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Pénh gid kha nang hap thu Cu(II), Pb(Il), Cr(VI) trong moi
truong nuoc cua vat licu Pplyanilin bién tinh
vai dich va ba chiét cay Sim

A . N
Tran Thi Ha'",

Nguyén Quang Hop®, Hoang Van Hoan’, L& Xuin Qué*

IVién Ky thudt Héoa Hoc, Sinh Hoc va Tai liéu Nghiép vu
2Bgi hoc Su pham Ha Noi 2
3Vién Hoa hoc Cong nghiép Viét Nam
4Vién Ky thudt Nhiét doi, Vién Han ldm Khoa hoc va Cong nghé Viét Nam

Nhan ngay 05 thang 7 nam 2016
Chinh stra ngay 17 thang 8 nam 2016; Chap nhan dang ngay 01 thang 9 ndm 2016

Tém tit: Céc vat lidu gbc PANi dugc tong hop bang phwong phép héa hoc duya trén phuong trinh
phan ung gitta Anilin (ANi) va Amoni pesunphat (APS) trong mdi truong axit H,SO4 1M (HCI
IM) c6 két hop ciing dich chiét nudc, dich chiét con, bot, ba chiét nude cia ciy Sim. Két qua
nghién ciru so bo ddnh gid duoc kha ning hip thu Cu(IT), Pb(II), Cr(VI) cua vat lidu gbc PANi két
hop véi dich chiét nudc, dich chiét con, ba chiét nude va bot cdy Sim theo thoi gian. Phuong phap
phan tich nguyén tir hip phu quang phd ké (AAS) duogc sir dung dé xédc dinh ndng d6 Cu(Il),
Pb(IT), Cr(VI). Kha ning hép thu cua vat liéu gbc PANi dbi vé6i cc kim loai trén ciing dugc so

sanh va thao luan.

Tir khéa: Polyanilin, Cu(IT), Pb(I), Cr(VI), Cay Sim.

1. it véan dé

Pinh hudng nghién cuu va tng dung mot
loai vat liéu c6 kha nang xur ly kim loai ndng
trong moi trudng nudc thai van 1a mot bai toan
mé dbi v6i rat nhidu nhém nghién ciu khoa
hoc. Y tudng s dung vat licu géc PANi dinh
huéng hap thu kim loai nang da dwoc tap trung
nghién ctru trong mat s6 céc tai liéu khoa hoc
nhu ludn 4n “Nghién ciu ché tao Polyanilin
dan dién dinh hwéng g dung trong xir Iy méi
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trwong” [8], “Nghién citu tong hop compozit
PANi va cdc phu pham nong nghiép dé xir 1y
cdc ion kim logi nang Pb (1I), Cr (VI) va Cd
(1) [7] cho két qua kha quan. Trén thé gidi,
cidc nhéom tic gid M.S.Masour, M.E.Ossman,
H.A Farag nghién ciu kha hip thu kim loai
Cd(I), R. Ansari and F. Raofie nghién ctru kha
ning hip thu chi, Renjie Li, Lifen Liu, Fenglin
Yang nghién ciru kha niang hip thu Hg(ID),
Cr(VI) trong mdi trudng nudc bang vat lidu goc
PAN:I [1,3,4,5]. Bén canh d6 mot sb tac gid nhu
Djati Utomo H, Hunter KA va W.T. TAN da
nghién ctru va cho thy két qua khd kha thi khi
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sir dung ba Che va ba Café dé hip thu kim loai
nang co trong nudc thai [2, 6]. Cay Sim tén
khoa hoc 1a Rhodomyrtus tomentosa Wight
(Myrtus Tomentosa Ait., Myrtus canescens
Lour.) thuoc ho Sim (Myrtacea) la loai cay
quen thudc & khip cdc ving trung du va nii
thdp & Viét Nam. Trong than, canh 14 sim c6 rat
nhiéu tanin, cdu tao cua tanin ¢4 chura nhiéu
nhém —OH [10], lai ¢ mot $6 dac trung tuong
tu nhu cdy Che, do d6 nhém tic gia chung toi
manh dan chon hudng nghién ctru st dung vat
lidu gbc Polyanilin két hop voi dich chiét nuéc,
dich chiét cdn, ba chiét nudc, bot ciy Sim tng
dung xir 1y 6 nhiém kim loai ning trong moi
trudng nudc.

2. Phwong phap nghién ciru
2.1. Héa chdt

Céc hoéa chat sir dung trong nghién ctu:
CeHsNH, 99,5%(Merck), (NH,),S,05
95%(Merck), mudi  Pb(NO;),,  mubi
Cu(NO;),.3H,0, mudi K,Cr,0;, axit H,SOu,
axit HCI, nudc cét 2 1an.

2.2. Thuc nghiém

* Chudn bi mau Sim:

Nguyén li¢u thuc vat la bip non va 14 cay
Sim duogc thu thap & thi trin Xuan Mai, huyén
Chuong M¥, Ha Noi. Mau duogc hdi truc tiép
vio budi sdng, rira sach va bao quan trong ti
bao quan mau (nhiét d6 khoang 4°C) trong thoi
gian ngan tir 1-2 ngay. Cédc phan nguyén ligu
duoc chuéin bi:

- Dich chiét nuéc: 1,0 kg nguyén lidu thém
vao 5 lit nude, dun nho lira sau 6h dun thu duoc
khoang 11 dich chiét nuéc.

- Dich chiét con: 1,0 kg nguyén liéu dugc
ngam trong 4 lit con tuyét dbi trong thoi gian
khoang 6 thang thu dugc dich chiét con.

- Ba cdy Sim: 1,0kg nguyén li¢u dem bam,
chat nho, thém vao 5 lit nudc dun nho lira sau
15 phut, loc bo nude thu duge phan ba ciy Sim.

- Bot cdy Sim: 1,0kg nguyén liéu dugc sdy
khd, nghién nho thu duoc bot ciy Sim

* Tong hop vt liéu goc PANi két hop véi
cay Sim

Vit lieu gbc PANi dugc tong hop bing
phuong phdp héa hoc dya trén phuong trinh
phan Ung gitta Anilin (ANi) 0,43M va Amoni
pesunphat (APS) 0,43M trong mdi trudng axit
H,SO, 1M (HCI 1M) & diéu kién 1am lanh duéi
0°C. Céc diéu kién téng hgp PANi trong mdi
truong axit khac nhau dugc sang loc qua céac thi
nghiém ban dau va tham khao tai cdc tai liéu
khoa hoc da nghién ctu trude d6 [9]. Trong qua
trinh polyme héa Anilin, dich chiét nudc, dich
chiét con, ba chiét nudc, bot ciy Sim duoc
thém vao dé tao thanh céc vat liéu géc PANi
tuong tmg PANi-dich chiét nudc, PANi-dich
chiét con, PANi-ba chiét nudc, PANi-bot. Két
thiic thi nghiém, loc san pham bang mdy loc hiit
chan khong, 1am sach bang cich ngim, khudy
va rira bang nudc cit nhiéu lan. Kiém tra pH
bang gidy quy tdi moi truong trung tinh, dem
sdy kho vat liéu thu duoc va bao quan cén
than trong cdc lo thay tinh kin va dat trong
binh hit am.

* Hap thu kim loai Cr(VI) bang vat liéu
tong hop dugc

- Diing nudc cét pha 03 dung dich chuén 1an
Iuot 1a Cu(Il), Pb(II), Cr(VI) cb n6ng do 1000
mg/l.

- Can chinh x4c vat liéu gbc PANi (5g) tong
hop dugc vao céc binh tam gidc.

- Thém vao binh tam gidc chira vat liéu gdc
PANi 100ml tung dung dich chuén Cu(l),
Pb(IT), Cr(VI) dé danh gi4 kha nang hap thu dbi
véi modi kim loai nang cua céic vat licu géc
PANi khac nhau theo gian. Mdi truong pH=7
duoc lya chon.
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. Hém,lu:(_mg Cu(]I),,Pb(II), Cr(VI) duogc do
bang thi¢t bi do pho hap phu nguyén tir AAS-
6800 Shimadzu - Nhat Ban.

3. Két qua nghién ctru va thao luin
3.1. Pdnh gid kha nang hap thu Cu(Il)
Tir hinh vé& 1 cho thay hiéu suat hap thu ion

kim loai Cu(Il) ciia cédc vat lidu gbc PANi két
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hop véi dich chiét nudc, dich chiét con, ba chiét
nude, bot cady Sim trong cd 2 mdi truong axit
H,SO, 1M va HCI 1M déu khd thip, hiu hét
dao dong trong khoang tur 2,98 + 15,4%. Vit
liéu géc PANi két hop vé6i b cdy Sim cho
hiéu suat hép thu Cu(Il) cao hon céc loai vat
liéu khdc va cho hiéu suat hap thu cao nhit tai
t=8 12 42,5%.

gio (h)

Hinh 1. Kha niang hap thu Cu(Il) cta céc vét lidu gbc PANi.

3.2. Bdnh gid kha ndang hdp thu Pb(II)

Tir hinh vé& 2 cho thay hiéu suat hap thu ion
kim loai Pb(IT) cta cic vat litu gc PANi két
hop véi dich chiét nuée, dich chiét con, ba chiét
nude, bot cdy Sim trong cd 2 mdi trudng axit
H,SO, 1M va HCl 1M déu kh4 cao, dao dong
trong khoang tr 22,69 + 99,8%. Trong d6 vat
lidu gbc PANi két hop véi dich chiét nuée trong
modi truong H,SO, 1M cho hi¢u suét cao (t=2h

dat H%=95,7%, t=8h dat H=98,9%), vat li¢u
gbc PANi két hop v6i bot cdy Sim trong mdi
truong H,SO, 1M cho hi¢u suat hap thu thap
nhét (t=0,25h dat H=22,7%, t=8 dat H=58,7%).
Trong khoang thoi gian tir t=0,25h dén t=1h
hiéu suit hap thu cua cdc vat lidu gbc PANi
tang nhe, tir t=1h dén t=2h ting cham va dan on
dinh trong khoang t=2h dén t=8h, ching toi
chon thoi gian dat can bang hap phuy 1a t=2h.
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Hinh 2. Kha niang héap thu Pb(IT) ctia cic vat liéu gbc PANI.

3.3. Pdnh gid kha nang hap thu Cr(VI)

Tir hinh vé& 3 cho thay hiéu suat hap thu ion
kim loai Cr(VI) cta cdc vt liéu géc PANi két
hop véi dich chiét nudc, dich chiét con, ba chiét
nude, bot cay Sim trong cd 2 mdi truong axit
H,SO4 1M va HCl IM dao ddng trong khoang
tir 5 + 99,9%. Trong d6 vt lidu gbc PANi trong
modi truong H,SO, 1M cho hi¢u suét cao nhét
(t=0,5h dat H%=91,6%, t=6h dat H=99,99%),
vat liéu géc PANi két hop véi bot ciy Sim

trong mdi truong HCl 1M cho hiéu suat hap
thu thap nhit (t=0,5h dat H%=5%, t=6h dat
H=55,6%). Trong khoang thoi gian tir t=0,5h
dén t=4h hau hét hiéu suat hip thu cta cdc vat
liéu géc PANI ting nhe, tir t=4h dén t=6h ting
cham va dan 6n dinh trong khoang t=6h dén
t=8h, chiing t6i chon thoi gian dat can bang hap
phu 12 t=6h. Riéng dbi véi vat lidu gbc PANi
trong moi truong H,SO, 1M thoi gian dat cin
béng hép phu dugc lya chon 1a t=2h.
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Hinh 3. Kha niang hip thu Cr(VI) ciia cic vét liéu gbc PANi.
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4. So sanh kha ning hip thu cia vat liéu goc
PANIi toi wu doi voi cac kim loai nang

Tu hinh 1,2,3 & trén c6 thé chon duoc
vat liéu gbc PANi c6 kha ning hip thu tdi uwu
d6i mdi kim loai ning. So sdnh kha ning hap
thu cta cic vat lidu gbc PANi t6i wu nay doi
V01 cac ion kim loa1 nang Cu(l), Pb(1I), Cr(VI)
cho thay hiéu sudt hdp thu cua vét liéu goc
PANi toi uu dbi véi Pb(ID), Cr(VI) 1a tuong dbi
cao, can di vao nghién ctru siu thém dé tng
dung trong qua trinh xur 1y 6 nhlem nude thai,
hidu suat hap thu cia vat liéu gbc PANi ddi véi
ion kim loai Cu(Il) 1a kha thap nén tinh kha thi
khong cao.

1004

80

o
=3
1

—a— Cu(ll) - (H2SO4 1M + chiet nuoc)
—e—Cr(VI) - (H2S04 1M)

—A—Ph(ll) - (H2S04 1M )

IS
oS
1

hieu suat (H%)

204

Hinh 4. So sénh kha ning hip thu ctia vat liéu gbc
PANi mbi truong H,SO4 IM.

P tong hop thanh cong vat lidu goc PANi
két hop voi dich chiét nudc, dich chiét con, bot,
ba chiét nudc cdy Sim trong méi trudng axit
HCI 1M, H,SO4 1M.

Di danh gid dugc kha ning hip thu cdc ion
kim loai nang Cu(Il), Pb(Il), Cr(VI) cua cac vét
liéu gbc PANi tong hop dugc theo thoi gian
(t=0,25h dén t=8h). Két qua thu duge cho thy
rang vat liéu goc PANi trong mdi trudng axit
H,SO, IM cho hiéu suét hap thu cao nhat dbi

voi Pb(IT), Cr(VI), vat liéu gbc PANi két hop ba
cdy Sim cho hiéu sudt hip thu cao nhit ddi véi
Cu(Il). Hai dang vat li¢u géc PANi trong mbi
truong axit H,SO4 IM va gbc PANi két hop véi
dich chiét nudc cdy Sim trong méi trudng H,SO,
1M cho hiéu suét hap thu Pb(II) rit cao chi sau
4h, hiéu suat hip thu da dat chi sb khoang 99%.
Thoi gian dat cin bang hap phu cua céc dang
vat lidu véi Pb(IT) 1a t=2h, dbi voi Cr(VI) la
t=6h, riéng vat liéu goc PANi trong méi trudng
H,SO, 1M sir dung hip thu Cr(VI) thoi gian dat
can béng duoc lva chon 1a t=2h.
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Hinh 5. So sénh kha ning hip thu ctia vt liéu gbc
PANi méi truong HCI 1M4. Két luan.

P so sanh dugc kha nang hap thu cia cic
vat liéu géc PANI t6i uu dbi véi cdc ion kim
loai nang Cu(II) Pb(ID), Cr(VI) va két luan
hiéu sudt hap thu cua vat lidu goc PANi tbi uu
ddi véi Pb(II), Cr(VI) la cao hon nhiéu so véi
Cu(Il). Can nghién ciru sdu thém qud trinh
hap thu Pb(II), Cr(VI) st dung vat lidu gdc
PANi dé ng dung xtr 1y nudc thai 6 nhiém
Pb(1l), Cr(VI).
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Assesment of the Absorption Effeciency of Aqueous Cu(lIl),
Pb(II) and Cr(VI) Ions on Modified PANi Materials with
Rhodomyrtus Tomentosa Extracts
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Abstract: In this study, the aqueous Pb(II), Cu(Il) and Cr(VI) absorption on modified polyaniline
materials (MPM) was investigated. The MPM was synthesized using Aniline and Ammonium
persulfate (APS) as an oxidant in acidic medium H,SO, 1M, HCI 1M with Rhodomyrtus tomentosa’s
extraction in water and ethanol and Rhodomyrtus tomentosa’s extraction residues using as adsorbent,
respectively. The concentration of these ions are analyzed by atomic adsorption spectrometer (AAS).
The obtained absorption effeciency of the Pb(Il), Cu(Il) and Cr(VI) ions on the MPM were compared
and discussed herein.

Keywords: Polyaniline, acquoes Cu(Il), Cr(VI) and Pb(Il), Rhodomyrtus tomentosa.



