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SUMMARY

STUDY ON ADSORPTION OF Cd** IONS FROM AQUEOUS SOLUTIONS
ONTO PINUS KESIYA DA LAT

This paper presents the results obtained from using pinus kesiya leaves to remove Cd* from aqueous

solutions. The influence of different sorption parameters such as the solution pH, contact time, and

initial concentration of Cd>" was studied to evaluate adsorptive optimum conditions. The maximum

adsorption took place at pH 6.0 and the contact time for the equilibrium was 120 minutes at adsorbent

dose of 0.5 g. Langmuir and Freundlich isotherm models were used to explain the phenomenon. The

maximum adsorption capacity of P. kesiya was 11.10 mg/g. Pseudo first-order and Pseudo second-

order kinetic models were examined to determine the adsorption mechanism, and it was found that the

process followed the Pseudo second-order kinetics. The study concluded that P. kesiya could be a good

candidate as adsorbent for removing Cd** from aqueous solutions.

1. PAT VAN PE

Cadmi va hop chét cia cadmi co doc tinh cao
véi nguoi. Cadmi gy bénh lodng xwong va ran
xuong. Ngoai ra ty 18 ung thu tién liét tuyén va
ung thu phdi ciing kha 16n ¢ nhém nguoi
thudng xuyén tiép xtc voi chat doc nay. Co rat
nhiéu nguén gay 6 nhiém cadmi nhu nudc thai
nganh cong nghiép san xuat son, phim mau,
pin (Ni-Cd), ma dién, ... [1]

C6 nhiéu phuong phap khac nhau dugc sir dung
dé tach cac ion kim loai ning ra khoi méi trudng
nuée nhu: phwong phap héa 1y (hdp phu, trao
dbi ion,...), phuong phap sinh hoc, phuong
phap héa hoc... Trong d6, phuong phap hip
phu 13 mot trong nhimg phuong phép c¢6 nhiéu
vu diém so véi cac phuong phap khac do cac
vat liéu 1am chit hap phu twong d6i phong phu,
khong dit tién, than thién voi méi truong, khong
gy cac anh huong thir cap toi méi truong; co
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thé thu hdi kim loai sau hép phu. [2]

Trong nhiing niam gan ddy, viéc nghién ciru
loai bo cac kim loai trong nudc bang cac vat
liéu hap phu co ngudn gdc sinh hoc 1a mot
trong nhimg hudéng nghién ctru méi [3]. Mot sb
vat liéu gia thanh thip di dugc tién hanh
nghién ctru ¢ nhidu qudc gia nham xir 1y kim
loai néng trong nudc va da mang lai hiéu qua
rat tot. Dya trén nhitg hudng nghién ctru d6
va dia thé thuan loi ¢ Pa Lat, ching t6i chon 14
thong ba 14 1am vat liéu hdp phu. Bai bao nay
dua ra cac két qua nghién ciru kha niang hap
phu ion Cd** trong nudc bang vat liéu 14 thong
ba 14 tai Ba Lat.

2. PHUONG PHAP NGHIEN CUU

2.1. Thiét bi, héa chat

- May quang pho hip thu nguyén tir Shimadzu
AA — 6800 c6 dén catdt rong ciia Cd hap thu &



budc song Acg = 228,8nm.

- Can phan tich c6 d6 nhay 103 ctia hing
Satorius, Cong hoa Lién bang Dirc.

- Tu say SheLab ciia Vuong Qudc Anh.

- Méy khudy tir gia nhi¢t model IKA model
RCT basic, Cong hoa Lién bang Drrc.

- May do pH dé ban WTW inoLab 730, Cong
hoa lién bang Puc.

- May nghién miu IKA model All basic,
Cong hoa lién bang Purc. Ray co kich thude:
500 um.

- Axit nitric HNOs (d=1,35g/ml) ndng d6 65%,
NaOH, Cd(NOs),, tinh khiét phén tich.

- Céc 6ng nghiém polyetylen (P.E) dung mAu,
dung tich 10 mL

- Lo thay tinh, cdc thuy tinh, pipete,
micropipete cia Cong hoa Lién bang Puc.

2.2. Chuin bi vit liéu

La thong st dung trong qua trinh nghién ciru 1a
la thong ba 14 Pinus kesiya Royle ex Gordon
dugc thu thap tai thanh phd Pa Lat thudc tinh
Lam Déng. La thong kho dugce rira sach dé loai
bo hoan toan bui va cac chat ban bam dinh,
tién hanh ngdm bdng nudc sach trong mot
ngdy. Sau d6 rira lai bang nudc cit dén khi
nudc ria khong ¢6 mau nau duyc, thao tac nay
nhim loai b mau cua 14 thong c6 thé gay anh
huong dén qua trinh xtr 1y sau nay. Mau 14
thong duoc cat nho véi kich thude khoang 5
cm, tién hanh siy kho & nhiét d6 80°C cho dén
khéi lwong khéng dbi (24 gid), sau d6 mau
dugc nghién nhé duéi 0,5mm, mau duge dung
trong lo thuy tinh, van chat nép va duoc bao
quan noi kho thoang.

2.3. Phwong phap nghién ctru

Can 0,5g vat lieu cho vao binh tam giac
100mL c6 chira sin 50mL dung dich Cd** ¢o
ndng d6 ban dau C,. Tién hanh khudy trong
120 phat ¢ nhiét d6 phong (25°C) véi toe do
150 vong/phut; sau d6 loc dung dich, tién hanh
xéc dinh ndng do Cd2* trong dung dich sau hip
phu trén may phd hip thu nguyén tu.

Ham lwong ion kim loai Cd** bi hip phu
(milligram) trong mdi gram vat liéu dugc xac
dinh bang cach sir dung phuong trinh sau:
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Hiéu suat hip phu duoc tinh bing cong thirc:
A% = L= » 100
o
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Trong d6, q 1a ham Iugng ion kim loai bi hap
phu (mg/g) ¢ trang thai can bang, C, va Ce la
ndng d6 ban dau va nong do cin bang (mg/L)
ciia Cd** twong tmg. V la thé tich dung dich
(L) va m 1a khéi Iuong (g) cua vat liéu hap phu
duoc su dung,

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia pH dung dich

Két qua nghién ctru dugc thé hién trén Hinh 1
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Hinh 1. Anh hwéng cia pH dén hiéu sudt hap
phu cua vat liéu la thong

O pH thip, luong H trong dung dich 1én va
ching sé canh tranh véi ion kim loai & cac vi
tri hoat dong trén bé mat cua vat liéu h'f\p phu,
két qua lam giam sy hap phu ion kim loai. Khi
pH ting, lvong H" trong dung dich giam va
diéu nay dan dén su gia ting sb luong cac vi tri
cho ion kim loai hip phu trén d6 (tdm hip phu)
va vi vdy lam tang kha ning hap phu ion kim
loai cua vat liéu [3,4]. Tuy nhién, néu viée tang
pH 1én gia tri cao hon (pH > 8) thi khi d6 sé
xuét hién mot luong két taa 1am giam kha nang
hép phu cua vat liu. Vi vay, qua trinh thuc
ngiém chi khao sat dén pH = 8.

Két qua nay phu hop véi mot sé nghién ciru
hép phu Cd** cia mot s6 vat liéu c6 ngudn gbe
ty nhién [3,5]. Nhu vay, gia tri pH=6 duoc



chon 1a gia tri pH t6i wu cho cac thi nghiém
tiép theo.

3.2. X4c dinh thoi gian dat can bang hap
phu

Két qua thé hién trén Hinh 2 cho thiy sau
khoang 120 phut, dudng biéu dién su phu
thudc cia hiéu sudt hip phu vao thoi gian c6
xu hudng ting rat cham, gan nhu khong doi.
biéu do ching té sy h'f\p phu cuia vat liu da on
dinh va dat dén can bang hap phu. Do do, thoi
gian tiép xtc gitra ion Cd>* va vt liéu hap phu
duoc lua chon dé thuc hién cac nghién ciru tiép
theo 1a 120 phut.
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Hinh 2. Su phu thuoc cua hiéu suat hdp phu
vdo thoi gian hap phu

3.3. Nghién ciru dong hoc ciia qua trinh hip
phu
Mb hinh déng hoc biéu kién bac nhét 1a:
In(g. —q,)=Inq, —kyt
A3) o
M0 hinh dong hoc bicu kién bac hai la:
fo o1y
ar  kaap  ge
“4) ‘ ,
Trong d6 qe va q¢ lan lugt la dung luwong hap

phu tai thoi diém cén bang va tai thoi diém t
(mg/g), ki 14 hang s6 téc do biéu kién bac nhat
(phut™), k; 14 hang s6 toc do biéu kién bac hai
(g/mg.phut). Két qua khio sat dong hoc hip
phu Cd** bang vat lidu 14 thong dugc thé hién
trong Bang 1 va Hinh 3.
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Hinh 3: Dong hoc biéu kién bdc nhat va béc hai
clia qud trinh hdp phu Cd®* lén vt liéu ld théng

Bdng 1. Cdc tham sé dong hoc hdp phu Cd**
bang ld thong

Bac nhat biéu kién Bac hai biéu kién

Qe @exp) (Mg/g) | 0.90 | ge exp) (mg/g) | 0.90

ki (phat ') | 0.0131 |k, (g/mg.phat) | 0.1713

R? 0.9720 R? 0.9987

Qe (cal) (mg/g) | 0.2314 | gc (cal) (mg/g) | 0.9206

Tir Bang 1, ¢6 thé nhan thiy rang ddi voi su
hap phu Cd** trén vét lidu 1a thong khi khao sat
& nhiét do phong, gia tri R? tir phuwong trinh
dong hoc bac hai 16n hon so véi gia tri R? tir
phuong trinh dong hoc bac nhit. Gia tri qe
(mg/g) dugc tinh toan tir phuong trinh dong




hoc bac hai gin véi qe thuc nghiém hon so
phuong trinh déng hoc bac nhét [3].

Nhu vy, c6 thé két luan rang mo hinh hap phu
biéu kién bac hai 1a mé ta tot nhéat cho qua
trinh hap phu Cd** 1én vat lidu 1a thong. Két
qua nay phu hop véi mot s6 nghién ctru dong
hoc ciia qua trinh hdp Cd** 1én vat lidu co
ngudn gdc tu nhién [5,6].

3.4. Nghién ciru cin bing hip phu ding

nhiét
M6 hinh duong déng nhiét Langmuir:
Ca 1, 1 .

®)

Trong d6, qe (mg/g) 1a luong chit tan bi hap
phu tai thoi diém can bang ciia mdi thi nghiém,
Qmax (mg/g) 1a lugng chat tan bi hap phu cuc
dai ung v6i trudng hop tat ca cic tam trén bé
mit chat hip phu di bi chiém, K; 1a hang sb
hap phu Langmuir (L/mg), C. 1a ndong d6 chat
bi hép phu trong pha long tai thoi diém can
bang (mg/L).

Mo hinh ddng nhiét Freundlich (FR): quan hé
giita dung lwong hap phu cin bang va nong do
can bang cia chit bi hap phu dwoc biéu dién
bang phuong trinh voi dang tuyén tinh theo
phuong trinh:

logq, = élogﬂe +log K;
(6)

Trong d6, K 1a hang s6 Freundlich va 1/n 1a
hé sb dic trung cho tinh khéng dong nhat cua
bé mat chat héip phu. Kr va 1/n cé thé duoc
tinh toan 1an luot tir d6 dbc va giao diém véi
truc tung cua dd thi biéu dién quan hé theo
InC.

Tir phuong trinh dang nhiét hap phu Langmuir
dang tuyén tinh, xac dinh dung lugng hap phu
cuc dai cua vat liéu hép phu 14 thong 13 qmax =
11,10 mg/g. Sy hap phu Cd** cua vat liéu hap
phu tir 14 thong dwoc miéu ta kha t6t theo 2 mo
hinh, diéu nay duoc thé hién ¢ hé s hdi quy
cia phuong trinh déu kha cao, 16n hon 0,90.
Tuy nhién hé s6 hdi quy cua phwong trinh
Langmuir (R? = 0,998) 16n hon so véi hé sé
hdi quy cia phuong trinh Frendlich (R? =
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0,905). Chung to sy hdp phu Cd** theo md
hinh dang nhiét hap phu Langmuir phu hop
hon so v4i md hinh Frendlich [5].

Duimg ding nhiét Langmuir
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Hinh 4. Phurong trinh ddng nhiét hdp phu
Langmuir va Frendlich dang tuyén tinh

4. KET LUAN
Kha ning hip phu Cd>* cia vét liéu 14 thong ba
14 phy thuéc vao pH méi truong va dat hiéu
qua tot nhat & pH = 6. Thoi gian dat can bang
hap phu 14 120 phit.
Dong hoc hap phu tuan theo phwong trinh dong
hoc bac 2 voi hé sb twong quan cao
(R?=0,9987).
Phuong trinh hap phu dang nhiét Langmuir 1a
pht hop v6i hé sé twong quan R2= 0.998. Dung
luong hap phu cuc dai tinh toan dugc tir mo
hinh dang nhiét Langmuir d6i voi ion Cd** 1a
11,10 mg/g.
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