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Nghién cu ché tao cacbon hoat tinh tif rac thai nhya polyethylene terephthalate (PET)
va (ing dung loai bd phdm mau hitu ca trong nudc bang phuong phéap hda hoc
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ABSTRACT

Synthetic plastics are found in all manufacturing industries and in daily
life because plastic products bring convenience to life. Polyethylene
terephthalate (PET) is one of the most popular synthetic plastics with
increasing consumption. Every year, the huge amount of PET plastic
waste is discharged into the environment. Therefore, it is necessary to
have an effective solution for PET plastic waste. In this study, PET waste
plastic was utilized to fabricate activated carbon using the chemical
activating approach. HsPO. acid was used as activating agent. The
influence of impregnation rate of PET waste platic with H3POs, activating
temperature, activating time on the surface areas of activated carbon
was investigated. The prepared activated carbon was well-characterized
by scanning electron microscopy (SEM), X-ray diffraction (XRD), FTIR,
and BET. The activated carbon prepared from the :PET 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

Nhua dé tr& thanh mét phan thiét yéu trong dai séng chat thai c6 t6c dé phan hly rat cham. Nhiing manh
sinh hoat va sdn xuét. Tuy nhién, nhya la mét dang réac thai nhua 16n bi phan nhd dudi cac tac dong co
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hoc thanh céc hat nhua nhdé co kich thudc dudi 5 mm
va phai mat hang tram nam, tham chi hang nghin nam
dé mét manh rac thai nhua co thé phan hly trong
diéu kién tu nhién. Tac hai cla rac thai nhua anh
hudng dén mai trudng la rédt 16n nhu: 6 nhiém ngudn
nudc, dat dai, khi hdu, anh hudng truc ti€p dén suc
khde clia con ngugi va cadnh quan thién nhién. Cac bai
rac nhua ndi riéng va cg s3 tai ché rac thai ndi chung
dang dan dan trd nén qua tai. Rac thai cla nhua
polyethylene terephthalate (PET) chiém lugng I6n
trong téng rac thai nhua [1-4]. Trudc van dé nay, can
thiét c& mét gidi phap tét va hiéu qua hon dé xir ly.

Viéc xU ly rac thai nhua dang dugc thuc hién mét cach
tich cuc & nhiéu nudc trén thé gidi, cac phuong phap
6 thé si dung bao gém: téi ché, chon 1ap, dét, phan
hay vi sinh va chuyén hda thanh cac vét liéu cé ich.
Theo théng ké, tai chau Au, khodng 38% lugng rac thai
nhua dugc chon 1ap, 26% dugc téi ché, con lai 36 %
cho muc dich thu héi nang lugng [5, 6]. Tai Viét Nam,
viéc tai ché nhya con chdm va chua hiéu qua do gap
kho khan trong viéc phén loai rac tai nguén. Hon nia,
nhua sau khi dugc tai ché khéng con gitt dudc phédm
chét dudi cac tac dung cua nhiét, do dé khong thé sur
dung lai cho cac muc dich bao dau, dac biét la trong
bao géi thuc phdm hoac trong v té.

Do do, viéc tan dung ngudn réac thai khéng 16 nay da
va dang thu hdt dugc su quan tdm rét I16n cla cac nha
quan ly. Phan tich ham lugng cacbon trong céc loai
nhua thdy rang nhua téng hop co chia trén 60%
cacbon [7-10], r&t nhiéu cac nha khoa hoc gan day trén
thé gidi da tap trung vao nghién cltu phét trién cong
nghé tai sinh réc thai nhua thanh cac vat liéu trén ca sé
cacbon nhu graphene [11], 6ng nano cacbon [12] va
dac biét la cacbon hoat tinh [13]. Céng nghé dugc su
dung khéd phd bién dé téi sinh rac thai nhya thanh
cacbon hoat tinh la hoat hda hda hoc véi tac nhan axit
HsPO. [14-16).

Bai bao nay trinh bay nghién cltu ché tao cacbon hoat
tinh tU nhya thai PET theo phudng phap hoat hda hda
hoc bang axit HsPO4, déng thai trinh bay mot s& két
qué Ung dung cla cacbon hoat tinh thu dugc trong
viec hdp phuy, xr ly mau cla thuéc nhuém xanh
metylene trong nudc.

Thuc nghiém va phucng phap nghién cdu
Nguyén liéu
Nhua thai PET dudc thu gom la céc vé chai nhua. Sau

do cac chai nhua dugc cdt nhd tr 1-3mm, rdfa sach va
sdy kho.

Héa chdt, thiét bj

Hoa chét: axit HsPOy, iot tinh thé, Na;S:03.5H,0, hod
tinh bét, khi CO,, NaOH, xanh metylene, nudc cét.
Thiét bi: Lo nung éng Tube Furnace 21100, tu sdy, bom
hdt chan khéng, may khudy tu, can phan tich, méay do
quang UV-VIS.

Ché tago cacbon hoat tinh

Nhua thai PET d& xi ly ngédm tdm vdi HsPO. dudc
nung trong 1o nung 6ng (mdi trudng khi COy), qué
trinh dugc tién hanh & thai gian va nhiét dé xéac dinh
[14, 16]. San pham sau khi nung dugc rlfa bang dung
dich NaOH 5% va nudc cét, ria lai nhiéu [an cho tdi khi
nudc rlfa dat moi trudng trung tinh thi ding lai. Mau
sau rira dugc dua vao trong tu sdy & nhiét do 105°C,
sdy trong thai gian 2 gid. Cacbon hoat tinh sau khi sy
khé dugc dem nghién min va tién hanh xac dinh chi s6
iot. Lua chon ra mau co chi s8 iot t6t nhat dem phan
tich d&c trung céu trdc va do dién tich bé mat.

Cong thic tinh hiéu sudt cacbon hoat tinh ché tao tU
nhua thai PET:

Meachon hoat tinh

H= .100%

Myhwa thii

Qua trinh ché tao cacbon hoat tinh theo phuang phép
hoat hda hda hoc vdi tac nhan hoat héa la H3PO,
dugc dua trén ca ché [15]:

Trong khoédng nhiét dé 100-400°C:
2H3PO4 > H4P.0O7 + HO

3H3PO4 = HsP3Oq0 + 2H,0
NH3PO4 2 Hn2PnO3ne1 + (n-T)HO

HsPO4 hdp thu nudc sau do tach nudc, cac nhdm chiic
hitu ca bi phan hay va CO, CO; gidi phong.

Trong khodng 400-700°C:
Hn+2PnOEn+1 9 P401Q + HZO
PAOWO + 2C > P406 + 2C02

Nudc duac tach ra va tao thanh P4Oq la chat oxi hoa
manh s& phan Ung vd&i cacbon dé phan hly cac nhom
churc, tao cac 16 x8p mdi.

Trong khodng nhiét dé Ién han 700°C:
P4OWQ/P406 + CHX 9 PHg + COz/CO

Xdc dinh chi sé iot cta cacbon hoat tinh
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Chi s6 iot dac trung cho dién tich bé méat cling nhu kha
nang hap phu cla cacbon hoat tinh. Chi s6 iot dugc
tinh bang ham lugng iot da hdp phu trén mét don vi
trong lugng khé clia cacbon hoat tinh (mg/g).

Tién hanh hdp phu dung dich I> bang cacbon hoat
tinh, ndng dé dung dich I, con lai sau hap phu dugc
xac dinh bang cach tién hanh chuén doé vdi dung dich
Nazgzog.

Cong thuc:

M,
Q = (CI.V]_ - Cz.Vz).

lthan

Trong do:

Q: chi s¢ iot (mg/q)

Ci: ndng dé ban dau cla I> (mol/l)

V1 thé tich ban dau cla I> (ml)

Co:néng db 1, sau hép phu (mol/l)

Va: thé tich 1> sau hap phu (ml)

Mo: khéi lugng phén i cla iot (254g/mol)
Minan: kh6i lUgng cacbon hoat tinh

Bdnh gid ddc trung cdu trdc vat liéu

Pac diém hinh thai ciu tric bé mat cla cacbon hoat
tinh dugc quan sat bang kinh hién vi dién t quét
(SEM) cla héng HITACHI S-4800 (Nhat Ban). Cac
nhom chiic nang trén bé mat cacbon hoat tinh da ché
tao dugc khao sat bang phé hdng ngoai Fourier (FTIR)
cla hang Perkin EImer, model Spectrum Two (Anh). Do
nhiéu xa tia X (XRD) bang may clia hdng X'Pert PRO
Panalytical PW3040/60 (Ha Lan) v&i nguodn buc xa Cu-
Koo 0,15405 nm dudc sit dung dé nghién clu dé két
tinh clia mau. Phuang phap hap phu - gidi hap phu
Nito st dung may Tristar 3000-Micromeritics dugc s
dung dé xac dinh dién tich bé mat riéng BET clia mau
cacbon hoat tinh.

Khdo sdt khd ndng hdp phu xanh metylene (MB) cua
vat liéu téng hop

Anh hudéng ctia pH dung dich: Cho 10mg cacbon hoat
tinh hdp phu trong 10ml dung dich MB 300ppm cé céc
pH khac nhau, thai gian hdp phu 15 phut.

Anh hudng cla lugng cacbon hoat tinh: Cho cac lugng
cacbon hoat tinh la 4mg, 6mg, 8mg, 10mg, 12mg thuc
hién hdp phu trong 10ml dung dich MB 200ppm tai
pH= 9 trong thdi gian 7 phut.

Anh hudng clia thdi gian hdp phu: Cho 10mg cacbon
hoat tinh hdp phu trong 10ml dung dich MB 400ppm
(PH = 9) vdi cac thai gian khac nhau: 15 phut, 20 phut,
25 phut, 30 phut, 35 phut.

Anh hudng cla ndng do dung dich MB: Cho 10mg
cacbon hoat tinh hdp phu trong 10ml dung dich MB
(pH = 9) vdi cac ndng do khéc nhau trong thai gian 25
phut.

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

TU doé tinh dugc hiéu suédt hdp phu cla cacbon hoat
tinh dugc ché tao theo cong thic:

a

H= .100%

@

Trong do:

Co, C 1N lugt la ndng do ban dé&u va sau khi hdp phu
clia MB (ppm)

H: hiéu suét (%)

Dung lugng hdp phu cuc dai clia cacbon hoat tinh
dugc xac dinh dua vao do thi cla phuang trinh hap
phu ddng nhiét Langmuir dang tuyén tinh:

Ceb L Lo (1)
4 DGmar Gmax
Trong do:

g, g max dung lugng hép phu can bang va dung luong
hép phu cuc dai (mg/q)

b: hang s& Langmuir

Ceo: NONG d6 chét bi hdp phu & trang théi can bang
(Ppm)

Két qua va thao luan

Khdo sdt cdc yéu t6 danh hudng dén ché tgo cacbon
hoat tinh tir rdc thdi nhua PET hogt héa bdng H3PO4

Anh huéng cta ti lé ngdm tdm nhua thdi PET véi
HgPOA

Bang 1: Anh hudng cua tf [é ngam t4m PET : H3PO,
dén chi sé iot cla cacbon hoat tinh

ML Ti 1é PET : H3POq Chi s6 iot
theo khéi lugng (mg/q)
RO 1:0,75 434,91
IR 11 451,81
IR2 1.2 420,29
IR3 13 394,02
IR4 14 388,77
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Hinh 1: D6 thi thé hién anh hudng cuda ti 16 ngam tam
PET : H3PO. dén chi sé iod cla cacbon hoat tinh

TU két qua thu dugc nhan thdy rang ti 1é PET : HsPO.
(theo khéi lugng) c6 anh hudng dén kha nang hap phu
l, clia cacbon hoat tinh. Chi s iot tang dan dén mau
IRT sau do gidm dan. Diéu nay cé thé gidi thich rang &
mau IR0 lugng HsPO4 chua du dé kich thich hoat héa
nén khi tang ti 1& ngdm t&m & méau IR1 chi & iot d4
tdng 1én do dugc hoat hda tét han. Tuy nhién khi tiép
tuc thay d&i ti [&é ngam t&m & cac mau IR2, IR3, IR4 thi
chi s¢ iod gidm la do lugng axit HsPO4 tang 1én lam
cho céc hat nhya bi bao pht bdi H3PO4 nhiéu han,
chiing tu lai lam can trd viéc tao ra va phat trién cac 16
x6p do do hiéu qua hoat héa gidm va dan dén chi s6
iot giam dan. TU do6 lua chon ti 16 ngdm tdm PET :
H3PO4 (theo khdi lugng) la 1:1 dé ché tao cacbon hoat
tinh.

Anh hudng ctia nhiét dé hoat héa

Bang 2: Anh hudng clia nhiét dé hoat hda dén hiéu
suét cla cacbon hoat tinh

MAL Thai gian Nhiét do Hﬂiéu
(phut) Q) suat (%)

AC4010 10 400 28,96
AC5010 10 500 27,00
AC6010 10 600 25,49
AC7010 10 700 23,13
AC8010 10 800 21,73
AC9010 10 900 21,12
AC10010 10 1000 18,01

Tu két qua khao sat thu dugc thay rang nhiét dé nung
c6 anh hudng dang ké dén kha nang hép phu > cla

cacbon hoat tinh. Trong khodng nhiét dé tir 400 dén
900°C chi s6 iot tang dén va sau dé giam dan khi tang
lén nhiét @6 1000°C.

800

700

Chisdiot (mg/g)
= N w E=3 ul (=)}
o o o o o o
o o o o o o

o

300 400 500 600 700 800 900 1000 1100
Nhiét 5 (°C)

Hinh 2: Do thi thé hién anh hudng cla nhiét d6 dén
chi s& iot cla cacbon hoat tinh

Diéu nay co thé gidi thich rang khi nhiét dé nung chua
dat dén t&i uu (thdp hon 900°C) thi hé théng mao
quan chua phat trién hoan thién. Dua vao hiéu sudt
ché tao clia cac mau co thé thay tir 400°C dén 900°C
hiéu sudt giam dan, va giam khoéng dang ké & 800°C
va 900°C, dén 1000°C hiéu suét gidam ré rét. Nhu vay
bé mat riéng clia cacbon hoat tinh van lién tuc phat
trién hoan thién & khoang 400 — 900°C. Tuy nhién khi
ti€p tuc tang dén 1000°C thi cacbon hoat tinh Iic nay
bi chay tao thanh tro lam mat cac 16 mao quan khién
cho hiéu sudt va chi s6 iot giam dang ké. Tu dé lua
chon nhiét dé nung 900°C la nhiét do thich hgp.

Anh hudng cta thdi gian hoat héa

Bang 3: Anh hudng cuia thdi gian hoat hda dén hiéu
sudt clia cachbon hoat tinh

Mau Thai gian | Nhiét do Hiéu
(phut) Q) suat (%)

AC9005 5 900 2197

AC9010 10 900 2112

AC9015 15 900 20,71

AC9020 20 900 19,81

AC9025 25 900 17,87

TU két quéa khao sat trén, ta thdy rang cé su thay déi
chi s& lot clia cacbon hoat tinh trong thdi gian nung
khac nhau. TU thai gian 5 dén 10 phut thi chi s& iot
tang dan, khi tang tU 5 dén 25 phut thi chi s¢ iot gidm
dan. B&i vai hiéu sudt cé su gidm dan khi thai gian
tang dan tu 5 dén 25 phut..
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Hinh 3: Do thj thé hién anh hudng cla thdi gian dén
chi s6 iot cla cacbon hoat tinh

Sy thay déi nhu vay cé thé gidi thich 1a do nung hoat
hdéa ché tao cacbon hoat tinh trong thai gian dudi 10
phut thi hé théng mao quan cla vat liéu chua phat
trién hoan thién, con khi thai gian nung trén 10 pht thi
xay ra su tro hda cacbon hoat tinh lam cho hiéu suat
va chi s iot bj giam ré rét. Tu dé, Iya chon thai gian
t&i uu la 10 phut. Cacbon hoat tinh dugc ché tao tU
nhua thai PET vd&i chat hoat hda H3PO4 (ty 16 mun cua :
HsPO4 la 1: 1) dugc nung & nhiét dé 900°C trong 10
phut, sau do6 dem di phan tich hinh théi, cau tric, céac
nhom chiic co6 mat trong than va khao sat hdp phu
thuéc nhudm xanh metylene.

Bdc trung cdu tric cua cacbon hogt tinh ché tao tur nhya thdi PET theo phuong phdp hoat héa bing H3PO.4

PHONG HOA PHAN TICH

Counts

r 1
10 20 30

I T 1
40 50

2—
=}

2Theta (Coupled TwoTheta/Theta) WL=1.54060

Hinh 4: Gidn d& XRD cla mau cacbon hoat tinh d& ché tao tif nhua thai PET

TU hinh 4 cho thdy gian do nhiéu xa tia X clia mau
cacbon hoat tinh d& ché tao. Dinh nhiéu xa c6 cudng
dé tang trong pham vi tr 10-30 dd la do su hién dién
clia cac 16 rdng lién tuc lam tan xa buec xa tia X [17]. Va
sau do cac dinh nhiéu xa XRD yéu di, co thé thédy rang
thanh cacbon hoat tinh c6 dang graphit nén c6 nhiéu
khuyét tat trén thanh dan dén su giam két tinh graphit
cla cacbon hoat tinh JCPSD no. 00-056-0160). Va nhu
vay, trong qua trinh hoat hda mong mudn tao ra nhiéu
khuyét tat trén thanh cacbon dé tang dién tich bé mat
clia cacbon hoat tinh. Ban chat hoa hoc trén bé mat
clia cacbon hoat tinh ché tao tUf nhua thai PET dugc
khédo sat bang quang phd FTIR, va két qua dugc thé
hién trong hinh 5. Trong phd FTIR clia mau cacbon

hoat tinh da ché tao xudt hién van phé réng & 3356,56
cm™ cho thady cé su hién dién nhém —OH trén bé mat
cacbon hoat tinh [18]. Su xuéat hién nay la cla lién két —
OH trong nhom cacboxyl sau khi xtr ly véi H3PO4 va tu
nudc hdp phu trong cédu trdc cacbon hoat tinh. Van
phé & dao déng khoang 1569,84 cm™ dac trung cho
lien két C=C [19]. Dao déng & khoang 1163,61 cm™
dugc cho biét vé sy xuét hién clia cac nhém photpho
trong cdu tric cacbon hoat tinh nhu P=0, P-O-C,
P=0OOH, P-O-P [20]. Nhiing két qua nay chi ra rang
cacbon hoat tinh ché tao tU nhua thai PET bao gém
ca4c nhém chie nang, thich hgp cho su hép phu cla
cac hgp chét hitu co, bao gdm ca thuéc nhudém ddc
hai.
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Hinh 5: PhS FTIR clia mau cacbon hoat tinh da ché tao tU nhua thai PET
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Hinh 6: Anh SEM clia mau cacbon hoat tinh ché tao tif nhua thai PET & cac do phan giai khac nhau

Hinh dang bé méat clia cacbon hoat tinh dugc ché tao x8p vdi cac kich thudc khac nhau, diéu nay cho théy
tUf nhua thai PET trong nghién cliu nay dudgc quan sat dién tich bé mat riéng I6n cla cacbon hoat tinh va kha
bang kinh hién vi dién t quét (SEM). C6 thé thdy bé  ndng hép phu tét cla vat liéu.

mét clia cacbon hoat tinh c6 nhiéu khe, ranh va cac 16

BET Surface Area Plot
+ AC10015

°‘ 7

1Qip*p - 1)

i
L

0.00 0.02 0.04 0.06 0.08 0.10 012 0.14 0.16 0.18 0.20
Relative Pressure (p/p°)

Hinh 7: Dang nhiét hdp phu nito clia cacbon hoat tinh ché tao ti nhua thai PET & 77,3K
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Dién tich bé mat la mét trong nhing yéu t6 quan
trong anh hudng truc tiép dén kha nang hép phu cua
cacbon hoat tinh. V& nguyén ly do 1a dang nhiét hap
phu nito cho xac dinh thé tich I6p phd don phan to.
Khi biét dién tich che phi cla N, & trang thai hdp phu
c6 thé tinh dugc bé mat riéng cta chét hdp phu [21].
V&i két qua do dién tich bé mat BET thdy dugc rang
mau cacbon hoat tinh da ché tao tUf nhua thai PET
ngam tam vai H3PO4 theo ti & 1:1 dugc nung & 900°C
trong 10 phit cho dién tich bé mat riéng la 1703,81
m?/g.

Khao sét khd nang hdp phu xanh metylene (MB) cla
cacbon hoat tinh ché tao tir nhya thai PET

Xdy dung duong chudn xdc dinh nbng do MB

Phuong trinh duding chuén ctia MB:
y = 0,1768x —0,0648 v&i hé s6 xac dinh R?= 0,9971

13
16
14
<12
1
08 o
206
0.4 e
02 -
0+
0 2 4 6 8 10 1
Nong dd (ppm)

y=0.1768x-0.0648
R?=0.9971 R

thu

Hinh 8: Do thi dudng chuén cla dung dich MB
Anh hudng ctia pH dung dich dén hiéu qua hdp phu
MB

100 ._./,_/—o—o

95

90

H (%)

85

80
pH
Hinh 9: Do thi thé hién su anh hudng cta pH dung
dich dén hiéu suat hap phu MB

T hinh 9 théy rang hiéu sudt hdp phu MB clia cacbon
hoat tinh déu 16n han 97% cho thay hiéu qua hap phu
tuong déi tét cla vat liéu. Khi gié tri pH cta dung dich

tang thi hiéu sudt hap phu cling cho thdy su thay déi
tdng dan. Tai pH = 9 va pH = 13 hiéu sudt hip phu
khéng thay déi va la cao nhat. Do & méi trudng co
pH<7 co xdy ra su hdp phu canh tranh gita H* va
cation MB*, do dé lam gidm hiéu suat hdp phu cla vat
liéu. Tai pH I&n hon 7, Idc nay khéng cé sy canh tranh
hép phu cla H* nén hiéu sudt hdp phu I6n hon. Do
vay cac qua trinh tiép theo sé dugc tién hanh khao sat
trong mdi trucng pH = 9.

Anh hudng cta khéi lugng cacbon dén hiéu qud hdp
phu MB
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Hinh 10: D6 thi thé hién su anh hudng ctia khéi lugng
cacbon hoat tinh dén hiéu sudt hap phu MB

T do thi cho théy rang khéi lugng cla than hoat tinh
c6 anh hudng dén hiéu sudt hap phu MB. Khi khdi
lugng vat liéu hép phu tang tU 4mg lén 12mg thi hiéu
sudt hdp phu tang dan. Vd&i luong chét hép phu la
10mg va 12mg thi hiéu sudt én dinh. TU két qua thu
dudc lua chon lugng than hoat tinh thich hgp dé tién
hanh céc khao sat tiép theo la 10 mg.

Anh hudng cta thoi gian hdp phu dén hiéu qud hdp
phu MB
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Hinh 11: Do thi thé hién sy anh hudng cla thdi gian
héap phu dén hiéu suat hap phu MB
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K&t qua thu dugc cho théy rang thai gian hdp phu cé
anh hudng dén hiéu suédt hdp phu MB cla cacbon
hoat tinh. Thai gian tiép xtc gitta MB vdi cacbon hoat
tinh cang lau thi hiéu suét hdp phu cang tang, tai thoi
diém 25 phuat hiéu sudt hdp phu én dinh do qua trinh
hap phu dat can bang. Do vay lua chon thdi gian hdp
phu la 25 phut dé tién hanh cac khao séat tiép theo.

Anh hudng cta ndng do dung dich dén hiéu qué hdp
phu MB

100 .——.—__.__.\.
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Hinh 12: D6 thi thé hién sy anh hudng clia ndng dé
dung dich dén hiéu suét hdp phu MB

Két qua thu dugc cho thdy rang néng do cd anh
hudng dén hiéu sudt hdp phu MB cla cacbon hoat
tinh d& ché tao. Khi ndng dbé MB tang tu 350 lén 500
ppm thi hiéu sudt hdp phu gidam dan tr 99,83% xudng
99,28%. Do trong qua trinh xdy ra hdp phu dén mét
giai doan nao dé céc tdm hap phu da bi ldp day MB thi
sé dat trang thai can bang, khi dé khong hdp phu
thém MB nifa. Do dé khi tdng ndng dé MB thi hiéu
suét hdp phu bi giam.

Khdo sdt dung lugng hdp phu MB cda cacbon hogt tinh
ché tao tur nhua PET

0.014

= *
0012 y =0.0019x + 0.0005
R2=0.9989 -
0.01
& 0.008
3 -
Y 0.006
.
0.004 :
0.002 e
0
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Hinh 13a: DO thi thé hién dudng dang nhiét hap phu
Langmuir clia cacbon hoat tinh déi véi MB

Dua trén két qua anh hudng clia ndng dd MB dén hiéu
qua hdp phuy, ta nghién ctu mé hinh dang nhiét hap
phu Langmuir va Freundlich.

Vay phuong trinh ddng hap phu Langmuir tim duac 13:
y = 0,0019x + 0,0005 v&i hé s6 xac dinh R? la 0,9962.
Suy ra dung lugng hap phu cyc dai tinh dugc 1a qmax =
526,32 (mg/q).

275

y=0.1618x + 2.6028
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Hinh 13b: Do thi thé hién dudng dang nhiét hap phu
Freundlich cta cacbon hoat tinh déi véi MB

Phuong trinh dudng dang nhiét hdp phu Freundlich
thu dugc la: y = 0,1618x + 2,6028 vdi hé s6 xac dinh R?
la 0,9348. Suy ra hé s6é n = 6,2 (1 < n <10). Tuy nhién
hé s6 hodi quy R? = 0,9348 thdp hon nhiéu so véi mo
hinh hdp phu dang nhiét Langmuir (0,9989). Nhu vay
két qua thu dugc cho thdy rang mo hinh hdp phu
dang nhiét Langmuir mo ta qua trinh hip phu MB
thich hgp han m6 hinh Freundlich. Biéu nay chi ra
rang hdp phu MB trén bé mat than hoat tinh la nhu
nhau tai moi vi trf trén bé mat véat liéu hap phu.

K&t luadn

Qua qua trinh nghién clu da ché tao thanh cong vat
liéu cacbon hoat tinh tUf nhya thai PET theo phuong
phép hoat hda héa hoc bang HsPO4 vdi diéu kién toi
uu da tim dugc: ti 1é PET : H3PO4 = 1.1, nung & nhiét do
900°C trong 10 phut. Dién tich bé mat riéng cla
cacbon hoat tinh 1a 1703,81 m?/g. Cacbon hoat tinh tu
nhua thai PET c6 khad ndng hdp thu t6t déi vdi thudc
nhuém hitu cg xanh metylen. Qué trinh hdp phu cla
cacbon hoat tinh dugc mé ta theo déng nhiét hép phu
Langmuir véi dung lugng hép phu cuc dai la 526,32

mg/g.
L&i cdm on

Nhém téc gia chan thanh cam on B Tai Nguyén Mai

trudng da tai trd kinh phi nghién cltu thong qua dé tai
ma s6 TNMT.2022.05.04.
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