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TOM TAT

Bai bdo ndy trinh cac két qua da dat duge vé Sy tai sinh cua mél s6 vit lidu hap phu ché tao
tr polianifin (PANi) va phu phim nong nghlep nhu vo lac va vo trdu dé loai bo jon Pb** khoi
dung djch. Qua tiinh hap phy cia ion Pb** xdy ra trén vét liéu tai sinh déu thudn loi va tuan theo
ca 2 phuong trinh ddng nhiét Langmuir va Freundlich. Theo mé hmh Langmuir cho lhay dung
lugng hap phu cye dai cia vat liéu tai sinh PANi-vé lac cao hom nhidu so véi lic ban diu.

Tir khda: compozit PANi- -phu pham nong nghiép, vat liéu ta sinh, loai bé kira loai nang, hip
phu dang nhi¢t Langmuir, hap phu dang nhiét Freundlich.

1.MO PAU

Hién nay do sy phét trién do thi va cong nghiép manh mé & mét sé thanh phd lém nhu Ha
Noi, Hai Phong, H5 Chi Minh, Théi Nguyén, ... ciing nhu céc lang nghé co khi va duc kim loai
¢4 thai ra méi trudng mdt lugng kim loat ning khéng nho din dén tinh trang & nhiém kim loai
naog déi véi méi trudmg nudc ngay cang gia tang. Theo nhidu tai ligu di thong ké thi m01 ngay
¢6 khodng hang nghin mét khdi nudc thai tir cac lang nghe chua dugc xir li dua tryc tiép ra méi
trudmg voi nong do kim loai ning vugt mic cho phép rat nhiéu lan [1-3].

Loai bo kim loai ndng tir nudc thai cong nghiép va lang nghé bing phuong phap hép phy c6
thé giam dugc chi phl XU li vi vat Jiéu hap phy ré tién va qua trinh thao tic ciing d& dang, don
gian [4]. Nhiéu chit hép phu dugc sir dung dé xit I kim loai ning trong d6 6 cdc compozit tao
ra tir polyme dén va phy phdm néng nghiép [5, 6), tuy nhién cac cdng bd vé sur tai sinh cac vat
liéu nay chua nhiéu,

Bai bao nay so sanh kha nang hép phu Pb?* trén hai vat ligu compozit polianilin-vo lac
(PANI-VL) va poliamlin-vé trAu (PANi-VTR) sau khi ché tao v5i trang thai sau khi di hoan
nguyén.

2. THY'C NGHIEM

2.1. Téng hep vit ligu compozit
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V6 lac (VL) va vo triu (VTR) 13 phy pham ndéng nghiép duoc nra sach, sty kho, nghién
nhé dé sir dung cho qué trinh téng hop compozit. Phan img polime héa arulin khi c6 mt phy
phém néng nghiép tao ra compozit dugc tién hanh theo quy trinh di cong bo truge diy (6],
trong d6 ti 1¢ khéi lugng amlin/vo trdu 14 1/2, anilin/ vo lac 12 1/4 va ti 18 mol anilin/amoni
pesunfat la 1/1.

2.2. Phuong phép nghién ciru

Kha néng hap phy kim loai niing cia compozit dugc dénh gia bing phuong phip hip phy
nguyén tir trén thiét bj Shimadzu AA-6800 (Japan).

2.3. Nghién ciru hip phu

Compozit dugc dua vio binh dung dich cé chira ion Pb™ (pH = 6) & nhiét dd phong va lic
véi toc d6 300 vong/phut trong thoi gian 40 phit, sau d6 I tdm va loc. Dung dich sau khi loc
dem phén tich nong d ion kim loai con lai, phan san pham ran dugc sir dung d€ nghién cin t4i
sinh vit ligu.

Dung lugng hap phu dugec tinh theo cong thirc:
q =(Co-C)xV/m m
trong 6 g, 14 dung luong hap phy & thai diém can bing (mg/g), C, 12 ndng 4o ban diu, C I
ndng dé ion trong dung dich sau hip phy (mg/1), V 1a luong dung dich hép phu (1) va m 1 lugng
compozit (g).
M5 hinh déng nhiét Langmuir dugc 4p dung theo pbuong trinh:

sl & ®

4 9K A,
trong do 9 la dung luomg hip phy G théi diém can bing (mg/g), Cla nﬁng dg ion trong dung
dich sau hap phy, qua, dung lugng hap cyc dai (mg/g), K, la hang s6 Langmuir (Vrg).
M5 hinh diing nhiét Freundlich dugc 4p dung theo phuong trinh:

logq, =logK; +NLI0gC @A)
F
trong d6 q. 14 dung lugng hp phy & thsi diém cén bing hip phu (mg/g), C 1 ndng d¢ ion trong
dung dich sau hip pbu (mg/l), Ky I3 hing s6 Freundlich (mg/g), Nr 1a thong sé Freundlich.
Kha ndng hap phy (KNHP) duoc xc dinh theo cong thirc:

KNHP:C"C—_C X 100 % @)
trong d6 C, (mg/1) 14 ndng dd ban diu va C (mg/1) 14 ndng d6 dung dich sau khi hép phu.
2.4. Nhi hép phy va hodn nguyén vit ligu

Vit liéu da hap phu duge xir li trong dung dich HCI | M dé nhé hap phu ion Pb*, Sau khi
loc, phan can dugc tiép tuc rira cho téi kbi pH = 7 va sau d6 duoc ngém trong dung djch NH; 0,5
M dé chuyén thanh dang trung hoa, tiép tuc Joc va nira sach bing nudc cét, cudi cling trang hén
hop dung méi axeton/metanol (1 1¢ 1/1), sdy 50 °C & diéu kién chan khong trong 2 gidy, béo quan
san pham trong 1o thiy tinh dé phuc vu cho céc nghién ciru ti€p theo.
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3. KET QUA VA THAO LUAN
3.1, Anh huéng ciia nbng d) Pb>* ban diu
3.1.1. D3i véi vt liéu PAN:-VTR

Sur dung phuong trinh 4 & phf?m thue nghiém (myc 2.3) dé xac dinh kha nang hép phy cia
Vit liéu trude va sau khi hoan nguyén, S6 ligu trinh bay & bang 1 va hinh 1 cho thiy hi¢u suat
haj phu ctia compozit PANi-VTR hoén nguyén da tang so vdi vat liéu lic ban dhu khi C, & ving
thap. Nguyén nhan cé thé nhé chu tnic x0p cua lignin va xenlulozo c6 mit trong thanh phan vo
trdu nén sau khi dugc hoan nguyén né cé kha nang hip phu sau hon & ving nong d¢ thép din
dén luong Pb> }lép phu ting 1&n. Tuy nhién khi ndng d6 Pb** ban dau ting 1én thi hi¢u suat hip
phu déu gidm déi vai ca vat ligu ban dau ciing nhu sau hoan nguyén.

Bang 1. Anh huémg ndng do ban dau 16 kha nang hap phu Pb?" trén vat ligu PANi-VTR
truée va sau khi hoan nguyén.

Vit lidu ban dau Vit liéu da hoin nguyén
C, (mg/1) C (mgN) C, (mgh) Lin 1, C (mg/) Lin 2, C (mg/l)
5,07 1,23 4,52 1,70 2,20
10,81 3,49 9,17 5,38 5,10
15,86 10,54 14,22 8,98 8,70
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Hink 1. Anh huemg ndng d6 ban diu t6i kha ning hip phy Pb™ trén vt ligu PANI-VTR truéc va
sau khi hoan nguyén. pH = 6.

3.1.2, Ddi véi vt ligu PANI-VL
Tuong t nh compozit PANi-VTR, higu suét hp phy Pb*" cia PANI-VL trute va sau khi
hoan nguyén déu giam khi tang nong 46 Pb* ban dau, tuy nhién vat lidu hoan nguyén c6 kha

niing hap phu cao hon rd rét (bang 2 va hinh 2) & ving néng dd cao so vai ban dau Nguyén
nhin ¢6 thé sau khi vat lieu dugc hoan nguyén, su két hop gitra xenlulozo va hemixenlulozo
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trong thanh phén gluxit cia vo lac chira nhém — OH da tao thugn loi hon cho qua trinh hap pbu

théng qua lién két hidro ¢ viing nong d¢ cao.
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Hinh 2. Anh huéng néng dd ban dau t&i kha nang hap phu Pb?" rén vit lidu PANI-VL trude va sau khi
hoan nguyén. pH = 6.

Bang 2. Anh huéng néng d6 ban déu 161 kha nang hép phu Pb*" trén vit ligu PANI-VL
ban dau va sau khi hoan nguyén.

Vat hiéu ban dau Vit liéu da hoan nguyén
Co(mg/l) C (mg/l) C, (mg/l) | Lén I, C (mg/l) Lin 2, C (mg/)
5,07 1,13 4,52 1,79 2,10
10,81 3,34 9,17 4,70 5,23
15,86 10,15 14,22 9,20 8,37

3.2. M8 hinh dfmg nhi¢t Langmuir

3.2.1. Boi véi Pb** trén vit ligu PANi-VTR

0.16 1
~ 0.12
2
& 0.08 |
© 1
0.04 | & Ban dlu
= Hodn nguyén tn |
000 ¥ @ temrgaintind

0 5 10 1s 20
C (mg/l)

Hinh 3. Hip phy Langmuir cia Pb?" trén vit ligu PANi-VTR.
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Cac thong s6 Langmuir trinh bay & bang 3 1a két qua thu dwoc tir hinh 3 phan anh sy hip
phy Pb™ trén vit liéu cmpozit PANi-VTR cho théy dung lugng hdp phu cyc dai so véi ban déu
(178,5714 mg/g) da giam khoang 26 % khi hoan nguyén vat ligu (128 + 131 mg/g), tuy nhién
qua trinh hap phu vén tuin theo mé hinh hap phu dang nhiét Langmuir vi R? xip xi 1. Theo (7]
thong 50 Langmuir Ry, tinh dugc tir phuong trinh 4 c6 thé phan 4nh qua tiinh hép phu xay ra
thuan lgi hay khéng:

Ru=1/(1+K xCp) %)
trong d6 K, la hén% 56 Langmuir, C, 14 néng 46 sz_' ban déu. Gia trj Ry trén bang 4 chimg minh
rang sy hap phu Pb™ trén vét liéu PAN1-VTR ban dau va sau khi hoan nguyén déu xay ra thuan
loivi 0< R.<1[8].

Biang 3 Thong sb hap phu Langmuir ddi vdi Pb™* trén vat ligu PANI-VTR (pH = 6)

Vat ligu PANI-VTR | gmx(mg/g) Ky (1/mg) R? Langmuir equation
Ban diu 178,5714 0,3373 0,9812 y =0,0056x +0,0166

Hoan nguyén lan 128,2051 1,2381 0,9937 y =0,0078x + 0,0063

Hoan nguyén 14n 2 131,5789 0,9744 0,9951 | y=0,0076x +0,0078

Bdng 4. Gid trj théng s6 Langmuir R, d6i voi Pb?" trén vat ligu PANI-VTR.

Vit ligu ban déu Vit ligu da hoan nguyén
Co(mg/l) Re C, (mg/l) Ry, lan 1 R, 1an 2
5,04 0,3703 3,87 0,1381 0,1692
21,19 0,1227 17,94 0,0367 0,0462
30,31 0,0891 26,24 0,0260 0,0328

3.2.2. POi véi PH™ trén vt ligu PANi-VL
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Hinh 4. Hap phy Langmuir cia Pb?" trén vt ligu PANi-VL.
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Bdng S. Théng s6 hip phu Langmuir ddi véi Pb™ trén vit ligu PANi-VL (pH = 6).

Vit liéu PANI-VL | quux(mg/g) KL (Vmg) R? Phuong trinh Langmuir
Ban diu 158,7302 0,7500 0,9350 y = 0,0063x + 0,0084

Hoan nguyén lan 1| 243,9024 0,5190 0,9859 y =0,0041x + 0,0079

Hoan nguyén lan 2 227,2727 0,5432 0,9836 y = 0,0044x + 0,0081

Bing 6. Gia trj thong s6 Langmwir Ry d1 véi Pb?* trén vt liéu PANi-VL.

Vit ligu ban diu Vit ligu da hodn nguyén
C,(mg/L) Ry C, (mg/L) Ry, ln 1 Ry, 1An 2
5,04 0,2092 3,87 0,2766 0,2675
21,19 0,0592 17,94 0,0834 0,0799
30,31 0,0421 26,24 0,0598 0,0573

Gid tri théng 56 d{mg nhiét Langmuir trinh bay & bang 5 dugc tinh toan tir hinh 4 cho thay

dung luong hap phu Pb*" cuc dai trén vat Jiéu dd hoan nguyén (227 + 243 mg/g) tang khoang

gip rudi so véi Hic ban dau (159 mg/g). Gi4 trj Ry tinh duqc & bang 6 cho thiy s hip phu Pb*'
trén vt héu PANI-VL ban diu va sau khi hoan nguyén déu x4y ra thugn lgi vi 0 < Re<1[8].

3.3. Mé hinh ding nhiét hép phu Freundlich
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Hinh 5. Hip phy Freundlich cia Pb*" trén vét ligu PANi-VTR (bén tréi) v PANI-VL (bén phai).

Bing 7. Théng s6 hap phu Freundlich déi véi Pb®* trén vat lidu PANI-VTR (pH=6).

Vit lién PANI-VTR | K; (mg/g) N¢ R? Phuong trinh Freundlich

L Ban dAu 58,6678 | 6,7889 | 02410 y =0,1473x + 1,7684
Hoan nguyén lan | 30,3809 | 12,8353 | 0,9413 y=0,3527x + 1,4826
Hoan nguyén Ian 2 18,9191 1,5775 | 09983 y = 0,6330x + 12769
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Bdng 8. Théng s hip phy Freundlich d6ivéi Pb?" trén vat ligu PANi-VL(pH = 6).

Vit ligu PANi-VL | Ky (mg/g) | Nr R* Phuong trinh Freundlich
Ban diu 60,0344 | 59869 | 03269 | y=0,1672x+1,7784

Hoan nguyén lan | 35,6205 2,2356 0,9078 y=0,4473x + 1,5517

Hoan nguyén 1an2 | 24,1602 | 1,4885 | 09413 | y=0,6718x +1,3831

Két qua trinh bay & hinh 5 va bang 7, 8 cho thiy qua trinh hip phu Pb*" trén cic vét ligu
hoan nguyén déu phi hgp véi md hinh hap phy Freundlich (R? = 0,9078 -+ 0,9994), trong ki
Vit ligu ban du thi khong Vi gid tri R? rt thap (0,2410 = 0,3269).

Gia tri R, & bang 7 va 8 ciing giai thich riing sir hap phu xay ra trén vit liéu hoan nguyén 1a
thugin Igi vi 1 <N <5[9].

4. KET LUAN

Vit liéu compozit trén co s PANi va phy phim néng nghiép (VTR, VL) di qua si dung
déu c6 thé hoan nguyén dé 4 sir dyng cho qué trinh hép phu Pb* trong dung dich va qué trinh
hép phy cua né déu thuin lgi, tudn theo ca hai m6 hinh Langmuir va Freundlich.

Dung lugng hdp phu cyc dai theo mé hinh Langmuir ddi véi Pb™ trén vét ligu PANi-VL
hoan nguyén (227 —~ 243 mg/g) cao ghn glp rudi so vai ban diu (158,7302 mg/g) va ciing cao
hon nhiéu so véi PANi-VTR da hoan nguyén (128+131 mg/g).

Léi cdm om. Céng trinh nay duge hé trg kinh phi tir dé (3i doc 1ap cip Vién HL KH&CN Vit Nam (ma
s0 VAST. DL.03/12-13).
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ABSTRACT

REGENERATION OF POLIANILINE AGRICULTUE MATERIAL
FOR USING IN LEAD (II) TREATMENT IN SOLUTION MEDJUM

Phan Thi Binh’, Pham Thi Tot, Mai Thi Thanh Thuy, Mai Thi Xuan
Institute of Chemistry, VAST, 18 Hoang Quoc Viet street, Cau Giay district, Hanoi

"Email: Phanthibinh@ich.vast.vn

This paper reports research results on regencration of some PANi-agriculture waste such as

PANi-peanut shell and PANi- rice husk for using in removal of lead(ll) from solution. The
adsorption process of lead(lI) onto regenerated materials was favourable and fitted also into

both

Langmuir and Freundlich adsorption isotherm models. It was found that maximum

adsorption capacities of regenerated PANi-PS composites were half as much again as that of
them in unused state.

Keywords: PANi- agriculture waste composite, regeneration materials, heavy metal removal,
Langmuir adsorption isotherm model, Freundlich isotherm model.
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