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TOM TAT

Bai b&o nay trinh cadékqua da dat duoc V@ sy tai sinh @a mbt sb vat lisu hap phu ché tao
tir polianilin (PANi) va pl phém néng nghip nhr vo lac va \o triu dé loai bo ion PB* khoi
dung dch. Qua trinh fp phy caa ion PB" xay ra trén vt liéu tai sinhdéu thuin loi va tuan theo
ca 2 phrong trinhding nhét Langmuir va Freundlich. Theo mé hinh Langmuir chiy thung
lwong hip phy cuc dai cia Vat liéu tai sinh PANI-% lac cao kvn nhidu so 6i lGc bandau.

Tur khéa: Compozit PANi-pl[_l ph?im ndng nghip, vat liéu tai sinh, lai bo kim loai niang, Hip
phu dang nhét Langmuir, Ap phu dang nhiét Freundlich.

1. MO PAU

Hién nay do s phat trén dé thi va cong ngtip manh n& ¢ mot s thanh pl 16n nhr Ha
N6i, Hai Phong, H Chi Minh, Thai Nguyén, ...img nhr cac lang nghco khi vadac kim laai
da thai ra m6i trong Mot leong kim laai nang khéng nb dan dén tinh tang 6 nhEm kim loai
nang déi véi méi trrdng nréc ngay cang giaing. Theo nkiu tai lisu da thing ké thi nbi ngay
c6 khaing hang nghin mét Khnuée thai tir cac lang ngh chra dwoc xir Ii dua trye tiép ra moi
truong Wi ndng doé kim loai ning wrot micc cho phépét nhiéu lan [1 - 3].

Loai bo kim loai nang tir nudc thai cong nghép va lang ngh bing phrong phap hp phi co
thé giam duoc chi phi xr |i vi vat liéu hip phu ré tién va qua trinh thao tadieg & dang,don
gian [4]. Nhiu chit hip phu duoc s dung dé xir Ii kim loai nang trongdd c6 cac compozito
ra tr polyme dn va phi phim néng nghip [5, 6], tuy nhién cac céngdové sr tai sinh cac &t
ligu nay chra nhéu.

Bai bao nay so sanh kming Hip phi P trén hai vt liéu compozit polianilin-é lac
(PANI-VL) va polianilin-vo triu (PANi-VTR) sau khi ch tao véi trang thai sau khiid hoan
nguyen.

2. THUC NGHIEM

2.1. Téng hep vat liéu compozit
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Vé lac (VL) va W trdu (VTR) la phi pim ndng nghip duoc rra sich, iy khé, nghén
nho dé sir dung cho qua trinhdng hoyp compozit. Phn @ng polime hoa anilin khi cé #h phy
phim néng nghip tao ra compozitduoc tién hanh theo quy trinka cong 6 truée day [6],
trongdo t 1& khéi lugng anilin/o trdu 1a 1/2, anilin/ % lac 1a 1/4 vditlé mol anilinfamoni
pesunfat 1a 1/1.

2.2. Phrong phap nghién du

Kha nang hp phu kim loai nang aia compozitdugc danh gia ling phrong phap p ph
nguyén & trén thét bi Shimadzu AA-6800 (Japan).

2.3. Nghién d¢u hap phu

Compozitduoc dua vao binh dungidh co ctira ion PB* (pH = 6)6 nhiét do phong vadc
véi toc do 300 vong/phut trong th gian 40 phut, sad6 li tam va bc. Dung dch sau khidc
dem phan tich éng @6 ion kim loai con hi, phan sin phim ran duoc Sr dung dé nghién ¢u tai
sinh \at liéu. )

Dung trgng hap phu dugc tinh theo cdng tit:
¢ =(G-C)xV/im 1)
trong d6 q. la dung rong Hip phy ¢ thoi diém can ling (mg/g), G la nong do bandau, C la
nong do ion trong dung @th sau Ap phu (mg/l), V la keong dung dch hap pha (I) va m la trgng
compozit (g).
M6 hinhding nhit Langmuirduoc ap ding theo plrong trinh:
Lo . C @
qe qmaxK L q max
trongdé ¢ 1a dung rong Hip ph ¢ thoi diém can king (mg/g), C l1a éng do ion trong dung
dich sau Bp phu, gnaxdung lrong hap arc dai (mg/g), K la hing © Langmuir (I/mg).
M6 hinhding nhit Freundlichduoc &p ding theo plrong trinh:

logq, = logK. +Ni logC 3)
F
trongdo ¢ 1a dung irong hp phu ¢ thoi diém can ing hip phu (mg/g), C Ia Bng do ion trong
dung dch sau Ap phu (mg/l), K:la hing © Freundlich (mg/g), Nla thong 6 Freundlich.
Kha nang hip phu (KNHP) duoc xéacdinh theo cong tic:

KNHP=C°C—_CX 100 % 4

trongdé C, (mg/l) la rongdd bandau va C (mg/l) 1a dng d6 dung dch sau khi Ap phy.
2.4. Nha hap phu va hoan nguyén 1t liéu

Vit ligu da Hip phy dugc xir Ii trong dung @th HCI 1 Mdé nhi hip phy ion PB”. Sau khi
loc, phan cin duoc tiép tuc nra cho i khi pH = 7 va sado dugc ngam trong dungich NH; 0,5
M dé chuyén thanh dng trung hoa, ép tuc loc va ra sich hing nréc cit, cuwi cung trang Bn

hop dung mdi axeton/metanot (€ 1/1), diy 50°C ¢ diéu kign chan khong trong 2 @ibdo quan
san pham trong b thay tinh dé phuc wu cho cac nghiénau tiép theo.
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3. KET QUA VA THAO LUAN

3.1.Anh hwéng aia nbng d9 Pb?* ban diu

3.1.1.56i vdi vdt ligu PANi-VTR

Sir dung phrong trinh 46 phan thrc nghém  (muc 2.3)dé xacdinh khi ning hip phu caa
vit lidu tredc va sau khi hoan nguyénd 8éu trinh bays bang 1 va hinh 1 cho iy hisu st
hép phu cia compozit PANi- VTR hoan ‘nguy&ia ing so Vi vat lieu ltc bandau khi G, ¢ viing
thap Nguyén nhan c6 émho ciu trac >6p aia lignin va xenluloa c6 mit trong thanh pkn Vo
triu nén sau khiluoc hoan nguyén né co kinang Hip ph: sau lon & ving rong do thap din
dén lrgng PB* hip phu ting lén. Tuy nhién khiéng d6 P bandéu ting 1&n thi hju suit hip
phu déu giam déi vai ca vat liéu bandau ding nhr sau hoan nguyén.

Bdng 1.Anh hrong g do bandau toi kha ning hip phy PE* trén \at liéu PANI-VTR
truge va sau khi hoan nguyén.

Vat liéu bandiu Vit liéu d& hoan nguyén
C, (mg/l) C (mgll) G (mgll) Lin 1, C (mg/l) lan 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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3.1.2.P6i Véi vat liéu PANi-VL

Tuong tr nhe compozit PANI-VTR, hu suit hdp phu PF* cia PANI-VL truée va sau khi
hoan nguyéritéu giam khi ting ing d6 PH* bandau, tuy nhién gt lisu hoan nguyén co kh
nang hip phu cao kon rd ©t (bang 2 va hinh 2p viing rong do cao so i bandau Nguyén
nhan c6 th sau khi 't lisu dugc hoan nguyén,uskét hop gita xenluloo va hemixenluloa
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trong thanh pin gluxit cia W0 lac chra nhém — OHia o thuin loi hon cho qué trinhdp phu
théng qua lién & hidrod viing rong d6 cao.
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Hinh 2.Anh hrong rdng do bandau i kha nang Hip phy PE* trén \at liéu PANI-VL truéc va sau khi
hoan nguyén. pH = 6.

Bang 2.Anh hréng mdng do bandau ti kha nang hip phy P trén vat ligu PANi-VL
bandau va sau khi hoan nguyén.

)

Vit liéu bandu Vit ligu ¢4 hoan nguyén
Co(mgll) C (mg/) G (mg/l) | Lan 1, C (mgll) lan 2, C (mg/l)
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
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Hinh 3.Hip phy Langmuir @a PB" trén vit liéu PANi-VTR.
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Céc théng & Langmuir trinh bay bang 3 1a Kt qua thu dugc tir hinh 3 pn anh & hip
phu P trén \dt lisu cmpozit PANI-VTR cho thy dung trong Hip phi cuc dai so wi bandéu
(178,5714 mg/gita gam khaing 26 % khi hoan nguyéritvliéu (128 + 131 mg/g), tuy nhién
qué trinh Ap phu vAn tuan theo md hinhdh phy ddng nhit Langmuir vi B xép xi 1. Theo [7]
théng $ Langmuir R tinh dugc tir phrong trinh 4 c6 th phan anh quéa trinh 4p phy xay ra
thuan lgi hay khéng:

Ri=1/(1+KxC) (5)
trongdé K, 1a hing © Langmuir, G 1& nong ddé PIF* bandau. Gia ti R_trén king 4 chirng minh
ring sr hip phy P trén \at lisu PANI-VTR bandiu va sau khi hoan nguy@u xay ra thuin
logivi 0< R<1]8].

Bdng 3.Théng $ hip phy Langmuirddi voi P trén \at ligu PANI-VTR (pH = 6).

Vat liéu PANI-VTR |  Ohax(Mg/g) K (I/mg) R Langmuir equation
Bandau 178,5714 0,3373 0,9812 y = 0,0056x + 0,0166

Hoan nguyénan 1 128,2051 1,2381 0,993y y = 0,0078x + 0,0063

Hoan nguyénan 2 131,5789 0,9744 0,9951 y = 0,0076x + 0,00Y8

Bang 4.Gia tri thdng $ Langmuir R déi véi PEP* trén it liéu PANI-VTR.

Vit liéu bandau Vit liéu d& hoan nguyén
Co(mg/l) R C, (mgll) R, lan 1 R, lan 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.D4i véi PB?* trén gt ligu PANI-VL
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Hinh 4.Hip phy Langmuir aa P trén \at lieu PANi-VL.
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Bdng 5.Thong $ hip phy Langmuirddi véi P trén \at liéu PANI-VL (pH = 6).

Vat liéu PANI-VL | Omax(mMg/g) K. (/mg) 2§ Phrong trinh Langmuir
Bandau 158,7302 0,7500 0,9350 y = 0,0063x + 0,0084

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

Hoan nguyénan 2 | 227,2727 0,5432 0,9836 y = 0,0044x + 0,0081

Bdng 6.Gia tri thdng  Langmuir R déi véi PE?* trén \at lisu PANI-VL.

Vit liéu bandau Vit liéu da hoan nguyén
C, (mg/L) R C, (mglL) R, lan 1 R, lan 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

Gia ti thong $ ding nhét Langmuir trinh bays bang 5duoc tinh toantt hinh 4 cho thy
dung rong Hip phu P cuc dai trén vat lisu d& hoan nguyén (227 + 243 mg/ghg khaing
gip redi so Wi llic bandau (159 mg/g). Gia trR, tinh duoc & bang 6 cho thy sr hap phu P
trén \at liéu PANI-VL bandiu va sau khi hoan nguy@au xay ra thuin loivi 0< R <1[8].

3.3. M6 hinhding nhiét hip phu Freundlich
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Hinh 5.Hap phi Freundlich aa PB* trén \at liégu PANI-VTR (bén trai) va PANi-VL (bén pi.

Bdng 7.Thong $ hip phi Freundlichddi vsi PE* trén \at liéu PANI-VTR (pH = 6).

Vatlieu PANi-VTR | Ke (mg/g) N R? Phrong trinh Freundlich
Bandiu 58,6678 6,7889| 0,2410 y=0,1473x + 1,7684

Hoan nguyénan 1 30,3809 2,8353|  0,9413 y =0,3527x + 1,4826

Hoan nguyénan 2 18,9191 1,5775|  0,9983 y = 0,6339x + 1,2769
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Bdng 8.Thong $ hip phy Freundlichddi véi PE* trén \at liéu PANI-VL(pH = 6).

Vit liéu PANi-VL | Ke (Mg/g) [\3 R? Phrong trinh Freundlich
Bandau 60,0344 | 5,9869 0,3269 y=0,1672x +1,7784

Hoan nguyénéln 1 35,6205 2,2356 0,9078 y=0,4473x + 1,5517

Hoan nguyénéln 2 24,1602 1,4885 0,9413 y=0,6718x + 1,3831

Két qua trinh bay hinh 5 va bng 7, 8 cho thy qua trinh Bp phy PE* trén cac gt li¢u
hoan nguyéricu phl lyp i mo hinh lap phu Freundlich (R =0,9078 + 0,9994), trong khi
vt liéu bandau thi khéng vi gia trR? rat thap (0,2410 + 0,3269).

Gia tri R_ & bang 7 va 8 @ing gii thich ding sr hdp phy xay ra trén it liéu hoan nguyén la
thuan loi vi 1 < N- < 59].

4. KET LUAN

Vit liéu compozit trén € s PANi va ph: phédm néng nghip (VTR, VL) d4 qua & dung
déu co6 thé hoan nguyéndé tai sr dung cho qua trinhdp phy P trong dung ith va qua trinh
hip phu caa nédéu thuan loi, tuan theo & hai md hinh Langmuir va Freundlich.

Dung krong hip phu cuc dai theo mé hinh Langmuiddi véi PE* trén \at lisu PANi-VL
hoan nguyén (227 + 243 mg/g) caangip rudi so Wi bandau (158,7302 mg/g) va iiag cao
hon nhiu so Wi PANi-VTR da hoan nguyén (128+131 mg/g).

Loi cém on. Cong trinh naydugc S trg kinh phi tr dé tai doc lap cip Vién HL KH&CN Viét Nam (ma
s6 VAST. BL.03/12-13).
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ABSTRACT

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

Phan Thi Binh, Pham Thi Tot, Mai Thi Thanh Thuy, Mai Thi Xuan
Institute of Chemistry, VAST, 18 Hoang Quoc Viet street, Cau Giay distaicbi
"Email: Phanthibinh@ich.vast.vn

This paper will report obtained results about regenerationroé PANi-agriculture waste
such as PANi-peanut shell and PANi- rice husk for removal llg@afipm solution. The
adsorption process of lead(bihto regenerated materials was favourable and fitted also into
both Langmuir and Freundlich adsorption isotherm models. It wanedfdthat maximum
adsorption capacities of regenerated PANi-PS composites hatfras much again as that of
them in unused state.

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

218



