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SUMMARY

STUDYING KINETICS AND MECHANISM OF Cr(VI) ABSORPTION BY
PANi MATERIALS SYNTHESIZED WITH RHODOMYRTUS TOMENTOSA
WATER EXTRACTS

In this study, the aqueous Cr(VI) absorpsion on modified polyaniline materials
(MPM) were investigated. The MPM was synthesized between Aniline and Ammonium
persulfate (APS) as an oxidant in acidic medium H,SO, IM/HCl IM with
in water and Rhodomyrtus tomentosa’s
extraction residues using as adsorbent, respectively. The mechanism of Cr(VI)
absorption ions on the MPM were compared and discussed herein.

Keyword(s): Cr(VI) absorpsion, PANi, Rhodomyrtus tomentosa.

Rhodomyrtus tomentosa’s extraction

1. MO PAU

Viéc nghién ctru kha ning hip thu kim
loai ning s loai phu phdm ndéng nghiép
nhu mun cua, vo lac, vé d6 v.v... tuy da
dugc mot sé nhom tac gia nghién ctiu
nhung van con dang rat méi & Viét
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Nam [7,8]. Trén thé gidi, cac nhom tac
gia M.S.Masour, M.E.Ossman,
H.A.Farag nghién ctru kha hap thu kim
loai Cd(I), R. Ansari and F. Raofie
nghién ctru kha ning hép thu chi, Renjie
Li, Lifen Liu, Fenglin Yang nghién ctu



kha niang hap thu Hg(Il), Cr(VI) trong
mdi truong nudc bang vat lidu gbe
PAN:I [1,3.,4,5]. Bén canh d6 mot sb tac
gid nhu Djati Utomo H, Hunter KA va
W.T. TAN di nghién ctru va cho thiy
két qua kha kha thi khi str dung ba Che
va ba Café dé hip thu kim loai ning co
trong nude thai [2,6]. Cay Sim la loai
cdy quen thudc & khip cac ving trung
du va ndi thip ¢ Viét Nam, c6 mot sd
dac trung tuong ty nhu cay Che. Bén
canh d6, 6 nhiém Cr(VI) can c6 giai
phap xur Iy dang 13 van d& cip thiét do
d6 nhém tac gid chon hudng nghién ciu
stt dung vat liéu gbc Polyanilin tong
hop voi dich chiét nuge, ba chiét nudc
va bot cdy Sim dinh hudng hip thu kim
loai nang Cr(VI).

2. HOA CHAT VA PHUONG PHAP
2.1. Héa chat

Céc hoa chit chinh duoc sir dung trong
nghién cuu la: Anilin (C¢HsNH,,
Merck), amoni pesunfat ((NHy),S,Os,
Merck), Kalidicromat (K2Cr,07,
Merck), axit sunforic (H,SO4, Merck),
axit clohidric (HC1, Merck), nudc cét 2
lan.

2.2. Lay miu nghién ciru va chuin bi
miu Sim

Nguyén li€u thuc vat la bap non va la
cay Sim dugc thu thap ¢ thi trAn Xuan
Mai, huyén Chuong My, Ha Noi. Mau
duoc hai truc tiép vao bubi sang, rua
sach va bao quan trong til bao quan mau
(nhié¢t d0 khoang 4°C) trong thoi gian
ngan tir 1-2 ngay. Cac phan nguyén liéu
sau khi thu hai theo dung quy trinh néu
trén duoc dem di dun chiét nuéc, say
kho, nghlen nhé thu duoc cac dich chiét
nudce, ba chiét va bot chiét cay Sim theo
cac budc duoi day:

- Dich chiét nuéc: 1,0 kg nguyén liéu
thém vao 5 lit nudc, dun nho hra sau 6
gid thu duoc khoang 1 lit dich chiét
nudc.

- Ba cay Sim: 1,0 kg nguyén li¢u dem
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bam, chat cd khoang 1-2cm, thém vao 5
lit nudc dun nhé Itra sau 15 phut, loc bd
nuée thu duoc phan bi cay Sim.

- B6t cay Sim: 1,0 kg nguyén li¢u dugc
sdy kho, nghién nho thu duoc bot ciy
Sim.

2.3. Tong hop vt liéu goc PANi két
hop véi cay Sim

Vit liéu gbc PANi duoc tong hop bang
phuong phap hoa hoc dua trén phuong
trinh phan Ung gita Anilin (ANi)
0,43M va Amoni pesunphat (APS)
0,43M trong mdi truong axit H,SO4 1M
(HCI 1M) ¢ diéu kién lam lanh dudi
0°C. Cac diéu kién tong hop PANi
trong moi truong axit khac nhau dugc
sang loc qua cac thi nghiém ban dau va
tham khao tai cac tai liéu khoa hoc da
nghién ctru trude do [9]. Trong qua trinh
polyme héa Anilin, dich chiét nuée, ba
chiét nudc, bot cay Sim dugc thém vao
dé tao thanh cac vat liéu géc PANi
twong tmg PANi-dich chiét nudc,
PANi-bd chiét nuéc, PANi-bot trong
cac modi truong axit H,SOs 1M hodc
HCI 1M. Két thic thi nghiém, loc san
phim bing may loc hut chan khong,
1am sach bang cach ngam, khudy va rira
bang nudc cat nhiéu lan. Kiém tra pH
bang gidy quy toi moi trudng trung tinh,
dem say kho vat liéu thu duoc va bao
quan can than trong cac lo thuy tinh kin
va dat trong binh hat 4m.

2.4. Hap thu kim loai Cr(VI) bing vat
liéu tong hop dwoc

- Dung binh dinh muc pha cac dung
dich Cr(VI) c6 ndong do ban dau
100mg/l,  500mg/l, 1000  mg/l,
2000mg/1.

- Can chinh xac vat liéu gbc PANi (5g)
téng hop duoc vao cac binh tam giac.

- Thém vao binh tam giac chira vat li¢u
100ml dung dich chuan Cr(VI) dé danh
gia kha ning hap thu cta timg loai vat
liu theo gian.

Ham luong Cr(VI) dugc do bing may



do phd hép phu nguyén tir AAS-6800

Shimadzu - Nhat Ban.

2.5. Phwong phap xir 1y s6 liéu thue

nghiém hgp vat li¢u

- Tinh toan dong hoc theo cong thuc:
Vtb= (Ci— Cy)/ (ti —to)

- Dung luong hap phu tinh theo cong

thire:

_ *
G
m

Trong d6: + V 1a thé tich dung dich (1)

+ m 1a khéi luong chat hip
phu (g) .

+ Cp 1a nong do dung dich
ban dau (mg/l)

+Cy la néng dd dung dich
khi dat can bang hap phu (mg/1)

+ q la dung luong hap phu tai
thoi diém can bang (mg/g)
3. KET QUA VA THAO LUAN
3.1. Khio sat anh hwéng ciia ndng do
Cr(VI) ban diu dén kha ning hip
thu cua vat liéu
Két qua khao sat anh huong cua cac
ndéng d6 Cr(VI) ban dau dén kha ning
hép thu cua vat liéu géc PANi dugc thé
hién tai Hinh 1 va Hinh 2. Cac ndng do
ban dau Cr(VI) dugc Ilga chon la
C=100mg/l, C=500mg/l, C=1000mg/1,
C=2000mg/1. Két qua thu duogc cho thiy
hiéu suit hap thu tai hai nong do Cr(VI)
ban dau C=100mg/l, C=500mg/l cia
cac loai vat li€u la gﬁn tuong tu nhau.
Hiéu suét hép thu sau khi da dat trang
thai can bang (t=6h) cua ndng do
Cr(VI) Ira chon ban ddu C=100mg/l
dao dong tir 85,6% dén 99,99%. Hiéu
suat hip thu sau khi di dat trang thai
can bang (t=6h) cua ndong d6 Cr(VI) hra
chon ban dau C=500mg/l dao dong tir
84,7% dén 99,99%.
Tai hai néng d6 Cr(VI) ban dau Ia
C=1000mg/l, C=2000mg/1 cho thdy kha
ning hip thu cta cac loai vat liéu gbc
PANi tong hop duoc giam dang ké.

Hiéu suét hép thu sau khi da dat trang
thai can bang (t=6h) cua ndng do
Cr(VI) Ira chon ban dau C=1000mg/1
dao dong tir 47,4% dén 99,99%. Hiéu
suat hip thu sau khi di dat trang thai
can bang (t=6h) cua ndong d6 Cr(VI) hra
chon ban ddu C=2000mg/1 dao dong tir
16,4% dén 97%. Céc vat liéu gbc PANi
tong hop trong méi trudng HCIl 1M cho
hiéu suit kém hon hin trong moi trudng
H,SO4 1M. Duy nhit chi c6 dang vat
liéu gbc PANI trong moi truong H,SO4
1M tai ndng d6 2000mg/1 hiéu suit hip
thu khong thay doi dang ké, tai t=6h,
hiéu suat hap thu dat 97%.
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Hinh 1. Pdnh gid anh hwéng ciia nong
dé Cr(VI) ban dau dén kha nang
hdp thu cua 5(g) vt liéu géc PANi
trong moi truongH,SO4 IM
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Hinh 2. Pdnh gid anh hwéng ciia nong
dé Cr(VI) ban dau dén kha nang
hdp thu cua 5(g) vt liéu géc PANi
trong moi truong HCI IM
3.2. Pong hoc hép thu
Xét riéng dong hoc trudng hop nong do
ban dau cta Cr(VI) 1a 1000mg/1 ta duoc
cac biéu do tuong quan theo thoi gian
nhu & Hinh 3. Tur biéu dd twong quan
cho thiy téc d6 hap thu Cr(VI) cua hiu
hét cac vat liéu gbc PANi két hop véi
dich chiét nuéc, ba chiét nude va bot
cdy Sim trong cd 2 mdi truong H,SO4
IM va HCI 1M déu 16n nhat trong thoi
gian tir t=0 <0,5h. Pé 1y giai diéu nay
nhoém tac gia cho rang Cr(VI) hép thu
1én bé mat vét liéu tuan theo co ché hap
phu, tbc do hip phu cua vat lidu gbc
PANi dbi véi ion kim Cr(VI) trong
khoang thoi gian ndy 13 cao nhit do
ndéng d6 Cr(VI) trong dung dich 1a 16n
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nhat, vat liu gbc PANi tong hop co
dién tich bé mit riéng 16n nhét, bé mat
hép thu chua bi 14p day boi cac ion kim
loai, da dang vé 16 tréng, 16 x6p trong
vat liéu gbc PANi tong hop duoc nén
tai thoi diém nay toc d6 hip thu 1a cao
nhat. Sau 0,5h cac ion kim loai Cr(VI)
dd hap thu gan hét trén bé mit cua vat
lidu. Tir t=0,5h+4h, téc d6 hap thu cua
mdi vat lidu gdc déu giam dan theo thoi
gian, do trong dung dich luc nay nong
d6 Cr(VI) di giam nhiéu. Tir t=4h+8h
tbc do hip thu cta vat liéu voi ion kim
loai Cr(VI) khong thay doi dang ké.
Riéng dbi voi vat liéu goc PANi két hop
v6i bot cdy Sim co thé di xay ra qua
trinh can bang nguoc, trong d6 mot
phan Cr (VI) hap phu vao bot sim da bi
giai hip va quay nguoc tro lai dung
dich trong khoang thoi gian t=4-8h.
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Hinh 3. Dong hoc hdp thu cua vat liéu
goc PANi két hop véi dich
va bd chiét nwéc cdy Sim trong méi
truong H>SO, IM /HCI IM



3.3. M6 hinh hip thu

Két qua khao sat can bang hip phu theo
md hinh ding nhiét hip phu Langmuir
cta vat lidu gbc PANi két hop véi dich
chiét nudc, ba chiét nudc va bot cay
Sim duoc thé hién trong Hinh v& 4-5
cho thiy mé hinh dang nhiét hip phu
Langmuir m6 ta kha tot sy hap phu cua
vat liéu. Khi tang nong d6 chat bi hap
phu thi dung luong hap phu (q) tang,
riéng ddi voi vt liéu gbc PANI két hop
v6i dich chiét nuéc va ba cdy Sim thi
dung lwong hip phu trong khoang ndng
do Cr(VI) tar 0+1000mg/l, gidm trong
khoang ndéng d6  Cr(VI) tu
1000+-2000mg/l. Hinh v€& tuong quan
gitra C.p va Ce/q phu hop véi mo hinh
dang nhiét hip phu Langmuir cang
khang dinh ro hon gia thiét ctia nhom
tac gia rang Cr(VI) hap thu 1én bé mit
vat lidu gbc PANI tudn theo co ché hip
phu d3 néu ¢ phan trén.
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Hinh 5. Sy phu thuoc cua Cep/q vao Cep
cua vat lieu g(fc PANi két hop voi
dich va bd chiét nudc cdy Sim trong
moi truong H>SO, IM/HCI IM

4. KET LUAN

1. Khao sat duoc anh hudng cua nong
d6 Cr(VI) ban dau dén kha ning hap thu
cua vat lidu, xac dinh duoc thoi diém
dat can bang chung cua hau hét cac vat
litu gbc PANi két hop véi dich chiét
nudc va ba, bot chiét cay sim 1a tai thoi
gian t=6h.

2. M6 ta mot cach twong d6i toc do hap
thu cua cac vat liéu géc PANI thu duoc
dbi véi ion kim loai ning Cr(VI). Toc
do hz?ip thu cuaa vat li¢u kha 16n trong
khoang thoi gian t=0-+0,5h sau d6 giam
dan. Tir t=4h=+8h téc d6 hap thu cua vat
liéu v6i ion kim loai Cr(VI) khong thay
d6i dang ké.

3. Qua trinh hap thu ion kim loai Cr(VI)
trén cac vat lieu géc PANI tong hop
dugc kha phu hop véi gia thiét cho rang



“Co ché hip thu Cr(VI) trong moéi
trudng nude cua vat liéu polyanilin tong
hop véi dich chiét nudc va bd chiét
Sim” tuan theo phuong trinh ding nhiét
hip phu Langmuir. Bén canh d6, dung
lwong hip phu (q) ting khi ting ndng do
chat bj hap thu.
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