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Activated carbon was produced from Moringa Oleifera bark by
denaturing of HsPO4 and Na,CO3z (M1), used to remove the Cu(ll)
from aqueous solution. Some physiochemical characteristics of M1
were studied by Scanning Electron Microscope (SEM) and Energy-
dispersive X-ray spectroscopy (EDS) techniques. The effect of pH
(2.0 — 6.0), exposure time (30 - 180 minutes) and the amount of
adsorbent (0.025 — 0.20 grams) on Cu(ll) adsorption effeciency of M1
were also studied. The results showed that the time to reach
equilibrium adsorption and the optimal value of pH and the amount of
adsorbent for Cu adsorption process were 5 and 120 minutes and 0.10
grams, respectively. The maximum monolayer adsorption capacity of
M1 was 95.24 mg/g, which means M1 is able to be act as a
promissing adsorbent for removing Cu (I1) from aqueous solutions.
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Than hoat tinh (M1) dugc ché tao tir vo cdy chum ngay bang cach
bién tinh boi HsPO4 va Na,COs, dugc st dung dé loai bo ion Cu(ll)
khoi dung dich nudc. Mot sé dic diém héa ly cia M1 da duoc nghién
ctu bang ky thuat kinh hién vi dién tir quét (SEM) va quang phé tan
xa niang luong (EDS). Anh huong cua pH (2,0 - 6,0), thoi gian hap
phu (30 - 180 phut) va luong chat hip phu (0,025 - 0,20 gam) dén
hiéu qua hap phu Cu(ll) cia M1 ciing dwoc nghién ciru. Két qua cho
thiy, thoi gian dat can bang hap phu, gia tri pH va luong chat hap
phu t6i wu cho qua trinh hap phu Cu(l1) lan luot 1a 120 phut, pH bang
5 va 0,10 gam. Dung luong hip phu cuc dai caa M1 1a 95,24 mg/g,
c¢6 nghia 1a M1 c6 thé hoat ddng nhu mot chéat hap phu dé loai bo khé
dé dang Cu (I1) khéi dung dich nuéc.
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1. Giéi thiéu

O nhiém méi trwong néi chung va 6 nhiém moéi truong nudc ndi riéng boi cac chat doc hai
khéc nhau, dac biét sy 6 nhiém boi cac ion kim loai ndng (trong d6 c6 Cu (I1)) da va dang la van
dé duoc cac nha khoa hoc quan tdm. Van d& cap bach can giai quyet do 1a, tim ra phuong phap
t6i uu nham loai bé chiing khoi méi trudng nuéc. Hién nay c6 nhiéu phuong phap khac nhau d4
dugc nghién ciu va &p dung dé tach loai céc ion kim loai ning ra khoi méi truong nude nhu
phuong phap dién hoa, phuong phap quang xuc tac, phuong phap héap phu... Trong do, phuong
phap hap phu duoc lya chon nhiéu va mang lai nhitng két qua kha quan [1]-[12]. Uu diém cua
phuong phap hap phu la tan dung cac phu pham ndng nghi¢p, cdng nghiép lam vat li¢u hap phu
dé xir Iy ngudn nuéc 6 nhidém. Hon nira ngudn nguyén liéu nay re tién, san c6 va khong dua thém
vao moi trudng cac tdc nhan doc hai khac. Mot trong sb do co thé ké toi 1a cay chum ngay [2]-
[11]. Tuy nhién, trong mot s6 nghién ciru céc tac gia chu yéu sir dung tac nhan bién tinh nguyén
lidu dau (14, vo, vo hat cay cham ngay) la dung dich kiém [6] hodc dung dich axit [5], [7], [9],
[11], hodc khong st dung tac nhan bién tinh [2], [3] dé ché tao than hoat tinh 1am vat liéu hap
phu. Olugbenga Solomon Bello va cong su [8] di sir dung dong thoi H,SO4 va NaOH dé bién
tinh nguyén liéu dau 12 14 cdy chum ngay. Két qua nghién ctru cua cac tac gia cho thay, véi mdi
tac nhan bién tinh khac nhau, than hoat tinh thu dugc c¢6 dung lugng hap phu khéc nhau. Bai béo
nay trinh bay két qua nghién ciu sy hip phu céc dang Cu(Il) trong méi truong nudc cua than
hoat tinh ché tao tir vé cay chuim ngdy voi cac tc nhan bién tinh duoc sir dung 12 Na;COsiny Va
dung dich H3PO440%.

2. Thuce nghiém
2.1. Héa chit

Nudc cat hai 1an; NaOHin; Na2S:0siny; Naz2COs(riny; Dung dich HCI 37%; Dung dich HsPO,
40%; Dung dich chuan Cu(NOs); 1000 ppm £2. Tat ca hoa chat déu c6 do tinh khiét PA cua
Merck.

2.2. Phwong phap nghién ciru
2.2.1. Ché tao than hoat tinh tir vé cdy chivm ngdy

V6 cdy chum ngy dugc ldy tir thang 10 nam 2020 & cac ho gia dinh thudc thi tran Séng Cau,
huyén Dong Hy, tinh Thai Nguyén, duoc sir dung dé ché tao vat lidu hap phu (VLHP).

Trudc hét rira sach vo cay chum 'ngdy da thu thap dugc bang nudc may dé loai bo cac chét bui
ban, rira lai nhiéu lan bang nudc cat. Sau d6 say khd & 105°C trong 12h. Dé nguoi dén nhiét do
phong, nghién nho, rdy dén kich thudc d <1 mm ta thu dugc nguyén liéu dau [1], ky hiéu 1a MO,
duoc sir dung dé ché tao vat liéu hap phu.

Bién tinh nguyén liéu (M0) bang axit HsPO, 40% vai ti 16 M0:HsPO440% (m/V) la 2:1, tién
hanh loai nuéc trong hdn hop bang cach siy qua dém trong ti sdy & nhiét d6 80°C [12]. Sau do,
than hod nguyén liéu & 450°C trong 30 pht. Rira sach bang nuéc cat hai 1an, loai bé mugi than &
pH=7, sy khé & nhiét d6 105°C ta thu duoc vat liéu ban dau.

Tiép tuc bién tinh vat liéu 1an 2 voi Na2COs theo ti 1¢ vat liéu: Na,CO3 (m/m) 1a 4:1. Hoat hoda
vt lidu da bién tinh & 750°C trong thai gian 30 phut. Rura sach, loai bé mudi than & pH=7. Sau d6
say mau vira rira & nhiét d6 105°C trong 2 gio, d& ngudi vé dén nhiét d6 phong. Nghién nho ta thu
dugc VLHP tir vo cdy chum ngay [12], ki hi¢u 1a M 1. Pua vat liéu thu dugc vao tli zipper va bao
quan trong binh hit 4m.

2.2.2. Khao sat thanh phan, hinh théi hoc bé mdt ciia MO va M1

Hinh thai hoc bé mit cia MO, M1 dugc khéo sat bang kinh hién vi dién tir quét (SEM) JEOL
JSM-6500F hoat dong tai dién thé 15 kV. Thanh phén cua M0, M1 dugc xéac dinh bang phuong
phép phé tan xa nang luong (EDS). Cac phép do dugc tién hanh tai Vién Ky thuat Nhiét doi - Vién
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Han 1am Khoa hoc va Cong nghé Viét Nam. Nong do cia Cu(ll) truée va sau hap phu dugc xac
dinh bang phuong phap AAS vai ki thuat nguyén tir hda bang ngon lia trén may AAS novAA
400P (Analytik Jena — buc), tai khoa Hoa hoc - Truong Dai hoc Su pham - Bai hoc Thai Nguyén.

2.2.3. Xac dinh chi s6 hdp phu iot ciia M1

Chi sé hap phu 6t 12 mot tham s co ban duoc sir dung dé danh gia kha ning hap phu cua
than hoat tinh. Tham sb nay 1a thudc do ham lugng mesopores ciia than hoat tinh (vat liéu) bang
cach hap phu it trong dung dich. Cac mesopores c6 kha ning lam thay di dién tich bé mat riéng
cua than hoat tinh dwoc tao ra trong qua trinh hoat hoa bang axit va bazo.

Chi s6 hap phuy 6t 1a ham luong it da hap phu trén 1 don vi trong lwong khd cua than hoat
tinh, dung dé d4nh gia kha ning hap phu cia than trong méi truong nudc [12].

Chi s6 hap phu idt trong dung dich duoc tinh theo c¢6ng thuc sau:

Q= (Covo _chvcb)M I,

m
Trong d6: Q 1a chi s6 hip phu i6t (mg/g); M, 1a khdi lugng mol phén tir cua Iz (g/mol); m I

khoi lugng than dung dé hap phu I, (9); Co la nong d6 ban dau cua idt trong dung dich (mol/L);
Ce 1a ndng d6 sau khi hip phu cua idt trong dung dich (mol/L); Vo la thé tich ban dau cua dung
dich (mL); Ve 12 thé tich dung dich sau khi hap phu (mL).

Cin ctr sy chénh léch gitra ndng d6 ban dau (Co) va ndng do can bang (Ce) ta xac dinh duoc
lugng 6t bi hap phu trén VLHP [12].

2.2.4. Xdc dinh diém dang dién cia M1

Chuan bi cac dung dich NaCl 0,1M c6 pH ban dau (pHpa) dugc diéu chinh ting dan tir 3 dén
11 bang cac dung dich HCI 1,0M va dung dich NaOH 1,0M. Lay 09 binh tam giac c6 dung tich
100 mL, cho vao mdi binh 0,05 g vat liéu M1. Sau d6 cho 1an luot vao cac binh tam giac 50 mL
dung dich c6 pHpe ting dan di chuin bi ¢ trén. Dé yén trong vong 48 h, loc 1dy dung dich va xéac
dinh lai pH can bang (pHep) clia cac dung dich trén. Su chénh léch giita pHpa VA pHe 13 ApH =
PHba — PHev, V& d0 thi biéu dién su phy thudc cia ApHvao pHyg, diém giao nhau ciia dudng cong
v6i truc hoanh g véi toa do ma tai do gia tri ApH=0 cho ta diém dédng dién can xéac dinh.

2.3. Nghién citu hdp phu dong (Cu) theo phwong phdp hép phu tinh
2.3.1. Khao sat anh hwong ciia pH

Can mdi mau 0,10 g vat liéu M1, chuyén vao cac binh eclen c6 dung tich 100 mL. Thém 50
mL dung dich ion Cu(Il) c6 ndng d6 ban dau la 50,25 mg/L vao cac binh eclen trén. Piéu chinh
pH cua cac dung dich chtra ion Cu(Il) dén cac gia tri tuong ung lan luot 1a: 2,0; 3,0; 4,0; 5,0 va
6,0 bang cac dung dich NaOH va HCI. Tién hanh lic trén méy lic trong khoang thoi gian 120
phlt & nhiét do phong (25°C+1) véi tée do lic 250 vong/phit. Sau d6 tién hanh phéan 16p dung
dich trong cac binh eclen bang cach li tim voi tée do 3000 vong/phiit, trong thoi gian 10 phit.
Xac dinh nong d6 con lai ctia Cu(Il) trong dung dich thu dugc bang phuong phap AAS.

2.3.2. Khao sat anh huéng cua thoi gian

Can mdi mau 0,10 g vt lidu M1, rdi chuyén vao cac binh eclen ¢6 dung tich 100 mL. Thém
50 mL dung dich ion Cu(Il) c6 nong do dau 1a 52,35 mg/L vao cac binh eclen trén. Diéu chinh
pH cua cac dung dich chtra ion Cu(Il) dén gia tri pH 5 bang cac dung dich NaOH va HCL. Tién
hanh lic véi te do lic 250 vong/phut trén may lic trong khoang thoi gian khac nhau tir 30 + 180
phut & nhiét dd phong (25°C+£1). Sau d6 tién hanh phan 16p dung dich va xac dinh néng d6 con
lai ciia Cu(II) trong dung dich thu dugc twong tyr nhu phan 2.3.1.

2.3.3. Khdo sat anh huong cua khoi lwong vat lieu M1
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Bua vao cac binh eclen 100 mL nhiing khdi lugng khac nhau cua vat liu M1 (thay d6i lan
luot tir 0,025 - 0,2 g). Thém tiép vao mdi binh eclen trén 50 mL dung dich Cu(ll) c6 nong d6 ban
déau 1a 55,51 mg/L. Piéu chinh pH cua cac dung dich chira ion Cu(II) dén gia tri pH=5 bang cac
dung dich NaOH va HCI. Tlep tuc tién hanh lic, phan 16p dung dich va x4c dinh nong d¢ con lai
ctia Cu(1I) trong dung dich thu dwoc twong tw nhu phan 2.3.1.

2.3.4. Khdo sat anh huong ciia nong dé

Cho vao mdi binh tam giac 0,10 g vat liéu M1 va 50 mL dung dich Cu(Il) co néng do ban dau
thay d6i lan luot 1a: 54,22; 73,69; 88,55; 130,92; 159,94; 183,59; 205,12; 227,20 va 253,88 mg/L
(d3 duoc xac dinh chinh xac ndng d6). Piéu chinh pH cta cac dung dich chira ion Cu(Il) dén gia
tri pH=>5 bang cac dung dich NaOH va HCI. Tiép tuc tién hanh lic, phan 16p dung dich va xéc
dinh n6ng dd con lai cua Cu(Il) trong dung dich thu dugc tuong tu nhu phﬁn 2.3.1.

Dung luong hip phu tinh theo cong thirc:

_ (Cy- ch).V

m

Trong d6: V 1a thé tich dung dich chat bi hip phu (L), m la kh01 lwong chét hap phu (g), Co la
nong d6 ban dau cua dung dich chét bi hap phu (mg/L), Co la nong d6 can bang cua dung dich
chat bi hip phu (mg/L), q Ia dung lugng hép phu tai thoi diém cin bang (mg/g).

Dung luong hip phu cuc dai duoc xac dinh theo phuong trinh hidp phu Langmuir dang
tuyén tinh:

Cp _ 1 L1
cb
d O D
Trong d6: qmax 14 dung lwong hip phu cuc dai (mg/g), b 1a hiang sé Langmuir.

3. Két qua va thao luin
3.1. Két qud khdo sdt hinh thdi hoc bé mdt, thanh phéin ciia MO va M1

Két qua khao sat hinh thai hoc bé mat ciia MO va M1 duge thé hién trén céc hinh 1 va 2. Tu
hinh 1 va 2 nhan thdy, vo cdy chum ngiy sau khi duoc hoat hoa bang HsPO, va Na,COs di c6
hinh thai hoc bé mit thay d6i o rét so voi khi chua hoat hoa. Cu thé, truée khi hoat héa (hinh 1),
mau MO c6 bé mit nhan, kém xdp. Sau khi dugc hoat hoa hai buédc HsPO4 va Naz;COs (hinh 2),
VLHP M1 di hinh thanh cac mao quan dang 16p, tao nén nhleu khoéng trong, ting do x6p hon

trén bé mat dan dén tiém nang ing dung lam chét hap phu tot hon.

Se fokv,” WD1smm _SS30
ITT- VKTRD

S ( OkV “WD1 Sm Ss30
11T VKTRD,”

Hinh 1. Hinh thai hoc bé mat ciia MO Hinh 2. Hinh thai hoc bé mat ciia M1

Két qua khao sat thanh phan caa MO va M1 duoc thé hién trén c4c hinh 3, 4 va bang 1.

Két qua phan tich & bang 1 cho thiy, mau MO c6 ham lugng carbon tinh theo % khdi luong 14
55,06% (theo % nguyén tir 1a 63,82%) va luong oxy tinh % khdi luong 1a 27,25% (theo %
nguyén tir 1a 23,71%). Mau VLHP M1 c6 ham luong carbon tinh theo % khdi lwong 1a 90,75%
(theo % nguyén tir 1a 93,60%) va luong oxy tinh theo % khéi lwong 13 7,15% (theo % nguyén tir
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14 5,54%). Theo két qua trén, ham luong C cia VLHP M1 (90, 75%) cao hon rat nhidu so véi MO
(55,06%); con ham luong O cua VLHP M1 (7,15%) thip hon rat nhiéu so vai MO (27,25%).
Nhu vay, mau VLHP M1 ¢6 lugng carbon cao va luong oxy thip duoc cho 1a mau ¢ tiém ning
hap phu hiéu qua trong viéc loai bo pham nhudm, ion kim loai ning va cac chét hiru co khac gay
chat 6 nhiém trong méi trudng nudc.

Hinh 3. Ph6 do EDS ciia MO Hinh 4. Phé do EDS ciia M1
Bang 1. Két qua phdn tich EDS ciia MO va M1
MO M1
Nguyén t6 % khoi lwong % nguyén tir Nguyén t6 % khoi lrong % nguyén tir
C 55,06 63,82 C 90,75 93,60
0] 27,25 23,71 0] 7,15 5,54
Mg 0,30 0,17 Ca 0,48 0,15
Fe 0,18 0,04 P 0,44 0,17
N 9,15 9,10 S 0,30 0,11
S 0,48 0,21 K 0,13 0,04
Cl 0,13 0,05 Si 0,20 0,09
Ca 2,51 0,87 Na 0,55 0,30
Al 0,42 0,22 Tong cong 100,00 100,00
K 2,83 1,01
P 0,84 0,38
Si 0,83 0,41
Téng cong 100,00 100,00

3.2. M{jt 56 thong sé vat Iy ciia M1

Két qua phan tich mot sb thong sb vat 1y caa VLHP M1 duoc thé hién trén bang 2:
Bang 2. Két qua phdn tich mot s6 thong sé vat Iy cia VLHP M1

D0 tro (%) 29,57 + 1,06
Do 4m (%) 1,47 + 0,02
Khoi lugng riéng (g/cmd) 1,42 + 0,05

Theo tiéu chuan qudc gia TCVN 9068/2012 quy dinh vé than hoat tinh c6 kha niang xu ly
nude thai: D6 4m khong vuot qua 8%; Khdi luong riéng 16n hon 0,336 glem?; Ti 16 tro cang 16n
cang cho hiéu qua hap phu cao. Tir bang 3 cho thiy, cac théng so vat 1y cia VLHP M1 dat tiéu
chuan TCVN 9068/2012 quy dinh vé than hoat tinh nén dugc str dung trong viéc xtr Iy nudc thai.

3.3. Chi so hdp phu 6t ciia M1

Két qua tinh ton duoc chi s6 idt cia VLHP M1 la 889 mg/g, I6n hon so véi TCVN
9068/2012 (chi so iot 1on hon 500 mg/g). Do d6, VLHP M1 ché tao dugc cd kha nang hap phu

http://jst.tnu.edu.vn 266 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(07): 262 - 269

t6t va duoc dung xu 1y nuéc thai. Vi vay, ching toi su dung M1 lam vt liéu nghién ctru kha
nang hap phu Cu(ll) trong moéi trudng nudc.
3.4. Xdc dinh diém ding dién ciia M1

D6 thi xéc dinh diém déang dién cua VLHP M1 duoc thé hién trén hinh 5. Tir hinh 5 xéc dinh
dugc di€m dang dién cua M1 bang 6,34. Bieu nay cho thay, khi pH< pHaa thi bé mat VLHP M1
tich dién duong, khi pH > pHaa thi be mat VLHP M1 tich dién am. Nhu vy ¢ cac gia tri pH > pHag,
VLHP M1 ¢6 thé hap phu cac ion kim loai déc hai néi chung va Cu(ll) ndi riéng.

4.00

3.00 120

200 100
% 20 /_‘
z 9\3 60

40
2.00 I
3.00 20
pH(bd)
0 pH
0 2 4 6 8

Hinh 5. D6 thi xdac dinh diém dang dién cua M1 Hinh 6. Bd thi anh hwong ciia pH dén qua trinh

hdp phu Cu ciia VLHP M1
3.5. Két qud nghién ciru sw hap phu Cu(Il) ciia vit ligu M1 theo phwong phdp hip phu tinh
3.5.1. Két qud khao sdt anh huwong ciia pH

Két qua khao sat anh huong ciia pH duogc chi ra & hinh 6. Tir hinh 6 cho thay, khi pH ting
hiéu suat hap phu va dung lugng hap phu déu ting. Trong khoang pH tir 2 + 5, hiéu suét hap phu
Cu (1) cua M1 tang nhanh (58,97- 96,36%) khi tang pH, trong khoang pH tir 5 + 6 hiéu suat hap
phu Cu (I1) cia M1 gan nhu khong d6i (96,36 - 96,89%). Piéu ndy co thé giai thich nhu sau: khi
gia tri pH < pHaa, bé mat M1 tich dién duong do c6 su hap phu ion H*. Vi véy, xuét hién luc day
giita ion Cu(II) va bé mit chat hap phy. Ngoai ra, & pH thap hon, nong d6 ion H* 16n xay ra sy
hép phu canh tranh v6i cac ion khac tich dién duong tai cac trung tam hép phu. Do d6, hiéu suét
hap phu 1a thip ¢ gia tri pH thap, & gia tri pH > pHaa bé mit M1 tich dién am. Do vdy, chlng tdi
Iira chon pH t6i wu cho qua trinh hap phu l1a 5.

3.5.2. Két qua khao sdt thoi gian can bang hdp phu

120
100
80
60
40
20

0 ¢ \ \

0 50 100 150 200

H (%)

Thdi gian (phut)

Hinh 7. Su phu thudc giita hiéu sudt hap phu Cu(Il) ciia M1 va thoi gian

Két qua khao sét thoi gian can bang hap phu dugc chi ra ¢ hinh 7 cho thay, trong khoang thoi
gian tir 0 + 30 phat hiéu suat hap phu tang twong d6i nhanh; tir 30 + 120 phit hiéu suat hap phu
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tang chm hon, trong khodng thoi gian tir 120 + 180 phut hiéu suét hap phu g:?m nhu khong thay
déri va dat gia tri cuc dai. Do vay, chiing t6i lya ’chon thoi gian dat can bang hap phu la 120 phat.
Keét qua ndy duoc st dung cho céac thi nghiém tiép theo.

3.5.3.Két qua khao sdt anh hwdng ciia khéi lwong vt liéu hap phu M1

Két qua khao sat anh hudng ctia khdi lwong VLHP M1 dugc chi ra ¢ hinh 8. Két qua ¢ hinh 8
cho thdy, khi tang khdi lugng M1 tir 0,025 dén 0,10 g hiéu suat hap phu Cu ciia M1 tiang nhanh
(20,36 — 95,12%). Biéu nay co thé li giai do sy ting 1én cua dién tich bé mat va sy tang 1én cua sd
vi tri cac tm hap phu. Tuy nhién, trong khoang khéi lwong M1 tang tir 0,10 + 0,20 g, hiéu suat
hip phu gan nhu khong doi va dat gia tri 16n nhat (97,17 - 97,76%). Vi vay, chang t6i lya chon
khéi lwgng vat liéu M1 bang 0,10 g cho céc nghién ctu tiép theo.

150
g 100
T 50 )
Khoi lwong (g)
0 T T T T T 1
0 0,05 0,1 0,15 0,2 0,25

Hinh 8. Su phu thuéc hiéu sudt hap phu Cu(Il) vao khoi hrong M1
3.5.4. Khdo sdt dnh hwéng ciia nong dé dau

Két qua dugc chi ra & bang 3:
Bang 3. S phu thugc cia hiéu sudt va dung lwong hap phu vao nong dé Cu (11) cia M1

Co (mg/L) Cw (mg/L) H (%) g (mg/g) Ceb/q (g/L)
54,22 1,05 98,06 26,58 0,04
73,69 2,10 96,20 26,64 0,08
88,55 4,46 94,96 42,01 0,11
130,92 12,42 90,51 59,25 0,21
159,94 19,34 87,90 70,30 0,27
183,59 27,68 84,92 77,95 0,35
205,12 45,79 77,67 79,66 0,57
227,20 57,33 74,76 84,93 0,67
253,88 67,62 73,36 93,13 0,72

Tir bang 3 ta thiy, khi ting néng d6 chat bi hip phu thi hiéu suat hip phu giam va dung lugng
hap phu Cu(Il) ting. Tir cac két qua thuc nghiém thu duoc khi khdo sat anh hudng cua néng do
dau cua dung dich Cu(Il) dén dung luong hap phu cua VLHP M1, chang toi tién hanh khao sat
can bang hp phu theo mé hinh ding nhiét hip phy Langmuir. Két qua thé hién trong hinh 9. Tir
hinh 9 x4c dinh dugc dung lwong hap phu cuc dai gmax= 95,24 mg/g va hang s6 b = 0,17 L/g.

y =0,0105x + 0,0615

1,000 R?2=0,9913

=)

o5

§ 0,500

o

8 Ccb(mg/L))
0,000 T \ \

0,000 50,000 100,000

Hinh 9. Su phu thuéc ciia Coy 1 VA0 Cep doi v6i su hap phu Cu(Il) ciia VLHP M1
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4. Két ludn

1. Da ché tao thanh cong than hoat tinh tir vé ciy chum ngdy, hoat hoa bang HsPO, 40% va
N3.2C03.

2. Pi x4c dinh duoc dic diém hinh thai bé mit, thanh phan cia M1 qua anh hién vi dién tir
quét (SEM) va ph tan xa ning luong (EDS).

3. Pa xac dinh dugc mot s thdng sé vat ly caa M1, d6 1a: 6 am 1a 1,47%, do tro 1a 29,57%,
khi lwong riéng 1a 1,42 g/cm® va chi sb idt bang 889 mg/g.

4. Pi khao sat dugc mot sd yéu t6 anh huong dén kha nang hap phu Cu(Il) cia M1 theo
phuong phap hap phu tinh cho két qua: Thoi gian dat can bang hap phy la 120 phat; pH hap phu
tot nhat d01 véi Cu(ll) 1a 5,0; khéi luong VLHP t6i uu 12 0,10 g; Khi ting ndng do Cu(Il) trong
khoang nong d6 khao sat thi hiéu suat hap phu giam.

5. Qua trinh hap phu Cu(ll) trén VLHP M1 tuan theo phuong trinh dang nhiét hap phu
Langmuir va xac dinh dugc dung luong hap phu cuc dai d6i vdi Cu(Il) caa M1 14 95,24 mg/g
va hang s6 b = 0,17 (L/g).

Nhu véy, viée sir dung VLHP M1 ché tao tir vo cay chum ngay dé hap phu Cu(Il) cho két qua
tbt, cac két qua nay kha tuong ddng voi két qua nghién ctru cia cac tac gia [1-12]. Cac két qua
thu duoc s€ 1a co so cho dinh hudng nghién ctru nham ung dung vat liéu ché tao tir vo cay chum
ngay (véi cac tac nhan bién tinh duoc st dung 1a Na;COsiny va dung dich HsPO,40%) trong viée
xir Iy ngudn nude bi 6 nhidm.
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