci~ ban dau
Thi nghiém hap phu duoc ldp lai 3 Tan dé€ danh gia do lap lai cua s6 liéu thuc
nghiém.

Thi nghiém xac dinh thoi gian dat can br?mg hap phu duoc thuc hién trong cdc
500 mL chita 250 mL dung dich NaCl 50 mg/L duoc khudy déu véi vat liéu FeOx/AC véi
liéu lwong 5g/L. Ctt mdi 10 phat, 10 mL hdn hop ran 1ong trong cdc dwoc 13y ra va thyec
hién qua trinh chuan d6 dung dich dé xac dinh nong d¢ NaCl con lai trong dung dich.

3.KET QUA VA THAO LUAN
3.1. Nghién ctru bién tinh vat liéu carbon hoat tinh

3.1.1. Anh huwong ciia ham lugng sit trong vat liéu carbon hoat tinh sau khi bién tinh bé
mat

K&t qua ¢ hinh 3 cho thay viéc bién tinh bé mat AC bang oxide sat da tao ra mot
vat liéu nanocomposite c6 kha nang xtt ly ion Cl- trong nwedc vueot troi so voi vat lieu AC
chwra bién tinh, tuy nhién khong phai ctt cang nhiéu oxide sat dugc phu trén bé mit AC
thi cang tot.

RO rang, vat liéu AC nguyén ban thé hién kha nidng hdp phu Cl rat thap (chi
4,93%), diéu nay c6 thé duy doan dién tich bé mat 1on cua vat liéu AC khong phai la yéu
t0 quyét dinh dén hiéu qua hap phu Cl. Nguyén nhan c6 thé do sy day tinh dién gitra
bé mat carbon hoat tinh sau khi hoat héa thuong ton tai cdc nhém chirc chita oxy nhw
carboxyl (-COOH), hydroxyl (-OH). Trong mdi treong nuwde c6 pH trung tinh hodc kiém,
cac nhom chitc nay thuong bi khit proton va mang dién tich am, tao ra mot hang rao
tinh dién ngan can s tiép can caa cac ion Cl. Ngoai ra, ion Cl trong dung dich khong
ton tai dang hat tran trui ma ludn duwoc bao quanh béi mét 16p vo hydrate hoa, lam tang
kich thudc hiéu dung ctia ion Cl, khién né kho len 16i vao céac vi 16 rSng ctia carbon hoat
tinh.
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Hinh 3. Hiéu suat hap phu va dung lugng hap phu Cl- ctia vat liéu AC duoc bién tinh
véi nhitng phéan tram khoi lwong Fe khac nhau.

Khi ham luong Fe tang tir 1,41% 1én 4,11%, hiéu sudt hdp phu nhay vot tir 22,49%
1én 99,51%. Diéu nay cho thdy vai tro chu dao ctia cac hat nano oxide sit trén bé mit AC.
V6i ham lwong Fe 1a 4,11%, cac hat nano oxide sét bao pht t&i wu bé mat carbon ma
khong lam bit tic hé théng mao quan ctia vat liéu nén, do vay, hiéu sudt hdp phu dat rat
cao. Sau do, hiéu suat giam dan va giam manh xudng con 43,45% khi ham luong Fe 1én
t6i 12,50%. Didu nay c6 thé duoc giai thich bang “hiéu ting che 18p”, qua nhiéu oxide sat
dan dén hién tong két tu ctia cac hat nano, cac hat du thira sé& 14p day hodc chan cac 16
rong cta carbon hoat tinh, lJam giam tong dién tich bé mit tiép xic, dan dén kha ning
bét gitr ion kém. Bén canh d¢, su tap trung qua nhiéu oxide sdt trén bé mat AC sé tao ra
cac dam oxide thay vi phan b6 dong déu, lam giam cac tdm hap phu. Do vay, ham luong
Fe thich hgp débién tinh vat liéu AC 1a 4,11%. V6i ham luong Fe nay, dung luong hép
phu cta vat liéu thu duoc dat cuc dai (9,95 mg/g) so voi nhitng vat liéu chita ham lwong
Fe khéc. D0 1ap lai caa kha nang hdp phu cua vat liéu kha tét, thé hién 6 do 1éch chuin
cua gid tri hiéu suat hap phu ¢ cac thi nghiém ldp 3 [an déu rat nho.

Thoi gian dat can bang hap phu da dwoc chiing minh bang thuc nghiém nhuw
trinh bay & hinh 4. Két qua cho thay thoi gian dat can bang hdp phu ctia vat liéu AC bién
tinh 1a 110 phat d6i v6i nong d6 ban dau cua dung dich NaCl la 50 mg/L va liéu luong
vat liéu hap phu la 5 g/L. Trong tat ca cac thi nghiém, thoi gian hap phu duoc thyc hién
1a 3 gio d€ dam bao hé dat trang théi can bang trong moi truong hop.
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Hinh 4. Anh huong ctia thoi gian dén nong d6 NaCl trong dung dich sau hdp phu.
Co ché cua qua trinh hdp phu Cl 1én cac tam hap phu trén bé mat vat liéu AC
duoc dé xuat la twong tac tinh dién hodc trao d6i ion [7].
AC-Fe-OH + ClI- - AC-Fe-Cl + OH-

Qua trinh trao d6i ion nay da lam tang pH ctia dung dich sau hap phu. Két luan
nay da duoc chting minh qua thi nghiém do pH cta dung dich trudc hdp phu (6,8) va
sau hap phu (7,5) véi nong d6 NaCl thir nghiém la 50 mg/L va liéu luwgng vat liéu hap
phu la 5 g/L. Lién két Fe-OH bi lam yéu hon trong dung dich ¢6 ham lwgng Cl- cao do
lwong 16n cac ion Cl- bao vay Fe.

3.1.2. Anh hwedng ctia nhiét d6 bién tinh
120 -
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Hinh 5. Hiéu suat hap phu va dung lugng hap phu Cl- ctia vat liéu 4,11FeO«/AC duoc
tong hop 0 nhiing nhiét d6 nung khac nhau.
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Hinh 5 thé hién nhiét d6 nung phtt hop sé lam tang manh kha nang hap phu Cl
ctia vat liéu 4,11FeO«/AC. O c4c nhiét d6 nung dudi 750°C, hiéu sudt hdp phu rat thap (<
10%), nhung khi nung vat liéu 6 nhiét d6 750 va 800°C, hiéu suat hap phu ting manh va
hap phu hau nhu toan b Cl- ¢6 trong dung dich chita 50 mg NaCl/L. Két qua nay cho
thdy véi nhiét d6 nung 700°C va thdp hon, mudi Mohrs khong phan hty tao oxide sat -
tac nhan chinh lam tang kha néng hdp phu Cl-. Trong diéu kién tro (N2), mudi Mohr bi
nhiét phan tao oxide FeO. Tuy nhién, mdt phan FeO sé phan ting véi O: tao thanh sau
phan ting nhiét phan dé tao Fe:0s. Do vay chting t6i biéu dién dang ton tai cta Fe trén
bé mat AC la FeOx.

Két luan rf?mg ¢ nhiét d6 750°C la thich hop dé€ bién tinh vat liéu AC dé tao vat
liéu FeOx/AC c6 kha nang hdp phu Cl t6t.

3.2. Pac trung vat liéu 4,11FeOx~/AC
3.2.1. Thanh phan pha va khuyét tat trong cau truc vat liéu

Dua trén két qua nhiéu xa tia X (hinh 6), cau trtc ctia 4,11FeO/AC cho thdy su
két hop rd rét gitra pha vo dinh hinh va pha tinh thé. Cu thé, cac cuc dai nhiéu xa tai
30,3°; 35,8° va 43,9° phan anh sy hién dién cuia cadc mat tinh thé (220), (311) va (400) c6
thé thudc cau truc spinel ctia FesOshodc y-Fe20s. Song song véi d6, cac vung tin hiéu trai
rong dac trung cho carbon hoat tinh (mat mang (002) va (100)) tai cadc khoang gdc 20-26°
va 41-45° van duoc duy tri so véi mau AC nguyén ban [7]. K&t qua nay 1a bang chiing
thuc nghiém quan trong xac nhan viéc dua thanh cong cac hat nano FeOx 1én bé mit
khung carbon hoat tinh.
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Hinh 6. Gian d6 XRD cuta vat liéu AC va 4,11FeO«/AC.
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Hinh 7 trinh bay ph6 Raman cua vat liéu, cho thay su thay doi vé d¢ trat tu cau
tric AC sau khi bién tinh bang oxide sat. Hai cuc dai ddc trung xudt hién tai 1337 cm!
(vach D) va 1589 cm™ (vach G) lan luot twong ting v6i sw mat trat tu va cau triac graphite
cua carbon. Thong qua viéc so sanh ty 1é cuong d6 In/Ic, c6 thé nhan thady mitc d6 khuyét
tat ciia hé FeOx/AC da tang lén so véi nén AC ban dau. Sy gia tang chi s6 In/Ic xac nhan
rang cac hat nano FeOx da phan tan va gay ra cac sai hong cuc bd trén mang lwdi carbon.
So vdi AC, ¢6 3 peak méi da xudt hién trén phd Raman cta vat liéu FeOx/AC ¢ cac sd
song 448, 626 va 985 cm-! 1a nhitng tin hiéu goi y sw c6 mét ctia pha tinh thé oxide sét c6
cau truc spinel [8], c6 théla cta pha tinh thé FesOs hoac/va y-Fe20s. Tuy nhién, véi nhitng
han ché cta phuwong phdp XRD va Raman, loai oxide sat van chua duwoc xac dinh chinh
xac. Peak ¢ 985 cm! twong tng voi lién két S-O do nguyén liéu dugc stt dung dé phan
bs oxide sét trén bé mit AC 1a mudi Mohr [9].
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Hinh 7. Pho Raman cua vat liéu AC va FeOx/AC.
3.2.2. Dién tich bé mat cua vat liéu

Két qua phan tich dién tich bé mat BET cta vat liéu AC sau khi bién tinh (trinh
bay & bang 1) cho thady mot xu hudng giam ro rét khi taing ham luong Fe trong vat liéu.
Su sut giam tir 422,61 m?/g xudng con 209,77 m?/g tuong tng voi su gia tang ham lueong
Fe tir 1,41% dén 7,89% c6 thé do cac hat nano sat da 1ap day mot phan cau triic mao quan
cua carbon nén. Dac biét, tai ham lwong 2,78% - 4,11% Fe, dién tich bé mat duy tri sy 6n
dinh, phan anh trang thai phan tan t6i wu cua cac hat tir tinh trén khung carbon trudce
khi xay ra hién tuong két tu 6 cac ham luwong cao hon. Sau do, dién tich bé méat BET tiép
tuc doc xudng dang ké.
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Bang 1. Dién tich bé mat BET cta cac vat liéu AC va FeOx/AC

Mau AC 1,41FeOx/AC  2,78FeOx/AC
Seer (M?/g) 422,61 283,95 270,86
Mau 4,11FeOJ/AC  5,41FeO:/AC  7,89FeOx/AC
Sser (m?/g) 270,93 256,56 209,77

Lién hé lai v6i kha nang hdp phu Cl- (nhu trinh bay 6 muc 3.1.1) trong hé vat liéu
nay khong phu thudc hoan toan vao dién tich bé mat (hdp phu vat ly) ma phu thudc chu
yéu vao s0 lugng tam hoat dong hoa hoc (Fe-OH) dugc tao ra. Hiéu suat hdp phu Cl- ctia
vat liéu 4,11FeO«/AC dat cuec dai v6i 98,54% khi st dung liéu luong vat liéu la 5 g/L va
nong do NaCl 1a 50 mg/L. Tuy nhién, khi ham lugng sat qua cao (nhu 5,41% va 7,89%),
dién tich bé mat bi giam qua sau dong thoi voi sy két tu hat da 1am che 14p ca cac tam
hoat dong nay, khién hiéu suat hap phu sut giam.

3.2.3. Hinh thai hoc vat liéu

Hinh thai hoc cua AC va t6 hop 4,11FeOy/AC duoc lam 16 thong qua anh SEM 6
hinh 8. Két qua cho thay nén carbon van duy tri dwgc mang lwdi 16 rong dic trung, dong
thoi ghi nhan sy hién dién cua cac hat FeOxphéan tan kha dong nhat trén bé mat. Cac hat
FeOx nay ton tai 0 kich thudc nano, dao dong trong khoang 30-70 nm. Sw phan bé déu
dan nay mot [an nita dugc xac nhan qua quan sat triec quan tie anh TEM (hinh 9). Chinh
kich thudc hat nhé trong pham vi nano meter da gia tang dién tich tiép xuc, tir d6 tdi vu
héa kha nang tuong tac va thuc day hiéu sudt hap phu Cl- ctia cac tam hoat tinh trén bé

mat vat liéu.

4,11Fe0 JAC
bl

Hinh 8. Anh SEM vat liéu AC va 4,11FeO«/AC.
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4,11Fe0,/AC

Hinh 9. Anh TEM ctia vat liéu AC va 4,11FeOy/AC.
3.2.4. Céc qua trinh phan htuiy nhiét cta vat liéu

Gian d6 TG/DTG cua vat liéu 4,11FeOx/AC trinh bay ¢ hinh 10 cho thdy qua trinh
mat khoi luong ro rét nhat dwoc phat hién o nhiét do duwdi 120°C, duong TG doc xudng
va duong DTG xuat hién mot peak cue dai tai khoang 80°C - 100°C. Qua trinh nay duoc
xé4c dinh 12 qud trinh bay hoi cia nudc vat ly (nwdc hdp phu) va cdc dung mdi dé bay
hoi bam trong hé thong 16 rong x6p ctia carbon hoat tinh. Khéi lwong giam khoang 17%
trong giai doan nay. Giai doan tiép theo tir 120-600°C, duong TG gan nhu di ngang va
duong DTG duy tri & muc xap xi 0, diéu nay chung to vat liéu cd do bén nhiét rat cao
trong moi truong khao sat. Cadc nhoém chite bé mat hodc khung carbon da on dinh sau
qué trinh nung 6 nhiét d6 cao. O nhiét d6 trén 600°C, dwong TG c6 xu hudng hoi déc
xudng rat nhe, cé thé'la su bt dau cua qua trinh phan huy cac nhoém chic chita oxy bén

nhiét hon.
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\ 21
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Hinh 10. Gian d6 TG/DTG cua vat liéu 4,11FeOx/AC.
22



TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, PH Hué
Tap 33, S8 2 (2026) ISSN: 2354-0842

4. KET LUAN

Vat liéu AC da duoc bién tinh thanh cong dé€ tao vat liéu t6 hop FeOx/AC trong
diéu kién thich hop gom phan tram khdi lwong Fe la 4,11% va nhiét d¢ bién tinh la
750°C. Trong diéu kién nay, su hién dién cua pha tinh thé FesOs, y-Fe20s va pha vo dinh
hinh ctia AC da duoc khang dinh thong qua phan tich nhiéu xa tia X va phd Raman, su
c6 mat ctia FeOx trén bé mat AC ciing da tao ra nhiing khuyét tat bé mat dang ké, dién
tich bé mat BET vat liéu kha cao (270,93 m?/g), cau truc vat liéu khong bi pha v& ¢ nhiét
do trén 750°C, kich thudc nano ctia hat FeOx (30-70 nm) la mot yéu td thic ddy kha nang
hdp phu CI trong dung dich nudc va diém PZC cua vat liéu 4,11FeOx/AC da dugc xac
dinh 14 7,23. Vat liéu AC sau khi bién tinh bang FeOx c6 kha nang hap phu hiéu qua CI-
trong dung dich chita 50 mg NaCl/L véi hiéu suat hap phu dat trén 99% khi st dung
liéu lwong vat liéu 5 g/L.
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EFFECT OF SURFACE MODIFICATION CONDITIONS
OF ACTIVATED CARBON WITH IRON OXIDE ON THE CHARACTERISTICS
AND CHLORIDE ADSORPTION CAPACITY OF THE MODIFIED MATERIAL
IN AQUEOUS SOLUTION
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ABSTRACT

In this paper, the suitable conditions for modifying the surface of corn-cob-derived
activated carbon with iron oxide were determined based on its chloride adsorption
efficiency from aqueous solutions. The characteristics of the modified material were
evaluated using modern physicochemical analytical methods, including X-ray
diffraction (XRD), Raman spectroscopy, scanning electron microscopy (SEM),
transmission electron microscopy (TEM), differential thermal analysis (DTA), and
nitrogen adsorption-desorption (BET). The characterization results demonstrated
the presence of iron oxide in the activated carbon after modification. Furthermore,
an iron loading of 4,11% (w/w) on the surface of the activated carbon exhibited
significantly better chloride adsorption capacity compared to the original activated

carbon.

Keywords: activated carbon, iron oxide, adsorption, chloride, corn-cob, FeOx/AC.
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