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ABSTRACT

Synthetic plastics have been considered as non-biodegradable
materials. Polyethylene terephthlate (PET), one types of synthetic
plastics, is commonly employed in many daily products. However, the
end-use of the PET-based products is usually discarded to the
environment, which causes serious problems to the ecosystem and
human health. In this work, PET plastic waste was utilized to fabricate
the activated carbon using the physical activating approach. The CO>
gas was used as activating agent. The effects of activating temperature,
carbonizing and activating time on the surface areas of activated
carbon were investigated. The prepared activated carbon was well-
characterized by scanning electron microscopy (SEM), X-ray diffraction
(XRD), FTIR, and BET. The resultant activated carbon prepared from the
FET plastic waste revealed high absorption toward methylene blue in
aqueous solution in a wide range of pH solutions. The fabrication of
activated carbon from the plastic waste not only address the
environmental issues, but also produce high-value activated carbon for
the environmental remediation.

Gidi thiéu chung

moi trudng [2]. Rac thai nhua rat khd bi phan huy
trong moi trudng tu nhién. Moi loai chat nhua ¢ s6

Nhua dugc st dung phé bién trong moi mat clia ddi
séng sinh hoat va san xuat nhu lam bao gdi, dé gia
dung, trong xay dung, giao thdng, cbng nghiép dién,
dién tir va cac ing dung khac. Nam 2017, trén thé gidi
san xuat dugchan 348 triéu tan nhua va du doantang
lén gdp 4 1an vao nam 2050 [1]. Ké tU sau khi dugcdua
vao san xudt va Ung dung dan dung vao nhirng ndm
1950, thi c6 khodng 6,3 ti tdn nhua da dugc thai ra,
trong dé c6 khodng 79% la dugc chdn 18p va thaira

nam phan huy khéc nhau vdi thai gian rat dai, hang
trdam ndm co khi t&i hang nghin ndm. R&c thai nhya
gay ra nhiéu anh hudng xadu dén méi trudng sinh théi
va suc khde con ngudi, do do viéc tim ra gidi phap xur
Iy rac thai nhua la mot trong nhitng vén dé hét suic cap
thiét.Cac nha méy x( ly va téi sinh nhua thuong mai
hién nay cht yéu la sir dung cac phuang phap xrly va
tai sinh cd hoc. Hién nay tai chau Au hon 5 triéu tan
rac thai nhua dugctéi sinh bang phuong phap co hoc,
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chi khodng 50.000 tdn dugc x ly va tai sinh bang
phucng phap hda hoc [3]. Phuang phép xU ly cc hoc
thudng phurc tap do can nhitng déy chuyén thu gom
riéng biét cac chat thai dan dén chi phi kha cao. Bén
canh dé cong nghé xr ly va téi sinh bang hda hoc
dugc cho la cd tinh kinh t&, c6 khd nang téi sinh triét
dé. R4t nhiéu cac nha khoa hoc gan day trén thé gidi
d& tap trung vao nghién clru phét trién cong nghé tai
sinh rac thai nhua thanh cac vat liéu trén co s& cacbon
nhu graphene, &ng nano cacbon va dacbiét la cacbon
hoat tinh [4-9]. Céng nghé dugc st dung khéd phé bién
dé tai sinh rac thai nhya thanh cacbon hoat tinh 1a
hoat héa vat ly [10-13]. Nhém clia Qiao da s dung
dong hoi nuéc néng dé hoat hda PVC trong ché tao
cacbon hoat tinh [4]. Rac thai nhua PET cling dugc s
dung kha phd bién lam nguyén liéu dau vao dé ché
tao cacbon hoat tinh [7, 14-17]. Pau tién nhua PET
dugc cacbon hda & nhiét do 700°C trong moi trudng
khi N2 v@i hiéu suét cacbon dat dugc khoang 20% [5].
Phuong phap hoat héa vat ly con sit dung CO2 dé
hoat hda cacbon tU nhua PET. Almaza'n-Almaza'n va
déng nghiép da thanh cdng trong viéc thay déi cau
tric clia cacbon hoat tinh bang cach kiém soat moét s&
diéu kién cong nghé thu dugc cacbon hoat tinh c6
dién tich bé mat, ciu tric 16 x&p va thé tich hadp phu
cao [6]. Tuy nhién co thé thdy khi tién hanh thuc hién
theo phuong phap hoat hda vat ly, cac diéu kién ché
tao nhu thai gian dai, nhiét d6 cacbon hda va hoat
hoa I6n, dieu d6 gay khd khan va tiéu tén nhiéu nang
lugng [16,18].

Bai bao nay trinh bay nghién clfu ché tao cacbon hoat
tinh tUr nhya thai PET theo phuong phap hoat hda vat
ly bang khi CO2 d@é tim ra dugc thai gian, nhiét dé toi
uu. Bong thai trinh bay mét s& két qua Ung dung cla
cacbon hoat tinh thu dudgc trong viéc hdp phy, xir ly
mau clia thuéc nhuém xanh metylene trong nudéc.

Thyc nghiém va phuang phap nghién cttu
Nguyén ligu

Nhuya thai PET dugc thu gom la cac vo chai nhua. Sau
dé céc chai nhya dugc cat nho ti 1-3mm, rira sach va
sdy kho.

Héa chdt, thiét bj

Hoa chét: lod tinh thé, Na25203.5H20, ho tinh bét, khi
CO2, xanh metylene, nudc cat.

Thiét bi: Lo nung éng Tube Furnace 21100, tu sy, may
khudy tU, can phan tich, may do quang UV-VIS.

Ché tao cacbon hogt tinh

Giai doan cacbon hoa: Can mét lugng vira du nhua
PET cho vao thuyén su, dua thuyén sif vao 1o nung
6ng. Trong sudt qué trinh nung, Moi trudng trong 1o
8ng la maéi trudng cd thdi khi CO2 lién tuc. Giai doan
cacbon hda dugctién hanh trong thdi gianva nhiét dé
xac dinh. Sau khi nung xong, san phdm cacbon hda
thu dugc sé dugclam ngudi [7, 15].

Cong thictinh hiéu suat cacbon hoa:

Mthan hoa

H= ——100%
Myhwa

Giai doan hoat héa: San phadm cacbon hda dudc nung
trong 16 6ng (Mdi trudng khi CO2), qué trinh dugctién
hanh trong thai gian va nhiét do xac dinh [7, 15]. Sau
thai gian hoat hda, san phadm dugclam ngudi. Roitiép
tuc nghién cacbon hoat tinh thu dugc thanh bot min.
Cac mau cacbon hoat tinh dang bét min dugc dem di
xac dinh chi s& iod va lua chon ra mau t6t nhat dem di
phan tich dactrung cau tric va do dién tich bé mat.
Cong thirctinh hiéu sudt hoat hoa:

Meachon hoat tinh

H= .100%
Mithan héa

Qué trinh hoat hoa vat ly dugc thuc hién bang cach st
dung khi CO2, khinay s& déng vai tro la khi hoat hda.
CO2 s& phan Ung vaéi cacbon clia nguyén liéu détao ra
cac 16 x8p lam tang diéntich bé mat riéng va con co
tac dung ngan can sy xam nhap cla khi oxi (O2) [16].

C+CO2-> 2CO AH = +159kJ/mol
Ddnh gia ddc trung cdu trac vat liéu

Dac diém hinh thai cdu trdc bé mat cla cacbon hoat
tinh dugc quan st bang kinh hién vi dién tir quét
(SEM) cla héng HITACHI S-4800 (Nhat Ban). Céc
nhém chldc nang trén bé mat cacbon hoat tinh d& ché
tao dugckhdo sat bang phé hong ngoai Fourier (FTIR)
cla hang Perkin Elmer, model Spectrum Two (Anh). Bo
nhiéu xa tia X (XRD) bang may cla hing X'Pert PRO
Panalytical PW3040/60 (Ha Lan) v&i ngudn buc xa Cu-
Ko 0,15405 nm dugc st dung dé nghién clitu do két
tinh clla mau. Phuong phap hap phu - gidi hdp phu
Nitg s& dung may Tristar 3000-Micromeritics dugc st
dung dé xac dinh dién tich bé mat riéng BET clia mau
cacbon hoat tinh.

Khao sdt kha néng hdp phu xanh metylene (MB) cla
vdt liéu t5ng hop
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Anh hudng clia pH dung dich: Cho 10mg cacbon hoat
tinh hdp phu trong 10ml dung dich MB 10ppm cé cac
pH khac nhau, thai gian hdp phu 20 phdt.

Anh huéng clia lugng cacbon hoat tinh: Cho cac lugng
cacbon hoat tinh la 10mg, 20mg, 30mg, 40mg, 50mg
thuc hién hdp phu trong 10ml dung dich MB 10ppm tai
pH = 7 trong thdi gian 20 pht.

Anh huéng clia thai gian hap phu: Cho 10mg cacbon
hoat tinh hdp phu trong 10ml dung dich MB 10ppm
(pH = 7) va&i cac thai gian khac nhau: 15 phut, 20 phdt,
25 phdt, 30 phdt, 35 phdt, 40 phdt.

Anh hudng clia ndng dé dung dich MB: Cho 10mg
cacbon hoat tinh hdp phu trong 10ml dung dich MB
(pH = 7) v&icac nong dé khac nhau trong thai gian 35
phut.

Cac mau hdp phu dugc tién hanh trén may khudy tu.
Sau khudy xong thi loc bd phan ran, dung dich thu
dugc thuc hién do d6 hép thu quang bang may UV-
VIS.

TU do tinh dudgc hiéu sudt hdp phu cla cacbon hoat
tinh dugc ché tao theo cong thic

o

H:

.100%

o
Trong do:

Co, C lan lugt la ndng dé ban dau va sau khi hap phu
clia MB (ppm)

H: hiéu sudt (%)

Dung lugng hdp phu cuc dai clia cacbon hoat tinh

dudc xac dinh dua vao doé thi cia phuang trinh hép
phu dang nhiét Langmuir dang tuyén tinh:

Ceb L 1o (1)
¢ DGmax max
Trong do:

g, g mac dung lugng hap phu can bang va dung lugng
hap phu cuc dai (mg/qg)

b: hang s6 Langmuir
Ceb: ndng dé chdt bi hdp phu & trang thai can bang
(Ppm)

K&t qua va thao luan

Khdo sdt cdc anh hudng dén ché tgo cacbon hogt tin h
tr nhya PET bdng phuong phdp hoat héa vdt ly

Anh hudng cta nhiét dé va thdi gian dén giai doan
cacbon hoa

Bang T: Arh huiding aa nhiét do dlén hiéu suét adoon hoa

j Thai gian Hiéu suat
Mau | Nhiét do (°C) (phgt) %)
4015 400 15 13.98
R 750 15 13.67
5015 500 15 13.69
5515 550 15 1345
6015 600 15 125

Khdo sat nhiét d6 nung tir 400°C dén 600°C trong thdi
gian nung 15 phit c6 thé thdy hiéu sudt gidm dén va
thdy rd su gidm hiéu suédt dét ngdt & 600°C. Diéu nay
c6 thé dugc gidi thich 1a do trudc 600°C cac chat dé
bay hoi va hoi nudc da dugc gidi phdng khdi nguyén
libu va dén 600°C bt dau cd sy hinh thanh 16 x&p lam
phat trién ciu tric mao quan cla cacbon hoat tinh
nén khéi luong co sy thay déi rd rét. Tu do lua chon
nhiét dé 550°C lam nhiét dé clia qua trinh cacbon hda.

Bang 2: Arh huding aia thef gian dén hiéu suét adoon hda

VAL Nhiét do Thai gian Hiéu
(°Q) (phut) suat (%)
5515 550 15 13.45
5520 550 20 13.28
5525 550 25 131
5530 550 30 12.97

Khdo sét thai gian nung & 550°C tir 15 dén 30 phit
thdy rang khi thai gian tang thi hiéu sudt cacbon héa
giam dan. Diéu nay cé thé giai thich rang khi thai gian
cang tang thi sy phan hly cau tric va cac chat dé bay
hai cang I&n. Tuy nhién tai 550°C hiéu sudt qué trinh
khong cé su thay déildn, vi vay lua chon thai gian cla
giai doan cacbon hoa la 15 phut.

Anh hudng cta nhiét dé va thdi gian dén giai doan
hoat hoa

TU két qua Bang 3 va Hinh 1thdy rang, tU khoang nhiét
dd 600°C dén 800°C hiéu sudt va chi s6 lod khéng co
sy thay doi dang ké. Tuy nhién khi dat dén nhiét do
850°C chi s6 lod tang 1én & rét, co thé giai thich rang
tai nhiét d6 850°C cau tric mao quéan dugc hoan thién
va khd nang hdp phu lod dat hiéu quéd cao nhat. O
nhiét dé 900°C, hiéu sut va chi s lod gidm dét ngot
chiing to qué trinh da chuyén sang giai doan tro hoa,
https://doi.org/10.51316/jca.2022.024
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cac 16 mao quan bi pha v& anh hudng truc tiép dén
chét lugng clia cacbon hoat tinh tao thanh. Vi vay lua
chon 850 °C la nhiét d& thich hgp cho qua trinh hoat
hoa.

Bang 3 Arh hudng dla nhigt do dén qué tirh hoat hoa

Bang 4 Arh hudng aia thif gian dén qué tirh hoat hda

Nhiét do i
WSO Nhietds | 9T | Hie
x (°Q)/ thoi , gian .
Mau ) , hoat hoa , suat
gian (phut) o hoat hoa o
cacbon hoa Q) (phut) (%)
AC6020 550/15 600 20 11,31
AC6520 550/15 650 20 11,30
AC7020 550/15 700 20 1,21
AC7520 550/15 750 20 9,79
AC8020 550/15 800 20 9,5
AC8520 550/15 850 20 8,69
AC9020 550/15 900 20 8,09
. 1000
= 800
‘g’ 600
©
2 400
Q
= 200
(@]
0
550 650 750 850 950

Nhiét dé (°C)

Hinh 1: DO thi thé hién su thay déichi s& iod khi nhiét
dé hoat hoathay déi

Mau Nhiét do Thai Hiéu Chi s6
(°Q) gian suat (%) iod
(phdt) (ma/q)
AC8520 850 20 8,69 9271
AC8525 850 25 8,57 1003,3
AC8535 850 30 8,02 749,3
1200
1000
8 8w ""’ﬂ_.‘““\\‘
9 600
5 400
200
0
15 20 25 30 35

Thei gian (pht)

Hinh 2: Do thi thé hién su thay déi chi s6 iod khi thdi
gian hoat hoa thay déi

T két qua thu dugc trong Bang 4 va Hinh 2 thédy rang
trong thai gian hoat héa 25 phdt ¢é hiéu sudt thay déi
khong dang ké so vdi thai gian 20 phdt va chi s6 iod
dat gia tri cao nhat. Chi s6 iod va hiéu suét bi gidm &
thai gian 30 phit, c6 thé thdy rang hé théng mao
quan dugc hinh thanh da bi tro hda lam cho dién tich
bé mét riéng bi gidm. Vi vy lua chon 25 phlt [a thdi
gian hoat hoa thich hap.

Déc trung cdu tric clia cacbon hoat tinh ché tao tir nhya thai PET theo phucong phép hoat hda vét ly

160

1504

1404

1304

T T T T T
10.00 20.00 30.00 40.00 50.00
Cu-Ka1 (1.540560 A)

T T T T T
70.00 80.00 90.00 100.00 110.00
2theta

Hinh 3: Gian dd XRD clia mau cacbon hoattinh ché tao dugctl nhua PET bdng phucong phap hoat hda vatly khi
hoat hoa & 8500C trong 20 phut
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TU Hinh 3 cho thdy gian do nhiéu xa tia X cla mau
cacbon hoat tinh da ché tao. Binh nhiéu xa b cudng
dd tang trong pham vi tur 10-30 do la do su hién dién
clia cac 16 rbng lién tuc lam tan xa blc xa tia X[18]. Va
sau dé cac dinh nhiéu xa XRD yéu di, c6 thé thay rang
thanh cacbon hoat tinh c6 dang graphit nén cé nhiéu

3500 3000 2500
1 L L

khuyét tat trén thanh dan dén su giam két tinh graphit
cla cacbon hoat tinh (JCPSD no. 00-056-0160). Va nhu
vay, trong qué trinh hoat hba mong mudn tao ra nhiéu
khuyét tat trén thanh cacbon dé tang dién tich bé mat
cla cacbon hoat tinh.

2000 1500 1000 500
L L L I

=
S

Transmittance [%]

100

T T
3500 3000 2500

T T T
2000 1500 1000 500

‘Wavenumber cm-1

Hinh 4: Ph& FTIR clla mau cacbon hoat tinh da ché tao

Bac trung bé mat hda hoc clia cacbon hoat tinh dugc
thé hién qua phé FTIR. Mot loat cac van phd dactrung
dugc thé hién trong dod thi cho thdy sy hién dién cla
cac nhom chiic hoda hoc Van phd dao déng tai
3447.77 cho thdy c& nhdm -OH trén cdu trdc bé mat
cacbon hoat tinh [14]. Van phé dao déng & khoang
2923.56 va 287139 cho thdy c6 xudt hién lién két C-H
cla vong thom benzen va cla ankan. Van phé dao
déng & khoadng 1600 dac trung cho lién két C-C, tai
van phé & khoang 1300 dac trung cho lién két C-O. Su
xuat hién cla cac nhém chitc —OH 6 thé 1a do hap
phu clia hoi &m cla cac bon hoat tinh trong diéu kién

bdo qud théng thudng, con su xuédt hién cia nhém
chiic C-O nhiéu khd nang la do phén Ung gitta C va
CO2 tao thanh cdu tric x6p va cd sy xudt hién cla lién
két C-O. Két qua cho thay cacbon hoat tinh thu dugc
thich hgp cho su hdp phu cac hap chat hitu ¢ bao
gdm ca thuéc nhudm hitu co.

Hinh &nh bé mat cacbon hoat tinh ché tao tU nhua thai
PET dugc thé hién qua anh chup SEM. CO thé thdy
rang bé mat cla cacbon hoat tinh tuong déi nhan,
chua thdy rd su hién dién clia cac 16 x&p, mao quan
trén bé mat.

Hinh 5: Anh SEM clia mau cacbon hoat tinh ché tao dugc tlf nhua PET & cac do phan giai khac nhau.

https://doi.org/10.51316/jca.2022.024
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BET Surface Area Plot

+ ACB525

Via(ptip - 1))

00003}

00001

0.0000-

0.00 0.02 0.04 0.06

0.12 0.14 0.16 0.18

0. 0.10
Relative Pressure (p/p°)

Hinh 6: Bang nhiét hap phu nito clia cacbon hoat tinh ché tao tit nhya thai PET & 77,3K

Dién tich bé mat la moét trong nhiing yéu t& quan
trong anh hudng truc tiép dén kha ndng hép phu cla
cacbon hoat tinh. V& nguyén ly do 1& dang nhiét hap
phu nito cho xac dinh thé tich I6p phd don phan td.
Khi biét dién tich che pht clia N2 & trang théi hdp phu
c6 thé tinh dugc bé mat riéng cla chat hdp phu [19].
V&i két qua do dién tich bé mat BET thdy dudgc rang
mau cacbon hoat tinh cacbon hda & 550°C trong 15
phit, hoat hda & 850°C trong 25 phut cho dién tich bé
mat riéng la 703,4 m?/g.

Khdo sdt kha néng hdp phu xanh metylene (MB) cta
cacbon hogt tinh ché tgo tr nhya thai PET

Xdy dung dudng chudn xdc dinh néng dé6 MB

2
< y£0.1768x- 0.0648 i
277 R2=09971 o
=] 1
] .
< 0,5 O
o |e®
0 5 10 15

Nong d6 (ppm)

Hinh 7: D6 thi duding chuén clia dung dich MB
Phuang trinh dudng chuén clia MB:
y = 0,1768x —0,0648 vd&ihé s6 tuong quan R2= 0,9971
Anh huéng clia pH dung dich dén hiéu qua hap phu

100
80
60
40
20

0
01 2 3 456 7 8 9 101112

pH

éu suat (%)

Hi

Hinh 8: Do thi thé hién su thay déihiéu sudt hdp phu
MB khi pH thay déi

TU Hinh 8 thdy rang khi pH < 7 (mdi trudng axit) thi
hiéu sudt hdp phu MB clia cacbon hoat tinh chi dudi
50% nhung khi pH > 7 thi hiéu sudt hdp phu dat trén
80%. Khdo séat cho thdy cacbon hoat tinh hdp phu t6t
trong moi trudng pH > 7. Do vay cac qua trinh tiép
theo sé dugc tién hanh khdo sat trong mdi trudng
trung tinh, diéu nay phu hgp vdi diéu kién thuc té khi
XU |i nudc thai dét nhudém trong ddi séng.

Anh hudng cta luong cacbon hogt tinh dén hiéu qud
hdp phu

Tu két quéd khdo sat cho ta thdy, khéi lugng cacbon
hoat tinh cang I6&n thi hiéu suét hdp phu cang tang. Cu
thé vd&i khéi lugng than 0,01g chi cho hiéu quéa hdp phu
dat 83,212% trong khi do khi tang dén lugng than hép
phu 1€n 0,02 hiéu sudt dat 94% va khong cd sy thay
d&inhiéu khi tang dan khéi lugng than hdp phu. Vi vay

https://doi.org/10.51316/jca.2022.024
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luong than 0,02g 1a diéu kién thich hgp dé can va khdo
sat cac qué trinh hdp phu tiép theo.

100

% /—+—0—¢
80

70

60

50
0 0,02 0,04 0,06

Khéi lwong (g)

Hiéu suat (%)

Hinh 9: Do thi thé hién su thay déihiéu sudt hdp phu
MB khi lugng cacbon thay déi

Anh hudng cia thoi gian hdp phu dén hiéu qud hdp
phu

100

90 /"—"'—._.

80
70

Hiéu suat (%)

60
50
10 20 30 40 50
Thoi gian (phut)

Hinh 10: Do thi thé hién su thay déi hiéu sudt hdp phu
khi thaigian hdp phu thay déi

TU két quéd thu dugc ta thdy hiéu suét hdp phu ti lé
thuan vai thai gian hdp phu, thai gian hdp phu cang
tang thi hiéu sudt tdng va dan én dinh. Cu thé, trong
thai gian hdp phu tir 15 dén 35 phdt, hiéu suét tang
dan tir 87,115% dén 95,033% va dén 40 phdt thi hiéu
sudt hdp phu 6n dinh & 95,033%. Nhu vay & thai gian
35 pht thi qua trinh hdp phu dat can bang.

Anh huéng cta ndng do MB dén hiéu qua hdp phu

TU két qué thuc nghiém cho thdy trong cung mét diéu
kién, khd nang hdp phu gidm dan khi tdng dan ndng
dé MB. Khi tang néng dé dung dich tUf 10ppm dén
20ppm hiéu sudt gidm khong dang k€ (khodng 4%)
nhung khi ndng dé tang dén 30% hiéu suat hdp phu
mau da gidm xudng 81,34% va khi nong dé dat 40%
hiéu sudt hdp phu chi con 61,18%.
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Hinh 11: Do thi thé hién su thay déihiéu suét hdp phu
khi ndng dé MB thay déi
Khdo sat dung lugng hdp phu MB cta cacbon hoat tinh
ché tao tirnhua PET
Dua trén két qué anh hudng cla ndng dé MB dén hiéu
qua hap phy, ta nghién citu mé hinh dang nhiét hip
phu Langmuir va Freundlich.
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Hinh 12: Do thi thé hién dudng déng nhiét hdp phu
Langmuir clia cacbon hoat tinh déivdi MB

Nhu vay phuong trinh dang nhiét hap phu Langmuir |3
y = 0,0548x + 0,0625 vdi hé s6 tuang quan R2 =
0,9923. Suy ra dung lugng hdp phu cuc dai tinh dugc
la gmax = 18,284 mg/g

........ 0.8
® y&0,3833x + 0,8943
0,4 R%*=0,8708
0,2
0
0,5 0 0,5 1

Log(Ccy)
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Hinh 13: D0 thi thé hién dudng dang nhiét hdp phu
Freundlich clia cacbon hoat tinh d&ivéi MB
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Phuong trinh dudng dang nhiét hdp phu Freundlich la:
y = 0,3833x + 0,8943 v&i hé sé tuong quan R? 1a
0,8708.

Két quéa thu dugcttr hai méd hinh cho thay rang cacbon
hoat tinh da ché tao c6 qua trinh hdp phu pht hop véi
mé hinh hadp phu dang nhiét Langmuir han. Nhu vay
su hdp phu MB cla cacbon hoat tinh la hdp phu dan
I&p va hdp phu xay ra nhu nhau tai moi vi tri trén bé
mat vat liéu.

K&t ludn

Trong nghién clu nay, ching to6i d& ché tao thanh
codng vat liéu cacbon hoat tinh tU nhya thai PET theo
phuong phap hoat hoa vatly bang khi CO2 & diéu kién
cu thé: than héa & 550°C trong 15 phit, hoat hda &
850°C trong 25 phdt. Dién tich bé mat riéng cla
cacbon hoat tinh 1a 703,4 m?/g. Cacbon hoat tinh tu
nhya thai PET cb khd néng hép thu tot doi véi MB &
moi trudng ¢ pH > 7. Qué trinh hdp phu MB cla
cacbon hoat tinh dugcmo ta theo déng nhiét hdp phu
Langmuir v&i dung lugng hép phu cuc dai la 18,284
mg/g.
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