UED JOURNAL OF SOCIAL SCIENCES, HUMANITIES AND EDUCATION VOL.2, NO.4 (2012)

NGHIEN CUU KHA NANG HAP PHU CAC ION CU(II), ZN(II), PB(II)
CUA THAN BUN HOAT HOA BANG DUNG DICH HCL
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TOM TAT

M&u than bun lay tir vang Lién Chiéu - Ba Nang dwoc hoat héa bang dung dich HCI.
MA&u than bun sau hoat héa véi kich thuwéc hat < 0.5mm dwoc si dung lam vat liéu hap phu cac
ion Cu2*. Zn2*, Pb?* trong dung dich nwéc & nhiét do phong. Trong didu kién hap phu bé co
khudy thi thoi gian dat can bang hap phu dbi véi Cu2* 1a 90 phit, Pb2* la 70 phat, Zn2* 1a 60
phat; pH = 5 dbi v&i ca 3 ion Cu?*, Pb2*, Zn2* . Tai trong h&p phu cuc dai cia Pb2* > Cu?* >
Zn2* va gia tri lan lwet 1a: gmax Poz+) = 12,84 (MQY/Q); Omax (cuz+) = 7,12 (MQY/Q). Qmax (zn2+) = 5,46
(mg/g) . Ai lwc hap phu ctia Cu?* = 0,066; clia Pb2* = 0,075; clia Zn2* = 0,048. Do &i lwc véi ion
Pb2+ > Cu2*> Zn2* nén kha nang hap phu ion kim loai gidm dan theo the ty : Pb2* > Cu?* > Zn?*,
Cac két qua thu dwoc cho thdy mé hinh hap phu dang nhiét Langmuir mé t& kha chinh xac sy
héap phu ctia M2* |1én than bun hoat héa, ddng thoi chi ra kha nang thuan loi d& s& dung than
bun vao muc dich tach cac ion kim loai nang khéi méi trvong nwéc.

Tir khoa: than bun, hap phu, méi trwéng, vat liéu, Langmuir.
1. Pit van dé

Kha ning hap phu, trao d6i cation ctia cic chat mun trong than bun dugc phat hién
boi Beczelius. Nho dic tinh quy bau nay dd giai thich duoc nhiéu hién tuong khong
binh thuong trong tu nhién, cling nhu lam cho than bun ngay cang dugc nghién cuu,
ung dung rong rai trong cong nghi¢p va nong nghi¢p [1,2].

Cac nghién ctu caa A.Szalay vé kha nang hap phu UO2?* trong dung dich lodng
clia than bun cho thay tinh qui luat trong nhiing thi nghiém - d6 1a phu hop tot véi 1y
thuyét ctia Langmuir vé sy hdp phu. Puong dang nhiét c6 do doc rat 16n phat trién tir
nong do uran thap, nhung sau d6 nhanh chéng dat dén mirc d6 bao hoa. Qua trinh hap
phu 1a thuan nghich [3].

Khi nghién ctru str dung than bun trong muc dich bao vé moi truong, cac nha khoa
hoc & Minxco di cho thdy: & qui md cong nghiép, than bun cé thé duoc sir dung c6 hiéu
qua dé tai sinh nudc thai khoi cac ion Hg?*, Pb%* va cac chat phong xa. Ho ciing chi ra
rang than bun sau khi xir Iy khong nhiing 1 chat hap phu tét v6i nude thai ma con 1a
chét hép thu chon lgc cac san phém dau mé [4].

2. Phwong phap tién hanh

Mau than ban l4y tir ving Lién Chiéu- Pa Nang duoc hoat hoa bang dung dich
axit HCI néng do 4M, thoi gian 1 gio; ti 1é than bun/dung dich HCI = 1(g)/3(ml). Mau
than bun sau hoat héa c6 d6 am: 19,31%, ham luong hitu co: 66,02%, ham lugng tro:
16,56%, dién tich bé mat: 0.9331 m¥/g + 0.0376 m¥g [5].

Kha ning hap phu cac ion Cu?*, Zn?*, Pb?* (ki hiéu chung la M?*) trong dung
dich nudc cua than bun hoat hoa duoc tién hanh & diéu kién hap phu bé véi cac yéu td
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anh huong 1a thoi gian hip phy, nong do cac ion va pH cia dung dich.

Tai trong hép phu cuc dai (qmax ) va ai lyc hép phu (b) ctia than bun hoat hoa dbi
v6i cac ion Cu®*, Zn®*, Pb* duoc x4c dinh qua viéc sit dung dang tuyén tinh cua
phuong trinh hap phu dang nhiét Langmuir.:

Cq 1 1

- = C, +
0 O D0,

Cr. ndng do luc can bang

q: tai trong hap phu tai thoi diém cén bang.

g max : tai trong hép phu cuc dai.

b: 4i luc hip phy.
3. Két qua va thdo luin
3.1. Khdo sdt thoi gian dat can bang hép phu

Piéu kién tién hanh: than bun hoat hoa: 0,5 gam, 50ml dung dich M?* ¢6 cac

ndng d6 twong tng la: 131,20 (mg/1) ddi véi Cu?*, 137,40 (mg/1) dbi voi Pb> va 117,81
(mg/l) d6i vé6i Zn®* | pH = 5, thoi gian thay doi tir 20 - 150 phit. Cac két qua dugc trinh
bay trén hinh 3.1.
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Hinh 3.1. Tai trong hip phu cta ion M?* theo thoi gian

Nhdn xét: Tl két qua chung t6i thay tai trong hap phu ion M?* ting theo thoi gian.
Trong khoang thoi gian dau thi tai trong hap phu ting déu. Sau dé tré di thi tai trong
hap phu ting it va gan nhu khong di. Thoi gian dat can bang hap phu d6i voi Cu?* la
90 phut, Pb?* la 70 phut, Zn?* 1a 60 phit.

Thoi gian dat can bang hp phu ciia cac ion khac nhau c6 thé dugc giai thich 1a do
kha nang lién két cta cac ion loai v6i cac axit ¢ trong than bun. Kha ning lién két nay
bi anh hudng boi cAu tric cta than bun sau hoat hoa va kich thudce cua céac ion kim loai.

3.2. Anh hwong cua pH

Piéu kién tién hanh: than bun hoat hoa: 0,5 gam, 50ml dung dich M?* ¢6 cac ndng
d6 twong tng la: 131,20 (mg/l) dbi véi Cu®, 137,40 (mg/l) ddi véi Pb> va 117,81
(mg/l) d6i véi Zn?*, thoi gian lan Iuot la: 90 phut di vai Cu?*, 70 phut d6i véi Pb?*, 60
phut d6i v6i Zn?*, pH thay doi tir 2 - 6. Cac két qua duoc biéu dién trén hinh 3.2.
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Hinh 3.2. Anh hudng pH dén kha ning hip phu ion M?*

Qua két qua khao sat anh hudng ctua pH dung dich dén kha ning hap phu cua
cac ion kim loai ¢6 thé théy: Kha nang hép phu ion M?* ciia than bun hoat héa phu thudc
rat 16n vao pH cia dung dich hap phu, phi hop véi qui luat chung ctia qué trinh tao
phirc giita cac ion kim loai véi phdi tir thudc nhom céc axit yéu Hal.

+ O pH thép, kha ning hip phu cta than bun hoat héa khong dang ké, va kha
nang do tang khi pH cta dung dich hap phu ting tir 3 - 5. Nguyén nhan 1a do sy kém 6n
dinh cta phuc chelat tao thanh giita ion kim loai vé&i cac phéi tir 1a cac axit humic, axit
funvic (c6 trong than bun) & viung pH thip. Mit khac, cac phdi tir lién két chit ché véi
ion H* nén khong ¢ hodc kém c6 kha ning twong tac phdi tri véi cac ion kim loai. Luc
nay phan tmg phdi tri gitta ion kim loai v&i doi dién tir ty do & nguyén tir N hay O canh
tranh v&i phan tng proton héa nhom amino — NH, thanh — NHs*. Vi vay, néng do ion
M?* con lai sau khi hip phu cang cao khi pH ctia dung dich hap phu cang thap.

+ Tai pH = 5, kha ning hap phu cua than bin hoat hoa 1 16n nhat. Khi pH > 5,
kha nang hap phu giam. Nguyén nhan 1a & pH cao, nhém amino khong bi proton héa va
ion kim loai d& dang lién két véi nhom amino. Mit khac, & pH > 5 ¢6 su thuy phan cta
M?* trong dung dich tao thanh cic san pham M(OH)* va M(OH)s.

3.3. Anh hwéng néng dé dau ciia ion M?*

Diéu kién tién hanh: than bun hoat hoa: 0,5 gam, thé tich dung dich M?2*: 50ml,
thoi gian lan luot [a: 90 phat d6i véi Cu?*, 70 phat dbi véi Pb?*, 60 phat dbi véi Zn?,
pH = 5, néng dé M?* thay doi 25mg/l dén 300 (mg/l). Cac két qua duoc trinh bay trén
hinh 3.3.
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Hinh 3.3. Anh hudng cua ndng d6 dau ion M?* dén tai trong hap phu

Nhdn xét: Cac két qua trén hinh 3.3 cho thay tai trong hip phu ion M?* 1én than
bun sau hoat héa ting dan theo chiéu ting ctia ndng d6 dau cua ion kim loai. O ndng do
thap tai trong hap phu tdng tuong doi tuyén tinh, khi nong do tang Ién thi tai trong hap
phu tang chan va sau d6 gan nhu khong d6i vi da dat bao hoa .
3.4. Xdc dinh tdi trong hép phu cuc dai

Tur cac duong hép phu déng nhiét thu dugc trén hinh 3.1, 3.2, 3.3 cho phép du
doan c6 thé dung phuong trinh dang nhiét Langmuir dé danh gia qua trinh hip phu cac
ion Cu?*, Zn?*, Pb?* |én than bun hoat héa.
3.4.1. Dang tuyén tinh ciia phwong trinh Langmuir doi véi Cu®*

Dang tuyén tinh ctia phuong trinh Langmuir d6i vai Cu?* thé hién trén hinh 3.4,
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Hinh 3.4. Dang tuyén tinh ciia phuong trinh Langmuir d6i véi Cu?*
Phuong trinh dang nhiét Langmuir dbi voi Cu®*: y = 0,1404x + 2,1314 (1)

Tt phuong trinh (1) ta tinh dugc:

+ Tai trong hip phu cuc dai: qmax (cuz+) = ﬁ =7,12 (mg/g);

1 _
71221314

+ Ai luc hip phu: bcuz+) =

3.4.2. Dang tuyén tinh ciia phirong trinh Langmuir doi véi Pb*
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Dang tuyén tinh cta phuong trinh Langmuir dbi véi Pb?* thé hién trén hinh 3.5
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Hinh 3.5. Dang tuyén tinh ctia phuong trinh Langmuir d6i véi Pb?*

Phuong trinh déng nhiét Langmuir d6i voi Pb%*: y = 0,0779x + 1,0412 (2)
Tur phuong trinh (2) ta tinh dugc:

+ Tai trong hdp phu cuc dai: qmax (b2+) = ﬁ = 12,84 (mg/g).

1

—F=0,075
12,84.1,0412

+ Ai Iyc hp phu: beb+) =

3.4.3. Dang tuyén tinh ciia phicong trinh Langmuir doéi véi Zn®*
Dang tuyén tinh ctia phuong trinh Langmuir d6i v6i Zn?* thé hién trén hinh 3.4.
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Hinh 3.6. Dang tuyén tinh ctia phuong trinh Langmuir d6i v6i Zn?*

Phuong trinh ding nhiét Langmuir dbi voi Zn?*: y = 0,183x + 3,8072. 3)
Tur phuong trinh (3) ta tinh dugc:

+ Tai trong hip phu cuc dai: qmax zn2+) = Fl&’; = 5,46 (mg/q)

1

+ Ai luc hdp phu: bznzs) = —— =
HE AP P Dnzn = o s 38072
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Nhan xét: tai trong hap phu cuc dai cua than bun hoat hoa d6i voi Pb?* > Cu?* >
Zn%* va gia tri 1an luot 1a: qmax (pb2+) = 12,84 (MQ/Q); Gmax cuz+) = 7,12 (MY/Q); Gmax (zn2+)
= 5,46 (mg/Q)

Gia tri ai luc hip phu ciia Cu®* = 0,066; cua Pb?* = 0,075; ciia Zn?** = 0,048. Do
ai lyc véi ion Pb?* > Cu?* > Zn?* nén kha ning hap phu ion kim loai giam dan theo thtr
tu : Pb®* > Cu®* > Zn?".

C6 thé giai thich vé kha ning hap phu cac ion kim loai ctia than bun hoat hoa
nhu sau: kha ning hdp phu phu thudc vao ban chit cta ion kim loai. Pdi véi ion cing
héa tri nhu Pb?*, Cu?" Zn?* thi ion ndo c6 ban kinh 16n hon s& c¢6 16p vo hydrat hoa
mong hon va nhu thé s& bi hép phu manh hon. Ngoai ra, ion Pb?* rat dé bi thuy phan, do
vay trong qua trinh hép phu c6 mdt luong 16n hydroxit chi da bam trén bé mat vat liéu
hép phu.

Tir hé s6 tuong quan R? cia phuong trinh hoi qui ddi vi Cu®* = 0,9985, d6i voi
Pb?* = 0,9947 va ddi v6i Zn®* = 0,9965 c6 thé thay mo hinh hap phu dang nhiét
Langmuir mo ta kha chinh xac su hap phu ctia M?* 1én than bun sau hoat hoa.

4. Két luan

Viéc nghién ctru str dung than bun hoat hoa bang dung dich HC1 1am vt liéu hap
phu cac ion Cu?** Zn?*, Pb%* tir dung dich & nhiét &6 phong, trong diéu kién hip phu bé,
¢6 khay tron thu duoc cac két qua sau:

1. Thoi gian dat can bang hap phu ddi véi Cu?* 1a 90 phdt, Pb?* 1a 70 phat, Zn?*
la 60 phuat.

2. pH thich hop = 5 d6i véi ca 3 ion Cu?*, Pb?, Zn?* .

3. Tai trong hap phu cuc dai ctia than bun hoat hoa cua Pb%* > Cu?* > Zn?* va
gia tri cu thé luot 1a: qmax Pb2+) = 12,84 (MQ/Q); Gmax cuz+) = 7,12 (MY/Q). Qmax @zn2+) =
5,46 (mg/Q)

4. Gia tri 4i lyc hap phu cua Cu®* = 0,066; cia Pb>* = 0,075; ctia Zn®>* = 0,048.
Do &i lyc voi ion Pb?* > Cu?* > Zn?* nén kha niang hap phu ion kim loai giam dan theo
thi tu : Pb®* > Cu®* > Zn?".

Céc két qua thu dugc thdy mo hinh hap phu ding nhiét Langmuir mé ta kha
chinh xac su hép phu ctia M?* 1én than bun hoat hoa, déng thoi chi ra kha nang thuén loi
dé sur dung than bun vao muc dich tach céc ion kim loai nang khoi moéi truong nude.
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A STUDY ON THE ACTIVATED PEAT ‘S ABSORPTION OF CU(I1), ZN(II), PB(II)
IONS BY HCL SOLUTION

Tran Manh Luc, Le Thi Hong Duong
The University of Da Nang - University of Science and Education

ABSTRACT

The sample taken from the peat source in Lien Chieu - Da Nang was activated by HCI
solution. The activated peat sample with the size of the particles < 0.5mm was used as an
absorption material of Cu?*, Zn?*, Pb?* ions in water solution at room temperature. In the
absorption condition that the tank was stirred and mixed, time to achieve absorption balance
was 90 minutes for Cu?*, 70 minutes for Pb2*, 60 minutes for Zn2* and pH was 5 for the 3 ions.
Maximum absorption quantity of Pb2* > that of Cu?* >that of Zn?* and the values were: max (Pb2+)
= 12,84 (mg/g); gmax (cuz+) = 7,12 (Mg/g). gmax zn2+) = 5,46 (mg/g). The absorption affinity of Cu2*
was 0,066; of Pb?* = 0,075; of Zn?* = 0,048. Because the affinity of Pb2* ion > that of Cu?* > that
of Zn?*, the metal’s absorption of ions decreases in order : Pb2* > Cu2* > Zn?*. The results that
we obtained showed that the Langmuir model described quite accurately the absorption of M?*
in activated peat. At the same time, it showed the possibility of using activated peat for the
purpose of separating heavy metal ions from the water environment.

Keywords: peat, absorption, environment, material, Langmuir.
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