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NGHIEN CUU HALOYSIT BIEN TINH BANG HYDROPEROXIT
VA KHA NANG HAP PHU Pb?* TRONG NUGC

STUDY ON MODIFIED HALOYSITE WITH HYDROPEROXIDE
AND THE ABILITY TO ADSORP Pb** FROM AQUEOUS ENVIRONMENT
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TOM TAT

Vit liéu haloysit viing Thach Khoan, Phi Tho da dugc bién tinh béi
hydroperoxit. Cac tinh chat ddc trung ctia vat liéu haloysit sau khi bién tinh dugc
danh gia thong qua két qua phan tich anh SEM, phd FT-IR, két quéa do EDS, BET.
Két qué cho thdy haloysit bién tinh van ¢ cdu tric dang 6ng ddc trung clia vat
liéu haloysit ban dau, thanh phan nguyén t6 va thanh phan pha khong thay doi,
tuy nhién dién tich bé mat va kich thudc dng tang Ién nén kha nang hap phu
cling dugc cai thién. Hiéu suat hap phuva dung lugng hap phu cla haloysit bién
tinh di vdi Pb?* cao hon so véi gid tri tuang ting cla haloysit ¢ cling diéu kién
khéo sét.

Tirkhéa: Haloysit bién tinh, hdp phu, Pb**.

ABSTRACT

Halloysite in Thach Khoan, Phu Tho area has been modified by hydrogen
peroxide. The characteristic properties of halloysite material after modification
were evaluated by SEM images, FT-IR spectrum, EDS pattern, BET measurements.
The results show that modified halloysite still has the characteristic tube shape of
the original halloysite material, the elemental composition and phase
composition do not change, however the surface area and tube size have
increased, thus the adsorption capacity is also improved. The adsorption efficiency
and adsorption capacity of halloysite modified toward Pb** were higher than the
survey values for halloysite under the same experiment conditions.
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1. MG PAU

Su tang truéng kinh té€, cong nghiép va cong nghé lam
tang viéc thai cac chat 6 nhiém vao maéi truding, do d6 nguén
nudc cing bi 6 nhiém. Cac loai chat gy 6 nhiém nhu chat
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dinh dudng, thudc trir sau, thuéc nhudém, dugc pham va kim
loai ndng anh hudng dén chat luong nuéc va moi trudng
nudc, dan dén anh hudng téi stic khée con ngudi. Dac biét,
6 nhiém kim loai nang dugc quan tdm nhiéu nhat vi tinh bén
viing clia chung, sy tich 1y sinh hoc va gay doc cho sinh vat
dudi nudc va méi trudng 6 ndng do thap [11.

Theo ATSDR (United States Agency for Toxic Substances
and Disease Registry), chi xép tha 2 trong danh sach 275
chat déc hai - dugc xac dinh dua trén tan suat, doc tinh va
khd nang phoi nhiém cta con ngugi [2]. Tac dung phu
nghiém trong nhat cta viéc tich tu chi 1a tén thuong hé
thong than va than kinh, cac bat thuong vé tinh than va khéi
u & nguai [5].

Nhiéu phuong phap khac nhau da dugc st dung dé loai
bo kim loai nang trong nudc thai néi chung, chi ndi riéng,
nhu két tia hda hoc, oxi héa kh, déng tu, trao ddi ion va
thdm thau ngugc. Tuy nhién, cac phuong phap nay déu co
nhugc diém la loai bd khong hoan toan kim loai nang, chi
phivan hanh dat do, hoat dong phtic tap va tao ra mot lugng
bun thai déc hai [6]. Trong khi d6, hdp phu la mét phuong
phap hiéu qua dé loai bd kim loai ndng véi thao tac dé dang,
chi phi van hanh phu hgp, thiét ké don gian, c6 nhiéu chat
hap phu dé lua chon tuy thudc vao déi tuong hap phu va
yéu cau vé chat lugng nudc duge xu ly [7].

Cac chat hap phu c6 nguén géc tu nhién ngay cang dugc
quan tdm va nghién ctu nhiéu, nhu than hoat tinh [8], than
sinh hoc [9, 10], tro bay [11], hydroxyapatit diéu ché tir vo so
[12], chitosan, trau, than cdy ngd, mun cua, ba mia, vo chudi,
vé chanh, vé tom va vé triing [7], cdc khodng vat nhu struvite
[13], zeolit [7], kaolin [14]. So véi cac vat lieu hap phu khac,
khodng sét c6 dac tinh vat ly, kha nang hap phu va hoat
déng hoa hoc bé mat déu san c6, nén ngay cang dugc quan
tam trong thai gian gan day [15]. Su hdp phu cacion kim loai
nang trén dat sét thudng dugc thuc hién théng qua trao ddi
ion, tao lién két véi nhom OH trén bé mat dat sét va su hap
phu vat ly [3, 15]. XU ly bang nhiét, axit hodc bién tinh lam
thay déi cau trac sé lam tang hiéu qua loai bd ion kim loai
ndng do lam ting dién tich bé mat riéng, thé tich 16 x8p va
sO lugng tam axit ctia khoang sét [14, 15]. Trong d6, chat hap
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phu géc Si/Al da dugc xac nhan la chat hap phu hiéu qua dé
loai b chi. Cao lanh 1a mét loai chat hap phu Si/Al dién hinh.
Cao lanh dugc chiing minh cé kha nang thu git Pb tét hon
Al,O; va SiO,. Pb ¢6 xu hudng bi hap phu & cac vi tri Al-O va
Si-O trén bé mat cao lanh. Hiéu suat hap phu chi cé thé dugc
tang cudng sau khi cao lanh dugc bién tinh. Viéc x{ ly thay
nhiét gitp git lai cdu tric 16 rbng dong thai cai thién hiéu
suat hap phu cta cao lanh & nhiét d6 cao [14].

Bai bdo nay trinh bay két qua bién tinh haloysit vung
Thach Khoan, Phi Tho bang H,0, va danh gid so bd kha
nang hap phu Pb?* cla vat liéu haloysit bién tinh.
2.THUC NGHIEM
2.1.Vatliéu

Mau haloysit (HAL) nghién ctiu dugc lay sau céng doan
tuyén ctia mé kaolin Lang Dong, Thach Khoan, Phu Tho. Cac
mau sau do6 dugc tron déu va dugc tach loc sir dung phuong
phap sang ray udt co kich ¢ mat lugi 32um. Mau dudi mat
sang dugc gan loc va dugc say kho & nhiét dé 60°C [16].

HAL sau khi sdy kh6 dugc bién tinh bang H,0, 10% theo
ti 1& thé tich HAL:H,0; 1a 1:5. H6n hgp dugc siéu am trong 30
phut, sau dé loc ldy chat ran, rtia sach va lam kho & 80°C
trong 24h.

2.2. Panh gia dac trung tinh chat caa vat liéu

Hinh thai hoc cta vat liéu HAL sau khi bién tinh (HAL-BT)
dugc danh gia bang phuong phap phan tich kinh hién vi
dién tir quét (SEM) két hgp do phd tan xa nang lugng tia X
(EDS) Quanta 450 - FEl tai Trudng Dai hoc Mo - Dia chat.
Thanh phan pha cta vat liéu dugc xac dinh bang phuong
phép nhiéu xa tia X (XRD) ti€n hanh trén may D5005 Siemens
tai Vién Ky thuat nhiét dai. Dién tich bé mat clia vat liéu dugc
xac dinh bang phuong phéap BET trén thiét bi NOVA touch
2LX.

Xdc dinh pHpzc caa vt liéu

Gia tri pH dién tich diém khong (pHezc) cila HAL-BT dugc
xac dinh bang phuong phéap do d6 léch pH. Cho 0,59
nguyén liéu HAL-BT vao 50mL dung dich KCl 0,01M da
dugc diéu chinh pH bang dung dich HCI 0,01 M hodc NaOH
0,01M dé c6 pH ban dau (pH,) khac nhau. Sau dé khudy hén
hgp bang may khudy tir trong 30 phat & téc do 800
vong/phut. Cuéi cuing, loc lay dung dich va xéac dinh lai pH
(pHs) clia nudc loc, tu do tinh dugc cac gia tri ApH va xay
dung dé thi biéu dién su bién d6i ca ApH theo pH,. Dua
vao dé thi thu dugc xac dinh dugc gia tri pHpzc - chinh la gia
tri pHo, ma tai d6 ApH = 0.

ApH = pH, - pH; (M
2.3. Panh gia kha nang hap phu Pb** bing haloysit bién
tinh

M6t lugng boét HAL-BT dugc cho vao binh chida dung
dich ion Pb?* dé thuc hién qua trinh hdp phu & cac diéu kién
lya chon nhu bang 1. Sau qua trinh hap phu, loc tach lay
dung dich va xac dinh néng d6 ion Pb?* con lai trong dung
dich b&ng phuang phap khdi phé Plasma cao tan cdm (ng
(ICP-MS) (Thermo Scientific (Buc) ICAP Q ICP-MS tai Trudng
Pai hoc M6 - Dia chat).
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Bang 1. Diéu kién hap phu Ph?* clia vat liéu HAL-BT

Thei gian e Thétich Nong dé
- Khéi lugng . .
happhu, | pH HAL-BT : am dungdich | dungdich
phiit 9™ |y mL | Ph2, mgil
Pb%* 50 5,31 0,5 50 40

Hiéu suat hdp phu (H, %) dugc xac dinh theo céng thuc:

H=(C,-C).100/C, (2)

Dung lugng hép phu (g, mg/g) dugc xac dinh theo cong
thuc:

q=(GC-Q.V/m (3)

Trong do:

G, va C lan lugt la néng d6 ion Pb?* (mg/L) ban dau va
con lai sau hap phuy;

V (L) 1a thé tich dung dich hap phu; m (g) |a khéi lugng

vat liéu hap phu.
3.KET QUA VA THAO LUAN

3.1. Vat liéu Haloysit bién tinh

D 6.2mm OIx50.0k HD.
FOV

Hinh 1. Hinh &nh SEM clia vat liéu HAL-BT

Hinh anh SEM mau HAL-BT (hinh 1) cho thay vat liéu HAL
van gilt nguyén hinh thai hoc dang 6ng thuan Igi cho su hap
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phu ctia vat liéu haloysit ban dau [16]. K&t qua EDS phan tich
thanh phan vatliéu (hinh 2a) cho thay su cé mat ctia Al, Siva
O vdi ti lé tuong Uing véi cong thic hda hoc clia khoang vat
nhom kaolin (AlSi,Os(OH)..nH,0). Cac két qua cho thay
thanh phan va hinh thai hoc cda haloysit khéng bi thay d&i
sau qua trinh bién tinh bang H,0,, do dé kha nang hap phu
cUa HAL-BT dugc duy tri b&i cdc nhém hydroxyl trong thanh
phan va do cdu trdc 6ng. Két qua EDS mau vat liéu HAL-BT
sau khi hdp phu Pb?* da c6 mat pic cGia Pb trén phé (hinh 2b),
tuy nhién do khgi lugng Pb dugc hap phu nho hon so véi
khéi lugng clia vat liéu nén pic cla Pb la rat nhé so vai cac
pic clia cac nguyén té Al, O, Si ctia vat liéu.

(o]
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Hinh 2. Két qua EDS clia vét liéu HAL-BT ban dau (a) va sau khi hap phu
Pb?** (b)

Két qua do XDR ctia HAL-BT dugc thé hién trén hinh 3. Cac
dinh dic trung cua halloysite - 7 angstrom thé hién cac vi tri
gdc nhiéu xa 19,9% 26,6° 35,0° va 38,4° tuong Ung vdi cdu tric
ba nghiéng Al;Si,Os(OH), (thé chudn 00-29-1487). Cac dinh tai
cac vi tri goc nhiéu xa 26,6°% 54,8°va 62,3° tuong Uing véi cau
truc luc giac AlySi;Os(OH)s.2H,0 (thé chuan 00-29-1489) dai
dién cho halloysite - 10 angstrom. Ngoai ra, cac dinh nhiéu xa
& cac goc 12,3% 24,8° va 45,5° dugc géan cho cdu truc don ta
Nag3Al4Sis015(0H)s.4H,0 ctia kaolinit (thé chuan 00-029-1490)
[16]. Cac dinh phan xa & cac goc nhiéu xa 20 = 12,3; 19,9; 26,6;
35,0; 39,9 va 38,4 tuong Uing vdi cac mat phdng phan xa (001),
(110), (002), (122), (200) va (131) [17].
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Hinh 3. Gidn do nhiéu xa tia X cGa vét liéu HAL-BT
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Hinh 4. Ph FT-IR cha vat liéu HAL va HAL-BT

Két qua phan tich FT-IR ctia HAL-BT dugc thé hién & Hinh
4 cho thay cdu truc phan ti cia HAL-BT khéng bi thay déi so
véi HAL. Cac dinh dac trung cla khoang sét & 3695cm™,
3621cm™ dugc gan cho dao dong kéo dai clia cac nhom
hydroxyl & bé méat bén trong 6ng. Pic 8 1635cm~" dac trung
cho su dao ddng clia nudc trong cau tric [17]. Dai hap thu &
budc séng 1037cm™ tuong Ung véi bién dang kéo dai cua
lién két Si-O. Dai hdp thu & 914cm™" dugc géan véi dao dong
uén cla lién két AI-OH. Dai hap thu quan sat dugc & 752cm™
tuong ung véi bién dang gian cta Al-O-OH. Dai hap thu tai
694cm™' tuong Uing véi dao dong kéo dai clia lién két Si-O va
vi tri 539 cm™' tuong Ung sy dao déng Al-O-Si [16].

DPudng hap phu dang nhiét N, (hinh 5) Ia dudng hap phu
loai IV, H3 cho thdy HAL-BT c6 dién tich bé mat riéng la
35,063m?/g, thé tich 16 rébng 14 0,103618cc/g, dudng kinh 16
rong la 1,88457nm, cao hon so véi vat liéu HAL ban dau vai
cac gid tri tuong uUng la: 30,93m?%g; 0,115524cc/g;
1,68984nm [18]. Nhu vay, dién tich bé mat riéng va dudng
kinh 16 réng clia haloysit c6 tang lén sau khi bién tinh, tuy
nhién su tang nay khong nhiéu nén hinh thai hoc bé mat va
cau truc chia haloysit bién déi khéng dang ké sau khi bién
tinh bang H,0,.
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Hinh 6. Két qua xdc dinh pHez clia vat liéu HAL-BT

Gia tri pHp,c cla vat liéu HAL-BT dugc khao sat véi pH,
thay d6i trong khodng 3,13 - 8,28. K&t qua thuc nghiém duagc
thé& hién trén hinh 6 cho thay vat liéu HAL-BT ¢ pHpzc = 6,27.
Piéu do cho thay, véi dung dich c6 pH < 6,27 thi bé mat
HAL-BT tich dién duong va pH > 6,27 thi bé mat HAL-BT tich
dién am.
3.2. Kha nang hap phu Pb?* cta vat liéu haloysit bién tinh

Bang 2. Kha nang hap phu Pb** cla vét liéu HAL-BT so v6i haloysit

H (%) q(mg/q) Vit liéu TLTK
72,0 2,88 Haloysit [19]
82,0 3,28 HAL-BT Bai bao nay

Kha nang hap phu ctia HAL-BT d6i vdi Pb?* dugc thé hién
trén bang 2. Két qua bang 2 cho thay, HAL-BT c6 kha nang
hap phu Pb? t6t hon so véi vat liéu haloysit & cung diéu kién
thuc nghiém. Vat liéu sau hap phu cé thé dugc gidi hap phu
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kim loai ndng Pb va tai sinh vat liéu bang phuong phap dién
phan trong dung dich HCI 0,01M.

4, KET LUAN

Vat liéu haloysit mé Lang Déng, viing Thach Khoan, Phu
Tho sau khi dugc xur ly so bo da dugc bién tinh mét cach don
gian bang H,0, 10%. Vat liéu sau bién tinh van c6 cau truc
hinh 6ng dac trung cda haloysit déng thai dién tich bé mat
I6n hon so vai vat liéu ban dau gidp tang cudng kha ning
hdp phu d6i véi cac ion kim loai nang Pb?*. K&t qua khao sat
kha nang hap phu Pb?* ctia haloysit bién tinh cho thay & diéu
kién khao sat: 0,5g haloysit/50mL dung dich Pb?* cé nong dé
ban dau 40mg/L, thoi gian tiép xtic 50 phit & pH ban dau
5,31, nhiét dé phong (25°C), hiéu suat va dung lugng hap
phu tuong Ung dat 82% va 3,28mg/g, cao hon so véi vat liéu
haloysit ban dau véi cac gid tri tuong Ung la 72% va
2,88mg/qg.
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