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Kha nang hap phu crom(lll) bang vat liéu compozit polyanilin-lignin
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Abstract

Polyaniline-lignin composite were prepared by polymerization of aniline in the presence of lignin using (NH,4),S,0¢
as oxidant. Properties of the obtained polyaniline-lignin composite were studied by FT-IR spectra, thermal gravimetric
analysis (TGA) and scanning electron microscopy (SEM). Results on absorption of Cr(lll) by polyaniline-lignin
composite showed the optimal absorption conditions of Cr(I1l) were pH of solution 5,0 and contact time of one hour.
Absorption of Cr(l11) followed the Langmuir model as evidenced by a good coefficient of correlation value (R? =
0.9986). The maximum adsorption capacity, gmax from the Langmuir model was found to be 71.43 mg/g for Cr(l1l) and

are higher than the separate polyaniline or lignin.
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1. MO PAU

Nén coéng nghiép ngay cang phat trién thi nguy
co 6 nhiém mdi trudng ngay cang cao, dic biét la
van dé 6 nhiém kim loai nang. Su 6 nhiém kim loai
ning dd va dang trd thanh mot van dé cap bach can
duogc giai quyét boi tinh chat doc hai cua no dbi véi
cac sinh vat song néi chung va con ngudi ndi riéng
[1, 5].

O Viét Nam da c6 nghién ctru ung dung lignin
hodc polyanilin 1am vat liéu hap phu dé xu Iy moi
truong [3, 4]. Tuy nhién, viéc ché tao vat liéu hép
phu compozit tir cac polyme dan dién va lignin ung
dung dé xir 1y ion kim loai ning con it dugc quan
tdm nghién ctru [5]. Trén thé gi01, da c6 mot s6 cong
trinh nghién ctru vé kha ning hap phu ion Cr(III) va
cac ion kim loai boi cac vat li€u chira lignin va
polyanilin [6-10].

Bai bao nay trinh bay vé két qua tong hop, xac
dinh cac dic trung cdu trac compozit polyanilin-
lignin va khao sat kha nang hap phu ion Cr(lll) cua
cac mau compozit tong hop dugc.

2. THUC NGHIEM
2.1. Hoa chat, thiét bi

Anilin (d = 1,022 g/ml); amoni persunfat; H,SO,

98 %; HNO; dic; NaOH ran; HCl 36 %;
isopropanol; axeton; Cr(NOs); nguyén chat; dung
dich den Cong ty gidy Bii Bang.

Hinh thai bé mat cua cac mau duoc nghién cau
bang viéc chup anh SEM chup trén may FE-SEM
Hitachi S-4800 (Nhat Ban) tai Vién Khoa hoc Vit
liéu, Vién Han lam Khoa hoc va Cong nghé Viét
Nam. Cau triic hoa hoc cua compozit dugc danh gia
bang phd hdng ngoai bién dbi Fourier FTIR
(Prestige-21, Shimadzu tai Khoa Héa hoc, Truong
Pai hoc Su pham Ha Noi). Phép phéan tich nhiét
dugc tién hanh phan tich trén may Shimadzu TGA-
50H, tai Khoa Hoa hoc, Truong Pai hoc Su pham Ha
Noi, v6i téc do 5 °C/phit. Ham luwong Cr(III) dwoc
xac dinh bang phwong phap quang phd hap thu
nguyén tir, do trén may quang phd Shimadzu 6300
(Nhat Ban) tai Khoa Hoa hoc, Truong Pai hoc Su
pham Ha Noi.

2.2. Téng hop vit liéu compozit polyanilin-lignin

Lignin sau khi dugc tach tir dich den cua Cong
ty gidy Béi Bang duogc tinh ché bang quy trinh sir
dung H,SO, [11]. Compozit polyanilin-lignin duoc
téng hop theo phwong phap tring hop tai chd c6 sir
dung chit khoi mao 1a (NH,),S,0s theo quy trinh
dugc trinh bay & [12]. Két qua da téng hop duoc 06
mau compozit voi thanh phan dwgc trinh bay trén
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bang 1.

Vii Quoc Trung va cong su

Bang 1: Thanh phan cua cdc mau compozit tong hop dugc

Mau Lignin (g) Anilin (ml) (NH,),S,05 (9) Isopropanol (ml)
Ao 0 10 25,05 40
Ay 20 4 10,02 40
A, 20 6 15,03 40
As 20 8 20,04 40
A, 20 10 25,05 40
As 20 12 30,06 40
As 20 0 0 0

2.3. Nghién ciru hip phu

Can 0,01 gam vt lidu hap phu cho vao 100 ml
dung dich crom(lll) 0,5 ppm, khudy hdn hop béng
méay khudy co ¢ nhiét ¢ phong, pH thay doi tur 1
dén 7,5, thoi gian khudy tir 5 dén 150 phut, sau do li
tdm va loc. Dung dich sau khi loc dugc dem phan
tich nong d6 kim loai con lai bang may hép thu
nguyén tor AAS.

- Dung luong hip phu dugc tinh theo cong thirc

C,-C\V 5 A
_ M trong d6 q la dung lugng hap phu &
a

thoi diém can bang (mg/g); Co la nbng do ban dau
chit phén tich (mg/l hay ppm); C la nong do chat
phan tich khi dat cin bang hip phu (mg/l hay ppm);
a 1a lugng chat hap phy (g); V la thé tich dung dich
hap phu (1);

- Hiéu sudt qua trinh hap phu tinh theo cong thirc
H=So”

¢ x100 trong d6 H 1a hiéu suét qua trinh
0
hap phu (%); Co 12 ndng do ban dau chat phan tich
(mg/l hay ppm); C 1a ndng d6 chat phan tich khi dat
can bang hip phu (mg/l hay ppm).
- M6 hinh déng nhiét Langmuir dugc ap dung
oF 1 1
theo phuong trinh —=—0C+—— » Day la
qe qmax b' max
phuong trinh duong thang biéu thi su phu thude
tuyén tinh cia C/q.vao Cy. DO thi ciia phuong trinh
c6 dang y = ax + ¢ VO qmax = 1/8; b = 1/C.Qmax, tur
phuong trinh nay ta c6 thé xac dinh dugc thong sb
Omax; Je Va R_ duoc tinh theo cbng thirc:
(G -CV. R = L trong d6 g dung

e = ' L

a 1+bC,

luong hép phu tai thoi diém cin bang (mg/g); Cs
ndng d6 can bang cua chit bi hip phu con lai trong
dung dich (mg/l); qmax la dung luong hap phu cuc
dai (mg/g); C, la noéng do cua chat bi hap phu ban
dau (mg/l); b la hang s6 ning luong hap phu theo
md hinh ddng nhiét hdp phu Langmuir (mg™); V 1a

thé’ tich dung dich crom trong moi thi nghiém; a la
khoi lwong chat hap phu; Ry 1a hé s6 tach khong thur
nguyeén.
3. KET QUA VA THAO LUAN
3.1. Pac trung vit liéu compozit polyanilin-lignin
3.1.1. Két qud chup anh SEM

Hinh thai cu trac vat liéu compozit dugc xac

dinh boi phuong phap chup anh SEM. Anh SEM cua
cdc mau Ay, Az va Ag duoc dua ra ¢ hinh 1.

Hinh 1: Anh SEM cua A, (a), As (b) va Ag (c)

Két qua phan tich anh SEM cho thdy, cac miu
Ay+As ton ta_}i 0 dang hat, mau Ag ton tai ¢ dang khoi
do cac hat két dinh lai v6i nhau.

3.1.2. Phdn tich phé hdp thu hong ngoai

Phé héng ngoai clia cac mau Ag, A; va Ag duge
trinh bay trén hinh 2. Phé cia miu A3 (hinh 2b) cho
thiy compozit polyanilin-lignin téng hop duoc co
c4c van pho dic trung cho ca polyanilin 1n lignin.
Tuy nhién, dao dong hoa tri nhém cacbonyl trong
lignin ¢ 1750 cm™ (vai phd) khong thdy xuat hién
hodc xuat hién voi cuong do rat yéu trén phd IR cua
cac compozit polyanilin-lignin tong hop dugc, diéu
nay c6 thé dugc giai thich 1a do ¢ su tao lién két
hidro cia nhédm —NH cta polyanilin v4i nhém
>C=0 ctia lignin 1am cho hép thy nhém C=0 suy
yéu. Két qua quy két cac van hip thu hdng ngoai
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chinh trén phd IR duoc dua ra & bang 2.
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Hinh 2: Phé IR ciia cac mau A (a), Az (b) va As (C)

Bang 2: Sé liéu phd IR cua cac mau compozit (v, cm™)

Méu VN-Hs VOH VC-H(thom) VC=C thom, VC=N Vc-o Vc=0
Aq 3440 3196 1571 1115 -
A 3420 3205 1602 1116 -
A, 3424 3209 1599 1115 -
Az 3433 3210 1600 1115 -
Ay 3431 3212 1585 1147 -
As 3432 3202 1581 1148 -
As 3424 3201 1607 1114 1750

3.1.3. Phdn tich d6 bén nhiét ciia cdc polyme

Gian do6 phan tich nhiét khéi lugng TGA ciia cac
mau compozit duoc trinh bay trén hinh 3.

Quan sat gian d6 phén tich nhiét khéi lwong
TGA ciia cac mau compozit cho thdy cic mau déu
c6 d0 bén nhiét tuong ddi cao, do bén nhiét cua
lignin (mdu Ag) kém hon véi so cac compozit
polyanilin-lignin. Sy giam khéi luong trong khoang
nhiét do tir 20-100 °C 1a do sy méat nudc cod mit
trong mau. Su giam khdi lwong trong khoang nhiét
do 100-260 °C 1a do sy phan huy cta cic oliygome.

Trén 260 °C hai mau Ay va A; c6 toc do phan huy
kha nhanh. Tai 600 °C thi hai mau polyme A;va Ag
gin nhu phan hity hoan toan, miu A, van chua bi
phan huy hét, con lai 29 %.

3.2. Tinh chit hip phu Cr(l11) ciia vit li¢u
compozit polyanilin-lignin

3.2.1. Anh hwéng cia pH dén kha nang hap phu
Cr(Ill) cua vat liéu

Két qua xac dinh nong d con lai ciia crom sau
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khi duoc xtr Iy boi vat lidu sau 20 phut khudy tron
dung dich chita crom(IIl) v6i cac mau compozit
dugc trinh bay trén hinh 4. Két qua cho thay ¢
khoang pH = 1+2 luong crom ma vat liéu hip phu
dugc khong dang ké, & khoang pH = 2+4 luong

Vii Quoc Trung va cong su

crom ton tai trong dung dich giam nhanh, tai gia tri
pH = 5 kha nang hap phu crom(l1l) clia cac mau vat
liéu 1 t6t nhat. Nguyén nhan c6 thé 1a do ¢ pH thap
(du H") hoic pH cao (du OH) thi crom bi day ra do
né ¢6 ai luc yéu hon so véiion H" hay OH",
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Hinh 4: Khao sét sy anh huéng cia pH téi kha nang hap phu crom(l11)

3.2.2. Anh huong ciia thoi gian hdp phu dén kha
nang hap phy Cr(1) cuia vat liéu

D¢ danh gia thoi gian dat can bang hap phu tdi
uu (6 pH = 5) da lua chon mau Ay, Az Va As dé
nghién ctru. Két qua duge dua ra ¢ hinh 5. Két qua
cho thay nong d9 crom giam kha nhanh trong thoi
gian diu dén phat tht 60. Tir sau phut thir 60 tré di,

nong do crom tang 1én khong dang ké. Nhu vay,
chung ta c6 thé coi thoi gian hap phu toi vu cia vat
liéu 1a 60 phut.

3.2.3. Khao sat can bang hdp phu bang mé hinh
dang nhiét Langmuir

Két qua tinh qmax, K va thong $b Langmuir Ry
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d6i voi mdi vat liéu duge thé hién tai bang 3 va 4.

Bdng 3: Céc thong s0 trong md hinh dang nhiét

Kha nang hdp phu crom(IIl) bang...

Omax = 71,43 mg/g déu cao hon so véi polyanilin
(Ao) va lignin (Ae). Gia tri cua R, tim dugce ¢ bang 6
cho thay sy hap phu Cr(Ill) trén cac vat liéu nghién

hap phu Langmuir ctru déu thuan loi vi 0 < R < 1 [13].
Vit ligu Ao | As As Bang 4: Gia tri R ¢ cac nong do va
£ cac mau vat liéu khac nhau
Dung luong hap phu| g5 5 | 79 43 | 66,67
cuc dai gmax (Mg/Q) ' ' ' c R,
0
M A . AO A3 A5
Hang s6 Langmuir K 8,00 | 13,99 | 7,499 05 0200 0125 02105
. . 1 0,111 0,067 0,1177
Két qua xac dinh nong do con lai cta crom sau 2 0.059 0.0345 0.0625
khi duoc xir 1y boi vat lidu trong 60 phit khudy, & 3 0.04 0.0232 0.0426
pH = 5 dugc dua ra hinh 6. ’ 4 0'03 0,0187 0'0322
K&t qua trinh bay ¢ hinh 6 cho thay, dung luong 5 0 0’244 0’0141 0,0260
hap phu cuc dai cia compozit polyanilin-lignin cd ' : '
P |
’ i‘L\»‘-———r‘—--—.--; -~ Al
o 20 40 Q t":‘h"“)SO 100 120 140 160
Hinh 5: Khao sét sy anh huong cua thoi gian toi kha nang hap phu cua Cr(111)
0062; y=0.016x+ 0.002 o y=0014x+ 0,001
0,008 | Ri=0092 0005 R=09
0.007 = 0004
=0.006 | P
E’o.oos . A0 E 0.003
00047 ——Linear(a0) | |3 0002
©0.003 A
0002 | 0.001
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RZ2=0.99
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Hinh 6: Dang nhiét hap phu cia A, (a), Az (b) va As (C)
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4. KET LUAN

Xuat phat tir lignin tach ra tir dich den ctia Cong
ty gidy Bai Bang, da tong hop va nghién ciru hinh
thai cau triic ciia 4 mau vat liéu compozit polyanilin-
lignin bang phuong phap tring hop tai chd.

ba khao sat anh hudng cia gia tri pH va thoi
gian khudy dén kha ning hip phu va tim dugc gia tri
pH hap phu tbi wu tai pH = 5; thoi gian dat can bang
hép phu 1a t = 60 phat d6i voi su hip phu Cr** trén
cac mau vat liéu da téng hop duoc.

Khao sat can bang hap phu theo mé hinh hap
phu dang nhiét Langmuir cho thay dung luong hap
phu cuc dai cia cAc mau: Qmax = 62,5 Mg/g (Ao);
Omax = 71,43 Mg/g (As); Omax = 66,67 mg/g (As) va
0 < R < 1 chting té rang cac mau vat li€u tong hop
duoc rat thuan loi cho viéc hép phu crom tai diéu
kién dugc ap dung trong thi nghiém nay.
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