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T6ém tit. Bai bdo trinh bay két qua khao sat phuong phap xir Iy Pb** trong nuéc bing nano sit
téng hop duge. C4c thi nghiém dugc tién hanh véi ham lugng Pb** bién thién trong khoang tir
5-50mg/l, nano sit tir 0,1-0,4g/1 va pH = 2,5-7,5. Két qua thuc nghiém cho théy, voi pH = 5,0-6,5,
100% lugng Pb?* s& bj tach loai khoi dung dich sau thoi gian 10 phat khi ty 1€ khéi lugng nano sit:

sz*

10:1. PA xac dinh dugc hidu suit tach loai téi da Pb* cua nano sit 12 325ng2+/ 1kg nano

sit. Két qua nghlen ctru ciing cho thdy so vai bt sit thuong mai, hiéu qua tach loai Pb** bang
nano sit cao gép 3 14n, téc do nhanh hon va tao ra it cin thai hon.

1. D3t van dé

Chi 1a mét trong nhirng kim loai ning ddc
hai. Nguyén nhan giy 6 nhiém kim loai ning
no6i chung chi néi riéng trong cac ngudn nudc la
do nude thai tir cac nha may ma dién, nha may
co khn, nha may san xuét pin, ic quy va gom

.. chua xir ly hodc xir ly chua triét dé d6 ra
m6i truong. Khi sir dyng nguén nuéc c¢6 ham
lrgng Pb™ 16n trong mét thai gian dai khong
nhitng anh hudng dén sirc khoé, ma con ¢6 thé
sinh ra mdt s& bénh nguy hiém. Viéc nghién
ctru xir ly chi trong méi trudng nudce thu hit sy
chii y cta rit nhiéu phong thi nghidm trong
nude va qudc té. Theo tai liéu, ¢ nhidu phuong
phép tich loai chi, nhu phuong phap hip phu
[1,2], phuong phép vi sinh [3]. Tuy nhién xir ly
bing cac phuong phap trén gia thanh cao va
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khong triét dé. Vi vdy, viéc nghién ciru, khio
sat tim vat li¢u xur ly cac kim loai ning d¢c hai
noi chung va chi néi riéng trong nudc mdt cach
¢6 hiéu qua, than thi¢n hon véi méi truomg la dé
tai c6 y nghia khoa hoc va thyc tién cin thiét.
Mot trong nhitng vét li¢u mai xir ly nhanh, triét
dé, da timg dugc goi 1a "than dugc van nang" 1a
nano sit kim loai, mot sén phfim cong ngh¢
dang dugc chi y nghién ciru hién nay. Nano st
¢6 dién tich bé mat Iém c6 kha ning tach loai
céc kim loai ning va cic hgp chit hiru co trong
nudc cao [4-7]. Trong hai ndm vira qua, phong
thi nghiém cila chiing toi da nghién ciru tong
hop thanh cong nano sat kim loai bing phuong
phap khir FeCl; bdi NaBH, trong mdi truong
nudc [8]. Nano sit tong hop dirge c6 kich thude
hat tir 10 - 30nm, dang dugc mg dung dé xir ly
Pb**, Cr®", Mn®* va asen trong nudc. Trong bai
bao nay, chiing tdi trinh bay két qua nghién ciru
kha ning tich loai Pb> trong nudc bing nano
sat.
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2. Hoba chat, dung cu thi nghiém va phwong
phap nghién ciru

2.1. Héa chat va dung cu thi nghié¢m

- Dung dich FeCl;.6H,O 0.045M dugc
chuan bi tir mudi FeCl;.6H,0 tinh khiét hoa hoc
cua hdng Merck;

- Dung dich NaBH; 0.25M duoc chuan bj
tor NaBH, cua hang Merck;

- Dijch djch chuin Pb>* 1000ppm ciia hing
Merck;

- Dung dich NH4OH cua hang Merck;

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

- Nudc cét deion hoa (cét 2 lan trong phong
thi nghi¢m);

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

- Nano sit duge tong hop bang cach nho tir
tr dung dich NaBH, 0.25M vao dung djcl}
FeCl;.6H,0 0.045M, theo tai li¢u dd cong bo
[8];

- May khudy tir;

- Méay quang phd hap thu nguyén tir AAS
6800 Shimadzu cua khoa Hoa truong Pai hoc
KHTN-DHQGHN;

2.2. Phuong phdp nghién ciru

LAy 100ml dung dich Pb*" ¢6 ham lugng da
biét cho vao cbc 250ml, sau d6 cho mét lugng
nano sit nht dinh vao céc, khéy vai toe dd 600
vong/phut. Sau thoi gian nhit dinh, dung dich
khéo sat dugc lay ra va loc dudi ap suét thap
qua gidy loc 0.2um. Sau d6 xac dinh ham lugng
Pb* trong dung dich bang phuong phap quang
phd hip thu nguyén tir.

3. Két qua va thio luan

3.1. Dgc tinh cua hat nano sdt kim loai

Hinh 1. Anh TEM cua hat nano sit téng hgp duoc.

Kich thude hat va sy phan bd hat nano sét
dugc dic trung bai hinh anh TEM. Két qua cho
thay, hat nano sit tong hop duge cé kich thudc
tir 3- 50nm, c6 dang hinh cdu va tao thanh
chudi néi nhau. Kiéu lién két thanh chudi nay la
do su tuong tac giira cac hat sit kim loai c6 tir
tinh v&i nhau. Dién tich bé mat riéng cua hat
nano sit dao dong tir 24 - 28 m?/g.

3.2. Khao sat anh huong cua pH dén kha ndng
tach logi Pb’" trong mude bing nano st

pH moi trudomg 1a yéu td quan trong quyét
dinh dén hiéu qua tach loai Pb*"
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D4 thi 1. Anh huéng cia pH dén kha ning loai Pb?".
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Diéu kién khao sat duge tién hanh nhu sau:
chudn bi day dung dich hén hop Pb*" ham
luong ban dau 10 mg/l va nano sat ham lugng
0,1g/1 voi pH thay doi twong {rng tir 2.5 dén 7.5
duge khuay bang:, méy khuay tir 10 phat. Sau d6
cac dung dich duge loc qua mang loc ]\lCh
thude 0.2pum dudi ap suat thap. Ham luong Pb™
chua phan (ng con lai trong dung dich dugc
xac dinh bang phuong phap AAS. Két qua thuc
nghi¢m dugc trinh bay trén dd thi 1.

Két qua thyc nghiém biéu dién trén d6 thi 1
cho thdy, cung ham lugng nhu nhau, nhung khi
pH tir trén 4,5 thi 100% lugng Pb*" da duoc loai
khoi dung dich. Tuy nhién & pH>7,5, nhiing
dung dich ¢6 ham lugng Pb*" cao, dé két tia
Pb(OH), ngay truoc khi tuong tac voi nano sit.
Vi vay pH tdi uu cho céc 1an khio sét tiép theo
dugc chon trong khoang tir 5,0-6,5.

3.3.Khdo sdt anh huong cia ham hegng Pb*
ban ddu

Diéu kién thi nghiém: Ham lugng nano sit
ban dau la 0,1g/l, pH cta cac dung dich déu
duge diéu chinh dén pH=6,0, thay dbi ham
lugng Pb* tir 5 mg/l dén 50 mg/l. Qua trinh
thao tac dugc tién hanh nhu muc 3.2. Két qua
thyc nghi¢m dugc trinh bay trén dd thj 2.
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P4 thi 2. Anh hudng ctia ham lurgng Pb®* ban déu.

Két qua thuc nghiém biéu dién trén db thj 2
cho thay, khi ham lugng Pb** < 10.0 mg/1 thi chi
sau 10 phut 100% Pb* dugc tach loai khoi
dung djch (hiéu suit loai Pb>" cua nano sit
trong truong hop nay la 100mg Pb*/1g nano

sit). Khi ham lugng Pb™ = 50.0 mg/l thi 65 %
Pb*' bi loai khoi dung dich trong 10 phat (hiéu
sudt loai Pb*" cuia nano sat trong trudng hgp nay
dat 325mg Pb*"/1g nano sat). C6 thé néi vai ty
1é khdi lugng Pb*/nano Fe khao sat thi hi¢u
suit tach loai Pb®>" cua nano sit ty 1€ thudn voi
ham lugng Pb*" ban dau. Tuy nhién, ti 1é theo
khoi lugng ti wu gitta Pb™'/nano sat dé 100%
Pb** bj tach loai khoi dung dich 14 1:10.

3.4. Khao sat anh hwong cua ham legng nano
sat

Diéu kién thi nghiém: Ham lugng Pb>* ban
dau la 20 mg/l, pH = 6.0, thay déi luong nano
sat tir 0,1g/l - 0,4g/l. Qua trinh thao tic dugc
tién hanh nhu muc 3.2. Két qua thyc nghiém
dugce trinh bay trén dd thi 3.
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D6 thi 3. Anh hudng cia ham lugng nano sét.

Két qua thyc nghiém trinh bay trén dd thi 3
cho thiy, khi ham lugng nano sit ting thi higu
suét tach loai Pb®* tang 1én. V&i ham lugng
nano sit 1a 0,3-0,4 g/l thi Pb®" (ham lugng
20mg/l) bi loai 100% khoi dung djch; con khi
ham lugng nano sit 1a 0,1g/1 thi chi c6 82%
lugng Pb** trén bi tach loai.

Két qua thyc nghiém ciing cho thay téc do
tach loai Pb®* xay ra rat nhanh trong 5 phut dau,
sau d6 giam dan va hau nhu khéng thay ddi sau
10 phat.
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3.4. So sanh kha néng loai Pb** ciia nano sdt va
bt sat thuong mai.

Diéu kién thi nghiém: Ham lurgng Pb®* ban
ddu 1a 20 mg/l, pH = 6.0, ham lugng nano sét
tuong ung la 0,1g/1, ham lugng bét st ciing 0,1
g/l. Qua trinh thyc nghiém dugc tién hanh nhu
muyc 3.2. Két qua thuc nghiém duge biéu dién
trén db thi 4.
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Db thj 4. So sanh hleu qua téch loai Pb* glﬁa
nano sit va bot sit.

Két qua thyc nghiém trinh bay tren dd thij 4
cho thay, téc do loai Pb>* cia nano sit va bot
sat khac nhau rd rét. Sau 5 phat, 70 % lugng
Pb* dugc loai khoi dung dich bang nano sét,
nhung ciing trong thoi gian d6 chi 28% lugng
Pb* bj loai khi sir dung bdt sit thuong mai.
Nhur vay, khi ham lwgng Pb** trong dung dich
20 mg/l, hiéu suit tach loai Pb®* bing nano sit
cao gap 3 lin so vi bot sit thuong mai.

4. Két ludn

- D4 khio sét tim dugc cac diéu kién thich
hop dé tach loai Pb*" ra khoi dung dich nuéc
bang nano sat, 46 la:

+ Hiéu sut tach loai Pb®" cua nano sit l1a
325gPb®*/1kg nano sét khi ham lugng Pb* ban
diu dén < 50mg/l va nano sét 12 0,1¢/1;

+ pH moi trudmg tir 4,5- 7,5;

+ Thoi gian la 10 phat

- So véi bdt st thuong mai, higu qua tach
loai Pb** bang nano sit kim loai cao gap 3 lan.

- Viéc tach loai Pb** bang nano sit xay ra
nhanh, tao it cin rat thich hgp dé img dung vao
thyc tién xir ly nude 6 nhiém chi.
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The removal of Pb*" from aqueous solution using
Iron nanoparticles

Nguyen Thi Nhung, Nguyen Thi Kim Thuong
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84 Chua Lang, Dong Da, Hanoi, Vietham

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.



