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kha nang xir ly Pb*" trong nudce cua bot

T .
v e nano bari hydroxyapatit
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TOM TAT

Bot nano bari hydroxyapatit (n-BaHAp) tong hop bing phuong phip két tia héa hoc sir dung aé |,
ioﬁ l;bni trong nillréc. I\)Z‘)I; s )(/éu t6 nhﬂ pH, thoi gian' “é‘é}“‘:s khoi lwong n'BﬁHAP Vva ndng 46 ban dgz
cia Pb* anh huéng dén hiéu sudt va dung hrgng xii ly Pb*" da dugc khao sét. Két qua thu duoc trong g;,
kién & pH 4,8; nhiét d6 phong; thai gian xir Iy 30 phut va khéi lrgng bdt nano BaHAp 0,1 g, higu su; "
1y va dung lwong hip phu Pb?* 1dn lugt dat 94,19% va 18,82 mg/g

Tir khda: Nano bari hydroxyapatit; Hip phy; Xir Ii chi.

1. it vin dé

Hién nay, céc ion kim loai ning tir chit thai cong nghiép da va dang gay ra 6 nhim nghiém trong cho
mdi trudng nuée. Him lugng cao cia ion kim loai ning nhu Pb** (> 0,05 mg/mL), Cu?* (> 1,3mg/m)
Cd*" (> 0,003mg/mL) ... c6 trong nudc uéng da dnh huéng tryc tiép dén sizc khoe con ngudi [1], khi thin,
nhép vao co thé nguoi, ching thuong khéng tham gia hoic it tham gia vao qud trinh sinh héa ma tich Ity
trong co'thé tir d6 ¢ thé gdy nén cac bénh nhu rdi loan thén kinh, thiéu mau, ung thu ... D3 c6 nhidy phuong
- phép duoc 4p dung dé tach cac ion kim loai néng ra khéi méi trudmg nhu: phuwong phép co hoc, phuong
~ phép héa Iy (phwong phap hdp phy, trao déi ion ...), phuong phdp sinh hoc, phuong phép héa hoc... Trong

3 phép hfp phu 12 phuong phdp duge sir dung phé bién bai ¢ nhiéu wu diém hon so VOi céc
nhu thiét bi don gif.n, kinh té, than thién véi méi trudmg va mang lai higu qua xir 1y cao,
t6 eé ddc tinh cao d6i véi sirc khoé con'ngudi. Chi gy dgc cho hé thin kinh trung wong,

€n, tdc dong lén h§ enz?np c6 nhém hoat d¢ng chira hydro. Nguai bi nhiém déc chi sé
%?éiyét u t6 gay thieu mdu va phd huy tuy xwong. Vi viy, loai bé chi khoi méi
hiét. Vat ligu dung loai bé Pb?* thudmg sir dung 14 than hoat tinh, oxit nhdm, zeolit,
it hép phu sinh hoc va cic phé phim néng nghiép ... [2-6]. Trong sb 6, HAp
Pb*" trong nuée uéng vi HAp khéng 1am anh huéng tdi sirc khoe con ngudi vi
: thanh P1}§n chinh ciia xuong, Tang va m6 cimg clia ngudi va ddng vit c6 vi.
hop & nhiéu dang khac nhau va mg dung trong nhidu linh vyc: trong y sih
Wﬂhmj‘i’h‘gﬁt liéu cdy ghép xuong ... [7.9], trong xit 1y méi trudng lim Vi
ol B§2+, IS’ rggu cho HA%) r[ngt széo?hi khoa hoc da thay thé ion Ca** trong
qac}:)AglI:jgih{f: ;2 ll‘()hé :gng hép phu, trao d.c‘)i ion vdi cdc ion khjlc mﬁ‘
; a1 b6 nhimg ion dgc hai nhur Cu?*, Pb*, Zn*, &
mléc [22]. Trong nuge, chua o6 cbng trinh ndo cong bé vé ting hop BaHA?
cl A trong viéc loai bo jon kim loai ngng, 4 .




Néi tiép cdc nghién ctru cia nhém téc gia vé tdng hgp bot n-BaHAp béng phuong phap ké} tia hoa hoc
[23] va sir dung bot n-BaHAp tdng hop duge dé loai bo ion Cd** trong mdi trudng nudce dat higu suat 91,77
% [24], trong bai bdo nay, chung t4i gidi thi¢u két qua nghién ctru kha nang xir ly Pb?* cta bot n-
BaHAp.

2. Co s& Iy thuyét va phwong phip nghién ciru

2.1. Téng hgp bjt n- B. ¢ '
Bt nano BaHAp dugc tong hop bing phuong phap két tia héa hoc [23], di tir dung dich Ba(OH), va
H3PO4 trong nudc theo phuong trinh sau:

10Ba?* + 6P04> + 20H > Baio(PO4)s(OH); (1)

Dung dich HsPO: 0,3 M dugc thém dén vao dung dich Ba(OH), 0,02 M véi tde 46 4 ml/phut sao cho ti
mol Ba/P = 10/3. Trong sut qué trinh phan {mg, pH dung dich trong khoang 10 + 14, nhiét 46 80 °C va toc
do khuéy 800 vong/phut. Khi thém hét H:PO4, hdn hop tiép tuc dugc khudy trong 2 gi&, dugc gia héa trong
1 gio & nhiét d phong, roi duge loc va rira bing li tdm v&i téc d6 5000 vong/phiit cho dén khi vé pH trung
tinh. Sau d6, mau dugc sdy & 80 °C trong 24 gid va nghién trong céi ma nio thu duge bot n-BaHAp
mau tring min.

2.2. Hip phu Pb2+ bing n-BaHAp

Qué trinh hdp phu dugc thuc hién bing cich cho bt n-BaHAp vao binh chira 50 mL dung dich Pb*
trong cac diéu kién thay dbi: thoi gian hép phuy tir 3 dén 60 phit; pH 2,5 = 5,5; khéi lugng chét hip phu n-
BaHAp trong khoéng 0,02 + 0,2 g; ndng &5 ban ddu cita Pb?* tir 10 dén 60 mg/L. Hén hop duoc khudy
bing may khudy tir Spin Master Model No.4803-02-USA véi toc d¢ khudy 800 vong/phut. Sau khi hép
phy, loc téch riéng chét rin va dung dich. Phin dung dich dugc sir dung dé dinh lugng ion Pb** con lai bing
phuong phap hip thy nguyén ti (AAS). Phin chit rin dugc rira sach bing nudc cat, sy khé & 80 °C va
duoc dimg dé xac dinh thanh phin bing phuong phap tan xa nang lugng tia X (EDX) trén may JSM 6490-
JED 1300 Jeol (Japan).

Dung hrgng va hiéu suét hip phu Pb?* dugc xac dinh theo hai phuong trinh [24]:
G -C (2)

v
3)

dung lugng (mg/g) va hiéu suét hép phu (%), C; 12 ndng d6 ban diu cua
lai san khi xir Iy (mg/), V 1a thé tich dung dich (1), m 12 khéi lugng chat

xac dinh dya trén dudng hip phy ding nhi¢t Langmuir (phuong

(4)
(5)

| can béng; Q la dung hrong hép phy; Qn 1a dung lugng hip phu
Q. = f(C.); K1. 12 hing sb can bing hip phu; Kr va n 1a cac
xac dinh theo hai m6 hinh ddng hoc: mé hinh gia bac 1
trinh 7) [26]:

(6)
(7)

i cén bing va & thoi diém t (mg/g), k; va k, 1an luot
c 2 (g/mg.phit).



i h‘P phu Pb2+ ciia nano BaHAp

3. Két qua v thiio luin P
3.3.1. Khdo sdt cdc 16 anh hasomE

o da thoi gian hAPPRY _thanh phin bot n-BaHAD tryg, .
Anh huéng cia hép phu bdi DO n-B*llqug’ tia X. Két qua cho thiy say ,gf‘ EZ““km

Dé khing dinh ion Pb*” 4ue¢ t4n xa DANS . 6i % vé khéi hrong chiém ;2P Phy, b
phu duge xdc dish bing Bﬁ;hrz’sfhixuﬁthién Lt B ohicm 1,97 o,
c4c pic dac trung cho 1- ;

bang 1).

(hiny )

I 13 G 1 m o s @ - =
. e 00— @™
S T 10
° ; ‘:BaHAp trudc va sau khi xit Iy Pb**

Hinh 1. Phé EDX ctia b9t

Bing 1. Thanh phdn cdc nguyén 16 cd trong

%Khéilugng | p | Ba | O
Nguyén t6 : o1 e
Truéc hép phy | 5,24 | 38,79 40,02 | 9,99 | 1,65 0,22 | 4,08 ¥
41,63 | 1036 | 1,73 | 0,18 | 3,79 | 19

Sau hdp phu | 5,40 34,92

Anh huong ctia thoi gian tiép xic dén hi¢u sudt va dung luong hég phu Pb” cia 0,1 g bot n-BaHAp g,
thoi gian duoc thé hién trén hinh 2. Két qua cho thdy khi thovi gian ticp xic ting, dung wong va hig g
hit dén 60 phut, dung luong hap phu ting din 4 3,

b6t n-BaHAp trudc va sau khi xir I pp2+

C Ca | Si Na Pb

hép phy tang. Trong khoang thoi gian khdo st tir | p :
phiit diu, sau 46 tang chim v gin nhu én dinh. Hi¢u sut hap phy ting dan theo théi gian, tuy mhie
nhiimg thbi gian > 30 phut hiéu sut dat gié trj én dinh khoang 94,1 %. Do vay, thi gian 30 phit dugc

chon dé xir Iy Pb*".

21 T T T T T T T

AN AL e T Y
t (phat)

A 7ok
=dzt Idun% lzvng va hiéu sudt hdp phu theo thoi gian
& V=30mL, Cy=40mg/L, T=25°C

nhiéu vao £ 4
két m,";‘b(i‘)‘“ dung dich vi pH lam thay i tinh chit bé m ©%

1da dugc khio szitth)2 Eﬁ“% mi trudmg axit yéu (5,7 < pH <N %"
theo pH duge giéintijdl ki¢n pH < 5,7. Két qua bién thién dun luget

&u trén hinh 3, Ty ddy nhan thdy, trong khodng?



khdo sat, hiéu sudt va dung lugng hdp phy ting khi pH ting. Két qua ndy duoc gii thich la do trong mdi
trurdng axit, n-BaHAp bi proton héa va khi dé bé mat cua hat sé tich dién duong dan dén lam giam s6 lugng
tAm phu cua n-BaHAp va xdy ra sy hép phu canh tranh giira ion H* va ion Pb?, do d6 lam giam kha
ning phu. Mit khdc, & ving pH thap, mét phin bot n-BaHAp bi hoa tan nén lam giam dung hrong va
hiéu suat hap phu. Vi vdy, c6 thé chon pH trong khoang pH = 4,5 + 5,5. Tuy nhién, dé thuan lgi cho qua
trinh xir 1y, pH tw nhién (4,8) dugc chon d6i véi hip phu Pb** cho nhig nghién ciru tiép theo.

185 %
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Hinh 3. Su bién déi dung lweong va hiéu suét hip phu theo pH ciia dung dich ban dau
MnBatiap = 0,18, V=50mL, Co=40mg/L, T =25 °C

* Anh huwéng cia khdi lrgng n-BaHA
Két qua khao sét anh hudng cua khéi luong bot n-BaHAp dén dung luong va hidu sut xir ly Pb** 40
mg/L dugc thé hién trén hinh 4. Khi khi lugng ting tir 0,02 dén 0,1 g, dung luong hap phu giam tir 81,3
xubng 18,82 mg/g va hiéu sut hip phu tang tir 81,3 dén 94,1 %. Khi khéi hrgng chat hip phu tang tir 0,1
dén 0,2 g, dung luong gizm din xuéng 9,44 mg/g va hidu suit hip phu thay dbi khong dang ké, dat 94,4
%. Vi vdy, dé dat dugc dung lrong va hiéu sudt hip phu dong thai cao (18,82 mg/g; 94,1 %), khéi lugng
n-BaHAp 0,1 g duoe lya chon dé nghién ciru xir 1y Pb**.

U R TR T %

008 008 010 0,12 0,14 016 018 020 o,aw
0, s, (8)
BaHAp dén durg leong va hiéu sudt hap phu Pb**
Co=40mg/L, T=25°C

dén dung lugng va hiéu sudt hip phy. Két qua khao sét qua
»>* ban dau thay d6i tir 10 dén 60 mg/L cho thay trong khoing
dung hrong hép phy ting, hiéu suat hip phy gidm (hinh 5). D&
a0 (18,82 mg/g; 94,1 %), ndng dd Pb** i wu duge chon 1 40
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3.2. Nghién cieu dwimg ding nhigt hip phu ién ctru: 0,1 g n-BaHAp v6i thi gian hip

HEEE Sy "
o 2+ su kién tbi uu 42 nghi i  hap phy 3
TR L e S SR B
izcutd?nll)l m‘)_ng’Pl;l2+ ct‘mglai & trang théi can bang (Co), tir d6 c6 thé s IQ v g ¢f

t6m tat trong Bang 2. ) \ e el
CJQ, két qui dquc g ié'" do”i oo nénn do. Pb2+ & tr(mg thadi cén bang

Bing 2. Céic gid tri LnCe, LnQ, C/Q b
Néng d6 Pb** ¢ trang 1nC, Q(mg/g) InQ CJ/Q
thai can bang Ce (mg/L)
0,10 230347 © 495 15599 0,020
0,80 0,223 2y 960 2,262 0,083
1,32 0,278 1434 2,663 0,092
2:36 0,858imidles 18,82 2,935 0,125
4,05 | 1,399 22,98 3,134 0,176
9,12 % 2010 25,44 3,236 0,358 J

Dua vio két qua bing 2 xay dyng dudmg ding nhi¢t hap phu theo m6 hinh dang nhiét hap phy
Langmuir (theo phuong trinh 4) va Freundlich (phuong trinh 3) kit qua dl!(!? thé hién trén hinh 6a va 6b.

dé thj ciia dudmg hip phu ding nhiét, xéc dinh cac hang so thye nghiém: dung luong hap phu lin
dudmg déng nhiét Langmuir (Qm); hing s6 can bang hap phu (K1) va cac hing so thuc nghiém
gy dra ra trén bang 3. Két qua thu duge cho thay, sy hap phu Pb** trén n-BaHAp tuin
phu déng nhiét Langmuir va Freundlich. Tuy nhién, theo mé hinh Langmuir cho
0,9829) so v6i'mé hinh Freundlich (R? = 0,969). Diéu nay cho thiy qué trinh

¥ 34
32] ()
3,04
2,84
2,6

© 241

oo
2,04
1,84
1,6 4
14

y=0,39.x + 2,494
R = 0,969

L e v e TR
tai 25°C theo Langmuir (a) va Freundlich (b)

" On K1, K, n trong phiong trinh Langmuir va Freundlich




Langmuir Freundlich
Qm Ko R? n Kr R?
26,810 1,003 0,983 2,564 12,110 0,969

3.3. Pgng hoc ciia qud trinh hdp phu
Dua vio két qua nghién ctru dnh hudng cia thai gian hip phu téi dung lrong hép phu Pb** trong diéu
kién: néng do Pb>* ban dau 40 mg/L; 0,1 g n-BaHAp & pH = 4,8 va tai nhiét 46 phong (25 °C) thé hién trén
bang 3. Tir 46 x4y dung dugc dd thi coa phuong trinh déng hoc hép phuy gia bic mdt (theo phirong trinh 6)
va bic hai (theo phuong trinh 7), két qua thé hién & hinh 7.
Bing 4. Gié tri t/Q bién dbi theo thoi gian hap phu t

t (phit) 3 10 20 30 40 60
Q tg/d) 12,40 13,70 16,75 18,82 19,00 19,10
In(Qe-QY) 1,92 171 0,90 0,97 161 230

vQ 0,24 0,73 1,19 1,59 2,11 3,14
(phﬁt‘g/mg) > kd ’ ! )

310

ol ®
- 2,5
=
S 2,0-
3
& 151
g

y=0,0494.x + 0,159
= 0.57 R = 0,997

— . v : 0,04+— . r . . . x
20 0T 107 W RGN sh R 160
t (phut)

] ‘bféng“phwang trink d@gng hoc hdp phu gid bdc I (a) va gia bac 2 (b)

hinh 7 tinh dugc cic hing sé tdc d4 hip phu (k) va dung luong hip phu
7N in dugc gidi thiéu trong bang 5. Gia tri Q. tinh theo phuong trinh
ng/g) khic xa gid tri Q. xdc dinh tir thuc nghiém (19,2 mg/g). Trong
g hoc hip phu gi4 bac 2 (20,240 mg/g) khdng khic nhiéu so véi Q.,
- 1. Két qua nay chimg 19 trong diéu kién nghién ciru (khdi lugng bot
b** 40 mg/L) qua trinh hap phu Pb** bang bt n-BaHAp khong tuin

' ﬂbﬁc 1 ma tuéin theo phuong trinh ddng hoc hap phu gia bac 2. Hing

0,015 g/mg phit.
tinh theo phuong trinh dgng hoc gia bac mot va gia bac hai
~ |  Phuong trinh dong hoc gia Q.
mil. béc hai thyc nghiém
el Q. ky R? (mg/g)
| 20,240 0,015 0,997 19,2

.

Kkét tira hoa hoc da dugc sir dung dé nghién ciru qué trinh hép
- cho thﬁy qua trinh hﬁp phu chiu sy dnh hudng cia cac
phu vé ndng d9 ban dau ciia Pb>*. Trong diéu kién pH,

Ap va ndng 46 ban diu ciia Pb** 40 mg/L, sy hip phu
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ABSTRACT
Study on removing Pb** ions by nano barium hydroxyapatite powder
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(BaHAp) synthesized by chemical precipitation method was used
ion. The effects of factors including mass of n-BaHAp, contact time
on Pb** efficiency and capacity were investigated. The result
rption capacity of Pb** reached 94.10 % and 18.82 mg/g at the
Pb? intinal concentration of 40 mg/L and contact time 30




