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TOM TAT

X0 dUa la mét ngudn phu pham néng nghiép doi dao, sén cé va it gia tri st dung. Trong nghién
clu nay, xo dia da dugc st dung dé téng hop vat liéu cacbon mao quan tur tinh (MPC) théng qua
phuong phéap nhiét phan truc tiép vai su bé sung clia tién chat clia sét. Cac tinh chat cta vat liéu
tao thanh dugc xéc dinh bang cac phuong phép hién dai gém nhiéu xa tia X (XRD), anh kinh hién
vi dién ti quét (SEM), hap phu gidi hdp nito, tir ké mau rung (VSM). Cac két qua phan tich cho théy
céc hat Fe304 va Fel tir tinh da dugc hinh thanh va phan bé trén nén cacbon vdi d6 tir hda bao
hoa dat 5,3 emu.g~!. Cac qud trinh than héa, hoat hda va tir hda da dién ra déng thai trong sudt
thdi gian nhiét phan gilp gia tdng dang ké dién tich bé mat riéng ctia MPC tir 18 m2/g lén dén
495 m2/q. Tiép theo d6, hoat tinh xtic tac clia MPC da duoc danh gid thong qua qud trinh oxi hoa
p-nitrophenol bang HyO,. Tai ndng d6 Hy O, 540 ppm va MPC 0,20 g/L, 99,9% p-nitrophenol (100
ppm) da mat mau nhanh chéng sau 90 phut xd ly. Hon nia, MPC c6 thé dugc tach ra khoi hén hop
sau xU ly bang tur trudng cda maét thanh nam cham dé dang. Nhu vay, cac két qua nghién cdu da
cho thay cacbon mao quan ti tinh dugc téng hop tir xa dia bang phuong phap nhiét phan moét
budc hia hen la moét vat liéu da chiic nang bai kha nang thu hoi bang tir truong va hoat tinh xuc
tac tét trong xU ly p-nitrophenol.

Tur khoa: xo dura, nhiét phan mét budc, cacbon mao qudn tu tinh, oxi hda xuic tac, p-nitrophenol

GIGI THIEU CHUNG

Dtia (Cocos nucifera) la thuc vat mot 14 mam thudc
ho cay co, séng phé bién & cac viing nhiét déi, doc
bo bién va cic ddo trén 90 qudc gia thudc 7 chau luc
v6i hon 11 triéu ha, tip trung nhiéu nhit ¢ khu vuc
chau A - Thai Binh Duong 2. Viét Nam c6 dién tich
duia dat 170.000 ha, cung cdp san lugng trai hon 1,5
triéu tdn, diing thi 6 trén thé gigi>. Bén canh dé, qua
trinh sdn xudt cdc san phdm ti trai dita cing thai ra
mot lugng vo cuing 16p phu phdm xo dita, chiém 80 -
85 wt% trai dita®>. Py dugc xem la mot nguén phy
phdm nodng nghiép doéi dao, dé thu gom tai Bén Tre
va céc tinh trong diia khac. Hién nay, xo dita cht yéu
dugc tin dung dé€ dat, gay phat thai CO; 1a nguyén
nhan hang d4u gy nén hiéu ting nha kinh va axit hoa
dai duong®. Xo dira cling c6 thé dugc ding dé gia thé
trong cay, chi xo diia. Tuy nhién, nhu cu thi trudng
cho céc san phdm nay la kha khiém tén so véi ngudn
phu phdm doi dao dang cé.

Than héa xo duia d€ thu dugc cac vat liéu cacbon x8p
(porous carbon - PC) 1a mét lya chon thich hgp dé
tan dung va ning cao gia tri ctia nguén phu phim
nay>’. Céc vat liéu cacbon x6p c6 dién tich bé mit
riéng 16n, thé tich mao quan cao, bé mit chda nhiéu

nhom chiic, by khung cacbon bén co, bén nhiét, bén

héa, 6n dinh trong khoang pH rong3-1°

, €6 thé ting
dung cho nhiéu muc dich khéc nhau 811 Tuy nhién,
viéc phén riéng PC sau khi st dung doi hoi qua trinh
loc phtic tap. Vi sy phat trién cta khoa hoc, thu hoi
béng tu trudng 1a mot cach tiép can mdéi. Cac hat ti
tinh c¢6 thé dugc phan tan 1én trén nén cacbon, tao
thanh vat liéu cacbon mao quan ti tinh - magnetic
porous carbon (MPC) 12,13,

Phuong phap truyén thong dé€ tdng hgp MPC doi hoi
hai giai doan: than hoa sinh khéi tao PC va phan tan
céc hat tl tinh 1én nén PC. Phuong phép nay tuy cé
thé thuc hién dugc nhung phuc tap, tén thoi gian va
nang lugng. Thém nita, cac hat ti tinh c6 thé che l4p
cac mao quan cacbon, lam gidm kha néng ting dung
ctia vt liéu 4. D€ khic phuc nhiing nhugc diém nay,
phuong phdp nhiét phin mdt budc (one-pot) téng
hop tryc tiép MPC tit hén hgp sinh khéi va tién chét
til tinh da dugc dé xudt gan day !>15-18. C4c bao cdo
cho thdy phuong phdp méi nay khong chi tién lgi ma
con gitp phén tan cdc hat ti tinh t6t hon va hoat hoa
cai thién dang ké hé théng mao quan ctia MPC!>19,
Trong céc hat tu tinh, sit oxit va sat kim loai dugc
quan tdm nghién cu nhiéu nhit vi nhiing vu diém

Trich dan bai bao nay: Hung N M, Han D N, Hing D N, Quang BL N, Hung L H, Mai T T T, Long N Q, Diing
N V. Téng hop truc ti€p cacbon mao quan tif tinh tif xo dira va tng dung trong xtic tac phan hay
p-nitrophenol bang H,0,. Sci. Tech. Dev. J. - Eng. Tech.; 5(S11):120-127.
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nhu tu tinh manh, dé t6ng hop, nguyén liéu ré
tién2021, Beén canh d6, mot s6 bao céo ciing chi ra
ring cdc hat ti tinh trén nén tdng cua sit c¢6 hoat tinh
xuc tac t6t cho cac qua trinh oxi hda ning cao cac chét
hiiu co doc hai trong méi trudng nude !>22,
p-Nitrophenol (PNP) 1a mét hda chét téng hop, dugc
sti dung cht yéu trong san xudt cac loai thu6c bao vé
thuc vat, son, chit déo. Su hién dién ctia PNP va céac
chét tuong tu trong moi trudng da trd thanh méi quan
tdm 16n trong nhiing nam gin day vi s6 lugng ngay
cang tang, tinh chit doc hai va tac dung phu trén cac
viing bi dnh huéng?>?4, Theo co quan bao vé moi
truong Hoa Ky, PNP dugc xép vao nhém chat gay
6 nhiém uu tién vi tac hai tiém tang cta né déi véi
thay sinh, thuc vat va con ngudi ngay ca & noéng do
thép. Do do, PNP can dugc xu ly trude khi thai ra
méi trudng '%2°, Trong nghién ctiu nay, PNP dugc
lya chon lam déi tugng d€ danh gia hoat tinh xuc tac
oxi héa clia cac hat tii tinh trén MPC.

THUC NGHIEM VA PHUONG PHAP
NGHIEN CUU

Nguyén liéu va hoa chat

Xo dtta dugc ldy tii xa My Nhon, huyén Ba Tri, tinh
Bén Tre. Nguyén liéu dugc rda sach véi nuée cit va
sdy kho 105 °C trong 18 gi¢ trudc khi nghién thanh
bot véi kich thude trong khoang 0,25 mm - 0,50 mm.
Céc hoa chit dugc st dung truc tiép ma khong qua
bat ky qua trinh tinh ché nao khac.

Téng hop cacbon mao quan tii tinh

Xo dita dugc tdm vdi tién chit sit FeCls, khudy lién
tuc trong 15 gi¢ ¢ nhiét do phong va sdy kho & 105
°C trong 18 gi6. Sau do, 2,00 g hén hgp dugc nung
duéi dong Ny & cac nhiét d6 khdc nhau. Cac miu san
phdm dugc ki hiéu 1a FegMPCr-t v6i R 1a ty 1é khéi
lugng FeCls/xo diia (R g/100 g), T 1a nhiét d6 nhiét
phén (T =500 °C, 600 °C, 700 °C), t1a thoi gian nung
(1 gio, 2 gig, 4 giov).

Pac trung ctia cacbon mao quan tu tinh

Nhiéu xa tia X (XRD) ctia cdc mau MPC dugc do bing
thiét bi D8 Advance X-ray diffractometer (dién cuc
dong A = 1,5418 A), géc quét 20 = 5 - 70°. Anh SEM
dugc chup bang mdy FE-SEM S-4800. T tinh cua
vat liéu dugc xdc dinh bang thiét bi ti ké miu rung
(VSM). Hép phu va giai hép nito dugc tién hanh tai
77 K bang mdy NOVA 2200e. Trudc khi do, cdc mau
dugc hoat hod ¢ 300 °C trong 3 gid. Dién tich bé mit
riéng dugc tinh theo phuong trinh BET.
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XU ly p-nitrophenol bang vat liéu cacbon tir
tinh mao quan

500 mL dung dich p-nitrophenol véi ndng d6 100
ppm dugc cho vao binh thiy tinh 600 mL c6 khudy tii.
Sau d6, 0,100 g MPC dugc thém vao binh d€ khao sét
kha nidng hdp phu cta vat liéu v6i PNP. Sau 10 phut
hép phy, qué trinh xuc téc duge bat dau khi H,O,
dugc thém vao hén hgp. Tai cac thoi diém khac nhau,
mau dugc 1dy va loc bo xuc tdc. Mau sau dé dugc
cho vao dung dich chiia NayS,03 va NaOH d¢€ loai
bo HyO, thita. Nong do ctia PNP dugc phén tich
bang méay UV-Vis Spectronic Genesys 2 PC tai buéc
s6ng 400 nm. Cdc thong s6 dnh hudng dén qua trinh
xt ly bao gébm néng d6 H,O,, diéu kién tong hop (ti
1¢ FeClz/x0 dia, thoi gian nhiét phan, nhiét do nhiét
phén) dugc khéo sat.

KET QUA VA THAO LUAN

Hiéu suat téng hop cacbon mao quan tu
tinh

Hiéu suit tng hgp MPC dugc trinh bay trong Bang 1.
Hiéu suit dugc tinh tu ti 1é khoi lugng cia MPC thu
dugc va hén hop trude khi nung. Khi nhiét d6 nhiét
phén dugc ting ti 500 °C 1én 700 °C, hiéu suit t6ng
hgp gidm tit 46% con 33%. Tuong tu, khi thoi gian
nhiét phan dugc kéo dai ti 1 gio 1én 4 gio, hiéu suit
giam tt 49% con 38%. Cac qua trinh than héa xo dita
va hoat héa lam giam khdéi lugng MPC c6 thé dugc
thuc dy khi nhiét do dugc ting hodc thoi gian dugc
kéo dai. Ngudc lai, khi ty 1é FeCl3/x0 diia ting dan,
hiéu sudt tdng hgp ting, c6 thé do sy hinh thanh cac
oxit st va sy mit di cacbon do hoat héda.

Nhiéu xa tia X ctia cacbon mao quan tir tinh

Hinh 1 trinh bay nhiéu xa tia X ctia cic mau MPC
dugc tdng hop & cac nhiét d6 khac nhau. Dudng nén
bi nhiéu c6 thé do cic pha vo dinh hinh cta vét liéu.
Su xudt hién cac peak §260 = 30,2; 35,7; 43,1; 53,5; 57,0
va 62,8° thé hién duoc cac mit (220), (311), (400),
(422), (511) va (531) clia mang tinh thé Fe304 7. Bén
canh d6, mot peak tai 20 = 45,1° déc trung cho cdu
tric 14p phuong tim khéi ctia tinh thé Fe0 2!,

Khi nhiét d6 dugc ting tii 500 °C dén 700 °C, cudng
d0 cac peak nhiéu xa ctia Fe3O4 thép di, nhung cudng
do clia peak dic trung cho Fe ting dan. Diéu d6
cho thdy nhiét d6 nhiét phan anh hudng dang ké dén
sy hinh thanh céc sdn phdm cta sit trén bé mat vét
lieu!'®. Theo tac gia Zhang va cac cong su '8, qua trinh
hinh thanh vatliéu duéi tién chat FeCl; va nguyén liéu
sinh khéi c6 thé xdy ra nhu sau:

FeCl; + 2H,0 — FeOCLH,O + 2HCI (1)
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Bang 1: Hiéu suat tong hop MPC

Yéu t6 khéo sét

Nhiét d6 (°C) 500
600
700

Thoi gian (gio) 1

FeCl3/x0 diia (g/100 g) 10
15
20

40

Ky hiéu mau Hiéu suét (%)*

Fe1oMPCspo-2 47
Fe1oMPCego-2 46
Fej90MPCr00-2 34
Fe1oMPCggo-1 49
Fe1oMPCgo0-2 45
FejoMPCggo-4 38
FejoMPCgp0-2 45
Fe;sMPCgo0-2 47
FepgMPCgpp-2 50
Fe49oMPCggp-2 58

*Hiéu sudt tong hgp la ti 1¢ khéi lugng ciia MPC thu dugc va hén hgp trudc khi nung
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Hinh 1: XRD ctia cdc mau MPC dugc téng hop & 500
?C,600°Cva700°C

FeOCLH,O —s FeO(OH) + HCI (2)

2FeO(OH) — 7-Fe;03 + H,0 (3)

37-Fe; O3 + Hy — 2Fe304 + HyO (4)

37-Fe;03 + C — 2Fe304 + CO (5)

Fe304 + 4C — 3Fe + 4CO (6)

Nhu vay, nhiét d6 cang cao thi c6 thé cang lam ting
toc do phan ting (6), khii FezO4 vé FeY.

Anh huéng cta thoi gian nhiét phan dén sy hinh
thanh cau truc cia MPC dugc thé hién 6 Hinh 2. Khi
thoi gian dugc tang tu 1 gio dén 4 gio, cuong do cac
peak nhiéu xa ctia Fe304 gidm nhung cudng do peak
ctia FeV tang. Tuong tu nhu nhiét do, thoi gian nhiét
phén lau hon c6 thé dan dén lugng Fe;O4 bi khui
vé Fe! boi nén cacbon cang nhiéu. Khuynh huéng
chuyén hoa cdu truc tinh thé€ phu hgp véi hiéu suit
téng hgp da trinh bay trudc do.

e Fe;0; ¢ Fe
Fe oMPCeoo-4

.
Fe1oMPCeoo-2 a i :
L |

- ?
W"“'M‘.‘Wu‘\. 2 2

Fe gMPCggo-1 .
14 . .

2theta (degree)

Hinh 2: XRD ctia cdéc mau MPC dugc téng hop trong
19i0, 2 gid va 4 gio

Cac tinh chat khac ctia cacbon mao quan tu
tinh

Bang 2: Dién tich bé mat riéng ctia cadc mau MPC

Miu Sper (m?/g)
Fe1oMPCgp0-2 18
Fe;sMPCego-2 42
FeaoMPCeoo-2 405
Fe4oMPCgg0-2 495

Bang 2 cho théy khi ham lugng FeCl3 tdm 1én xo diia
tang, MPC dugc hoat héa nhiéu hon, dan dén sy hinh
thanh cac mao quan trong vt liéu, lam tang dién tich
bé mit riéng. Nhu vay, qua trinh t6ng hgp MPC c6
thé gom thanh ba nhoém phan ting chinh dién ra dong
thoi: than hda tao cacbon, tii hoa tao céac hat ti tinh
va hoat héa mé rong hé théng mao quan.
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$-4800 10.0kV 8.1mm x5.00!

Hinh 3: Anh SEM ctia FeoMPCggo-2
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Hinh 4: Budng cong tur hoa clia Fe;gMPCgpo-2

Anh SEM & Hinh 3 cho thdy bot min MPC thu dugc la
cac manh khong d6ng nhat. Qua trinh nghién, than
héa cting hoat héa trong qua trinh tdng hop c6 théla
nguyén nhin phin manh MPC.

Céc mau MPC déu c6 tui tinh va c6 thé bi hat dé dang
bing mot thanh nam cham (Hinh 4). Khao sat tit ké
mau rung cho thiy mau Fe;oMPCggo-2 c6 tinh chit
siéu thuan ti20 v6i do tit hda bio hoa dat 5,3 emu.g’1 .
Theo tdc gia Liu va cdc cdng su 21 3 Fe30,4 vaFe¥ déu
6 tii tinh manh, thuan 1¢i cho qua trinh phén riéng
bang tii trudng.

Anh huéng ctia néng d6 H,0, dén qua trinh
XU ly p-nitrophenol bang xtic tac MPC

Trong qué trinh oxy héa nang cao, H,O; 1a nguén
cung cp céc géc ty do -OH cho phan ting oxi héa?3.
Theo ly thuyét, lugng H,O, cin cho viéc phan hay
hoan toan 100 ppm PNP 14 342 ppm >4, Do d¢,
noéng d6 Hy O trong khoang 120 - 700 ppm dugc tién
hanh khao sat (Hinh 5).
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Hinh 5: Anh hudng ctia néng dé H, 0, dén kha ning
mat mau PNP bdng xtic tdc MPC

Két qua thi nghiém cho thdy t6c do mat mau PNP
nhanh nhat 6 540 ppm. Khi lugng H,O, ting thi s6
gbc -OH dugc sinh ra nhiéu hon, din dén viéc ting
toc do oxi héa. Tuy nhién, lugng qua du H,O; cb
thé thic d&y mot s6 phan ting suy gidm s6 goc tu do
-OH%:

H,0, +-OH — -OOH + H,O (8)

-OOH + -OH — O, + H,O (9)

Anh huéng cta nhiét d6 téng hop MPC dén
kha nang xi ly p-nitrophenol

Hinh 6 va Bang 3 trinh bay kha nang hép phu va hoat
tinh xdc tac xt Iy PNP bang cic mau MPC dugc téng
hgp & 500, 600 va 700 °C. Khi nhiét d§ nhiét phan
cang ting thi qud trinh hoat héa c6 thé dién ra nhanh
hon, lam ting dién tich bé mit va thé tich mao quéan
clia MPC?¥, ti1 d6 gitp cai thién dung lugng hép phu
PNP.

T6c d6 mat mau PNP phu thudc vao cic tAm xdc tdc
trén bé mat MPC. O nhiét d6 500 °C, cic tinh thé
Fe304 c6 thé chua dugc hoan thién. Nhung & 700
°C, c4c oxit bi khti thanh Fe® giam hiéu qué xuc tic.
Nhiét d¢ téng hgp 600 °C dem lai hoat tinh xtc tac
t6t nhat.

Anh huéng ctia thai gian téng hop MPC dén
kha néang xt ly p-nitrophenol

Anh huéng cta thoi gian téng hop dén kha nang hip
phu va hoat tinh xtc tic ctia cdc mau MPC trong xt
1y PNP dugc bi€u dién trén Hinh 7. Cling giong nhiét
d6 nhiét phan, khi thoi gian nhiét phan kéo dai thi
dién tich bé mat va thé tich mao quan ciia MPC c6 thé
ting dan?’, gitip cai thién dung lugng hip phu PNP
ctia MPC (Bang 3).

Thoi gian nhiét phan cang kéo dai, hiéu qua phan huy
PNP cang giam. Theo két qua XRD trudc d6, thoi gian
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Hinh 6: Anh hudng ctia nhiét d6 tdng hgp MPC dén
kha nang mat mau PNP
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Hinh 7: Anh huéng ciia thai gian téng hop MPC dén
kha nang mat mau PNP

nhiét phan cang dai thi cc pha tinh thé Fe3 04 chuyén
thanh Fe® cang ting. Theo nhu céc phan ting (10) dén
(12), cic tam Fe(II) va Fe(III) c6 thé tuong tac truc
tiép Ho O, tao -OH nhung Fe® cin doi hoi qué trinh
oxi hoa 1én Fe(II) trong moi trudng axit?. Nhu vay,
lugng Fe%/Fe304 cang ting c6 thé lam chim t6c do
tao -OH.

Fe(0) + H,O, + 2HT — Fe(II) + 2H,0 (10)

Fe(Il) + HyO, — Fe(IIl) + -OH + OH™ (11)

Fe(I1I) + HyO, — Fe(I) + -OOH + H* (12)

Anh huéng cla ti 1&@ FeCl;/xo dita dén
hoat tinh xuc tac cia MPC trong xu ly p-
nitrophenol

Nhu dugc trinh bay trén Bang 3, dung lugng hp phu
PNP giam khi tang ti 1& FeCl3/xo dita. PNP la chat
hitu co nén c6 thé tuong tac tot véi nén cacbon hon
la tinh thé ion ctia Fe3O4 va tinh thé kim loai cta
Fe. Viéc ting ti 1¢ FeClz/x0 dita c¢6 thé lam giam ham

lugng cacbon trong MPC, dan dén giam dung lugng
hap phu.

Veé hoat tinh xtc tac, PNP gin nhu khong bi mat mau
bdi tdc nhin oxi héa HyO, khi thiéu xtc taic MPC
(Hinh 8). Khi thay déi ti 1¢ FeClz/xo diia trong qua
trinh t6ng hgp MPC, hoat tinh xuc tdc ctia cic miu
vat liéu thu dugc cing thay d6i theo.

100 5120 Khéng MPC
80 -
£, 60 - 407100
&
Z
& 407 10/100
20 -
15/100
0 +————I=0—0o———10 20/100
0 10 20 30 40 50 60 70 80 90
Thoi gian (phut)

Hinh 8: Anh hudng ctia ti 1& khéi lugng FeCls/xa dita
(R g/100 g) trong téng hgp MPC dén kha ndng mat
mau PNP

Khi ti 1¢ khéi lugng FeCls/xo diia tang ti 10/100 1én
15/100, t6c d0 mat mau PNP cai thién ding ké tu
65,2% 1én 93,3%. O ty1¢ 20/100, két qua cho thdy PNP
mat mau gan nhu hoan toan (99,6%) sau 30 phut oxi
hoa. Viéc tang ty 1é FeCl3/xo diia c6 thé ting ti1é tim
xuc tac sit trong MPC, gitp ting hoat tinh xdc tac
oxi héa. Tuy nhién, khi ty 1¢ FeCl3/x0 dita ting dén
40/100 thi hiéu qua mat mau PNP c6 sy suy giam dang
ké. Theo mot s6 béo céo, lugng st du c6 thé thic ddy
phan tng triét tiéu nhém -OH 230

Fe?t + .OH — Fe3T + OH™ (13)

KET LUAN

Trong nghién ctiu nay, vat liéu cacbon mao quan tu
tinh da dugc téng hop tién lgi tii nguén phu phim
x0 duia va tién chét sit FeCls thong qua phuong phép
nhiét phan mot giai doan. Vat liéu thu dugc khong
nhiing c6 dién tich bé mdt riéng cao do dugc hoat hoa
ma con ¢o ti tinh manh (d6 ti héa 5,3 emu.gfl) tui
c4c hat oxit st tit Fe304 vas sit kim loai Fe? ¢6 trong
cédu truc. Trong khao sat tiém nédng ting dung, cacbon
mao quan tu tinh da ching to 1a mot vat liéu da chiic
ning gom kha nang hép phu truc tiép p-nitrophenol
(dat 76 mg/g), xtc tic oxi héa p-nitrophenol bang
H,O; (mét mau dén 99,9%), va kha ning phan riéng
bang tu trudng.
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Bang 3: Kha ning hap phu va hoat tinh xtc tac cia MPC véi PNP

Xc tdc H,0, (ppm) H4p phu (tai 10 phut) Oxi héa (tai 90 phut)
PNP (ppm) Dunglugng hdp  PNP (ppm) PNP mat mau (%)
phu (mg/g)
FeaoMPCggo-2 120 91,3 44 27,9 72,1
360 0,8 99,2
540 0,1 99,9
700 12,3 87,7
FeoMPCsg0-2 540 94,3 28 89,4 10,6
FeoMPCg0-2 89,3 54 34,9 65,2
Fe;gMPCrqp-2 84,8 76 66,9 31,1
FejoMPCggp-1 540 90,3 48 16,5 83,5
Fe1oMPCggp-2 89,3 54 34,9 65,2
Fe1gMPCyo-4 85,0 75 76,6 23,4
FejoMPCgqp-2 540 89,3 54 0,4 65,2
Fe;sMPCgp-2 90,3 48 6,7 93,3
FeyoMPCg0-2 91,3 44 0,1 99,9
Fe4oMPCgg0-2 94,0 30 63,9 36,1

LOI CAM ON

Nghién ctiu dugc tai trg bdi Pai hoc Quéc gia Thanh
phd H6 Chi Minh (PHQG-HCM) trong khudn khé
Dé tai ma s6 C2021-20-23. Chung tdi xin cam on
Trudng Pai hoc Bach khoa, PHQG-HCM di hé trg
cho nghién ctu nay.

XUNG POT LI ICH

Cac tac gia cam doan khong c6 bat ky xung dot lgi ich

nao trong bai nghién ctiu nay.

PONG GOP CUA TAC GIA
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Tac gia Nguyén Minh Hung tién hanh mot s6 thi
nghiém phén tich tinh chét vat liéu va viét ban
thao.

Tac gid D6 Ngoc Han téng hgp cacbon mao
quan tu tinh va xdc dinh hoat tinh xdc tac oxi
héa p-nitrophenol.

Tac gid D6 Ngoc Hang hé trg xdc dinh hoat tinh
xuc tac oxi hoéa p-nitrophenol.

Tac gia Bui Lé Nam Quang h6 trg kiém tra hoat
tinh xtc téc, chinh stia hinh anh trong ban thao.
Tac gid Lom Hoa Hung hé trg phuong phap xac
dinh hoat tinh xtc tic oxi hda p-nitrophenol.
Tac gid Tran Thuy Tuyét Mai hd trg xdc dinh mét
s6 tinh chat vat liéu.

Tac gid Nguyén Quang Long hd trg lén y tudng
va xdc dinh mot s6 tinh chat vat liéu.

o Tacgia Nguyén Van Dinglén y tudng, chinh stia
ban thao va chiu trach nhiém chung cho nghién
cliu nay.
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Direct synthesis of magnetic porous carbon from coconut husk and
its application in catalytic degradation of p-nitrophenol by H,0O,

Hung Minh Nguyen'2, Han Ngoc Do'?, Hang Ngoc Do"?, Quang Le Nam Bui'?, Hung Hoa Lam'2,
Tuyet Mai Tran-Thuy'2, Long Quang Nguyen'-2, Dung Van Nguyen'2"*

ABSTRACT
Coconuthuskis an abundant, available and underutilized agricultural residue. In this study, coconut
i husk was utilized to synthesize magnetic porous carbon (MPC) via direct pyrolysis with additional
Use your smartphone to scan this iron precursor. The properties of the obtained material were determined by X-ray diffraction (XRD),
QR code and download this article scanning electron microscopy (SEM) images, nitrogen adsorption-desorption isotherm and vibrat-
ing sample magnetometer (VSM). The results showed that magnetic particles of Fe3O4 and Fe?
were formed over the carbon base with a saturation magnetization of 5.3 emu.g~!. Simultaneous
carbonization, activation, and magnetization processes improved Sggr of MPC from 18 m2/g t0 495
m?/g. Subsequently, the catalytic activity of MPC was explored for the oxidation of p-nitrophenol
by HyO,. At 540 ppm H205, 0.20 g/L MPC, 99.9% p-nitrophenol (100 ppm) was decolorized after 90
min of treatment. Moreover, MPC could be easily removed from treated solutions by a magnet bar.
Overall, the findings proved that the magnetic porous carbon prepared from one-step pyrolysis
of coconut husk might be a promising multi-functional material due to its magnetic recoverability
and efficient catalytic activity in p-nitrophenol treatment.
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	Hiệu suất tổng hợp cacbon mao quản từ tính
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