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TOM TAT

Montmorillonite - tinh bdt tién hanh hap phu Cd (II), Pb (II) trong nudc. Quang phd hong ngoai
(FTIR), nhiéu xa tia X (XRD), anh hién vi dién tir quét xa truong (SEM) xéac dinh cau tric va dic tinh
ctia vat liéu nay. Tién hanh do quang pho phat xa cam tmg plasma (ICP-OES) nghién ctru kha nang hap
phu hai ion trén dua céc yéu t6 khao sat: pH va khéi lugng. Phuong trinh dong hoc bac 2 va dang nhiét
Langmuir twong thich véi vat liéu nay hon so voi phuong trinh dong hoc bac 1 va mo hinh Freundlich.
Hap phu cac ion Pb (II), Cd (II) trong nude 6 gié tri dung lugng 1a 23,8 (mg/g), 5,4 (mg/g) ¢ trang thai
can bang.

Tir khéa: Montmorillonite, Pb (II) va Cd (II) ion, tinh bot bién tinh, mé hinh hép phu dang nhiét.

1. MO PAU

Hién nay, sy cong nghiép hoa va do thi hoa ngay cang nhanh do con nguoi cang thyc hién cac
hoat dong san xuét cang nhiéu, lam gia tang phat thai vao ngu6n nu6e mot lwong 16n chua qua xir ly co
chtra cac kim loai nang. Do d6, Céc ion kim loai gdy 6 nhiém ngudn nudc di dugc nhimng nha nghién
clru tap trung nham lam sach ngu(“)n nudce [1-3]. Trong d6, cac kim loai nang chi (Pb), Cadimi (Cd)[4],
thuy ngén (Hg)[5], Arsen (As)[6], Niken (Ni)[7] kho phan huy, doc tinh cao trong nu6e va ton tai cac
kim loai ndy trong nuge gy ra moi de doa dén moi truong sinh thai, anh huong dén strc khoe con nguoi
bang su xdm nhap truc t1ep hay gian tiép qua con duong an ubng. Vi thé, can phai xu 1y cac kim loai
nang ra khoi nuéce 1a didu hét sire cip bach dé bao v€ stre khoe con ngudi va giap xa hoi phat trién bén
vimng [8-10]. Bé xtr Iy cac kim loai ning trong ngudn nudc nay, cac nha nghién ciru di sir dung cac
phuong phap khac nhau: trao ddi ion, hip phuy, két tia hoa hoc, xir Iy dién hoa va phwong phép sinh hoc
[11]. Trong sb cac ky thudt nay, hap phu dugc coi 1a phuong phdp dang tin cdy, tién loi va than thién
v6i moi truong. Nhiéu chat hap phu nhu hat nano oxit sit, bentonite, oxit nhi phan sit - mangan va
kaolinite, dugc ap dung chung hodc riéng dé xir Iy nude nhiém kim loai nang [12-15].

Viéc phat trién nhimg vat liéu méi da thu hat sy chi y trong nhitg nim gan day dé téng hop
polymer than thién méi truong [16]. Trong cac vat liéu nay, polymer sinh hoc dwa trén tinh bot 1a lua
chon thay thé day htra hen cho vt liéu tong hop do hiéu qua chi phi, kha nang phén huy sinh hoc va
tinh chét tai tao cua chang. Buoc san xudt tir ngudn tai nguyén thién nhién doi dao, tinh bot mang dén
lua chon ben vimng dé phat trién vét liéu than thién véi méi truong. Dé dat dugc cac dic tinh chirc nang
mong mudn cho cic ing dung khac nhau, tinh bdt thudng duoc bién ddi thanh dang v dinh hinh va két
hop véi cac chét phu gia tong hop [17, 18]. Tuy nhién, thach thie 16n trong phuong phap ndy 1a kha
nang tuong thich han ché giira tinh bt va cac thanh phan tong hop, ¢6 thé giam hiéu suét va tinh dong
nhét cua vat lidu thu dugc. Su khong tuong thich nay van 1a tré ngai chinh trong viéc phat trién vat liéu
tong hop dua trén tinh bot. Hon nita, kha ning hoa tan trong nudc cao va tinh chét co hoc kém ctia tinh
bot tu nhién thé hién nhitng han ché cua phwong phap nay dbi voi cac vat liéu than thién moi truong,
han ché ung dung cua no trong céc vat li€u tién tién. Montmorillonite (MMT) 1a khoang set duoc st
dung rong rai lam chét hap phu trong nhiéu linh vuc khac nhau, bao gom xuc tac va 1ép phu, do dién
tich bé mit 16n, kha nang trao doi cation cao va hiéu qua chi phi [19, 20]. Nhiing tinh ning nay cho
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phép MMT tuong tac v6i ma tran polymer & cp d6 phén twr, c6 kha nang tang cuong do bén co hoc, d6
on dinh nhiét va tinh chit rao can cia vat liéu tong hop thu duoc [21, 22]. Su két hop gitta MMT va
tinh bot mang lai két qua hira hen tao ra vat liéu c6 kha ning phéan hay sinh hoc, hidu suit cao, pht hop
cho k¥ thuat hip phu nudc cong nghiép [23, 24]. That vay, tinh bot duoc lya chon ¢6 muyc dich nhu mot
chét phu gia c6 kha ning phan ung. Su hiéu b1et chi tiét vé tdc dong hoa hoc cua qua trinh tong hop 1én
vt liéu MMT - tinh b6t 14 diéu kién tién quyet cho bét ky nd lyc ndo nham tdi wu hoa céac dac tinh cta
vat liéu.

Trong bai bao nay, nghién ctru tap trung tong hop mot vat lidu mai co kha ning hép phu ion kim
loai. Vat liéu tao thanh dugc xac dinh bang (1) phuong phap quang phé hong ngoai bién ddi Fourier
(FTIR), (ii) dé danh gia anh huong cua cac diéu kién ban dau dén qua trinh tong hop MMT - tinh bot
bang phuong phap nhiu xa tia X (XRD) va (iii) dé danh gia cac yéu t6 ciia pH, khéi luong dén kha
nang hap phu. Hap phu dong hoc cua vat liéu thyuc hién bang dong hoc béc 1 va dong hoc béc 2, trong
khi dénh gia can bang hip phu sir dung hai mé hinh hap phu dang nhiét Langmuir va Freundlich.

2. PHUONG PHAP NGHIEN CUU

2.1 Hoéa chit va thiét bi phén tich

Montmorillonite (> 95%) duoc diéu ché tir Bentonite (Lam Pong), tinh bot (ham lugng Pectin >
80%), dung dich chuan cta Pb /(1) (1000 ppm), Cd (1) (1000 ppm) duoc mua boi Hang Merck (Buc).
Tir cac chuan ion kim loai c6 ndng do 1000 ppm ban dau tién hanh pha cac chuan lam vi¢c trong khoang

40 mg/L - 400 mg/L, sau d6 thyc hién danh gia sy hap phu MMT - tinh bot da tong hop.

2.2. Phwong phap
2.2.1. Tong hop Montmorillonite

Chuyén 5 gam nguyén liéu Bentonite vao nudc cat (250 mL) va tron déu & 24 gid. San pham sau
qua trinh nay dwoc chuyén qua cot sa ling c6 chiu cao 1a 1 m va dwdng kinh 15 cm, khudy tron tiép 12
gid. Sau khi ling, loai bo cac san pham bén dudi va tinh ché MMT duoc ly tim vé6i toe d6 7000 rpm va
dugc say kho ¢ 100 °C trong 6 gio [36].

2.2.2. Tong hop MMT-tinh bét

Chuyén 4 gam MMT trén vao nudc cit (250 mL) va tron déu & 24 gi. Chuyén 2,4 gam (tinh bot)
cho vao 100 ml nuéce cit va khudy tron & nhiét do 40 °C. Chuyén dung dich nay vao hdn hgp MMT va
khudy tiép 4 gid. San phim sau qua trinh nay tién hanh rira 5 lan va ly tim véi 7000 rpm trong 10 phut.
San phdm MMT - tinh bot dugc sdy 50 °C, 24 gio [36].

2.2.3. Cac phwong phap phan tich vat liéu

Vit liéu MMT - tinh bot dugc tién hanh do & s6 song 400 - 4000 cm! véi thiét bi quang phd hong
ngoai Nicolet iS 50 (FTIR, Thermo, M¥), thiét bi phan tich nhiét trong lugng (TGA 55, M¥) v6i khoang
do tir 50 °C dén 800 °C v6i toe do gia nhiét 20 °C/phut, thiét bi nhidu xa tia X (Panalytical, Ha Lan) goc
do 2 theta tir 4° dén 20° v6i 6ng phong CuK, A = 0,154 nm, khoang do 0,0008°, thiét bi do anh hién vi
dién tir quét xa truong (FE-SEM, Hitachi S-4800, Nhat) [36].

2.2.4. Béng hoc hdp phu

Tién hanh nghién ctru anh hudng ctia ham lugng chat hip phu MMT - tinh bot (0,2 gam dén 1,2
gam) trong 50 mL véi cac ion Pb (IT) va Cd (II) & pH tir 4 dén 6, ndng do ctia ion kim loai ban dau tir
40 mg/L dén 400 mg/L dugc dugce khuéy tron lién tyc trong mai thi nghiém. Phan img dugc thyc hién
& nhiét @6 phong cho tat ca thi nghiém dwoc lic voi cing mot te dd 150 rppm. Dung dich sau phan tng
duoc ly tdm 7000 rpm, 10 phat. Ham lugng céc ion kim loai con lai sau qué trinh phan tng duoc do
bang may quang phé ICP-OES 9 (Optima 8300), Perkin Elmer. Phuong trinh bén duéi duoc st dung
tinh qe (mg/g) & vi tri can bﬁng [28]:
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_ (Co' Ce)'V
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Trong do: m (g),V (L): khéi lugng va thé tich dung dich ctia vét liéu hap phy; C,, Ce (mg/L): nong do
ban d4u va ndng do can bang ciia phan tmg hap phu vat liéu ; q. (mg/g) 1a dung lugng can bang ciia vat liéu.

3. KET QUA VA THAO LUAN
3.1. DPac tinh ciaa vat licu MMT - tinh bot

Céc gia tri hap phu 3312 cm™, 1631 em™ dic trung cho nhom -OH trong cdu tric tinh bot. Mt
khac, tinh bot va MMT - tinh bot xuat hién gia tri hap thu & 1138 cm! thé hién cho nhém C-O [25]. Bén
canh d6, MMT hinh thanh lién két bat dién, tt dién v&i céc cation Mg2*, AI** thé hién dinh hap thu 1071
cm’! thé hién dao dong nhom chire Si-O-Si dac trung MMT. Ngoai ra, MMT - tinh bt xuat hién hai
dinh hap thu 994 cm™', 1429 cm™, thé hién dao dong bién dang cta nhitng nhém C-O-H va C-O-C.
MMT - tinh bdt tao nhém C-O, C-H c6 lién két giita tinh bot v6i nhitng 16p cia MMT c¢6 gia tri hap thu
giam (Hinh 1a) [26, 27].
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Hinh 1. Phd hdng ngoai (a), gian db nhidu xa tia X (b), nhiét trong luong (c) ctia vat liéu MMT - tinh bot.

Gian dd XRD trong MMT, tinh bot, MMT - tinh bot trong (Hinh 1b) cho thdy MMT ban dau c¢6 gia
tri 2 theta hap thu & vi tri 9 © dic trung lién ket MMT hinh thanh giira 16p tr dién va bat di¢n bén trong cau
tric. Ngoai ra, gian do XRD khong c6 xuét hién dinh nay trong tinh bot va MMT - tinh bot ciing khong
xudt hién dinh nhiu xa nay. Mat khac, MMT véi cAu trac khoang sét bi xen ké vao cAu trac phén tr tinh
b6t va san phdm MMT - tinh bot dwoc tao thanh phu hop bai bao di duge cong bd [30].

Gian dd TGA ciia MMT, tinh bot, MMT - tinh bot trinh bay trong Hinh 1c. Sy bay hoi nudc xuét
hién ¢ nhiét d 250 °C. Sau d6, ¢ khoang nhi¢t do 250 °C dén 350 °C thi ham lugng tuwong tng cua tinh
bot, MMT - tinh bot co gia tri lan luot 1a 82,2% va 44,7%. Hon thé nita, ham lugng MMT giam thém
3% & gia tri nhiét d6 nay. Khi tang 350 °C dén 650 °C thi MMT giam khéi luong 5 %, & khoang nhiét
d6 nay xuét hién qua trinh pha hay tinh bot, MMT- tinh bot. Khi dat dén 650 °C, khéi lugng MMT -
tinh bot khong thay d6i. Nhu vay, MMT giam khéi lugng khoang 10% trong khoang 650 °C dén 800
°C do MMT c6 nhiing 16p bat dién va tir dién lién két chat ch& v6i nhau tao thanh ciu trac khoang bén
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va do trat tu cao, do d0 MMT c6 khéi lwong giam it do cdu trac ¢ do bén nhiét cao. Két qua thuc
nghiém cho thay gian d6 caa MMT, MMT- tinh bot c6 sy twong dong vdi cong bo cta bai bao [36].

3.2. Anh huéng hién vi dién tir quét xa trudomg

Anh SEM dugc thé hién ¢ Hinh 2 twrong ing v6i cic MMT - tinh bot, MMT, tinh bot. B& mat cua
céu tric MMT duoc phan tich bang kinh hién vi quét c6 kich thu6c khong dong nhét voi nhimg 16p dan
xen vao nhau c6 dang phién mong (Hinh 2a). Nguoc lai, hinh dang tinh bot rd rang voi nhimg hat phan
bd dong nhat. San pham MMT - tinh bot sau qua trinh phan tmg c6 hinh thai khac nhau véi nhing hat
dan xen vao nhau c6 céu tric dang cau (Hinh 2b).

Hinh 2. Anh SEM cita MMT (a), tinh bot (b), MMT - tinh bét (c).

3.3 Anh huwéng ciia qua trinh hip phu
3.3.1 pH dung dich

Hinh 3a cho thay kha niang hap phy Pb (II), Cd (II) trong dung dich trén MMT - tinh bot. Hi¢u
sut hip phu cua dung dich dugc nghién ciru ¢ khoang pH 4 - 6. Khi pH nho hon 4, kha ning hip phu
xay ra trén bé& mit vat lidu thip do cac ion kim loai va ion H* nim & tAm hép phu vat liéu. Trai lai, khi
yéu t6 pH 16n hon 6 thi nhiing ion kim loai bit dau xuat hién két tia trong dung dich do d6 khong dwoc
thuc hién phén tng hép phu trén khoang pH nay.

Két quéa thuc nghiém trén MMT - tinh bt duoc do khoang pH 4 - 6 d6i vai cac ion Pb (IT) va Cd
(IT). Khi tién hanh thyc nghiém & pH 4 dén 6, kha nang hap phu ctia vat liéu dat gia tri hi¢u suat phan
{mg 14n luot 1a Pb (IT) (56,3 % - 61,4 %), Cd (II) (52,1 % - 58,9 %) [28].

3.3.2 Khoi lwong

Hinh 3b chi ra rang khi gia trj khbi lugng trong khoang 4 g/L - 24 g/L thi phan g ¢6 hi¢u suét
hap phu Pb (II) va Cd (II) tang trong khoang khéi lugng nay. Diéu nay cho thay kha nang hap phu phu
thudc rat nhiéu vao khbi luong cua chat hap phu dugc tao thanh do chét bi hip phu va chat hip phuy trén
bé mat co lién két ion ctia nhiéu tim hoat tinh lién két manh véi nhau. Khi gia tri ting tir 4 g/L dén 24
g/L thi hi¢u suit phan tmg tang 1an luot 1a cta Pb (I1) (58,5 % - 95,5 %), Cd (I1) (50 % - 94,3 %). Mt
khac, kha nang hap phu rit manh 1én dén 30% khi gi tri ting 4 g/L dén 12 g/L trong dung dich phan
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g [28] va khi khdi lwong dat tir 16 g/L - 24 g/L thi phan ng c¢6 hiéu suat hap phu dat 5%, két qua
thuc nghiém cho thdy phan tng hap phu ban dau xay ra rat nhanh do bé mit c6 rat nhiéu tam hoat tinh
va qua trinh giam dan khi cac tim nay bi lap ddy hoan toan ¢ vi tri can bang véi gia tri toi uu ctia phan
tg 12 20 g/L [4].
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Hinh 3. pH (a), khbi lugng (b) ciia qua trinh hdp phu Pb(IT), Cd(II) trén vat liéu MMT - tinh bét.

Khii lrgng (g/L)

3.4 Pong hoc hip phu

Két qua cac phan tng thuc nghiém trén cic phuong trinh dong hoc Pb (II), Cd (II) véi MMT -
tinh bot dugc tién hanh phan tich 40 mg/L - 400 mg/L va thoi gian hap phu tir 1 phit - 120 phat. Gia tri
tuong quan ctia hé s6 (R?) anh huong dén phuong trinh dong hoc bac hai dat hé s6 1a (0,99 - 1) (Hinh
4c, 4d) twong thich nhiéu hon bac nhét c6 gia tri twong tmg 14 (0,44 - 0,89) (Hinh 4a, 4b). Sau khi tién
hanh nghién ctru anh hudng cta hai md hinh dén hé s6 (R2) cho thiy rang phan tng hip phu tuén theo
co ché hoa hoc do qua trinh lién két giira chat hdp phu va chit bi hip phy hinh thanh trén bé mit cta
vat liéu [28].
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Hinh 4. Hép phu bac mot, bac hai ctia Pb (II) (a,b), Cd (II) (c,d) trén MMT-tinh bot.
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Bdng 1. Anh huéng ctia ndng do ciia Pb (II), Cd (II) dén qua trinh hip phu dong ciia vat ligu.

Nong do Phuong trinh dong hoc Phuong trinh dong hoc
(mg/L) bac 1. bac 2.
H¢ quan H¢ quan H¢ quan H¢ quan
twong Pb>* | tuong Cd** | tuong Pb** | tuwong Cd**
40 0,8431 0,4435 1 0,9998
80 0,6985 0,5047 1 0,9985
160 0,7588 0,9005 1 0,9956
200 0,8311 0,8520 0,9998 0,9950
400 0,8931 0,7847 0,9984 0,9947

3.5 Nhiét dong hoc hip phu

Hai mo hinh Langmuir va Freundlich dugc sir dung danh gia kha nang hp phu Pb (II), Cd (II)
trén MMT - tinh bot dwoc thyc hién ¢ ndng d6 ban dau 40 mg/L- 400 mg/L va tién hanh hap phu tir 1
phit - 120 phut (Hinh 5). Mat khac, gié trj hang sb R2 ctia phwong trinh Langmuir d6i voi Pb (1) (Hinh
5a) va Cd (IT) (Hinh 5¢) nam trong khoang (0,996 - 0,998) tuong thich hon so Freundlich dat gia tri hap
phu Pb (II) (Hinh 5b) va Cd (II) (Hinh 5d) (0,767 - 0,968). Két qua cho thdy phuong trinh Langmuir
tuong thich voi kha nang hap phu cic ion nay va xay ra sy hdp phu don 16p xuat hién trén bé mit ciia
vét lidu. Gia tri tinh toan tir qué trinh thuc nghiém phuong trinh Langmuir ¢6 kha nang hap phu cua vat
liéu: Pb (1) 23,8 (mg/g) > Cd (II) 5,4 (mg/g).
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Hinh 5. D4 thi cta phuong trinh hip phu Langmuir va Freundlich véi cac ion Pb (II) (a,b) va Cd (II) (c,d) trén
MMT - tinh bét.

Tién hanh so sanh kha niang hip phu cia MMT- tinh bt ciia cac ion Pb%", Cd>* véi nhiing vt ligu
khac nhau v6i cac di€u kién duoc chi ra ¢ Bang 3. Trong d6, MMT - tinh bt c6 dung luong hap phu
Pb?*1a 23,5 (mg/g) 16n hon nhiéu so voi cdc vat liéu khac: Nature Kaolinite (2,4 mg/g), Activated

6
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bentonite (9,58 mg/g), Montmorillonite Clay (17,9 mg/g). Tuy nhién, dung lugng hip phu thip hon mot
sO vat litu Magnetic activated carbon, Nature zeolite, Poly(methyl methacrylate)-grafted
montmorillonite (PMMAgMMT) clay, Sodium-exchanged montmorillonite (NaMMT), ngoai ra kha
nang hap phu Cd>* thap so voi mot vai vat liéu khac. Diéu nay chimg to MMT - tinh bdt c6 trién vong
nhu 12 mot loai vét liéu méi xir Iy cac 6 nhidm kim loai trong nudc, gop phan bao vé méi truong nude
ngdy cang an toan.

Bdng 2. M6 hinh hip phy Langmuir, Freundlich ctia Pb2*, Cd?* trén MMT - tinh bot.

Mo hinh va cic théng sb thuc nghiém Céc ion kim loal
Pb2* Cd2
Qmn (mg/g) 23,8 5.4

Langmuir b (L/mg) 0,06 1,43
R? 0,996 0,998

N 3,45 6,56

Freundlich Kt (L/mg) 5,42 2,32
R? 0,767 0,968

Bdng 3. So sanh qua trinh hip phu Pb?* va Cd?* trén céc loai vat liéu hip phu khac nhau.

Céc loi vt liéu hép phy Qs HAH trich
Pb*(mglg) | Cd*(mg/g) -
Montmorillonite Clay 17,9 6,7 [29]
Activated bentonite 6,5 [30]
Nature kaolinite 2,4 [31]
Magnetic activated carbon 104,2 [32]
Joneteioamted | 00w |
Sodlum-exch(ﬁagl\e/? 1\j{l}lﬂo)ntmorlllomte 343 19.3 33]
Nature zeolite 78,6 [34]

MMT-tinh bot 23,5 5,4 Thyuc nghiém

3.6 Co ché ciia phan iing

Nhing anh hudng thong sé thyc nghiém dén kha nang hap phu Pb?* trén MMT - tinh bot dugc
tién hanh phén tich nhu sau: khéi luong, thoi gian, pH, nong dg cua vét liéu hap phu dugc khao sat qua
cac gia tri mo hinh thuc nghiém. Phé FTIR cua vt liéu c¢6 cac gia tri hap thu vi nhitng vi tri twong tng
1638 cm! dic trung cho dao dong cuia nhidu phan tir nude, 3341 cm™! cho qua trinh hinh thanh lién két
hydrogen cuia nhom OH, 2929 cm! tuéng tmg dao dong kéo gidn cta -CHa. Bén canh d6, vat liéu c6
cac dinh 1416 cm™ va 995 cm™! ddc trung cho dao dong bién dang cua nhom C-O-H va C-O-C trong
cu triic. Sau khi tién hanh hip phy ion Pb2* 1én trén MMT - tinh bot, phd hdng ngoai c6 sy chuyén dich
gia tri hip thu 3341 cm™ dén gi4 tri 3301 cm™ déc trung cho nhom -OH cuia vét lidu vi san phdm tao
thanh c6 nhiéu lién két cac nhom -OH véi ion Pb?* trong céu tric.

Khi tién hanh danh gia co ché hap phu giira Pb>* véi Tourmaline-montmorillonite, nha nghién ctru
Yaoning va Sha dua ra mo hinh giai thich Pb?* trén vat liéu dugc trinh bay: Tourmaline-montmorillonite
¢6 rat nhém chie silanol (=Si-O-H) trong cau triic s& hinh thanh lién két tinh dién véi Pb>" trong nuéc
dé hinh thanh nhiéu san pham khac: =Si-O-Pb-O-Si= va =Si-0-H-O(H)- Pb**(H,0),. Hon thé nita, vat
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liéu nay tao thanh lién két ion v&i Pb?* qua viée hinh thanh nhém chue (-O-M) trong cAu trac va trén bé
mit cAu tric ¢ su twong tac gitta Pb2* véi nhiéu nhém -OH ctia vat liéu thong qua hinh thanh cac phtc
chét v6i nhau [13].
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Hinh 6. Phd IR ctia MMT - tinh bét trudc va sau phan Gng

Tién hanh danh gia kha nang ctia san pham sau qua trinh hap phu Pb2* thong qua pho tan xa trén
MMT - tinh bdt cho théy ham lugng cta nhitng nguyén td: Al 15%; Si 55,3%; K 11%; Fe 13,4%; Pb
1,4%; Mn 0,2%; Ti 1,6%; Ca 2,1%. Pho tdn xa ning lugng ciia san pham cho thay cac viing nang luong
cuia Pb trén gian d0 xut hién cac vi tri 9,2 kev, 10,56 kev, 11,36 kev, 12,24 kev, 12,62 kev, két qua nay
phti hop véi cong bd nha nghién ctru Banas [35]. Khi tlen hanh két hop hai phuong phap gdm phd tan
xa va phd hong ngoai ddi voi MMT - tinh bt ching to rang vat liéu nay di hip phu Pb2* 1én trén céu
trac thong qua viéc hinh thanh cac lién két -OH trén cdu triic bé mat vat lidu.
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Hinh 7. Phé tan xa nang luong MMT - tinh bot d& hip phu Pb (a)
va anh huéng cua hiéu suit loai bé boi chu ky tai sir dung xic tac (b).

3.7 Nghién ctru qua trinh tdi sir dung xuc tic cia vit liéu

Kha ning tai sir dung va d¢ on dinh cuia chat hap phu dugc danh gia bang cach mot sd chu trinh
hép phu - giai hap Céc dung dich 100 ppm cua Pb (II) va Cd (1) duoc str dung dé hap phy MMT - tinh
bot bang cach lic cac dung dich nay véi cung mot téc d6 150 rppm & nhiét do Jphong trong 60 phut. Sau
d6, chat hap phu c6 Pb (II) va Cd (IT) dwoc hap phu trén bé mat ciia n6 duge say kho vaxuly bang dung
dich HC1 0,1 M va lic trong 60 phut. Ba chu trinh hép phy - giai hap lién tiép duoc ldp lai cho dén khi
tat ca cac ion kim loai dugc thu hoi tir chat hap phu va ndng d6 con lai trong dung dich sau qué trinh
hép phu dwoc xac dinh bang ICP-OES. Sau 3 chu ky, kha nang hép phu cta Pb (IT) va Cd (II) giam dan
1an luot 38% va 26% do d6 chat hap phu nay dugc tai sir dung tot nhat & chu ky 2 v6i hiéu suat hip phu
ctia Pb (II) va Cd (IT) déu trén 50 % (Hinh 7b).
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4. KET LUAN

Trong nghién ctru nay, chat hap phu méi MMT - tinh bot dugc tong hop tir phan tmg MMT va
tinh bot, chat hap phu dugc tao thanh tir MMT va tinh bot bén viing va hiéu qua ddi v6i qua trinh hap
phu trong nudc. Qua trinh hdp phu bi anh hudng boi cac yéu td nhu: nhiét do, khéi lugng, pH va thoi
gian hip phu. Ngoai ra, vat liéu nay than thién véi moi truong va cai thién kha nang hép phu va tiém
ning cia MMT bién tinh vdi tinh bot ¢6 nguon gbc tir thye vat van chua dugc nghién ctru nhleu Trong
tuong lai, viéc thuc ddy qua trinh phat trién dya trén nén MMT két hop véi hop chét c6 ngudn gde tir
thuc vat dé lam tang kha nang hap phu va tai sir dung lau dai ddi véi vat lidu nay.
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ABSTRACT

MONTMORILLONITE - STARCH: APPLICATION FOR REMOVAL Pb (II) AND Cd (1I)

METAL IONS IN WATER

Luu Hoang Tam*
University of Technology - Ho Chi Minh City National University

268 Ly Thuong Kiet, Dien Hong Ward, Ho Chi Minh City
"Email: hoangtam@hcmut.edu.vn

Montmorillonite-starch is synthesized by modifying montmorillonite with starch to facilitate the
adsorption of Pb (II) and Cd (II) ions in water. The structure and properties of this material are
characterized using techniques such as Fourier Transform Infrared Spectroscopy (FTIR), X-ray
Diffraction (XRD), and Scanning Electron Microscopy (SEM). The adsorption process for these ions is
investigated through Inductively Coupled Plasma - Optical Emission Spectroscopy (ICP-OES) on the
above two ions through influencing factors including: pH and adsorbent dosage. The adsorption process
is better described by the second-order kinetic equation and the Langmuir isotherm model than by the
first-order kinetic equation and the Freundlich isotherm model. The adsorption capacities for Pb (II) and
Cd (II) ions in water are 23.8 mg/g and 5.4 mg/g, respectively, at equilibrium.

Keywords: Montmorillonite, Pb (II) and Cd (II) ions, modified starch, isotherm adsorption model.
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