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TOM TAT 

Bai bao nay trinh cae ket qua da dat dugc v6 su tai sinh cua mot s6 vat lieu hSp phu ehe tao 
tu polianilin (PANi) va phu phSm nong nghiep nhu vo lae va vo triu da loai bo ion Pb^^ khoi 
dung dich. Qua trinh^ hap phu ciia ion Pb^* xay ra tien vat lieu tai sinh dgu thuan Igi va tuan theo 
ca 2 phuang tiinh dSng nhiet Langmuir va Freundlieh. Theo mo hinh Langmuir cho thdy dung 
lugng hap phu cue dai cua vat lieu tai sinh PANi-v6 lac cao ban nhiau so vai liie ban dau. 

Tir khda: compozit PANi-phu pham_ nong nghiep, vat lieu tai sinh, loai bo kim loai nang, hdp 
phu dang nhiet Langmuir, hap phu ding nhiet Freundlieh. 

1. M 6 DAU 

Hien nay do sir phat trien do thi va cong nghiep manh me 6 mpt so thanh ph6 Ion nhu Ha 
Ngi, Hai Phong, Ho Chi Minh, Thai Nguyen, ... eiong nhu eae lang ngha ca khi va due kim loai 
da thai ra moi tnicrng mot lugng kim loai nang khong nho dan den tinh tiang 6 nhiem kim loai 
nang doi voi moi truong nuoc ngay cang gia tang. Theo nhieu tai lieu da thong ke thi moi ngay 
eo khoang hang nghin met khoi nuac thai tir cae lang ngha chua dugc xu li dua true tiep ra moi 
truong voi nong do kim loai nang vugt mue eho phep rat nhiau \kn [1 - 3]. 

Loai bo kim loai nang tu nuoc thai cong nghiep va lang ngha bang phucmg phap hap phu co 
the giam dirge chi phi xu li vi vat lieu hap phu re tien va qua trinh thao tac cung da dang, dem 
gian [4]. Nhieu chat hap phu duge sir dimg da xii li kim loai nang trong do co cac compozit tao 
ra tu polyme dan va phu pham nong nghiep [5, 6], tuy nhien cac cong bo va su tai sinh eae vat 
lieu nay ehira nhieu. 

Bai bao nay so sanh kha nang hap phu Pb^^ tren hai vat lieu compozit polianilin-v6 lac 
(PANi-VL) va polianilin-v6 tiiu (PANi-VTR) sau khi eha tao vai tiang thai sau khi da hoan 
nguyen. 

2. THirC NGHIEM 

2.1. T^ng hffp v^t li|u compozit 
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Vo lac (VL) va vo trau (VTR) la phu ph§m nong nghi$p dugc nia sach, s4y kho, nghien 
nho de sii dung cho qua trinh tong hgp compozit. Phdn ling polime hoa amlin khi co mat phu 
pham nong nghiep tao ra compozit dugc tien hanh theo quy trinh da cong bo trucrc dSy [6], 
trong do ti le khoi lugng amlin/vo trdu la 1/2, anilin/ vo lae la 1/4 va ti le moi anilin/amoni 
pesunfat la l/I. 

2.2. Phvomg phap nghien cihi 

Kha nang hap phu kim loai nang ciia compozit dugc danh gia bang phugng phap hap phu 
nguyen tii tren thiet bi Shimadzu AA-6800 (Japan). 

2.3. Nghien cuii hap phu 

Compozit dugc dua vao binh dung dich co chiia ion Pb^^ (pH = 6) 6 nhiet do phong va ISc 
voi toe do 300 vong/phiit trong thoi gian 40 phiit, sau do li tam va loc. Dung dich sau khi Igc 
dem phan tich nong do ion kim loai con lai, phan san pham ran dugc sii dung de nghien ciiu tai 
sinh vat lieu. 

Dung lugng hap phu dugc tinh theo cong thiic: 

q. =(Co-C)>=V/m (1) 

trong do qe la dung lugng hip phu 6 thoi di6m can bSng (mg/g), Co la n6ng do ban dSu, C la 
n6ng do ion trong dung dich sau hap phu (mg/1), V la lugng dtmg dich hap phu (1) va m la lugng 
compozit (g). 

Mo hinh dang nhiet Langmuir dugc ap dung theo phuong trinh: 

C I C 
— = + (2) 
q. , q™.K, q „ „ 

trong do q, la dung lugng hap phu o thoi diem can bSng (mg/g), C la nong do ion trong dung 
djch sau hdp phu, q „ , dung lugng hip cue dai (mg/g), KL la hSng so Langmuir (1/mg). 

Mo hinh ding nhiet FreundHch dugc ap dung theo phuong trmh: 

l ogq .= logK,+-L logC (3) 

trong do q, la dung lugng hap phu a thdi diSm c^n bSng hip phu (mg/g), C la nong do ion trong 
dung dich sau hap phu (mg/1), Kp la hang s6 Freundlieh (mg/g), Np la thong so Freundlieh 

Kha nang hip phu (KNHP) dugc xac dinh theo cong thiie: 

(4) 
C„ 

trong do C„ (mg/1) la n6ng do ban diu va C (mg/1) la n6ng do dung dich sau khi hip phu. 

2.4. Nha hip phu va hoan nguy@n v$t lif u 

V p lieu da hap phu duge xu li trong dung dich HCl 1 M dS nha hip phu ion Pb^*. Sau khi 
Igc, phan cjn dugc tiSp tuc nia cho toi khi pH = 7 va sau do dugc ngam trong dung dich NH3 0,5 
M de chuyen thanh dang trung hoa, tilp tuc Igc va nia sach bing nuoc cit, cuoi cimg trang hSn 
hgp dung moi axeton/metanol (ti le 1/1), siy 50 °C o di«u kien chan khong trong 2 gig, bao quan 
san pham trong Ig thuy tinh dg phuc vu cho cac nghien ciiu ti6p theo. 
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3. KET QUA VA THAO LU^N 

3.1. Anh hironng ciia ndng dd Pb^^ ban d4u 

3.1.1. Boi vai vat lieu PANi-VTR 

Su dimg phuang trinh 4 a phan thue nghiem (mue 2.3) da xac dinh kha nang hSp phu eiia 
vat lieu truoc va sau khi hoan nguyen. S6 lieu trinh bay a bang 1 va hinh 1 eho thay hieu suat 
hap phu cua compozit PANi-VTR hoan nguyen da tang so vai vat lieu lue ban dau khi Co a vung 
thap. Nguyan nhan co tha nho cau true xop cua lignin va xenlulozo co mat trong thanh phan vo 
trau nan sau khi dugc hoan nguyen no eo kha nang hap phu sau han a viing nong dp thap dan 
den lugng Pb^* hap phu tang lan. Tuy nhien khi nong dp Pb^* ban dau tang len thi hieu suat hap 
phu dau giam doi voi ca vat Hau ban dau ciing nhu sau hoan nguyan. 

Bdng J. Anh huong nong do ban dau toi kha nang hap phu Pb̂ ^ tren vat lieu PANi-VTR 
truoc va sau khi hoan nguyen. 

Vat Heu ban dau 

C,(mgrt) 

5,07 

10,81 

15,86 

C (mg/1) 

1,23 

3,49 

10,54 

Vat lieu da hoan nguyen 

C. (mgrt) 

4,52 

9,17 

14,22 

L5nl,C(mg/l) 

1,70 

5,38 

8,98 

LSn 2, C (mg/1) 

2,20 

5,10 

8,70 
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Hmh I. Anh huong n6ng dp ban diu tcri kha nang hip phu Pb'* tren vat lieu PANi-VTR ttuoc va 
sau khi hoan nguyen. pH = 6. 

3.1.2. DSi vdi vat lieu PANi-VL 

Tuong tu nhu compozit PANi-VTR, hieu suit hip phu Pb'* ciia PANi-VL tnioe va sau khi 
hoan nguyen dgu giam khi tang n6ng do Pb^* ban diu, tuy nhien vat lieu hoan nguyen CO kha 
nang hap phu cao hon ro ret (bang 2 va hinh 2) a vung ndng do cao so voi ban dau Nguyen 
nhan eo thS sau khi vat lieu dugc hoan nguyen, su kgt hgp giira xenlulozo va hemixenlulozo 
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trong thanh phln gluxit eiia vo lac chua nhom - OH da tao thuan Igi han eho qua tiinh hap ph\i 
thong qua ban kat hidro a viing nong dp eao. 
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Hinh 2. Anh hucmg n6ng dp ban dau toi kha nang hap phu Pb̂ "̂  tren vat lieu PANi-VL truoc va sau khi 
hoan nguyen. pH = 6. 

Bdng 2. Anh hucmg nong do ban dau toi kha nang hSp phu Pb^* tren vat lieu PANi-VL 
ban dau va sau khi hoan nguyen. 

Vat heu ban dau 

C,(mg/1) 

5,07 

10,81 

15,86 

C(mg/1) 

1,13 

3,34 

10,15 

Vat lieu da hoan nguyen 

C. (mg/1) 

4,52 

9,17 

14,22 

Lin I, C (mg/1) 

1,79 

4,70 

9,20 

Lin 2, C (mg/1) 

2,10 

5,23 

8,37 

3.2. Md hinh dang nhi§t Langmuir 

3.2.1. Doi vai Pb^^ tren vat lieu PANi-VTR 
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Hmh 3. Hip phu Langmuir cua Pb" tren vat li?u PANi-VTR. 
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Cac thong so Langmuir trinh bay a bang 3 la ket qua thu dugc tu hinh 3 phan anh su hap 
phu Pb tian vat lieu cmpozit PANi-VTR eho thay dung lugng hap phu cue dai so vai ban dau 
(178,5714 mg/g) da giam khoang 26 % khi hoan nguyen vat lieu (128 ^ 131 mg/g), tuy nhian 
qua trinh hap phu van tuan theo mo hinh hap phu dang nhiet Langmuir vi R̂  xap xi 1. Theo [7] 
thong so Langmuir RL tinh dugc tu phuong trinh 4 co tha phan anh qua trinh hSp phu xay ra 
thuan Igi hay khong; 

R L = 1 / ( 1 + K L X C , ) (5) 

trong do KL la hang so Langmuir, Co !̂  nong dp Pb̂ "" ban dSu. Gia tri RL tian bang 4 chung minh 
rang su hap phu Pb̂ "" tian vat lieu PANi-VTR ban diu va sau khi hoan nguyen dau xay ra thuan 
Igivi 0 < R L < 1 [8]. 

Bang 3 Thong so hSp phu Langmuir d6i vai Pb̂ "" tten vat lieu PANi-VTR (pH = 6) 

Vat lieu PANi-VTR 

Ban dau 

Hoan nguyen lin 1 

Hoan nguyen lin 2 

qn„.(mg/g) 

178,5714 

128,2051 

131,5789 

KL(l/mg) 

0,3373 

1,2381 

0,9744 

R^ 

0,9812 

0,9937 

0,9951 

Langmuir equation 

y=0,0056x +0,0166 

y = 0,0078x + 0,0063 

y-0,0076x +0,0078 

Bang 4. Gia trj thong so Langmuir RL doi voi Pb "" tren vat lieu PANi-VTR. 

Vat lieu ban dau 

C.(mg/1) 

5,04 

21,19 

30,31 

RL 

0,3703 

0,1227 

0,0891 

Vat lieu da hoan nguyen 

C. (mg/1) 

3,87 

17,94 

26,24 

RL, lin 1 

0,1381 

0,0367 

0,0260 

RL, lin 2 

0,1692 

0,0462 

0,0328 

3.2.2. Boi v&i Pb tren vdt lieu PANi-VL 

I -^ Hoan nguyen lan 1 
0.12 "j -•- Hoan nguyen lan 2 

5 10 15 20 

C(mgfl) 

Hinh 4. Hap phy Langmuir ciia Pb^* tren vat lieu PANi-VL. 
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Bang 5. Thong so hap phy Langmuir doi vcri Pb ^ tren vat lieu PANi-VL (pH - 6). 

Vat lieu PANi-VL 

Ban dau 

Hoan nguyen lan 1 

Hoan nguyen lan 2 

qn.,(mg/g) 

158,7302 

243,9024 

227,2727 

KL(l/mg) 

0,7500 

0,5190 

0,5432 

R^ 

0,9350 

0,9859 

0,9836 

Phuong trinh Langmuir 

y = 0,0063x +0,0084 

y = 0,0041x-f 0,0079 

y=0,0044x +0,0081 

Bang 6. Gia tri thong so Langmuir RL doi voi Pb tren vat lieu PANi-VL. 

Vat lieu ban dau 

C.(mga,) 

5,04 

21,19 

30,31 

RL 

0,2092 

0,0592 

0,0421 

Vat lieu da hoan nguyen 

Co (mg/L) 

3,87 

17,94 

26,24 

RL, lin 1 

0,2766 

0,0834 

0,0598 

RL, lin 2 

0,2675 

0,0799 

0,0573 

Gia tri tiiong so dang nhiet Langmuir tiinh bay a bang 5 dugc tinh toan tu hinh 4 cho thdy 
dung lugng hap phu Pb^* cue dai tren vat lieu da hoan nguyen (227 H- 243 mg/g) tang khoang 
gap ruai so vai luc ban dau (159 mg/g). Gia tri RL tinh dupe 6 bang 6 cho thdy su hap phy Pb^^ 
tien vat heu PANi-VL ban dau va sau khi hoan nguyan deu xay ra thuan Igi vi 0 < RL < 1 [8], 

3.3. iVI6 hinh d^ng nhiet hSp phij Freundlieh 

2.2 
'So 

M 1.4-1 

2.6 1 

2.2 

g" 14 

1,0 

r Ban dau 

h Hoan nguyen lan 1 

I- Hoan nguyen lan 2 

-0 8 -0.4 0.0 0.4 0.8 

Log C (mg/1) 

-0.6 0.0 0.6 1.2 

Log C (mg/1) 

Hmh 5. Hap phu Freundlieh ciia Pb'* tren vat lieu PANi-VTR (ben trai) va PANi-VL (ben phai). 

Bdng 7. Thong so hap phu Freundlieh d6i vcri Pb'* tten vat lieu PANi-VTR (pH = 6). 

Vat lieu PANi-VTR 

Ban dau 

Hoan nguyen lan 1 

Hoan nguyen lan 2 

Kp (mg/g) 

58,6678 

30,3809 

18,9191 

Np 

6,7889 

2,8353 

1,5775 

R' 

0,2410 

0,9413 

0,9983 

Phuong ninh Freundlieh 

y-0,1473x+ 1,7684 

y-0,3527x+1,4826 

y-0.6339x +1,2769 
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Bdng 8. Thong s6 hdp phu Freundlieh d6i vai Pb̂ "̂  tren vat li?u PANi-VL(pH = 6). 

Vat lieu PANi-VL 

Ban dau 

Hoan nguyen lan 1 

Hoan nguyen lan 2 

Kp (mg/g) 

60,0344 

35,6205 

24,1602 

Np 

5,9869 

2,2356 

1,4885 

R' 

0,3269 

0,9078 

0,9413 

Phuong trinh Freundheh 

y = 0,1672x+1,7784 

y = 0,4473x+ 1,5517 

y = 0,6718x+1,3831 

Ket qua trinh bay a hinh 5 va bang 7, 8 eho thay qua trinh hap phu Pb'* tren cac vat lieu 
hoan nguyen deu phii hgp vgi mo hinh hap phu Freundlieh (R' = 0,9078 ^ 0,9994), trong khi 
vat lieu ban diu thi khong vi gia tri R ' rit thip (0,2410 ^ 0,3269). 

Gia tri RL o bang 7 va 8 ciing giai thieh rang su hap phu xay ra tren vat Heu hoan nguyen la 
thuanlg iv i l<NF<5[9] . 

4. KET LUAN 

Vat lieu compozit tren eo so PANi va phu phim nong nghiep (VTR, VL) da qua su: dung 
deu CO the hoan nguyen de tai su dung eho qua trinh hip phu Pb'* trong dung dich va qua trinh 
hip phu cua no deu thuan loi, tuan theo ea hai mo hinh Langmuir va Freundlieh. 

Dung lugng hap phu cue dai theo mo hinh Langmuir doi voi Pb'* tren vat lieu PANi-VL 
hoan nguyen (227 - 243 mg/g) cao gin gap moi so vol ban dau (158,7302 mg/g) va ciing cao 
hon nhieu so vgi PANi-VTR da hoan nguyen (128+131 mg/g). 

L&i cam ffn. Cong trinh nay dugc h6 trg kinh phi tir dg tai dpc lap cip Vien HL KH&CN Viet Nam (ma 
S6VAST. DL.03/12-13). 
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ABSTRACT 

REGENERATION OF POLIANILINE AGRJCULTUE MATERIAL 
FOR USING IN 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 district, Hanoi 

*Email: Phanthibinh@ich.vast.vn 

This paper reports research results on regeneration of some PANi-agriculture waste sueh as 
PANi-peanut shell and PANi- rice husk for using in removal of lead(ll) from solution. The 
adsorption process of lead(II) onto regenerated materials was favourable and fitted also into 
both Langmuir and Freundlieh 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, Freundlieh isotherm model. 
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