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SUMMARY

STUDY THE MODIFIED ON BENTONITE AND APPLICATION
HANDLING Cu?*', Pb** IN WASTE WATER

We studied the modified of adsorbent material from Co Dinh bentonite by chemical agent (dithizon)
after calcination at 500°C, investigated the adsorption conditions by the static method with Cu**, Pb**

on the material said, adsorption medium at pH = 5, the equilibrium setting time is 120 minutes, the

amount of material 0.5 — 1.0 gram, investigate the effect of metal ion concentration and application of

isothermal equations langmuir determined capacity of post-modified material (BTD) with Cu?" = 24.51
mg/g and Pb>" = 25.32 mg/g, material un-modified (BTN) as Cu’* = 19.88 mg/g and Pb** = 21.32
mg/g, and applied in the adsorption and handling of dummy samples for treatment efficiency of over

96% with high reliability (CV%<5%), water sample treatment around apatite ore mining area reaches

the level allowed under QCVN 40: 2011 / BTNMT.
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1. GIOI THIEU

O nhiém méi truong dang 14 mdi quan tim cua
toan xa hoi, cac ngudn thai chira ion kim loai
nang ngay cang tang va da dang, tor cac nganh
san xudt khai thac khoang, cac khu cong
nghiép, khu ché xuét, cic chat thai bo dién
tir... trong khai thac, san xuat chua qua xir Iy
triét dé dan dén thai bé ra méi truong noi
chung va moi treong nudc nodi riéng. Kim loai
ning dugc qui dinh nghiém ngat vé& ham luong
cho phép nhu ion ddng, chi, kém, cadimi,
coban, niken, crom... do cidc ion nay c6 ddc
tinh rit cao, khi xdm nhép vao co thé s& gay
nguy hiém ddi véi sirc khoe con ngudi [1-2].
Viéc phén tich dé danh gid mac d6 6 nhiém va
tim huéng xir 1y chung 1a vé cing can thiét, tuy
nhién ndng d6 cia ching thudng nhd va nam
ngoai gioi han phat hién cta cac thiét bi phan
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tich thong thuong ¢ da sb cac phong thi
nghiém. Dén nay di c6 nhidu nghién ctru xir 1y,
tach ion kim loai nang ra khoi moi truong nudce
nhu phwong phéap cong két, thim thau nguoc,
phuong phap chiét..., trong d6 phuong phap
trao d6i ion dwoc nghién ciru va tmg dung kha
rong rdi, nhya trao ddi ion da duoc thuong mai
héa trén thi truong. Tuy nhién gid thanh cua
nhua trao ddi ion cao, thi truong chua 6n dinh.
Xu huéng hién nay 14 tap trung vao viéc tim
kiém nang cao hiéu suét tach, xir 1y cua vat liéu
dé tim kiém, ré tién, d& dang xur 1y sau khi sir
dung, than thién véi méi truong dé img dung
trong k¥ thuat chiét pha rin [3] nhu cic chat
phu trong san xudt néng nghiép gébm rom da,
161 ngo, vé lac ... hay cac khoang thién nhién
nhu kaolin, bentonit, laterit, vermiculit... hodc
chitosan, than hoat tinh, oxit kim loai..., vi cac



nguyén liéu nay c6 do xdp kha cao lai chira cac
nhém chirc ¢6 kha ning trao di, lién két dang
phtrc v6i cac ion kim loai nhung dung lugng
chua cao nén phai tim cch bién tinh bing mot
sO tac nhan dé ting do x6p, thay thé hoic ting
nhom chire trén bé mat, ngoai ra vat liéu dam
bao bén trong cac moi truong [4-6]. Xuét phat
tir thue té va tan dung cac ngudn khoang thién
nhién, chung t6i da thyc hién nghién cuu st
dung nguyén li€u 1a quing bentonit & mo
quing C6 Dinh va ung dung hip phuy, xir ly
mot sd ion kim loai nang.

2. THU'C NGHIEM

2.1. Dung cu, thiét bi

Hé théng may quang phd hép thu nguyén tir
nov.AA 350 analytik jena, can phan tich, may
do pH, bom loc hut chan khéng, 16 nung, t
sy, may lic, may khudy tir..., Phong thi
nghiém - Truong Pai hoc Cong nghiép Viét
Tri. Cac thiét bi x4c dinh tinh chat vat 1y nhu
SEM, BET, FT-IR, Phong thi nghiém Vat li¢u
— Vién Nhiét d6i — Vién HLKH va CN Viét
Nam. Thiét bi do nhiéu xa tia X, Khoa Hoa hoc
- Truong Dai hoc Khoa hoc Ty nhién - Pai hoc
Qudc gia Ha Noi.

2.2. Héa chit

Dung dich gbc chuin Cu?*, Pb*"..., axit HC,
HNO;, H,SOs, CH;COOH dic déu ciia Merck,
NaOH tinh thé ctia Merck; 1-(2-Pyridylazo)-2-
naphthol (PAN); Dithizon (DTZ); Sodium
dodecyl sulfate (SDS), ethanol, aceton.

2.3. Pidu ché vt li¢u

Quing bentonit C6 Dinh, léy tai khu vuc mo
C6 Pinh — Tinh Thanh Héa, sau khi nghién
nhé bang cbi ma ndo, sang liy kich ¢ hat nho
hon 25 pum, phoi khé va luu gitt (BTT). Can
1,000 g BTT dem nung & nhiét d6 500°C trong
2 gio, dé ngudi bao quan thu duogc vat lidu ky
hiéu BTN. Céan 5,0g véat li¢u BTN, cho vao
binh nén nat nham, thém vao 100 ml dithizone
0,2 M c6 mat SDS 2.10° M. Day kin ngdm
trong 4 gio, lic trén may lic véi toc do 250
vong/phit, loc, dem sdy 80°C trong 3 gio dén
khéi lwong khong ddi, thu dugc vat liéu méi ky
hi¢u BTD.
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2.4. Phuwong phap hip phu

Tién hanh hép phu cac ion Cu?*, Pb¥, ZnZ",
Cd?>* 1én vat lidu. Lay chinh xac 100 ml dung
dich cac ion kim loai cin nghién ciru (Cu?',
Pb2*, Zn?*, Cd*") c¢6 ndng d6 10 mg/l, cho vao
binh nén loai 250 ml d3 duoc rira sach, sau do
thém 1,0 g vat licu BTD (thuc hién tuong ty
v6i BTN dé so sanh), dem lic trén may lic véi
tbc do 250 vong/phit, dé ling, loc liy dung
dich trong sudt dem xac dinh néng d0 ion kim
loai con lai trong dung dich loc. Sau nghién
clru cac yéu t6 anh huong nhu méi trudng hip
phy, thoi gian thiét 1ap can bang, sy thay ddi
luong chét hép phu, néng d6 ion kim loai...sé
xac dinh dung lugng vat li¢u theo phuong trinh
dang nhiét Langmuir va ung dung xir 1y mau
thue.

3. KET QUA VA THAO LUAN

3.1. Khio sat cac diéu kién phi dithizon 1én
vat liéu BTN va thir d§ sach cia cac vat liéu
3.1.1. Nghién ciru phu dithizon trén vit li¢u
Dithizon 1a thudc phan tng nhay véi cac ion
kim loai nhung 1a hop chat it phan cuc, trong
khi vét liéu BTN sau khi nung & 500°C chura
cac ion va nhom chitc mang dién tich phan
cuc, chung t6i nghién ctru st dung chit hoat
dong bé mat nham bién bé mat phén cuc cua
vat liéu thanh it phan cyc bz"mg cach st dung
SDS 1a chét hoat dong bé mit anion, c6 mot
dau mang dién tich am phan cyc va mot dau
khong phén cyc. Khi SDS tiép xtic véi vat liéu
trong dung dich, phan dau am gin vao bé mat
vét lidu con dau khong phan cuc quay ra, bé
mat vat lidu vi thé chuyén tr phan cyc thanh
khong phéan cuc, d& dang hip phu dithizon
khong phén cyc theo Iyuc lién két phan tir Van
Der Walls. Cac khao sat nhu sy c¢6 mat cua
SDS, thay d6i ndng d6 SDS, céac thoi gian hip
phu, su thay ddi néng d0 dithizon da thuc hién
va cho két qua thé hién trén Hinh 1.
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Hinh 1. Cdc yéu t6 anh hwong dén qud trinh
phu dithizon lén vat liéu
(Trong dé (a) anh hwong cia nong dé SDS, (b)
anh hwong thoi gian ngdm, (c) dnh huong cua
nong dg dithizon)

Két qua cuia cac yéu to anh huong Hinh 1 cho
thy, nong d6 SDS trong khoang tir 10 — 25.10"
4 M (Hinh 1(a), thoi gian ngdm hdn hop tir 60
phut tr& (Hinh 1 (b), nong d6 dithizon tir 1.1072
M tré 1én déu c6 dung lugng cao. Chung t6i hy
vong lugng dithizon cang cao thi vat liéu sau
bién tinh s& hap phy nhiéu ion kim loai.

3.1.2. Thir d$ bén cdc vit ligu

Ching t6i ngadm vat liéu BTT, BTN va BTD
(khi lugng 1a 1,0 g) trong cac dung moi nhur
nudc cat, dung dich HNO; 1%, dung dich
NaOH 1% trong 2 gio cho thay cac dung dich
ngam BTT xuit hién chét lo ling va mau duc,
céc dung dich trong sudt, sau d6 loc cac dung
dich dem xac dinh ham lugng cac ion kim loai
bang thiét bi F-AAS. Két qua thu duoc nhu
sau: Cac dung moi ngam vat liéu BTT déu xuit
hién ham lugng ion Ca, Mg, Mn, Al, Fe, Si
teong ung la 20,1; 17,2; 12,5; 11,6; 23,2, 9,5
mg/l, nguyén t6 Cu, Pb, Zn c6 nong d6 déu nho
hon 1 mg/l, nguyén t6 Cd, Co, Ni, Cr ngoai
gi6i han phat hién thiét bi. Cac dung moi ngdm
BTN va BTD khong xac dinh dugc ham lugng
ion kim loai nao véi thiét bi nay. Theo ching
to1, do vét liéu BTT la dang quéng bentonit tu
nhién nén dé dang tan trong cac dung mdi va
¢6 su phén ly ciia mot s6 ion kim loai 1a thanh
phin cta quing bentonit. Sau khi loc dem sy
vat liéu sau ngdm dé xac dinh lai khéi lugng,
so sanh véi khdi lugng ban dau (1,0 gam) nhan
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thdy BTT giam tir 5 — 10 %, BTN va BTD
giam khong dang ké déu dudi 1%, du doén sau
khi nung & 500°C cac hop chét hitu co trong
quang bentonit bi chay, cac ion kim loai da
chuyén vé dang oxit bén, dithizon phu trén bé
mat vat lieu BTN c6 lién két bén vimg. Cac
nghién ctru tiép ching toi chi thyc hién véi vat
liéu BTN va BTD.

3.2. Xic dinh tinh chit vét Iy ciia vat lidu
Xéc dinh cac tinh chat vat 1y cta vat li¢u thong
qua céac phép do IR, SEM, XRD cua vét li¢u.
Két qua duoc thé hién trong cac Hinh 2.

(a) Anh bé mit céc Vat l1eu (SEM)
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(¢) Phé phan tich cdu tric bang tia X
Hinh 2. Hinh anh xac dinh tinh chat vdt Iy
(Trong dé (a) Hinh dnh bé mdt ciia BTN va

BTD, (b) Phé ho”‘ng ngoai cua BTN va BTD, (c)
phé nhiéu xa tia X ciia BTT va BTD).
Tir Hinh 2 cho thiy. Két qua trong anh SEM
vat liu BTN thé hién do xOp va tinh thé rd
rang, véi BTD sau khi dugc phu dithizon thi
trén bé mat nhu c6 mot 16p bui den, day co thé
1a do céac phan tir dithizon bam 1én; Trén phd
hong ngoai BTN c¢6 tan sb 3540,9 cm’ dic



truong nhém —OH clia nudc hép phuy, tan sb
1631,9 em! dic truong cho H-O-H trong céc
tam lién két, tan s6 1019,86 cm! dic trung
nhém Si-O va tan s 619,9 cm™ dic trung cua
Fe-O, trén BTD cac pic co sy chuyén dich tan
s6 so voi BTN va mét pic ¢ 619,92 cm" ¢6 thé
dithizon phu 1én lam khuét, nhung xuét hién
tan sb 1356,26 cm™ dic trung cua N=N trong
dithizon, ching té dithizon da dugc gitt trén
BTN; Phan tich nhiéu xa tia x, ching t6i cho
rang thanh phan cia BTD c¢6 mét lugng nho
dithizon bam trén bé mit con lai khong khac so
v6i BTN, do vay chiing t6i do mau BTT dé so
sanh, két qua cho thiy trén gian dd déu xuit
hién cac pic dac trung trong quang bentonit
nhu smectit tai vi tri 20 = 5,9° cung vadi dac
trung cua SiO; (thach anh, quartz) véi cuong
doé manh tai 26 = 20,8° va 26,7°, ngoai ra con
tinh thé goethite Fe,O3(OH), muscovite
KAI13Si30,9(OH),, phillipsite NaO, CaO... Nhu
vy qua trinh gia nhiét va phu dithizon 1én bé
mét BTN hoan toan khong lam thay ddi thanh
phan chinh ctia bentonit. Két qua phan tich hoa
Iy cho thdy 1a phu hop va hy vong dung lugng
hap phu ctia BTD s& dat cao hon so voi BTN.
3.3. Nghién ciru hip phu Cu?*, Pb** 1én vt
liéu

3.3.1. Anh hwong ciia méi trwong pH

Mbi truong pH c6 anh huong rat 16n dén kha
ning hap phu cac ion kim loai trén bé mat vat
liéu, n6 lam thay d6i dién tich bé mit, kha
ning trao doi ion, tao phtc cua ion kim loai
trén vat li€u. Chung toi chuén bi 100 ml dung
dich cac ion Cu®", Pb¥", Zn?*, Cd?* déu c6 ndng
d6 20 mg/l, diéu chinh cic dung dich co6 pH
thay d6i tir 1 — 8, thém 0,5 g vat lieu BTD
(BTN dé so sanh. Két qua thu dwoc chi ra trén
Hinh 3.

4,00
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o

Hinh 3. Két qua khao sdt anh huong cua pH
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Két qua khao sat cho thidy dung luong ting
dan, ¢ pH tur 5 dén 6 hép phu dat cuc dai, tur
pH = 7 tr& 1én bat dau giam. Theo chung toi
khi tang pH s€ ting s6 dién tich trén bé mat vat
lidéu nén kha niang hap phu ting, & pH tir 5 tro
1én ngoai hip phuy tinh dién con co thé xay ra
sy tao phuc cua ion kim loai véi phan to
dithizon, cac gia tri pH tir 7 tré 1én kha phu
hop voi sy tao phltc nay nhung trong moi
truong kiém va kiém yéu cac ion kim loai tao
két tia dang hydroxit nén khong tham gia vao
cac qua trinh trén bé mat vat liéu, do do dung
lugng bi giam. Cac nghién ciu tiép theo,
chung t6i chon méi trudng hap phy & pH = 5.
3.3.2. Anh hwong ciia thoi gian thiét lgp cin
bang

Céac thi nghiém duogc chuén bi nhu muc 3.3.1,
thoi gian hap phu dugc thay ddi tir 30 — 180
phut. Két qua duoc chi ra trén Hinh 4.
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Hinh 4. Két qua khao sdt thoi gian hdp phu
Thoi gian thiét 1ap can bang hap phu Cu®,
Pb?', trén vat ligu vat ligu BTD sém hon va én
dinh sau 90 phut, vat liéu BTN xay ra cham
hon sau 120 phat. Cé thé ngoai kha nang hip
phyu gidng nhu BTN thi BTD con c6 sy tao
phtrc cua cac ion kim loai véi dithizon, do d6
kha ning hap phu ctia BTD nhanh hon va dung
lugng cao hon BTN khoang tir 20 dén 30%.
Diéu nay chimg t6 viéc phi dithizon trén bé
mat vat li€u 1a c6 kha quan theo du doan. Cac
nghién ctru tiép theo ching t6i théng nhat déu
& 120 phat.

3.3.3. Anh hwong ciia lwong vit ligu

Céc thi nghiém duoc chuén bi nhu muc 3.3.1,
khdi lugng vat ligu thay doi tir 0,2 dén 2,0
gam, sau khi thuc hién, xac dinh ham lugng
jon kim loai con lai. Két qua chi ra trén Hinh 5.
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Hinh 5. Két qud khao sat lwong vdt li¢u
Khi ting khéi luong vat liéu thi dung lwong
tang, tir 0,5 g vat liéu BTD tré 1én gén nhu 6n
dinh va hép phu gin nhu hoan toan, dat khoang
95%, tuy nhién vat liéu BTN thi phai tir 1 g tro
1én m&i 6n dinh nhung dung lwong thip hon.

Diéu nay phu hop véi cac nghién ciru trude vé
du doan kha ndng hép phu, vi trong BTD c6 su
tham gia cta phan tir dithizon. Cac nghién ctru
vé chiing to6i tiép tuc st dung khéi lugng vat
litula 0,5 g.

3.3.4. Anh hwong ciia nong dg ion kim logi
Trong hép phuy tinh, ndng d6 ban dau cua ion
kim loai c6 vai tro quan trong, no lién quan dén
qué trinh chuyén khdi trong dung dich va bé
mat vat li€u. Chung t6i thay ddi néng do ban
dau coa cac ion tir 10 dén 140 mg/l. Két qua
nghién ciru dugc thé hién trong Bang 1.

Badng 1. Két qua khdo sdt suw thay doi nong do ion kim logi

V licu Ndng d6 (mg/l) 10 30 50 70 100 120 | 140

51D Cu Qe(mg/l) | 1.88 | 540 | 890 | 11,90 | 16,00 | 18,72 | 19,88
Pb Qe(mg/l) | 1,90 | 552 | 9,10 | 12,18 | 17,00 | 19,44 | 20,72

- Cu Qe(mg/l) | 1.83 | 515 | 845 | 11,04 | 1436 | 16,56 | 16,55
Pb Qe(mg/l) | 186 | 533 | 874 | 11,45 | 1580 | 17,62 | 17,81

Tir két qua trong Bang 1, co thé nhan thiy, dung
luong hip phu ting dan dén ndng do ion kim loai
la 120 mg/l va 100 mg/l twong ung voi vat liéu
BTD va BTN, & c4c nong do 16n hon kha ning
hép phu ting khong dang ké. Dua vao két qua nay,
chiing 61 tinh cac dai lwong va xay dung duong
dang nhiét Langmuir.

3.3.5. Xay dung duong ding nhi¢t va xdc dinh
dung lirgng theo phuong trinh Langmuir

2,500 CelQe(gh)

®) _RE=09905

y=0.0395x+0,3104
RE=09915

Ce/(mg/M

0 3 10 15 20 pal 30 33 40 45

Trén co s khao sat sy anh huéng ndng do cac
ion kim loai muc 3.3.4, ching t6i tinh toan cac
dai luong va xdy dung duong dang nhiét hip
phu Langmuir dé xac dinh dung luong hip phu
theo ly thuyét. Két qua cac duong dang nhiét
Langmuir dugc thé hién trén Hinh 6.

“001 CelQe(gh *CuBTN
§=00503x+ 0521
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y =0,0469x+0,4125
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Hinh 6. Pwong dang nhiét Langmuir

(Trong dé (a) hdp phu Cu®*, Pb** trén vit liéu
BTD, (b) hdp phu Cu?*, Pb** trén vit liéu
BTN).

Tir cac duong dang nhiét xay dung duogc, tim
phuong trinh duong dang nhiét, hé sd twong
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quan va ung dung phuong trinh dudng ding
nhiét dé tinh dung luong hap phu cia cac vat
liu véi ting ion kim loai. Két qua duoc thé
hién trong Bang 2.




Bdng 2. Phuwong trinh dwong ddng nhiét hap phu Langmuir

Vit liéu ion kim loai Phuong trinh Langmuir R? Qumax (Mg/g)
BTD Cu* y =0,0408x + 0,3898 0,9905 24,51
Pb? y =00395x +0,3104 0,9915 25,32
BTN Cu* y=0,0503x + 0,5221 0,9925 19,88
Pb** y =0,0469x + 0,4125 0,9916 21,32

Két qua trong Bang 2 cho thay vat liéu BTD c6
dung lwong 16n hon vat liéu BTN. Két qua nay
phti hop véi du kién qua trinh bién tinh thong
qua khao sat diéu kién phu dithizon 1én BTN

muc 3.1 va phén tich tinh chat vat Iy myc 3.2. té.

Céc ung dung vt lidu dé xir Iy tich Cu?*, Pb?*

chung toi ap dung véi BTD.

b?mg vat liéu BTD cé phﬁn tram xu ly cao, dat
khoang 96%, d6 bién thién nho hontir 0,9 dén
1,2%, chiing t6 phuong phap c6 do tin cay. Cod
thé ung dung dé xur 1y va phan tich miu thuc

3.4.2. Xir Iy va phén tich mau thye té

3.4. Ung dung xir Iy ion Cu?*, Pb?" trong cic

dbi twong miu

3.4.1. Xir Iy va phan tich méu gid

Pha 100 ml dung dich chita cac ion Cu®*, Pb?",
déu cb ndng d6 5 mg/l, dong thdi c6 mat cac

ion khac & ham lugng khong gay anh hudng da

duogc khao sat nhu Ca?', Mg?* ¢6 ndng do 25
mg/1, ion Mn?" 16n hon 35 mg/l, ion Cr**, Fe3*

¢6 nong do 45 mg/l va AB* co ndng do 50
mg/l. Piéu chinh pH = 5, cho vao binh dinh
mirc 250 ml c6 san 1 g BTD, lic trong 120

phut voi tée d6 250 vong/phut, loc ldy dung
dich dem xéc dinh. Két qua thu dwoc trinh bay

trong Bang 3.

Bdng 3. Két qua xdc dinh ion U va Th trong

mau gid (n = 5)

N g | e dinh t;};az& Do bién
(mg/l) : thién CV(%)
Iy %
c | 0,18 96,3 12
P> | 0,15 96,9 0,9

Tir két qua xir Iy mau gia chi ra trong Bang 3
cho thidy ham luong Cu?*, Pb*" dugc xir ly

Mau duogc lay tai cac hd nudc trong khu vuc
khai thac quang apatit, sit dung chai nhya PE
dugc trang sach bang nudc cét, liy day chai
sau d6 axit hoa bﬁng HNO; dac, néng do
HNO; dat tir 1 — 2% dé ion kim loai khong tao
hydroxyt, cac mau duoc danh sd. Trude khi xir
1y miu duoc loc qua mang loc c6 kich thudc
0,45um dé loai bo phén can, mot phén nho
dem xac dinh truc tiép Cu*, Pb>* phuong phap
F-AAS, phan con lai dem xir Iy bang vat liéu
BTD theo cac budc trong muyc 3.4.1 (xir Iy mau
gia).

Chung t6i sir dung 02 miu nudc thai dugc lay
tir cac khu vuc ché bién quing apatit. Mau 1:
Mau nuéc thai lay tir khu vye khai thac quing,
Cong ty Apatit Viét Nam — Tinh Lao Cai (Ki
hiéu M1). Miu 2 : Mau nuéc thai liy xung
quanh khu vyc bai chira quing gyps, Cong ty
DAP s6 2 — Tinh Lao (Ki hiéu M2). Két qua
phan tich tryc tiép va xac dinh dung dich sau
khi xtr Iy dugc chi ra trong Bang 4.

Bdng 4. Két qud phan tich mau truée, sau xir Iy bang BTD va tiéu chudn cho phép

. . Ham lugng cho phép theo QCVN
Neuyén Nong df) xé4c dinh Nérfg (’i(f) sau khi 40:2011/BTNMT (mg/l)
td truc tiép (mg/l) xurly (mgfl) Xa vao nudc sinh | Xa vao nude khong sinh
M M2 M M2 hoat (A) hoat (B)
Cu* 5,21 11,43 0,39 0,72 2 2
Pb** 3,35 8,26 0,11 0,48 0,1 0,5
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Két qua xtr 1y cac mau trong Bang 4 cho thdy
kha t6t, ham lugng Cu?*, Pb** sau xir Iy & mau
M1 va M2 dat déu dat mtc cho phép theo
QCVN 40:2011/BTNMT vé nudc thai cong
nghiép khi xa thai vao cac ngudn nudc theo
cic mirc 6 A va B. Piéu d6 chimg t6 nghién
ctru bién tinh vét liéu tir quing bentonit C6
Dinh dé (mg dung xir 1y cac ion kim loai Cu®*,
Pb?" da thanh cong nhédt dinh, chung t6i hy
vong sé& tiép tuc nghién ctru dé xir 1y hoan toan
cac ion kim loai trong mau nuéc tai.

4. KET LUAN

Cong trinh di tap trung nghién ctru cac diéu
kién bién tinh bentonit C6 Pinh lam vét liéu
hép phu véi sy ¢6 mat cia SDS lam tac nhan
lién két lién két thude thir hitu co dithizon 1én
bé mat vat liéu kha thanh cong thong qua két
quéa phan tich tich chét vat 1y vat lidu. DA sir
dung vat liéu diéu ché dugc dé nghién ciru hép
phu Cu?*, Pb>* theo phuong phap hip phu tinh
cho théy cac diéu kién toi wu & mdi trudng pH
= 5, thoi gian dat can bang hép phy 1a 120 phut
véi lugng vat liéu 1a 0,5 gam, déng thoi ung
dung vat liéu dé xu ly Cu?*, Pb?* trong ddi
twong mau dat kha tt nhu phan trim xi ly
trong mau gia dat trén 96%, hiéu suit xir 1y
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trong mau thyc dat voi mic cho phép theo
QCVN 40:2011/BTNMT v& xr Iy nude thai.
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