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SUMMARY

APPLICATION OF APATITE COATING ON TiO; DOPED N FOR DECOLORING
METHYLENE BLUE (MB) AND TREATING BENZENE, TOLUENE
AND XYLENE (BTX) IN THE AIR

The apatite coating on TiO,doped N (Ap/TiO,-Npha), is both a adsorbent and photocatalytic activity,
which works in visible light.

Ap/TiO; - phaN is synthesized through 3 stages including: (1) synthesizing N-TiO, powder, (2)
synthesizing Ap/TiO: - phaN powder and (3) synthesizing Ap/TiO; - phaN suspension solution.

Ap/TiO; - phaN is capable of absorbing MB color and treating BTX mixture in air. MB concentration
was determined by UV-Vis and BTX by Drager (Germany). In dark condition, Ap/TiO: and Ap/TiO; -
phaN absorb part of the MB. When illuminated (20W, 365nm), MB (20 ppm) was completely reduced
after 120 min for Ap/TiO; - phaN material, while MB only decomposed to 18% for Ap/TiO; samples.
Ap/TiO; - phaN is also effective in treating BTX mixture at a practical scale, after 10 hours of lighting,
the concentration of xylene, toluene is reduced to nearly the permitted level while benzene drops to QCVN
05: 2013 / BTNMT.

Compared with Ap/TiO; materials, Ap/TiO; - phaN is superior in processing speed and using lamp’s
light. This is very economical when using solar light instead.
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1. GIOI THIEU Apatit/TiO,) lam tang dién tich bé mit riéng ctia
Apatit (con goi 1a hydroxyl apatit) c6 tinh bén, vt lidu so véi cac vat liu da ché tao trude day,
tro vé hoa hoc, thuong duoc sir dung trong séc ddng thoi Apatit/TiO; ciing da tao mot khoang
ky nho kha ning hap phu c6 chon loc protein, khong gian ngan TiO; tiép xtc truc tiép voi vat
trong cong nghé xuong va riang gia do tinh liéu khac. Trong qua trinh thyc hién phan ng
tuong thich vé sinh hoc [1]... Tuy nhién do chi quang xiic tac, Apatit chi yéu dong vai tro 1a
¢6 kha ning hap phu ma khong thé phan huiy cac chat hip phu cic chit 6 nhiém nhu VOCs,
chat nén dén mot lac nao do, bé mat Apatit s& bi NO,CO, vi khuén, vi rat,.. [2,3].

bao hoa din dén lam giam kha ning hap phu. Vi Tuy nhién hoat tinh quang xtc tic cua Apatit
vay, viéc ché tao ra mot loai vat liéu hdn hop /Ti0;) bi phu thudc vao nguén sang cuc tim
giita Apatit va mot chat c6 kha ning phan huy (UV), gdy anh huong dén sic khoe. Dé khic
nhu TiO; sé& tin dung duoc t6i da nhing wu diém phuc diéu nay, viéc pha tap nito (N) vao vt liéu
cua Apatit. Qua phan tich déc trung vat liéu cho TiO; trude khi phu Apatit (goi 1a Apatit/ TiO; -
thdy, Apatit pha trén bé mat TiO (viét tit 1a phaN) da lam tang tinh img dung thyc té ciia vat
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li¢u. Mot trong cac ing dung cua Apatit/ TiO,
phaN Ia xtr Iy dung mo6i benzene, toluene, xylen
(BTX) ¢ quy mo thye té 1a dwgc gidi thidu trong
bai bao nay

2. PHUONG PHAP NGHIEN CUU

2.1. Chuin bi thi nghi¢m

Vit liéu Apatit/N-TiO, dugc tong hop qua 3 giai
doan gém: (1) tong hop bot N-TiO,, (2) tong
hop bot Apatit/TiO, - phaN va (3) tong hop
dung dich dang huyén phu Apatit/N-TiO,.

Bot TiO, thwong mai (AT 02, Trung Qudc) duoc
phéan tan trong dung dich NaOH 10M, sau d6
dugc thiy nhiét tai 180°C trong 10 gid. Hon hop
thu duoc sau qua trinh thiy nhiét dugc rira nhiéu
lan bang nude cat dé dat moi truong trung tinh.
San pham sau khi rira dugc sdy kho ¢ 105 °C
trong 4 gid va nung & 600 °C trong 1 gio. Bot
TiO; sau khi lam khé dwoc nghién kho voi mot
lugng ure trong 1 gid, sau d6 nung 400 °C trong
2 gio thu dugc bot TiO; - phaN. Cho bot nay
vao dung dich SBF (MgCL.6HO va
CaCl,.2H,0; NaCl; KCI; KH,POy,,
Na,HPO,.12H,0, NaHCO; va nudc cat 2 1an),
tién hanh siéu am va gia nhiét & 37 °C thu dugc
dung dich huyén phu Apatit/ TiO; - phaN
(PH=7) [4].

2.2. Két qua va thao luan

2.2.1. Thir nghiém hoat tinh quang xtic tdac ciia
vit ligu Apatit/ TiOz2_phaN

Metylen xanh (MB) c6 cong thiic hoa hoc la
Ci6HisCiN3S.3H,0 1a chit hitu co bén mau
duoc sir dung dé thir nghiém kha niang quang
xUc tic cua vat lieu da tong hop dwoc. Thir
nghiém bang 3 miu, mau 1 1a d6i ching chi c¢6
MB, mau 2 1a Apatit/TiO, (AT 02) va mau 3 1a
Apatit/TiO, pha tap nito (Apatit/TiO, - phaN).
Nong d6 MB 1a 20 ppm, duoc phén tich trén
thiét bi UV-Vis 2540, Nhat Ban. Mau dugc dé
trong t6i 150 phut truée khi chiéu sang bing
ngudn sang UV - 365nm (UVA) véi niang luong
chiéu sang 30W. Hinh Hinh 2.1 biéu dién su
phan hiy MB bang Apatit/TiO, - AT 02,
Apatit/TiO; - phaN va miu d6i chimg MB theo
thoi gian chiéu sang va khong chiéu sang.

Dudi tac dung ciia 4nh sang, ndng do MB trong
mau ddi chimg gan nhu khong thay d6i. Sau khi
dé trong t6i 150 phit, ndng d6 MB ciia mau
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phan hiy bang Apatit/ TiO, - phaN thdp hon
nhiéu so véi miu phan huy bing Apatit/TiO,
(AT 02). Trong diéu kién tbi, kha ning hap thu
MB cua mau Apatit/TiO, - AT 02 va mau
Apatit/ TiO, - phaN la twong duong nhau.
Nhung khi duoc chiéu sang, mau Apatit/TiO, —
AT 02 phan huy MB rat cham, sau 120 phit méi
xtr Iy dugc 18% MB, trong khi d6 mau Apatit/
TiO; - pha N da phan huy hoan toan MB.

Trong t5 Chifu shng

—a— B ddi chitng
—o— ApatitTioZ - ATOZ

" \ﬂat\ﬂ\OZ-phaN

Ning d§ MB (ppm)
@
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Thei gian (phit)

Hinh 2.1. Sw phdn hity MB bang Apatit/TiO;
(AT 02), Apatit/TiO; - phaN theo thoi gian
chiéu sang va khéng chiéu sang.

Két qua nay thé hién rang Apatit/TiO, (AT02)
¢6 kha nang hép thu tt (cac phan tir MB duoc
gilt trén bé mit cta bot Apatit/TiO,) ngay ca

trong diéu kién khong c6 anh sang. Sau 120 phut
dugc chiéu sang, mau Apatit/ TiO; - phaN lam
mAt mau MB hoan toan. Uu diém ndi trdi cta
vat liéu nay 1a kha nang hép thu khi khong co
4nh sang va quang xiic tac tot khi chiéu sang.
2.2.2. Thir nghiém hoat tinh xiic tic quang ciia
vét ligu xi¢ Iy hop chit BTX quy mé phong thi
nghiém

Thi nghiém dugc tién hanh trong budng thir
nghiém dung tich 1 m®, bom hén hop BTX véi
ndng do ban diu cta benzen, xylen va toluen lan
luot gan bang 200 pg/m?, 4000 pg/m? va 900
ng/m>. Thoi gian hiit mau sau khi bom hon hop
BTX vao budng thir nghiém thoi gian 2, 4, 6, 8
va 10 gio. Cac thir nghiém tién hanh véi 3 ngudn
sang UV - 365 nm, cong suat 20W. Nong do
hén hop BTX trude va sau khi sir dung vat liéu
Apatit/TiO, - N pha duoc thé hién trong hinh
2.2 va2.3. Sau 10 gio chiéu sang, ndng d6 ndng
d6 xylen giam xudng con 240 pg/m3, benzen
xudng bang QCVN 05: 2013/BTNMT cho
phép, toluen con 150 pg/m>.



Nhu vay, vat li¢u Apatit/TiO, - phaN c6 hi¢u
qué rat t6t trong xir Iy cac dung moi hitu co, cac
hop chat VOCs [5] .
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Hinh 2.2. Nong d¢ BTX truéce va sau khi siv
dung Apatit/TiO; - phaN
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Hinh 2.3. Nong do xylen, toluen trudc va sau
khi st dung Apatit/TiO; - phaN

2.2.3. Thir nghiém hoat tinh xiic tic quang ciia
vét ligu xie Iy hop chit BTX quy mé thuec té
Trén co & cac két qua nghién ciru ¢6 dugce trong
phong thi nghiém, cac nghién ctru tiép tuc duoc
thyuc hién tai hién truong.

Dién tich thir nghiém ciia budng phun son rong
40 m? tai xudng stra chira 6 t6 ctia Cong ty
TNHH mot thanh vién Tay HO, Quan Tay HJ,
Ha Noi. 3 vi tri tién hanh do kiém trong khong
gian kin ctia budng son sira 6 t6 1a goc bén trén,
phia trong cting bung phun son; gn cira buéng
son cach mat san 1,2 mét va khu vuc giita buéng
Dung dich
Apatit/TiO; - phaN phun 1én bé mit budng son
12 125 mL/m? St dung thiét bi Drager (Dirc) dé
kiém tra ndng d6 BTX tai hién truong (miu co

son cach mat san 1,2 mét.
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thé dugc ldy vé phong thi nghiém dé danh gia
dbi chiéu).

Apatit/TiO, - phaN (ki hiéu la HA/TiO(N))
duoc thir nghiém vai 2 ngudn sang, d6 1a ngudn
sang thuong (dén tuyp van st dung hang ngay)
va dén UV 365 nm. Két qua xtr Iy BTX trong
120 phat cia HA/TiOy(N) dugce chi ra trong
hinh 2.4. Nira bén trai 1a hiéu qua xir Iy vdi anh
sang thuong, nira bén phai la st dung dén UV.
Tir hinh 2.4 ta thay, tong hiéu qua xir Iy BTX da
dat mirc 68 - 88%, trong d6 phan dong gop cua
xuc tdc quang hoa la 31 - 53%. St dung anh
sang thuong, két qua so voi dimg dén UV 1a gan
twong duong. Nhu vay, dung anh sang thuong
(c6 thé ding duoc ca ngudn anh sang mit troi)
da tiét kiém duoc dién nang tiéu thy, déng thoi
khong anh hudng dén sirc khoe con ngudi ma
hiéu suét xir Iy van hiéu qua.
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Hinh 2.4. Hiéu qua xuc tac quang hoa cua
HA/TiOx(N) véi dén thuwong dnh sang trdng va
den UV 365 nm.

Tuy nhién Iuong BTX thir nghiém trong nghién
ctru nay khi st dung van chua duoc triét dé.
Diéu nay c6 thé do nhiéu nguyén nhén, trong d6
¢6 d6 rong viung cam Eg cua HA/TiO»(N) con
twong d6i 16n nén chua hép thu duoc anh séang
c6 budc song cao, dién tich bé mit riéng cla
HA/TiO2(N) chua cao do kich thuéc hat TiO,
lam nguyén liéu dau con 16n. V& phan bd sir
dung, HA/TiOx(N) chi yéu duoc phu trén
tuong, trong khi budng phun son khéng c6 quat
dé khudy tron khong khi, vi BTX d& bay hoi nén
su khuéch tan tiép xuc v6i bé mat vat lidu chua
duoc i vu.

3. KET LUAN

Apatit/TiO,- phaN c6 wu diém vira ¢6 tinh héap
phu lai vira ¢6 tinh quang xuc tac. Vat li¢u



Apatit/TiO,- phaN (hay con goi la HA/TiO2(N))
¢ dang dung dich duoc str dung cho nhiéu muc
dich, trong d6 xtr Iy chat mau hitu co (MB), hdn
hop dung méi BTX ¢ quy mo phong thi nghiém
1an quy mé thuc té. Nong do cac chat nay sau
qué trinh xtr 1y dat tiéu chuin cho phép QCVN
08:2018/BTNMT (méi truong khong khi).

Vit liéu nay c6 nhiéu hira hen trong diét khuén,
vi ndm, va cac hoa chat doc hai khac trong moi
truong [6,7].
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