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BANG AXIT SUNFURIC VA AXIT STEARIC

TOM TAT

Trin Thi Hué’, Nguyén Thj Hué, Trin Thj Thao

Truong Da: hoc Sw pham - DH Thdi Nguyén

Bai béo ndy théng bao cic két qua nghién ciru kha ning hép phu Zn(Il) cta vét liéu hip phy
(VLHP) ché tao tir be chuéi. Dic trung bé mat cuia cic VLHP duoc nghién ciru béi phé IR va anh
SEM . Céc thi nghiém dugc tién hanh: khéi lrgng cac VLHP 14 0,2 gam, néng do dung dich Zn(Il)
12 101,05 mg/L; pH ciia dung dich 1a 4,0; thoi gian hap phy 14 60 phit & nhiét do phong (25

1°C). Theo mé hinh ding nhigt Langmuir: dung lugng hip phy cye dai ciia VLHP1 [4 37,59 mg/g;

VLHPZ 14 39,53 mg/g.

Tir khéa: vét liéu hdp phu, be chudi, ion Zn(Il)
MO DAU
Vit liéu hép phy c6 ngudn gbc tir phu phim
ndng nghiép ngdy cang thu hit sy quan tdm
nghién ciru cia cic nha khoa hgc trong vi
ngoai nude [1 2, 3, 4]. V6i uu diém 14
nguyén lidu sin co, quy trinh xir 1y don glan
céc vat ligu ndy c6 tiém ning (ng dung rit
16m trong viée xir Iy nuée 6 nhiém.
Be chudi khd chira khoang 34,89% xenlulozo;
17,01% hemixenlulozo va 15,73% lignin. Céc
polime sinh hoc ndy chira cic nhém chirc
hydroxyl, cacbony!, cacboxyl... c6 khé. ning
hap phu, trao doi ion va cé thé bién d6i hoa
hoc dé tao ra cac vat liéu c6 nhiéu thue tinh
méi. Trong bai bao nay ching t6i trinh bay
mot s két qua nghlen ciru khd ning hap phu
Zn(Il) céa be chudi qua xir Iy bing axit
stearic va axit sunfuric dic [2].
THU'C NGHIEM
Héa chit, thiét b
Mubi kém nitrat, axit stearic, axit sunfuric va
mdt 6 hoa chét khac co d6 sach phén tich.

May do pH, ti siy, may quang phd hip thu
nguyén tir (AAS).

Ché tao VLHP

Chudéin bi nguyén liéu

Be chudi duoc rira sach bing nucc may, phoi
khd, sau d6 rira lai bang nudc ct va say khé &
60°C. Be chudi kh dugc nghién nho bang méy
nghién va riy thu duoc nguyén lidu (NL).
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Ché 1go VLHP tir be chudi qua xit Iy bing
axit stearic (VLHP1I)

Trdn du 1g NL véi 0,2g axit stearic. Cho vio
mdi hén hop trén 100ml n-hexan va 2 giot
axit sunfuric dic, khudy déu, dun hdi luu &
65°C trong 6 gio 15 phit. Sau do ru'a bing
nudc cht dén moi truong trung tinh, shy khé &
65°C thu dwrge VLHPI [2].

Ché tao VLHP tir be chubi qua xtc Iy béng
axit sunfuric ddc (VLHP2)

Tron déu 40g NL vé&i 22ml dung dich axit
sunfuric dac 98% , séy & 150°C trong 24 g1
thu duge nguyén liéu dang than, sau d6 rira va
loc bfmg nude cit nhidu 13n cho hét axit du,
shy khé & 110°C trong 24 gid thu dugc
VLHP2 [2].

Thi nghi¢m nghién ciru

- Khao sat kha ning hép phu Zn(Il) cia NL,
VLHPI va VLHP2.

- Khao sat cac diéu kién t5i vu hip phy Zn(ID)
clia cic VLHP.

+ Anh hudng cia khéi hrong VLHP.

+ Anh hudng cita pH.

+ Anh hudng ctia théi gian.

+ Anh huéng cia ndng do diu cia cac ion
kim loai

Dung lugng hip phu cuc dai cia cac VLHP
dugc tinh toan theo mé hinh déng nhiér hip
phu Langmuir dang tuyén tinh
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Nghién citu mpt s§ diic trung bé mgt cia NL g e “’f’"ﬂ “
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PHG hdng ngoai ctia NL va cdc VLHP ®) St
Phd IR ciia NL va cé¢ VLHP duoc chi ra & 02 den
hinh 1. So sanh phd hong ngoai cia VLHPI, VLHP
VLHP2 véi NL cho thdy dai hép thy cua m nglido
nhom cacbony! (C Q) trong NL (1785 14 cm’ B} i i
dich chuyén v& ving cd s6 song thép hon, \\ h M
rong va cu‘ong d5 hép thy manh hcm ~ "‘.‘““E““”
(1661, 6lem™ a6 voi VLHP1; 1711, 33c¢m’! S lén bk,
abi v6i VLHP2) tao diéu kién thuan lgi cho gL i
s hép phu. ol
Anh SEM ciia NL vé cdc VLHP D
Tién hanh chyp anh hién vi dién tr quét

(SEM) cia NL va céc VLHP. Két qua cho ©
thdy, cac VLHP c6 dd x5p cao hon so véi NL §
(hinh2), Hinh 1. Phd IR NL (), VLHPI (b). VLHP2 (¢)

) (b
Hinh 2. Anh SEM ciia NL(a), VLHP1(®), VLHP2(c) ] g
I
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Khdo sdt khd ning hnfp Pphy ion Fe(Ill), N(II) ciia NL va VLHP

Tién hanh thi nghiém véi 50mL dung dich Zn(II) ndng d6 101,05 mg/L; 0,2g NL, VLHP; lic
trong 60 phiit & nhiét dd phong (25 % 1°C). Loc bo ba rén, x4c dinh ndng dd con lai cta ion Zn(IT)
trong dung dich sau hép phu bing phuong phap F-AAS. Tinh hiéu suit va dung lugng hép phy.
Két qua dugc chi ra & bang 1 cho thiy, VLHP1 vi VLHP2 c6 kha ning hp phu ion Zn(Il) tt
hon NL; VLHP?2 c6 kha nang hip phy Zn(il) tbt hon VLHP1. Piéu ny c6 thé do VLHP2 la dang

than c6 chu tric xbp vi dién tich bé mit riéng lom.
Bang 1. Cdc thong s6 hdp phu ctia NL v cdc VLHP d6i véi Zn(ll)

lon C, NL VLHP1 VLHP2
(mg/L)  Cy (mg/L) q (mg/g) Co(mg/l) q(mg/g) Cy(mg/l) q(mg/g)
Zn(1) 101,05 58,85 10,55 31,18 17,47 29,60 17,86

Anh hwéng ciia khdi lwgng VLHP
Tién hanh thi nghiém v4i S0mL dung dich fg !
Zn(Il) ndng d6 101,05 mg/L; thay ddi khéi i6 ! /::
lugng VLHP tir 0,1g dén 0,4g; lic trong 60 M:: . e VLHPL
phit . Két qua & bang 2 cho thdy, khi ting o | —u—VLHP2
khdi lugng VLHP dung lugng hép phu cac =8
VLHP giam, higu suft hdp phy tang. Khi khéi Z ‘
lugng cua cic VLHP tang tir 0,1 dén 0,2g, 2
hiéu sut hdp phu cia cic VLHP tang nhanh, 0 -
Néu tiép tuc tang khdi luong cia cac VLHP 0 ! 2w 4 S 9

tir 0,2 dén 0,4 thi higu suét hép phu cta cac
VLHP ting khong nhidu.Hiéu sudt hip phy
ting 1a do sy ting I&n cta dién tich b mat va
vi tri tam hép phu. Dua vio Kkét qua thu duogc
chang t8i chon khdi luong VLHP 14 0,2 g dé
tién hanh cac thi nghidm tiép theo.

Bing 2. dnk huong ciia Ighé'l hegng cde VLHP dén

khé ning hap phy Zn(Il)
Khéi VLHPI1 VLHP2
lwgng Cy, g Co a o
VLH (mg (mg (mg (mg
% %

Pe ) i P oy m
0,1 5792 21,57 4268 53,75 23,65 468l
02 3280 1706 6754 27,06 1847 7312
03 2280 13,04 7744 1862 1374 8157
04 1540 1071 8476 1004 11,38 90,06
Anh huong ciia pH

Tién hanh thi nghiém véi 0,2 g mdi VLHP,
50mL dung dich Zn(I) ndng d5 101,05
mg/L; diing dung dich NaOH loang va dung
dich HNO; loing dé didu chinh pH cuia
dung dich tir 1,0 dén 5,0; léc trong 60 phat
& nhiét d& phong (25 + 1°C). Két qua duge
chi ra & hinh 3.

Hinh 3. Anh huwong ciia pH dén kha néng hdp phu
Zn(ll) ciia VLHP1, VLHP2
Két qua nghién ctu cho thily, pH c6 anh
huong 16n dén kha nang hip phu Zn(l) cia
cac VLHP. Trong didu kién khéo sat, khi pH
ting tir 1 dén 4 thi dung luong hip phu ciia
VLHP1 v VLHP2 déu ting 1én 15 rét. Diéu
niy c6 thé gidi thich, & pH thip (ndng d3 ion
H" cao) xdy ra sy hép phu canh tranh giffa ion
H' va ion kim loai 1am cho dung luong hip
phu thép. Tuy nhién, khi ting pH dén gi4 tri
pH tao két kaa hidroxit cia ion Zn(Il) thi
dung luong hip phy ¢6 xu hudng gidm. Vi
vy, ching ti chon pH = 4 cho cac thi
nghiém tiép theo.
Khéo sdt anh hudng cia thoi gian tiép xic
Thi nghiém duge tién hanh véi SOmL Zn(IT)
nbng d6 101,05 mg/L; pH = 4; 0,2g VLHP;
tic trong cac khoang thoi gian khéc nhau tir
10 + 120 phit & nhiét d6 phong (25 + 1°C).
Két qua durge chi ra & hinh 4.
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Hinh 4. Ank huong ciia thoi gian dén kha ndng
hdp phu Zn(l))cia VLHP1, VLHP2

Tir hinh két qua nghién ciru cho thdy, trong
khoang théi gian khio sat tir 10 dén 60 phat
dung lugng hép phy cta 2 VLHP ting nhanh,
tir 60 phit tr&r di dung lugng hép phu ting
cham va dén &n dinh. Do vay ching toi chon
thoi gian dat can bing hip phu clia 2 VLHP
d8i véi Zn(Il) 12 60 phat cho cac thi nghiém
tiép theo.
Biing 3. Anh hucng ciia nong do ddu dén kha
ndng hap phu Zn(l)cia VLHPI, VLHP2

C, Cu q Ca/q
VLHP mg/L mg/L, my L,
30,55 7,08 5,87 1,21
50,65 12,26 9,60 1,28
VLHP 80,2 22,52 14,42 1,56
1 102,93 30,98 17,99 1,72
119,63 39,27 20,00 1,95
14945 58,58 22,72 2,58
31,05 6,28 6,19 1,01
50,25 10,03 10,05 1,00
VLHP 80,40 18,84 15,39 1,22
2 102,43 28,80 1841 1,56
120,13 3731 20,71 1,80
14985 50,71 24,79 2,05

Anh hirong ciia ndng d@p diu

Céc khdo sdt anh huong cua ndng do

Zn(1l) dwge tién hanh & nhiét do phong (25 +
1°C) véi cac dung dich ¢& néng do khéac nhau
(30+150 mg/L) trong diéu kién thoi gian, pH
t8i wru nhwr da khao sat Két qua & bang 3 cho
thay, trong khodng nong 48 khio sat, khi ting
nong dg, dung luong hap phy cia cac VLHP
d6i Zn(II) déu tang. Tién hanh nghién ciru can
bang hip phu Zn(II) cta cac VLHP theo mé
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hinh ding nhiét hip phy Langmuir (hinh 5 v4®

hinh 6) thu dwge dung lugng hdp phu curc dai
dbi véi Zn(ll) ciia VLHPI 13 37,59 mg/g
VLHP2 14 39,53 mg/g.
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Hinh 6. Sy phu thudc ciia Co/q vio Cop
cua Zn(ll) doi véi VLHP2

KET LUAN
1. Da ché tao dugc csc VLHP tir be chubi,
xéc dinh dugc ddc didm bé mit ciia NL va cie
VLHP qua phd IR va dnh SEM .
2. b khao sat anh huéng cia céc yéu 16 khéi
Iwgng VLHP, pH, th&i gian, nong d¢ ion kim
loai dén kha ning hap phu Zn(Il) cia cic
VLHP. Két qui cho thiy, khéi lwong VLHP
thich hop 14 0,2¢g; pH dung dich Zn(1l) 14 4,6;
thoi gian dat can bing hdp phu Ia 60 phit.
Trong khoang ndng do khao sat, khi ting
nong d§ Zn(ll) thi dung lugng hap phu téng.
Dung lugng hip phu cuc dai dbi vai Zn(ll)
cia VLHPI 1a 37,59 mg/g; VLHP2 la 39,53
mg/g.

TAI LIEU THAM KHAO
1. Abia, A. A. and Asuquo, E. D, (2006), Lead(l]
and Nicken (11) adsorption kmztrc: Jfrom aqueoxd
metal solutions using ch dified ol

b

sl
Mi
i

Kepw

i
By Il
T~
iy,




Tl

hu st
B
-
gindl

L1928

BAO
(1005) “

v,mvf*‘

Trén Thi Hué va Drg

Tap chi KHOA HQC & CONG NGHE

147(02): 49 - 53

unmodified  agricultural adsorbents, African
Journal of Biotechnology Vol. § (16), pp. 1475-
1482.

2. Kathi i and Mas R 1
HaKim Mas Haris, (2010), Banana trunk fibers as
an efficient biosorbent for the removal of Cd (1),
Cu (), Fe (1), and Zn (I} from aqueous
solutions, Journal of the Chilean Chemical
Society, Vol. 55 (2), pp: 278-282.

SUMMARY

3. Mas Rosemal H. Mas Haris and Kathiresan
Sathasivam, (2009), The removal of Methyl Red
Jfrom aqueous solutions using banana pseudostem
fibers, Amerian Journal of Applied Sciences, Vol.
6 (9), pp: 690-1700.

4. Suleman Qaiser, Anwar R. Saleemi,
Muhammad Mahmood Ahmad, (2007), Heavy
metal uptake by agro based waste materials,
Electronic Journal of Biotechnology, Vol 10 (3),
pp. 409-416.

INVESTIGATION OF THE ADSORPTION Zn(II)
ON BANANA TRUNK FIBERS PRETREATED WITH SUNFURIC ACID
AND PRETREATED WITH STEARIC ACID

Tran Thi Hue', Nguyen Thj Hue, Tran Thj Thao

College of Education - TNU

This paper reported the research results of studying the ability to remove Zn(Il) in aqueous
solution of banana trunk fibers pretreated with sunfuric acid and pretreated with stearic acid. The
characteristic of adsorbents was examined by Infrared (IR) Spectroscopy and Scanning Electron

Microscopy (SEM). Experiments are carried out in d:

with the foll

adsorbent materials is 0.2g; Zn(II) cnncentranon is 101.05 mg/L; pH=4.0; shake durauon for is 60
minutes at ambient temperature (25°C). According to the Langmuir method: maximum adsorption
capacity for Zn(lf) of adsorbent material 1 is 37.59 mg/g; of adsorbent material 2 is 39.55 mg/g.
Keywords: adsorbent material, banana trunk fibers, zinc ion
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