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Tém tit: Dé chon lap cac loai chat thai phéng xa va chét thai doc hai mot cach an toan doi hoi phai
c6 giai phap k¥ thuat lién quan dén viéc ¢o 1ap chit thai ddi véi moi truong. Thong thuong nhimg vt liéu
c6 tinh tham thap (k < 10 m/s) duogc st dung lam vat liéu rao chin trong cac bai chon lap dé no c6 thé
ngan sy ro ri nude tir bai thai vao dat. Bentonite c6 thé dugc sir dung 1am 16p 16t trong cac bai thai vi ¢d
dac tinh dlén hinh (tinh tham thap, dién tich bé mit 16n, kha nang trao dbi cation cao, 6n dinh hoa hoc va
co hoc,ciu tric phan 16p). Viét Nam c6 ngudn bentonite dang ké vé s6 luong va da dang vé thé loai (co ca
bentonite kiém va bentonite kiém thd). Vi vay, nghién ciru sir dung ngu6n khoang thién nhién san co va 1é
tién nay vao viéc cd lap chét thai 1a viéc 1am co y nghia. Dé ¢6 thé lya chon dugce loai bentonite thich hop
dung lam tuong chin cb 1ap chat thai & cic bii chén thai da tién hanh nhiéu nghién ctru vé xac dinh do
truong nd va tinh thdm cua bentonite. Trong khudn khd ciia bai bao ndy xin gidi thiéu két qua nghién ctru
xac dinh kha nang hép phu mot sb chat phong xa va kim loai ndng nhu U, Th, Fe, Mn cua bentonite. Két
qua nghién ctru cho thiy bentonite c¢6 kha nang hap phu cac kim loai ning va dung luong hap phu déi véi
U, Th, Fe, Mn tuong tng la 29,05 mg/g; 12,5 mg/g ; 23 mg/g va 25,34 mg/g.

Tir khéa: Bentonite, rdo chdn dé cé ldp chdt thai, dung lwong hap phu, chat thai doc hai

I. MO PAU

Dit sét thuong dugc st dung dé 1am 16p 16t & cac bai chon lép chét thai. Dat sét co thé duoc
ldy ngay gan dia diém noi x4y dung bi thai. Tuy vdy, khong phai noi nao ciing c6 san dat sét, vi
vy nguoi ta da stir dung hdn hop bentonite va dat dé lam 16p 16t day, 16p tuong bao va 16p phit
bé mit cta cac bé chon 1ap chat thai phong xa, chat thai doc hai va ngay ca chét thai sinh hoat
thdng thuong. Lop chin nay cé vai tro ¢o lap cac chat doc hai va nudc tir béi chén l4p, ngan can
sy phat tan ra m6i truong xung quanh. Vat liéu lam 16p 16t ¢ bai chon thai can phai dap tng cac
tiéu chi nhu ¢ tinh thAm thap, c6 cac tinh chat vat 1i va hoa hoc phut hop. Nude ta cb cac mo
bentonite v&i trit lwong 16n nhu moé bentonite kiém Nha Mé - Binh Thuan, bentonite kiém thé Di
Linh - Lam Dong, bentonite trong dudi thai ctia qua trinh ché bién quing cromit C6 Dinh -
Thanh Hoa,... Tuy viy ham luong bentonite trong quing nguyén khai ciing nhu tinh chét cta
bentonite (dung luong hép phu kim loai, d¢ truong nd, dd nén, do ben, tinh tham, .. .) & mdi mot
mo thi khac nhau. Vi vay dé co thé lua chon dugc loai bentonite (hodc hén hop bentonite — dét)
ding 1am vat liéu co 1ap chét thai & cac bé chon 1ap chét thai nhom can bo dé tai da tién hanh
nghién ctru tim hiéu tinh chat, dic diém cua cac loai bentonite Viét Nam. Trong khuon khd cua
bao c40 nay sé trinh bay két qua nghién ctru xac dinh kha nang hap phu mot s6 nguyén t va kim
loai ndng cua bentonite Binh Thuéan.

I1. NOI DUNG
IL.1. Pdi twong va Phuong phap

- P6i twong nghién ctru 1a bentonite Binh Thudn c6 ham lugng montmorillonite 30%.

- Céc loai hoa chat: UO,(CH3C00)2.2H,0 d6 tinh khiét PA, Th(NOs)s d6 tinh khiét PA,
NaOH, HC|, Fez(SO4)2,
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Phuong phap thuc nghi¢m

- PI}U:O’ng phap xéac dinh hip dung ctia bentonite dbi véi cac kim loai nang Fe**, Mn** va UO**,
, Th*

Chuan bi dung dich urani va dung dich kim loai ndng véi ndng d6 nhat dinh. D¢ diéu chinh do
pH cta dung dich dé s dung dung dich dém axetat natri (dé diéu chinh pH trong khoang 2,5-
5,5) va su dung NaOH dé diéu chinh d6 pH trong khoang 5,5 dén 8,0.

Dbi voi mbi thi nghiém, lay 500 ml dung dich c6 nong d6 da dugce chuén bi trude theo yéu ciu
cua thi nghiém cho vao cac cbe 1 lit, tiép dén cho vao mbi cbe 10g bentonite, dit cde chira hdn
hop 1én may lic véi toe d6 140 vong/phut. Sau khi hap phu béo hoa, lay 60 ml dung dich ra loc
va tién hanh xac dinh ndng do cic ion trong dich loc. Nong dd cua cac kim loai ning dugc xéac
dinh trén may ICP - MS hoic bang phuong phap do quang, 6 pH dung dich duoc xac dinh bang
may do pH.

Luong ion kim loai dugc hép phu bdi bentonite (mg/g) dugc xac dinh tir sy chénh 1éch né)ng do
trude va sau hap phu. Dung lugng hip phu dugc tinh theo cong thirc sau:

A=[(C,-C).V]/m

Trong d6: A 1a dung luong hép phu cua bentonite; C, 1a néng d6 ion kim loai trong dung dich
dau; C 1a nong d6 ion kim loai khi can bang duoc thiét 1ap; m 1a khdi luong bentonite ding dé
hép phu; V Ia thé tich dung dich .

11.2. KET QUA VA THAO LUAN

Tinh ché bentonite: Bentonite Binh Thuan nguyén khai c6 ham lugng montmorillonite 30%
duoc tinh ché bang tuyén thiy xyclone dé loai bé phan cat thd va thu nhan duoc bentonite tinh
c¢6 ham lugng montmorillonite > 50%. San pham bentonite nay s& dugc dung lam nguyén liéu dé
ché tao vat lidu lam tdm 16t & cac bai chon chat thai (s& duoc trinh bay & cic cong trinh tiép
theo). Sau day la két qua nghién ctru danh gia kha ning hip phu cua vat liéu bentonite tinh.
2.2.1. Két qua khao sat thai gian can bang hap phu

Dé xac dinh thoi gian dat can bang hap phu, di tién hanh thi nghiém xéac dinh sy phu thudc
cua luong kim loai UO*,, Th*", Fe**, Mn®* dugc hip phu vao thoi gian v6i dung dich cac kim
loai c6 n(‘)ng d6 2,0 g/l. Két qua thuc nghiém duoc chi ra ¢ hinh 2.1. Két qua cho thdy trong 3 gioy
hap phy dau tién, khi ting thoi gian hap phu luong kim loai dugc hap phu trén bentonite cling
tang lén. Sau 3 gio hap phy, néu cir tiép tuc ting thoi gian hap phu thi luong kim loai dugc hap
phu trén bentonite van khong tang nghia 1a di dat can bang hap phu. Vi vay, cac thi nghiém dé
xac dinh hap dung tiép theo duoc tién hanh véi thoi gian hap phy 1a 3 gio.
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Hinh 2.1. Anh huéng ciia thoi gian t6i kha ndng hdp phu cdc ion kim logi trén bentonit

2.2.22. Két qué khéo sat anh hwéng cia pH 1én qua trinh hdp phu ion UO®, , Th*, Fe®"
Mn**

Anh huéng cua pH trén hip phu cua ion UO?", , Th*, Fe®*, Mn*" trén bentonite da duoc
nghién ctru trong khoang pH = 2- 6. Céac thi nghiém dwoc thyc hién trén may lic véi luong
bentonite m = 0,2 g/100 ml, Co uo2+2 , Tha+, Fe2+, Mn2+ = 100 mgl/L, tde do lac 200 vong phut trong
240 phat ¢ nhiét 46 phong (25°C). Két qua thé hién trong bang 2.1 va hinh 2.2.

Bing 2.1. Anh hudng ciia pH dén hiéu sudt hdp phu
ion UO*, , Th*", Fe®*, Mn*"trén bentonite

Hiéu suat hap phu, %

TT pH UO2+2 Th™ Fe2* MnZ
1 2,0 81.3 20.1 25.5 23.5
2 3,0 85.7 26.5 31.4 28.9
3 4,0 86.1 35.6 42.6 39.8
4 4,5 89.3 58.3 65.1 62.3
5 5,0 93.4 80.9 86.2 84.1
6 55 97.2 91.7 94.3 93.2
7 6,0 96.1 90.1 93.7 92.7
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Hinh 2.2. Anh hudéng ciia pH dén qud trinh hdp phu ion
Uo*,, Th*", Fe™, Mn*'trén bentonite

Két qua cho thy rang khi 6 pH giam thi hap 'dung cuing giam, cu thé trong khoang pH = 2-3
hiéu suat hap phu tang cham; pH tir 3-4, hiéu suat hap phu ting nhanh hon. Pic biét, tir pH = 4
dén pH = 5-5,5, d6 hap phu cia uo%, , Th4+, Fe?*, Mn?* trén bentonite tang 1én rd rét. Piém
cuc dai cia hiéu suit hép phu Pb** tai pH = 5,5 xép xi dat 100%. Khi pH > 5,5 hi¢u suét c6 xu
huéng giam. D6 pH anh huong khac nhau dén sy hip phu cia timg ion va trong khoang pH < 3,5
thi hip thu tang 1én theo thir ty sau: Th*" < Mn?" < Fe?*<U0%,.
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2.2.3. Thiét 1ap déing nhiét hip phu cia ion UO**; , Th*", Fe®*, Mn?* trén bentonite
Céac duong dang nhiét hap phu cua urani , thori, sit va mangan trén VLHP duoc chi ra ¢ bang
2.2 va hinh 2.3.
Bing 2.2. Cdc s6 liéu thie nghiém dung lwong hap phu U02+2 , Th4+, Fe2+, Mn?*

Nong do, mg/L U Th Fe Mn
0.5 8.2 3.9 15.3 19.5

1 15.3 7 20.2 24.3

1.5 16.8 7.9 21.1 25.4

2 18.1 8.5 21.6 26.2

3 21.2 10.1 23.1 27.7

4 23.5 11.4 25.5 28.2

5 24.4 11.8 26.5 29.3

6 25.3 12.1 27.8 31.1

DUONG CONG HAP PHU CAC ION PHONG XA VA KIM LOAI NANG
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Hinh 2.3. Puong cong hdp phu ciia UO**,, Th**, Fe**, Mn**trén bentonte

Qua két qua thyc nghiém hép phu cac ion UO*,, Th**, Fe?*, Mn?*trén bentonite cho thiy vt
lidu nay c6 kha nang trao ddi ion véi cac kim loai nang.

Nhin mét cach khai quéat duong ding nhiét hip thu UO?*, nam trén cling rdi dén Mn?*, Fe?",
Th**. C6 nghia 1a d6 chon loc ion ting 1én theo chiéu Th*'< Fe?*< Mn?*< UO*,. Cac duong
dang nhiét hip phu bao gom 2 phan. Phan dau tién @ng véi cac nong do thap caa céc ion trong
dung dich, c6 dang diéu dién hinh caa cac duong dang nhiét trao doi ion: su hip phu xay ra theo
phan tmg trao doi ion, vi dy:

NaX + UO™, o UO**,X, + Na
hoic 2HX + UO™, o UO?,X, + 2H*

Phan tiép theo, tng véi cac ndng do ion cao, & d6 mot lwong I6n ion di vao pha ran do sy két
taa cua cac hop chat trén bé mat bentonite. Do d6 tong hop luong hap phu céc kim loai trén
bentonite bao gom ca 2 phan: trao ddi ion va két tua va phan nao troi hon 1a phu thudc vao ting
loai ion cu thé.
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Tir két qua thuc nghiém cho thiy dung lwong hip phu cua bentonite ddi véi cac ion UO*,,
Th*, Fe®*, Mn®* twong tng 1 q = 29,05 mg/g; 12,5 mg/g ; 23 mg/g va 25,34 mg/g.

I1l. KET LUAN
Tir cac két qua nghién ctru, co thé rat ra cac két luan sau day:

1. Pi khao sat kha ning hip phu cac ion nguyén t6 phong xa va kim loai ning uo®,, Th*,
Fe?*, Mn?* trén bentonite trong khoang ndng do 10-150 mg/L. Céc két cho thiy, dung lwong hip
phu ctia bentonite d6i v6i cac ion UO*,, Th*, Fe®*, Mn** tuwong tng 14 29,05 mg/g; 12,5 mg/g
; 23 mg/g va 25,34 mg/g.

Dung luwong hap phu céc ion cua bentonite duoc sip xép theo thir tir tir cao xudng thap nhu
sau.

UO?*, >Fe**> Mn**> Th** (theo mg/g)

2. Bang nghién ctru anh hudéng cua pH dung dich dén d6 hap phu céc ion trén bentonite, bing
nghién ctru céc ddc trung cép tric, nhi¢t dong hoc va dong hoc hép phu céac ion kim loai ning
trén bentonite, co thé nhan thay rang: sy hip phu ion kim loai ning trén bentonite xay ra theo 2
co ché:

- Co ché trao doi ion trén cic tim dién tich 4m vbén co va thudng xuyén cia mang
montmorillonite va khong phu thudc vao pH dung dich.

- Co ché két tha trén bé mat dang =SOMe" giita nhom chirc oxit bé mat =SO” va cac ion kim
loai nang, phu thudc vao pH cia dung dich.
3. Bentonite c¢6 dung lugng hap phu cao d6i véi chat phong xa U va céc kim loai nang Fe, Mn,
c6 d6 truong nd 16n va do tham thap. Vi vay, diy 1a mot trong cac tiéu chi dé c6 thé sir dung
bentonite Viét Nam 1am tudng 16p dém & cac co sé chon lap chit thai phong xa va chat thai nguy
hai ciing nhu chat thai thong thudng dé ngin chin sy ro ri, phét tan cac nguyén té doc hai ra moi
truong xung quanh.
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Abstract

The safe disposal of both domestic and hazardous wastes, requires a detailed geoengineered solution,
with the isolation of the waste material from the environment being the main consideration. Generally, the
low permeability soil (k <107’ m/s) is used as a barrier material in landfills so that it could resist the
infiltration of leachate into the soil. Bentonite can be used as a barrier material in landfills.It is because,
bentonite clays have typical properties (low permeability, large surface area, high cation exchange
capacity, chemical and mechanical stability, and a layered structure) that predispose them to be good
adsorbents. Vietham has significant amounts of bentoniteresource. Therefore, research on using this
available and economically viable mineral resource for solid waste isolation is meaningful. In order to
select the appropriate bentonite for the tailings isolation wall in the landfills, many studies have been
carried out.This paper present the results of the study on the adsorption capacity of U, Th, Fe, Mn on
bentonite. The results show that bentonite has the ability to adsorb heavy metals and adsorption capacities
of U, Th, Fe, Mn are 29.05mg / g; 12.5mg/ g; 23 mg/ g and 25.34 mg / g, respectively.

Keywords: Bentonite, isolation barrierin landfills, adsorption capacities, hazardous waste

Duéi ddy 1a mot s6 hinh anh trong qua trinh thyc hién D8 tai.
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