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Tom tat. Bai bdo trinh bay két qua khao st phuong phdp xir ly Pb**

trong nudc bang nano sit

tong hop duoc. Céc thi nghiém dugc tién hanh voi ham lugng Pb** bién thién trong khoang tir
5-50mg/1, nano sat tir 0,1-0,4¢/l va pH = 2,5-7,5. Két qua thuc nghiém cho thay, véi pH = 5,0-6,5,
100% lugng Pb** s& bi téch loai khoi dung dich sau thoi gian 10 phiit khi ty 18 khéi luong nano sit:
Pb** = 10:1. Pi xdc dinh duoc hiéu suat tich loai toi da Pb** ciia nano sit 1a 325gPb**/1kg nano
sit. Két qua nghién ciru ciing cho thdy so voi bot sit thwong mai, hiéu qua téch loai Pb** bing
nano sét cao gép 3 14n, téc do nhanh hon va tao ra it cin thai hon.

1. D3t vin dé

Chi 1a mét trong nhitng kim loai nang ddc
hai. Nguyén nhan giy 6 nhiém kim loai ning
néi chung chi néi riéng trong cac ngudn nudc 1a
do nudc thai tu cic nha méy ma dién, nha méy
co kh1 nha mdy san xudt pin, ¢ quy va gom

.. chua xtr 1y hodc xu ly chua triét dé db ra
moi truong. Khi sir dung nguon nudc c6 ham
lugng Pb** 16n trong mot thoi gian dai khong
nhitng anh hudéng dén stc khoé, ma con c6 thé
sinh ra mot s6 bénh nguy hiém. Viéc nghién
cuu xu ly ch1 trong moi trudong nudce thu hit sy
chd y cla rat nhiéu phong thi nghlem trong
nudc va quoc té. Theo tai liéu, c6 nhiéu phuong
phép tach loai chi, nhu phuong phap hép phu
[1,2], phuong phdp vi sinh [3]. Tuy nhién xu 1y
b@“mg cdc phuong phdp trén gid thanh cao va
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khong triét dé. Vi vay, viéc nghién ciru, khao
sat tim vat liéu xt 1y cac kim loai nang dgc hai
ndi chung va chi néi riéng trong nudc mot cich
¢6 hiéu qua, than thién hon vdi mdi truong 1a dé
tai c6 ¥ nghia khoa hoc va thyc tidn can thiét.
Mot trong nhitng vat liéu méi xt 1y nhanh, triét
dé, da tung dugc goi la "than dugc van nang" 1a
nano sit kim loai, mot san phdm cong nghé
dang duoc chii ¥ nghién ctru hién nay. Nano sat
¢6 dién tich bé mat 16n c6 kha nang tach loai
céc kim loai ndng va cdc hop chat hitu co trong
nudc cao [4-7]. Trong hai ndm vira qua, phong
thi nghiém cta ching t6i da nghlen ciu tong
hop thanh c6ng nano sat kim loai bang phuong
phdp khtr FeCl; boi NaBH, trong moi trudong
nudce [8]. Nano sat téng hop dugc c6 kich thude
hat tir 10 - 30nm, dang duoc ung dung dé xu ly

Pb’*, Cr®*, Mn** va asen trong nuéc. Trong bai
bdo nay, chiing t6i trinh bay Kkét qua nghlen ciru
kha nang tich loai Pb** trong nudc bang nano
sat.
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2. Hoa chit, dung cu thi nghiém va phwong
phap nghién ciru

2.1. Héa chdt va dung cu thi nghiém

- Dung dich FeCl;.6H,O 0.045M  dugc
chuan bi tir muoi FeCl;.6H,0 tinh khiét hda hoc
cua hiang Merck;

- Dung dich NaBH; 0.25M dugc chuén bi
tir NaBH, cua hang Merck;

- Dich dich chuén Pb** 1000ppm cua hing
Merck;

- Dung dich NH4OH cua hang Merck;

- Dung dich axit H,SO, cua hang Merck;

- Nudc cét deion hod (cét 2 1an trong phong
thi nghiém);

- Bot sit thuong pham tinh khiét >98%,
kich thudc hat < 200 mesh cua Merck;

- Nano sit duoc téng hop béng cach nhd tur
tor dung dich NaBH, 0.25M vao dung dich
FeCl;.6H,O 0.045M, theo tai liéu da cong bo
(81;

- May khuéiy tur;

- May quang phé h?ip thu nguyén tr AAS
6800 Shimadzu ctia khoa Hod truong Pai hoc
KHTN-DHQGHN;

2.2. Phwong phdp nghién cuu

Ly 100ml dung dich Pb** ¢6 ham luong da
biét cho vao cdc 250ml, sau d6 cho mot lugng
nano sit nhat dinh vao cdc, khéy véi tde do 600
vong/phiit. Sau thoi gian nhét dinh, dung dich
khao sét duoc iy ra va loc dudi dp sudt thép
qua gidy loc 0.2pum. Sau d6 x4c dinh ham luong
Pb°* trong dung dich béng phuong phip quang
phé h?ip thu nguyén ttr.

3. Két qua va thio luin

3.1. Dac tinh cua hat nano st kim loai

173606 80.0KV  X3OK 106na

Hinh 1. Anh TEM cia hat nano sat téng hop dugc.

Kich thudce hat va sy phan bd hat nano sat
duoc dic trung boi hinh anh TEM. Két qua cho
théiy, hat nano sit téng hop duoc cé kich thude
tr 3- 50nm, cé dang hinh cAu va tao thanh
chudi ndi nhau. Kiéu lién két thanh chudi nay 1a
do sy tuong tac gitra cac hat sat kim loai ¢4 tir
tinh v6i nhau. Dién tich bé mat riéng cua hat
nano sit dao dong tir 24 - 28 m’/g.

3.2. Khao sdt anh huong ciia pH dén kha ning
tich loai Pb°* trong nuée bang nano sdt

pH moi truong la yéu t6 quan trong quyét
dinh dén hiéu qua tach loai Pb™*
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Do thi 1. Anh huéng cia pH dén kha nang loai Pb**.
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Diéu kién khao sat duoc tién hanh nhu sau:
chuén bi day dung dich hdn hop Pb”* ham
lugng ban dau 10 mg/l va nano sat ham lugng
0,1g/1 véi pH thay doi tuong g tir 2.5 dén 7.5
duoc khudy bang mdy khudy tir 10 phit. Sau d6
cdc dung dich dugc loc qua mang loc kich
thude 0.2pum dudi 4p suat thap. Ham lwong Pb**
chua phan Ung con lai trong dung dich duogc
xdc dinh bang phuong phip AAS. Két qua thyuc
nghiém dugc trinh bay trén dd thi 1.

Két qua thyc nghiém biéu dién trén dd thi 1
cho théiy, cung ham lugng nhu nhau, nhung khi
pH tir trén 4,5 thi 100% lugng Pb** da duoc loai
khéi dung dich. Tuy nhién & pH>7,5, nhiing
dung dich c6 ham luong Pb** cao, dé Kkét tua
Pb(OH), ngay trudc khi tuong tac voi nano sat.
Vi vay pH t6i wu cho cdc 1an khao st tlep theo
dugc chon trong khoang tir 5,0-6,5.

3.3.Khdo sdt dnh huéng ciia ham lwong Pb™
ban dau

Piéu kién thi nghiém: Ham lugng nano sat
ban dau 1a 0,1g/l, pH cta cic dung dich déu
duoc didu chinh dén pH=6,0, thay ddi ham
luong Pb** tir 5 mg/l dén 50 mg/l. Qud trinh
thao tdc dugc tién hanh nhu muc 3.2. Két qua
thyc nghiém dugc trinh bay trén dd thi 2.
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DG thi 2. Anh hudng cia ham lugng Pb** ban dau.

Két qua thyc nghiém biéu dién trén dd thi 2
cho tha”iy, khi ham lugng Pb** < 10.0 mg/I thi chi
sau 10 phit 100% Pb** dugc tich loai khoi
dung dich (hi¢u suit loai Pb** cua nano sit
trong truong hgp nay 1a 100mg Pb**/1g nano

sat). Khi ham luong Pb* = 50.0 mg/l thi 65 %
Pb** bi loai khoi dung dich trong 10 phiit (hiéu
suat loai Pb** ctia nano sét trong truong hop nay
dat 325mg Pb**/1g nano sit). C6 thé ndi véi ty
1¢ khéi lugng Pb**/nano Fe khao sit thi hiéu
suét tach loai Pb* clia nano sit ty 1€ thuan véi
ham luong Pb** ban dau. Tuy nhién, ti 1& theo
khéi lugng ti wu giita Pb**/nano sit dé 100%
Pb** bi tach loai khoi dung dich 1a 1:10.

3.4. Khao sdt anh huong cua ham luong nano
sdt

Piéu kién thi nghiém: Ham lugng Pb** ban
dau 1a 20 mg/l, pH = 6.0, thay ddi luong nano
sit tr 0,1g/1 - 0,4g/1. Qua trinh thao tic dugc
tién hanh nhu muc 3.2. Két qua thyc nghi€ém
duoc trinh bay trén d6 thi 3.

1.2 —e—Nano Fe = 0.1¢g/I
1 —=—Nano Fe = 0.2g/I
o 08 —a—Nano Fe = 0.3g/I
Q ——Nano Fe = 0.4¢g/I
o
— 0.6
o
o 04
0.2 > . —o
0+ * x
0 10 20 30

Thei gian(phut)

DG thi 3. Anh huong ctia ham lugng nano sit.

Két qua thyc nghiém trinh bay trén db thi 3
cho thdy, khi ham lugng nano sat tang thi hiéu
sudt tich loai Pb* ting 1én. V&i ham luong
nano sit 1a 0,3-0,4 g/l thi Pb* (ham lugng
20mg/1) bi loai 100% khéi dung dich; con khi
ham lugng nano sat 1a 0,1g/1 thi chi c6 82%
lugng Pb** trén bj téch loai.

Két qua thyc nghiém ciing cho thdy toc do
tach loai Pb** xay ra rt nhanh trong 5 phiit diu,
sau d6 giam dan va hau nhu khong thay d6i sau
10 phuit.
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3.4. So sdnh kha nang logi Pb** ciia nano sdt v
bot sat thuong mai.

Diéu kién thi nghiém: Ham luong Pb** ban
dau 12 20 mg/l, pH = 6.0, ham lugng nano sat
tuong tng 12 0,1g/1, ham lugng bot sét cling 0,1
g/l. Qua trinh thuc nghiém dugc tién hanh nhu
muc 3.2. Két qua thyc nghiém duogc biéu dién
trén dd thi 4.
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DO thi 4. So sanh hiéu qua tach loai Pb** giira
nano sat va bot sat.

Két qua thyc nghiém trinh bay trén db thi 4
cho théiy, tdc dd loai Pb** clia nano st va bot
sat khac nhau rd rét. Sau 5 phut, 70 % lugng
Pb** dugc loai khoi dung dich béng nano sit,
nhung ciing trong thoi gian dé chi 28% lugng
Pb** bi loai khi sir dung bot sit thuong mai.
Nhu vay, khi ham lugng Pb** trong dung dich
20 mg/l1, hiéu suat tich loai Pb** bang nano sat
cao gap 3 1an so voi bot sit thuong mai.

4. Két luan

- ]?ﬁ khao sdt tim dugc cdc diéu kién thich
hop de tach loai Pb** ra khoi dung dich nuéc
bang nano sat, d6 la:

+ Hiéu suét tach loai Pb** cua nano sit 1a
325gPb**/1kg nano sit khi ham lugng Pb** ban
dau dén < 50mg/1 va nano sat 1a 0,1g/1;

+ pH mdi truong tir 4,5- 7,5;

+ Thoi gian 1a 10 phut

- So vdi bot sit thuong mai, hi¢u qua tach
loai Pb** bang nano sat kim loai cao gap 3 lan.

- Viéc tach loai Pb®* bang nano sit xay ra
nhanh, tao it can rat thich hop dé ung dung vao
thyc tién x1r ly nuéce 6 nhiém chi.
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The removal of Pb** from aqueous solution using
Iron nanoparticles

Nguyen Thi Nhung, Nguyen Thi Kim Thuong

Institute of Geological Sciences, Vietnamese Academy of Science and Technology,
84 Chua Lang, Dong Da, Hanoi, Vietnam

Lead (Pb**) removal from aqueous solution have been investigated using iron nanoparticles. In
experiences, Lead (Pb**) concentration varied from 5 to 50 mg/l, iron nanoparticles, from 0,1 to 0.4
g/l, and pH, from 2.5 to 7.5. Commercially iron powder were also used for comparison with the
removal efficiency of iron nanoparticles. Results have shown that optimum conditions for 100% Pb**
removal from solution are: mass ratio of Pb**/ Fe’ nanoparticles = 1/10, pH = 5,0-6,5 and time 10min.
In studied conditions capacity on Pb**removal is 325gPb**/1kg Fe” nanoparticles. Experiment showed
also that efficiency for Pb>" removal by Fe’ nanoparticles was 3 times higher than that of iron
comercial powder.



