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HAP PHU AMONI TREN VAT LIEU QUANG APATIT/NANO OXIT SAT TU

Ngo Thi Mai Viét
Truong Pai hoc Su pham — DH Thai Nguyén

TOM TAT

Bai bao nay trinh bay cic két qua nghién ctru vé kha ning hip phu amoni cia vat lidu quing
apatit/nano oxit sat tir. DA nghién ctru hinh thai, ciu trac cua vat liéu béng phuong phap SEM va
TEM. Nong d6 cua amoni dugc xac dinh bang phuong phap quang pho héap thu phan tir. Ba nghién
ctru cac diéu kién tdi wu cho phép xac dinh amoni bang phwong phap quang pho hap thu phan tur:
bude song 420 nm; pH 2; thoi gian 30 phit. Cac thi nghiém hap phu amoni trén vat liéu dugc tién
hanh véi cac thong sb sau: khoi luong vat liu: 0,1g; thé tich dung dich amoni: 25 mL; pH 7— 8;
tdc do lac 200 vong/phut; thoi gian dat can bang hép phu 1 150 phit & nhiét d6 phong (25 + 2°C);
Trong khoang nhiét d khao sat tir 298 + 338K, dung luong va hi¢u suat hap phu amoni trén vat
lidu giam. Dung luong hap phu amoni cuc dai trén vat lidu & 25 + 2°C theo mé hinh dang nhiét hap
phu Langmuir 1a 13,69 mg/g.

Tir khéa: hdp phu, amoni, ding nhiét Langmuir, quing apatit, nano sdt tir oxit.
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REMOVAL OF AMMONIUM FROM AQUEOUS SOLUTIONS BY USING
APATITE ORE/Fe;04s NANOPARTICLES

Ngo Thi Mai Viet
University of Education — TNU

ABSTRACT

Removal of ammonium from aqueous solution by using apatite ore/Fe;O4 nanoparticles was
investigated in the present study. Characterizations of the material were examined by SEM and
TEM. The concentration of ammonium was measured by Ultraviolet-visible spectroscopy (UV-
Vis). The optimum conditions for examining ammonium by UV-Vis were systematically studied
and found as wave length 420 nm; pH 2; time 30 min. The experiments were conducted using the
following parameters: absorbent mass 0.1 g; the solution volume 25 mL; pH 7,0 — 8,0; shaking
speed 200 rounds/min; contact time 150 min at room teperature (25 + 2°C). In the temperature
range of 298 + 338K, the ammonium adsorption capacity and the ammonium effective adsorption
were reduced when the temperature increased. Maximum ammonium adsorption capacity on the
material was calculated by the Langmuir adsorption isotherm model as 13.69 mg/g at 25 + 2°C.
Key words: adsorption, ammonium, Langmuir isotherm, apatite ore, Fe;O, nanoparticles.
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1. Mé diu

Amoni khong gdy anh huong tryc tiép dén
suc khoe con nguoi, nhung trong qua trinh
khai thac, luu trlt va xur ly, amoni dugc
chuyén hoéa thanh nitrit (NO,) va nitrat (NOy
) 1a nhitng chat c6 tinh doc hai cho con ngudi.
Trong nudc ngadm amoni khong thé chuyén
hoa duge do thiéu oxy. Khi khai thac 1én va
tiép xtc truc tiép v6i oxy, amoni chuyén
thanh nitrit (NO,) va nitrat (NOj3) tich tu
trong thirc dn. Khi an udng nudc co chia
nitrit thi co thé s& thiéu mau, xanh da, giy
bénh & duong ho hip, giy ung thu. Nitrat tao
ra chimg thiéu vitamin va co thé két hop voi
cic amin dé tao nén nitrisamin 1a nguyén
nhan giy ung thu & nguoi. Vi vay, loai bo
amoni trong cac ngudn nudc bing phuong
phap hip phu la hudng nghién ctu duoc
nhidu nha khoa hoc quan tdam [1-6]. Cdng
nghé nano dang dan 1am thay d6i cudc sdng
cua con nguoi. Voi kich thudc vo cung nhd
va dién tich bé mat riéng kha 16n, vat li€u
nano c6 nhiing tinh chit doc dao, duoc ung
dung rong rdi trong nhiéu linh vuc khoa hoc,
cong nghé va doi song, trong d6 c6 cong nghé
Xt 1i moi truong [7]. Bai bdo nay trinh bay
céc két qua nghién ctru sy hap phu amoni trén
vat lidu quing apatit/nano oxit sat tur.

2. Hoa chit va thiét bi nghién ciru

2.1 Héa chit:

FeCl3.6H,O > 98,5%; FeCl,.4H,0 > 99%;
NaCl > 99%; HNO; 65 + 68%; HCI 36%;
NaOH > 96%; KI 99%; KNaC4H;O0s 99,5%;
NH; 25%; NH,C1 > 99%. T4t ca héa chat trén
déu c6 do tinh khiét PA.

2.2 Thiét bi va dung cu nghién civu:

May lic H4Y (Trung Qudc ); May do pH 2 s
Presisa 900 (Thuy Si ); Méay quang phd hip
thu phan tir UV 1700 (Shimadzu - Nhat Ban);
Tu sy Jeio tech (Han Qudc); Can dién tir 4 s6
Presicsa XT 120A (Thuy S7); Binh dinh mitic,
cbe thuy tinh, pipet, binh tam giéc., ...

2.3 Ché tao vit liéu hip phu

2.3.1 Chudn bi nguyén liéu: Quing apatit tu
nhién loai II (nguyén liéu) duoc lay & huyén

Cam Puong, Lao Cai. Quing dugc nghién
dén kich thuéc nhé 0,1 mm sau d6 duoc séy
khé & 100°C, dé ngudi va bao quan trong lo
polietylen sach va kin.

2.3.2 Ché tao vt liéu hdp phuy: Ché tao cac
hat nano tir tinh bang phuong phap dong két
tua. Cac hat nano oxit sit tir dugc tao thanh
khi cho dung dich hdn hop hai mudi sit 1a
FeCl, va FeCl; vai ty 16 mol FeCl, : FeCl; =1
: 2, tai pH = 12 bang cach cho phan tmg véi
dung dich NH; & nhiét do 80°C. Can 1,72 g
FeCl,.4H,0 va 4,66 g FeCl;.6H,O cho vao
cbe 500 mL, thém 160 mL nude va khudy tir
gia nhiét dén 80°C trong 30 phtt. Thém din
25 mL NH; 25% véi toc do 1 giot/gidy. Khi
thiy dung dich chuyén tir mau vang da cam
sang mau den tic la cac hat sat tir da duoc
hinh thanh, khudy thém 15 phut sau d6 cho 10
g quing apatit vao va khudy tiép trong 30
phut. Sau khi phan ung xong, 1am ngudi hon
hop phan ung dén nhiét do phong, loc ria
nhiéu 1an bang nudc cat hai 1an dé loai bo
NH; du, cac mudi sat hodc NH,CI, san phém
thu dugc 13 chat ran mau den. Cudi cung sy
chat rin & 40°C trong thoi gian 20 gio, thu
duoc vat liéu [8].

2.4 Quy trinh thwc nghiém va cdc thi
nghiém nghién ciru

2.4.1 Quy trinh thuc nghiém

Trong mdi thi nghiém hap phu:

- Thé tich dung dich amoni: 25 mL v&i ndng
d6 xac dinh (cic nong d6 nay duoc chi 1d
trong muc

2.4.2 Cac thi nghiém nghién cuu

- Lugng chit hip phu: 0,1 g

- Thi nghiém dugc tién hanh & nhiét 46 phong
(25 + 2°C), s dung may lac véi toc do 200
vong/phdt.

2.4.3 Cac thi nghiém nghién cuu

* Khao sat diéu kién tdi uu cho phép xac dinh
amoni bang phuong phap UV-Vis:

+ Anh huéng cta budc song: Nong do amoni
1a 5,0 mg/L; budc song thay doi tir 400 dén
600 nm.
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+ Anh huéng cua pH: Sir dung bude song da
t6i wu; ndng do amoni 1a 5,0 mg/L; pH thay
doi tir 1+8.

+ Anh hudng cua thoi gian sau khi thuc hién
phan g tao mau gitra amoni va thudc thir:
Str dung budc song va pH da t6i wu; nong do
amoni 1 5,0 mg/L; thoi gian thay doi tir 5 +
50 phut.

* Khao sat mot sb yéu to anh huong dén qua
trinh hip phu amoni cua vat liéu:

+ Anh huéng cua pH: pH thay doi tir 2 + 8;
néng do amoni ban dau: 49,12 mg/L; thoi
gian hap phuy: 150 phat.

+ Thoi gian dat cAn bang hap phu: St dung
gia tri pH t6i wu, nong do amoni ban dau:
48,92 mg/L; thoi gian hap phu thay doi tir 10
+ 240 phdat.

+ Anh huoéng cua nhiét do: sir dung gia tri pH,
thoi gian t6i uu dd xic dinh ¢ thi nghiém
truée; ndong do amoni ban dau: 48,92 mg/L;
cac nhiét do nghién ciru 25°C; 35°C; 45°C;
55°C; 65°C;

+ Anh huong ciia ndong d6 ban ddu va xéac
dinh dung luong hip phu cuc dai: sir dung gia
tri pH, thoi gian tdi wu d3 xac dinh & céc thi
nghiém trudc; nong do ban dau thay doi tur
19,75 dén 198,49 mg/L, tién hanh thi nghiém
& nhiét do phong (25 + 2°C).

Hiéu suét hap phu cua qué trinh hip phu dugc
tinh theo cong thuc:

c,-C

H= L 100% (1)

0
Trong do:

- H: hiéu suat hap phu (%)

- C,, Ct: néng do6 ban dau va néng do tai thoi
diém t cua dung dich amoni (mg/L)

- Dung luong hép phu cuc dai duoc xac dinh
dua vao phuong trinh hap phu déng nhiét
Langmuir dang tuyén tinh:

C
cb — 1 @ + 1 (2)
d  Omax U maxD

Trong do:

- 0, Jmax: dung lugng hép phu va dung lugong
hép phuy cyc dai (mg/g).

- Cy: nOng d6 amoni tai thoi diém cén bang
(mg/L).

- b: hing s6 Langmuir

- V& d6 thi Cy/q = f(Cy), tir ddy tinh dugc dung
lugng hép phu amoni cuc dai trén vat liéu.

* Cac phuong phap nghién ctru:

- Nong d6 amoni duoc xac dinh bang phuong
phap quang phd hip thu phan ti (UV-Vis).
Thiét bi dugc sir dung 12 may quang phd hap
thu phan t&¢ UV 1700 (Nhat Ban).

- Hinh thai va cdu trac ciia vat liéu dugc
nghién ctru bang phuong phap hién vi dién tir
quét (SEM) va phuong phap hién vi dién tur
truyén qua (TEM). Anh SEM cua vat liéu
dugc dugc do trén may JEOL 6490 JED 2300
(Nhat Ban); Anh TEM cua vt liéu duoc duoge
do trén may JEOL-JEM-1010 (Nhat Ban).

3. Két qua va thao luin

3.1 Piém ding dién ciia quing apatit tw nhién
va vit lidu (qudng apatit/nano oxit sit ti)

Lan luot cho 0,2 g vét liéu vao 12 binh non
chtra 40 mL dung dich NaCl 0,1M sau dé
didu chinh pH cta cac dung dich (pH ban dau
- pHye) tang dan tir 1+ 10 bang dung dich
NaOH hoidc HCI. Bé yén cac dung dich trong
48 gio sau do xac dinh lai pH cua cac dung
dich, gi tri pH nay goi 1a pH can bang (pHe).
ApH 1a hiéu sb giita gia tri pHye va gia tri
PHe. V& dd thi biéu dién sy phu thudc cia
ApH vao pHpy, diém giao nhau gitra dudng
cong voi toa dd ma tai d6 ApH = 0 cho ta gia
trj diém dang dién cua vat liéu.

Két qua xac dinh diém dang dién cua cua
quang apatit tu nhién va vét liéu quang
apatit/nano oxit sit tir duoc trinh bay trong
hinh 1.
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Hinh 1. Biém dang dién ciia quing apatit tw nhién (a) va vit liéu (b)
Két qua chi ra rang gia tri diém déng dién (pI) cua vat liéu 13 6,3 cao hon gia tri diém ding dién
cua nguyén li€u 1a 5,5; K&t qua nay budc dau cho thay, viéc phu nano sat tir oxit 1én quang apatit
da duoc thyc hién. Tir gid tri cua diém dang dién va khi biét pH cua dung dich nghién ctru sé xéac

dinh duogc dién tich cta bé mat vat liéu.

3.2 Hinh thdi, cdu triic ciia quéng apatit tw nhién va vit ligu

Anh SEM cuia quing apatit tu nhién va vat liéu quing apatit/nano oxit st tir dugc trinh bay trong

hinh 2.

coonm JSl IME-MKL 5.0k & Omm x80 0k SE(M) ' 500nm b
Hinh 2. Anh SEM ciia qudng apatit tw nhién (a) va vt liéu (b)

Két qua nghién ctru hinh dnh bé mit cho thay,
bé mat vat liéu qudng apatit/nano oxit sét tur
c6 do xdp va dong déu hon so v6i quing
apatit ty nhién.

Anh TEM cua vét lidu quing apatit/nano oxit
sat tir dugc trinh bay trong hinh 3.

Hinh 3. Anh TEM ciia vat liéu quang apatitinano
oxit sat tir

Hinh anh TEM cho thdy, cac hat nano oxit st
tir c6 dang hinh cau, phan bd déu vai kich thudc
khoang 20 — 25 nm. Cac két qua nghién ctru
hinh thai, cAu tric ctia vat liéu va nguyén liéu
budc dau cho phép du doan, dung luong hip
phu amoni trén vat li€u quiang apatit/nano oxit
sat tir s& cao hon trén quing apatit tu nhién.

3.3 Khdo sdt diéu ki¢n téi wu cho phép xdc
dinh amoni bing phwong phdp quang phé
hdp thu phén tir (UV-Vis)

3.3.1 Budc song

Két qua khao sat sy anh huong ciia bude song
dén do hdp thu quang cua dung dich amoni
(ndng d6 5,0 mg/L) dugc thé hién trong bang 1.
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Bang 1. Sy phu thuéc dé hp thu quang ciia dung dich amoni vao buée séng

B“’E’ncn:;’“g 400 410 420 425 430 435 440 450 470 510 550 600

Abs 0689 0,731 0,758 0,748 0,731 0,724 0,686 0,657 0,647 0512 0457 0,321

Két qua cho thiy & budc song 420 nm thi d6 hip thu quang cua dung dich amoni 1a 16n nhit. Day
1a budc song t6i wu chung t6i s& chon dé do do hap thu quang ciia dung dich amoni trong céc thi

nghiém tiép theo.
3.3.2pH

Két qua khao sat sy anh huong ciia pH dén phép do UV - Vis ciia dung dich amoni (ndng d6 5,0

mg/L) duogc trinh bay trong bang 2.

Bang 2. Su phu thuéc d hdp thu quang ciia dung dich amoni vao pH

pH 1,0 2,0 30 4,0

5,0 6,0 7,0 8,0

Abs 0,756 0,761 0,740

0,735

0,700 0,686 0,563 0,502

Két qua cho thdy: pH t6i uu cho phép do xac
dinh amoni bang phuong phap UV- Vis la
trong khoang 1-2. Piéu nay co thé dugc giai
thich 1a do & ving pH nay amoni ton tai hoan
toan ¢ dang NH," theo can bang [9]:

NH;" < H"+ NH;
3.3.3 Thoi gian
Két qua nghién ctru sy anh hudng cua thoi
gian t6i phép do xac dinh amoni (ndng do 5,0
mg/L) bang phuong phap UV- Vis dugc thé
hién trong hinh 4.
Abs

08
0.75
0.7

Thoi gian ( Phat)

0.65
0 20 40 60

Hinh 4. Su phu thuée dé hp thu quang ciia dung
dich amoni vao thoi gian
Két qua cho thdy thoi gian t6t nhit dé xac
dinh amoni bang phép do UV - Vis la khoang
20 - 50 phut sau khi 1én mau. Diéu nay co thé
dugc giai thich rang, thoi gian can thiét dé
phan @mg tao mau giita amoni voi thudc thir
Nestler dat can bang 1a khoang 20 phut. Dé
cac thi nghiém co sy dong nhét, ching t6i tién

Trén co s& cac diéu kién ti wu cho phép xac
dinh amoni bang phuong phap quang phé hip
thu phéan tr da thiét 1ap, chung t6i tién hanh
xdy dung duong chuan xac dinh nong do
amoni. Két qua duoc trinh bay trong hinh 5.

1.5
y = 0.1364x + 0.0525
1 .
R? = Qoa0e—*~ B
05 _
__‘_—’"
0 &
0 2 4 6 8

Abs

C (mg/L) -~ amom

Hinh 5. Puong chudn xdc dinh nong dé amoni
Duya vao duong chuan duoc thiét lap, ching
t61 xac dinh duoc néng dd amoni trong dung
dich trudc va sau khi hép phu trén vat ligu.
Két qua phan tich s& c6 do chinh xac cao nhit
khi ndng d6 amoni nam trong khoang tuyén
tinh. Do do, trong qua trinh chuan bi miu
truée khi phan tich, phai dwa ndéng do cua
amoni can phan tich nam trong khoang tuyén
tinh da xac dinh.

3.5 Khdo sdt kha ning hip phu amoni ciia
qudng apatit tw nhién va vt liéu

Két qua khao sat so b kha ning hip phu
amoni cua quang apatit ty nhi€n va vat liéu
duoc trinh bay trong bang 3.

Bang 3. Kha nang hdp phu amoni ciia quing

apatit ty nhién va vat liéu

. . Théng sb ang apatit PURTN
hanh _do do _hép thu quang ctia dung dich hép pghu Qlilr fhig n ! Vit li¢u
amoni sau khi I1&n mau la 30 phut. C, (mg/L) 49,25 49,25
3.4 Xdy dwng dwong chuin xdic dinh nong Cep (Mg/L) 3317 23,64
dp amoni q (mg/g) 4,02 6,40
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Két qua khao sat cho thdy, dung lwong hip

phu amoni cua vat liéu cao hon so vdi quing

apatit ty nhién. Diéu nay ciing phu hop véi

két qua phan tich dic trung hoa Iy ciia nguyén

liéu va vat liéu.

3.6 Khdo sdt mét so yéu té anh hwong dén

qud trinh hip phu amoni ciia vit liéu

3.6.1 Anh hwéng ciia pH

pH dung dich 12 mét trong nhitng yéu t6 quan

trong anh huéng dén dung luong hip phu

amoni cta vat liéu, bdi n6 co thé lam thay ddi

dang ton tai cia amoni cling nhu dién tich bé

mit cua vat lidu. Két qua nghién ciru anh

huéng ciia pH dén dung lugng hap phu amoni

cua vat liéu dugc trinh bay ¢ bang 4.

Bang 4. Anh huéng ciia pH dén kha nang hdp phu
amoni cua vdt liéu

C, = 49,12 (mg/L)

pH

Cep (Mg/L) g (mg/g) H (%)
2,0 46,17 0,59 4,84
3,0 37,27 2,81 23,19
4,0 31,99 4,13 34,07
5,0 27,01 5,38 44,33
6,0 24,14 6,09 50,25
7,0 20,01 713 58,76
8,0 19,03 7,37 60,78

Tir két qua thuc nghiém cho thay, trong mién
pH khéo sat, khi pH tang tir 2,0 + 8,0 thi dung
lwong hap phu amoni trén vat lidu ciing ting
dan va dat gi4 tri cao nhét trong khoang pH tir
7,0 = 8,0. Diéu nay co thé giai thich nhu sau:
& pH thip, ndng d6 ion H' cao nén c6 su canh
tranh v6i amoni trong qua trinh hip phu, mit
khéac, khi pH cta dung dich cang ¢ ving axit
manh thi qua trinh hoa tan nano oxit sit tir
trén vat liéu cang 16n, dan dén lam giam sy
hap phu amoni trén vat liéu. Khi pH cang cao
thi nong do ion H' cang giam, sy hip phu

canh tranh giita ion H* va amoni giam dén,
khi d6, qua trinh hoa tan nano sét tir oxit phu
trén vat lidéu xay ra khong déang ké hoic ko
xay ra, do d6 dung luwgng hip phu amoni ting
dan. V&i két qua nghién ctru thu dugce, chiung
toi lua chon gié tri pH tdi uu cho su hép phu
amoni trén vat liéu 1a 7,0 — 8,0. Gi4 tri pH tdi
vu 16n hon diém dang dién pl cua vt lidu, do
d6 c6 thé coi sy hip phy amoni trén vat liéu 1a
hap phu vat 1.

3.6.2 Anh huwéng cia thoi gian

Két qua nghién ctru anh hudng cta thoi gian
dén dung lwong hap phu amoni cua vat lidu
dugc trinh bay ¢ hinh 6.

10

Thoi gian (phut)

0 100 200 300
Hinh 6. Anh huong cua thoi gian dén dung hrong
hap phu amoni cua vt liéu
Két qua thuc nghiém cho thdy: Dung luong
hap phu amoni cua vat liéu hap phu ting khi
thoi gian tiép xtGc cia VLHP voi dung dich
nghién ciru ting. Trong khoang thoi gian dau,
dung lugng hip phu ting nhanh sau d6 ting
cham dan va dat dén trang thai can bé“lng. Cu
thé, thoi gian dat can bang cia VLHPI 1a 120
+ 240 phut. Do d06, chiing t6i chon thoi gian
hép phu cta vat lidu 1a 150 phit dé tién hanh

cac thi nghiém tiép theo.

3.6.3 Anh hwéng ciia nhiét do

Két qua nghién ctru anh hudng cta nhiét do
dén dung lugng va hiéu suat hap phu amoni
cua vat liu dugc trinh bay trong bang 5.

Bang 5. Anh huéng ciia nhiét d¢ dén kha nang hdp phu amoni ciia vit liéu

C, = 48,92 (mg/L)

Nhiét d§ (K)

Cep (Mg/L) q (mg/g) H (%)
298 19,17 7,50 60,81
308 23,59 6,39 51,77
318 27,52 5,41 43,74
328 30,47 4,67 37,71
338 32,93 4,06 32,68
180 http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Ngé Thi Mai Viét

Tap chi KHOA HOC & CONG NGHE PHTN

200(07): 175 - 182

Két qua cho thdy trong khoang nhiét do
nghién curu tir 298 - 338K, khi tang nhiét do
thi hiéu suat hap phu va dung luong hip phu
amoni giam. Piéu nay chimg t6 sy hap phu
amoni trén vat li€u qua trinh toa nhi¢t. Vi vay,
khi ting nhiét d6 can bang hip phu chuyén
dich theo chiéu nghich tirc 1a chiéu lam ting
néng do chat bj hép phu trong dung dich dan
dén lam giam hiéu suit va dung luong hip
phu amoni cua vat liéu. Pidu nay ciing cho
thay sy hap phu amoni trén vat liéu a hap phu
khuéch tan hay co ché hap phu la hip phu vat
ly [10]. Két qua nay ciing phu hop véi két qua
nghién ctu vé su anh huéng cua pH dén kha
nang hap phu amoni cua vat liéu.

3.6.4 Anh hudng ciia nong dg amoni ban dau
va xac dinh dung luong hcfp phu cuc dai

Tién hanh thi nghiém nghién ctu sy anh
hudng cua nong d6 dau dén dung lugng hip
phu amoni trong diéu kién da téi uu vé thoi
gian va pH hép phu, tir d6 xay dung duong
déng nhi¢t Langmuir va dd thi biéu dién su
phu thudc cta Ce/q Vao Cy dé tim ra dung
lugng hép phu amoni cyuc dai cua vét ligu. Két
qua nghién cuu dugc trinh bay trong hinh 7.
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Hinh 7. Du:o“ng ddng nhiét hap p’hu Langmuir
dang tuyén tinh cua vdt liéu doi voi amoni
Két qua nghién ctru cho thiy, su hip phu
amoni trén vat liéu tudn theo mod hinh déng
nhiét Langmuir (hé sd twong quan R? trong
phuong trinh 16n hon 0,99). Tir két qua nay,
chung t6i tinh dwoc gia tri dung luong hip
phu amoni cyc dai trén vat li€u (qmax) va h'fmg
s6 Langmuir (b) 13: qma= 13,69 (mg/g) va b =
0,038 (L/g) ¢ nhiét 3§ phong. Nhu vay, dung
luong hap phu amoni cuc dai cua vat lidu
quing apatit pht nano sat tir oxit twong duong

v6i vat liéu quing apatit hoat hoa bang axit
[5] nhung thdp hon trén vat liéu nano sat tir
oxit [2] hay vat lidu da ong bién tinh bang
chat hoat dong bé mat [6].

4. Két luan

Pi ché tao dugc vat lidu qudng apatit phu
nano sat tir oxit. P xac dinh dugc diém dang
dién cua nguyén liéu va vat licu. Pa nghién
chu hinh thdi bé mit cia vat liu bang
phuong phap SEM va TEM. Da nghién cuu
cac diéu kién toi wu cho phép xac dinh amoni
bang phuong phap quang phd hip thu phan
t. Do la: bude song (420 nm); pH (1-2), thoi
gian sau khi thyc hién phan ung tao mau gitia
amoni va thudc thir (30 phat). Da nghién ciru
cac didu kién t6i wu cho phép hap phu amoni
trén vat lidu. Cu thé: pH tdt nhét cho su hép
phu amoni trén vat li€u la 7 — 8; Thoi gian dat
can bang hap phu 1a 120 phut; Khi ting nhiét
d6 tir 298+338K thi hiéu suit va dung luong
hép phu amoni trén véat liéu gidm; Theo mo
hinh hdp phy ding nhiét Langmuir xac dinh
dugc dung lugng hép phu cuc dai amoni trén
vat liéu la 13,69 mg/g.
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