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SUMMARY

THE POSITIVE ROLE OF B/lOMS-2 MATERIAL
IN THE DEGRADATION OF POLYSTYRENE IN THE AID OF UV LIGHT

This work presents a potential boron-modified cryptomelane (B/OMS-2) material in phtocatalysis of
polystyrene (PS) degradation. B/IOMS-2 was prepared by using a reflux method and characteristics of
crystalline cryptomelane and morphologies of nanorods were observed by conducting evidences of X-Ray
diffraction patterns and scanning electron microscope images. Inductively Coupled Plasma Mass
Spectrometry was also utilized to determine elemental composition of B/OMS-2 sample. The average
oxidation state of manganese of the synthesized B/OMS-2 was 3.88 providing a high oxidation ability of the
synthesized B/OMS-2. A hand-made polystyrene sheet (2.54 cm x7.62 cm) with 1 wt.% of B/OMS-2 (denoted
by PS-B/OMS sample) and a sheet excluding B/OMS-2, namely PS sample were prepared for testing of
polystyrene degradation under UV light. After the first 2 days with UV irradiation, the weight loss were
12.700 #0.525 mg/cm? and 5.667 +0.400 mg/cm? for PS-B/OMS and PS samples, respectively. The wetting
angle over PS-B/OMS surface noticeably decreased from 87.5 + 1.9 °(for initial time) to 35.3 #5.0 °(after
the two days of UV testing) while that over PS sheet slightly declined from 84.9 +4.0 °to 78.6 +3.3 ° By
comparison with the PS sheet, the surface of PS-B/OMS became dull and less shiny after long term exposure
to UV light suggesting a positive role of B/OMS-2 material in accelerating the polystyrene degradation
under UV light.

T khoa: B/OMS-2, phan huy nhya, polystyrene, cryptomelane, tia UV.

1. GIOI THIEU chi ra rang, su giam cap cua nhya dudi tac
dong cua cac yéu té ty nhién nhu bac xa
tir ngoai, nhiét nang, tac dong cua vi sinh
vat [2]; cac hoat dong san xuat cong
nghiép [3, 4] va hoat dong thuong ngay
Cua con nguoi da tao ra cAc manh vi nhya
[5-7]. Su phan huy cac vi nhya trong tu
nhién doi hoi mot thoi gian dai va kem
theo 1a qua trinh phat thai cac chat phy gia
c6 thé gay 6 nhidém doc hai ddi voi moi
truong tiép xuc [8]. Vi nhya c6 thé hoat
dong nhu vector truyén cac chat & nhiém
mac du ching duge xem 1 tro vé mat hoa
hoc. Vi ti Ié dién tich bé mat va thé tich

Nhya va cac san pham tir nhua duoc sir
dung phd bién trong doi séng va trong san
Xuat cdng nghiép. Tuy nhién, bao cao
khoa hoc ghi nhan 50 — 80% manh vun
gay 6 nhidm moi trudng bién trén pham vi
toan cau co lién quan dén nhya [1]. Viéc
san Xuat, tieu thy qua mic cac san pham
tr nhya va chua c6 bién phap hiéu qua
trong xt ly manh vun tr nhya da gay ra
nhiéu hau qua nghiém trong cho con
nguoi, cling nhu cac loai dong, thuc vat
trong moi truong sinh thai. Cac bao céo
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I6n, vi nhua c6 kha ning hip phu nhiéu
chat 6 nhidm nhu kim loai nang c6 trong
mai truong tiép xuc; cac chat doc hiru co
c6 ngudn gbc thudce trir sdu; cac hop chat
htru co vong thom, biphenyl, ... va cac
chat doc khac [9-11]. Piéu nay lam Iam
phuc tap thém doc tinh cta cdc manh vi
nhya trong tu nhién. Nguoi ta da chung
minh rang cac vi nhya tich trir trong mdi
truong tw nhién co thé gay ra nhiéu anh
huong nghiém trong dén su phat trién
chirc nang cua cac co quan ciing nhu la
qua trinh sinh san cta con nguoi.
Bisphenol A (PBA) va styrene la nhiing
chat gay rdi loan noi tiét to da duoc phat
hién tir qua trinh phan hay cua vi nhua
[12]. Thdng ké cho thay sé luong réc thai
tr nhya vao nam 2040 c6 thé 1én dén 380
triéu tan; trong dé, khoang 10 triéu tan rac
nay c6 thé tré thanh vi nhya [13]. Nhiing
con sé biét néi nay phan anh nguy co
nghiém trong khi con nguoi phai d6i mat
voi mot lugng 16n 6 nhiém méi truong
dén tir cac manh vi nhua. Vi vay, cac
nghién ctu vé viéc loai bo hay phan huy
vi nhya dang tr¢ thanh mot xu hudng
nghién ctiu rat dang duoc quan tam.

D3 ¢6 nhiéu nd luc nham loai bo vi nhua
ra khoi moi truong, trong do, qua trinh
quang xuc tac di thé duoc danh gia nhu
mot phuong phap tiép can bén viing va
hiéu qua. Oxit mangan gan day ciing da
duoc quan tdm nghién ciru nhu mot chat
quang xiic tac ¢ tiém nang 16n trong xur
ly cac chat & nhiém hitu co [14-16], bén
canh cac bao cdo chuyén sau mang tinh
tng dung thuc tién cua hé vat liéu nay
trong linh vuc x(c tac, hap phu xir Iy moi
trrong va linh vuc nang lugng sach. Vat
liéu nay da duoc bao céo cd nhirng hiéu
qua xuc tac tuyét voi trong viéc phan hay
cac chat gay 6 nhiém moi truong nhu
alcohol, thuéc nhuom, formaldehyde, vi
khuan, ...[14, 17-20] nho tinh chét da hoa
tri cia mangan trong tinh thé, cdu tric
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duong ham va tinh an toan caa xuc tac doi
Vi moi truong. Bé nang cao hoat tinh
quang xUc tdc cua OMS-2, cac kim loai
chuyén tiép nhu Fe* [21, 22], Ag” [22],
Cu?* [23], ... da dugc pha tap vao ciu
trac caa bo khung bat dién MnOg nhim
tao ra nhiéu cac khuyét tat va tdm hoat
dong. Tuy nhién, cac béo céo vé viéc pha
tap phi kim vao céu tric OMS-2 chua
duoc cong bd rong rai. Liu va cong su
(2012) [24] da bao cao su phan huy nhua
PE trén vat liéu OMS-2 chua pha tap va
trén OMS-2 duoc pha tap boron c6 hiéu
suat phan hay lan luot 13 9,5% va 19,9%
sau 288h chiéu anh sang UV. Cac nghién
ctru duoc thuc hién trén hé boron-doped
OMS-2 va da ghi nhan vai tro cua boron
nhu mot chat nhan dién ti, tao diéu kién
thuan loi cho viéc chuyén va phan tach
cac dién tir khi ma vat liéu bé mat OMS-2
dugc kich thich boi ngudn bic xa UV.
Trong do, boron gilt vai tro lam giam sy
tai két hop cuia 13 trong va dién tir [25].

Trong nghién ctu nay, phuong phap thay
nhiét s& duoc sir dung dé téng hop vt liéu
cryptomelane bién tinh boron (B/OMS-2).
Vit lieu B/OMS-2 sau khi tong hop sé&
dugc dinh danh bang phuwong phap XRD,
SEM va phan tinh thanh phan hoéa hoc
bang phuong phap ICP-MS, ciing nhu xac
dinh chi s6 oxy héa trung binh cia Mn
(I\/In AOS) bang phuong phap chuan do
truyén théng. Bé danh gia hiéu qua hd tro
cua xuc tdc B/OMS-2 dbi véi qua trinh
phan huy nhya PS dudi anh sang UV 254
nm, thi nghiém s& duoc tién hanh trén cac
mang nhua duoc pha tap B/OMS-2 (mang
PS-B/OMS) va mang nhua khong pha tap
(mang PS). Cac phuong phap phan tich su
thay d6i khéi luong, goc tham w6t va hinh
thai bé mat mang nhua sau cac khoang
thoi gian chiéu xa s& duoc tién hanh dé
danh gia vai tro cua vat liéu B/OMS-2 d6i
véi qua trinh quang xu ly vi nhya.



2. NGUYEN VAT VA

PHUONG PHAP
2.1. Nguyén vat liéu

LIEU

Hoéa chét dung cho qué trinh tong hop vat
licu B/OMS-2: kali  permanganat
(KMnQO,4), mangan sulfat monohydrat
(MnS04.H,0), acid boric (H3BO3), acid
nitric (HNOs). Tat ca cac hda chat trén
déu c6 do tinh khiét & cip do phan tich va
khéng can tinh ché lai. Nuéc khtr ion
duoc sir dung trong tat ca cac thi nghiém.

Hoa chat dung cho quéa trinh téng hop
mang nhua PS-B/OMS: hat nhuya EPS c6
duong kinh 3-4 mm, ethyl acetate (EA)
99,5%, bot vat lieu B/OMS-2 da duoc
nghién min.

2.2. Phwong phap tong heop vat liéu
B/OMS-2

Hoa tan mot lugng xac dinh MnSQ,4.H,0
va HsBO; trong 30 mL nuéc cit. Do
nhanh dung dich nay vao 100 mL dung
dich KMnO, sao cho ndng d6 mol cua
KMnO,4 va MnSQ, trong dung dich lan
luot 12 0,3M va 0,4M. Nong d6 mol cua
H3BO;3 trong hdn hop tac chat phan tng la
0,02M. Tiép theo, 3 mL dung dich HNO3
dam dic duoc sir dung dé diéu chinh pH
cua hdn hop phan tng pH<1. Khuiy 30
phlt ¢ nhiét d6 phong. Lap hé théng hoi
luu nhiét va tién hanh gia hoa tinh thé o
100 °C trong 24 gio. Dung dich thu dugc
sau d6 duoc loc chan khéng va rira sach
nhiéu trude khi say kho o 80 °C qua dém.
Bot sai nghién min duoc dat tén Ia
B/OMS-2.

2.3. Phuwong phap dinh danh vat liéu

Sy hinh thanh tinh thé cryptomelane cua
vat ligu B/OMS-2 duogc xac dinh théng
qua phuong phap nhiéu xa tia X (XRD)
trén may do nhiéu xa Bucker AXS D8 véi
btrc xa Cu-Kalpha (40 kV, 20 mA). Thanh
phan hoa hoc cua xuc tac duoc phan tich
bang khdi phd két hop plasma cam ung
(ICP-MS, Optima ™ 8000 ICP-OES) va
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chi sb oxy hoa trung binh (AOS) cia Mn
dugc xac dinh thdng qua két qua ICP va
phuong phap chuan do [19]. Hinh anh
kinh mau vat ligu B/OMS-2 duoc ghi
nhan bang hé thong kinh hién vi dién ti
quét (SEM) Hitachi S-4800.

2.4. Phwong phap tong hop mang nhua
PS-B/OMS

Mang nhua PS da duoc ché tao khi hoa
tan hat nhua PS trong dung moi ethyl
acetate (noéng d6 0,15 g/mL) va trang
mong dé tao mang (dwoc ki hiéu mang
PS) trén lam kinh vé&i kich thudc
2,54x7,62 cm.

HGon hop hat nhuya PS da dugc hoa tan
trong ethyl acetate (ndng d6 0,15 g/mL),
sau d6 dugc tron voi bot ran B/OMS-2
(1% khéi luong xuc tac/khéi lugng nhua)
va duoc phan tan dudi su hd tro cua song
siéu &m trong 30 phat. Hon hop nay sau
do6 dugc trai mang trén lam kinh (véi kich
thudc 2,54x7,62 cm) va dugc dat tén la
PS-B/OMS. Qua trinh hoa tan nhya va
trai mang nhua dugc thuc hién trong tu
hat ¢ nhiét @6 phong. Mang sau khi dugc
trai trén lam kinh duoc bay hoi dung moi
1h trong ta hat va sau d6 dé on dinh ¢
nhiét do phong trong 24h trudc khi thu
nghiém quang xuc tac phan hay nhya.

2.5. Phwong phap khao sat hoat tinh
cia B/OMS-2 trong qua trinh quang
phéan hiay mang nhwa PS6

Thi nghiém quang phan huy mang nhya
PS dugc hd tro boi 3 dén Philips TUV
11W FAM/10X25BOX véi budc song
253,7 nm. Ca 3 dén déu dugc dit trong
6ng thach anh, lip song song va cach
nhau 4 cm. Cac mang nhua PS va PS-
B/OMS duoc dat 1én mot tim chira mau
va dit cach dén 10 cm. Hé thong thi
nghiém duoc trang bi quat tan nhiét dé
giam sy anh huéng cua nhiét do dén thi
nghiém. Nhiét do khao sat sudt thoi gian
thir nghiém 1a 30 + 3 °C. Tién hanh thi



nghiém, cas dén UV sé duoc bat lién tuc
trong suot thoi gian thir nghiém.

2.5.1. Ddnh gia sy giam khoi lwong cua
mang nhya:

Truéc khi tién hanh chiéu UV, cac mang
nhya s& duoc can khdi lwong ban dau
trugc thi nghiém. Sau mdi 2 ngay chiéu
xa, nhom s& can khdi luong ting mang
nhya dé ghi nhan két qua chénh léch khoi
luong caa cac mau. Thi nghiém duoc lap
lai 3 1an nham danh gia sai s6 cua phép
do.

Ngoai ra, hi¢u suat phan huy nhua dugc
danh gia va so sanh dya trén khoi luong
nhya da giam sau thoi gian thu nghiém trén
mot don vi dién tich mang:
Mo — M,

S
Trong do, My Ia khéi lrgng mau mang nhya
ban dau (mg), M; 1a khéi lwong mau mang
hhya sau thoi gian thir nghiém (mg) va S la
dién p’ch cta mang nhua tinh tai thoi diem
bt dau thir nghiém (cm?).

M =

2.5.2. Do goc tham wét va danh gid hinh
thai bé mat mang nhya PS va PS-B/OMS

Mang nhya truéc va sau khi xu ly da
duoc nho 1 giot nudce cat, chup anh lai va
phan tich goc tham u6t bang phan mém
ImageJ [26]. Sy hinh thanh céc géc hitu
co wa nudc trén bé mit mang nhua sau
thoi gian thir nghiém s& anh huong dén
gia tri goc thim wot. Bén canh d6, anh
chup mang nhya trudc va sau khi chiéu
UV ciing dugc ghi nhéan nhiam danh gia
cim quan vé tac dong cua vat ligu
B/OMS-2 dén sy giam cap cia mang
nhya polystyrene theo thoi gian.

3. KET QUA VA BIEN LUAN
3.1. Két qua dinh danh vat ligu

Hinh 1 trinh bay két qua XRD cho mau bot
B/OMS-2 véi cé4c vi tri nhiéu xa & goc quét
20 ~12,8 [1,18,1 [1,28,9 [1,37,8 [1,42,2
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11,50,1 (1 va60,2 [ lan lugt twong tng Voi
cac mit tinh thé (110), (200), (310), (211),
(301), (411) va (600); phu hop Vvéi chuan
tinh thé cryptomelane (JCPDS-29-1020)
[27].
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Hinh 1. Gian ¢ XRD cua vat liéu B/OMS-2.

Két qua phuong phap phan tich ICP-MS
ghi nhan thanh phan nguyén t6 cia mau
B/OMS-2. Phan traim khdi luwong cua
boron trong mau xap xi 0,1%. Phan trim
khéi lwong cua mangan, kali lan luot 12
53,25% va 3,76%. Két qua phan tich chi
s6 Mn-AOS caa miu B/OMS-2 Ia 3,88.

Hinh 2 ghi nhan anh chup SEM cta mau
B/OMS-2 duoc tong hop biang phwong
phap thay nhiét. Anh chup SEM cho thay
céc thanh nano kha twong dong voi duong
kinh trung binh ~25 nm va chiéu dai dugc
ghi nhan vao khoang 250 nm. Ngoai ra,
viéc doping boron khong lam thay doi
dang hinh que cua vat liéu OMS.

Hinh 2. Anh SEM cua mau vat liéu B/OMS-2.



3.2. Két qua thi nghiém quang phan
hay mang nhya PS va PS/OMS

Két qua giam khi luong (Hinh 3) cho
thdy khdi lwong cua miu mang PS-
B/OMS da giam mot cach nhanh chéng
sau 2 ngay tha nghiém (d6 giam khdi
lurgng vao khoang 12.700 + 0,525 mg trén
mang PS-B/OMS; va vao khoang 5,667 +
0,400 mg trén mang PS) NOi céach khéc,
su giam khéi lugng trén mau mang PS-
B/OMS cao gap khoang 2,24 lan so véi
mau mang nhya PS trong thoi gian chiéu
xa. Diéu nay chung to vat liéu B-OMS c6
kha nang thuc day qua trinh quang hoa
phan hay mang nhya PS. Khi tang thoi
gian chiéu sang, mang nhua PS khong
tron xuc tac cé xu thO’ng tang tbc do mat
khoi luong. Sau 10 ngay chiéu xa véi UV,
su mat khéi luong cua ca 2 mang PS va
PS-B/OMS ting gan nhu tuyén tinh theo
thoi gian va co téc do giam khéi luong
tuong dwong nhau. P6i voi vat lieu TiO,
[28] d6 giam khéi luong sau 150 gio
chiéu sang da duoc bao cédo la 0,51
mg/cm?. Két qua cua cong trinh hién tai
ghi nhan con s6 nay la 0,70 + 0,062
mg/cm? tuong Ung V6i Vat lidu xic tac
B/OMS-2 (Hinh 3). Két qua cua cong
trinh da chi ra vai tro tich cuc cua vat liéu
tong hop B/OMS-2 trong phan hily mang
nhua PS duéi su hd tro cua tia UV.
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Hinh 3. Do giam khéi lugng ciia mang nhya PS-
B/OMS va PS theo thoi gian duéi &nh sang UV
254 nm.

Két qua do goc thim ud6t (Hinh 4) cho thiy
xu huéng giam goc tiép xdc (0) ¢ ca hai
mang PS va PS-B/OMS khi dugc chiéu
UV theo thoi gian. Trong d6, goc thdm wét
6 mang PS-B/OMS giam nhanh chdng
trong 2 ngay dau thir nghiém (tir 87,5 + 1,9
°xubng 353 + 5,0 °. Sau 2 ngay chiéu
sang, gia tri cac goc tlep xUc gan nhu thay
d6i khong dang ké. Bi voi mau mang PS,
gia tri goc tiép xtc da giam tir 84,9 + 4,0 °
xudng 78,6 + 3,3 ° sau 2 ngay chiéu sang.
Tuy nhién, sau 4 ngay chiéu sang, gia tri
goc thim udt duoc ghi nhan tir mang PS
Xap xi voi cac gia tri duoc ghi nhan tu
mang PS-B/OMS (30,8 + 2,4 ° ddi Vi
mang PS va 33,0 + 2,6 ° dbi voi mang PS-
B/OMS). Xu huéng gilt nguyén gia tri goc
tiép xdc khi tiép tuc tang thoi gian chiéu
sang cling dugc ghi nhan tuong tu trén
mang PS (Hinh 4). Viéc giam manh gbc
tiép xdc trén mang PS va mang PS-B/OMS
trong 4 ngdy dau tién phan anh tinh wa
nuéc cua bé mat mang nhya da duoc phat
trién trén ca 2 mang nhya. Két qua nay pho
hop véi sy giam khdi luong, dac biét cua
mang PS-B/OMS trong 2 ngay chiéu sang
dau tién. Piéu nay mét lan nita phan anh
vai trd quan trong cua chit x(c tac
B/OMS-2 trong viéc thuc day nhanh sy
phan huy cia mang nhya PS thdong qua
viéc tao thanh cac hop chit chua oxy, dic
biét trong giai doan dau tién.
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Hinh 4. Géc tham w6t ciia mang nhua PS va PS-
B/OMS theo thoi gian chiéu UV.



Hinh 5 trinh bay anh chup c4c mau thir
nghiém truéc va sau 10 ngay chiéu xa
dudi anh sang UV 254 nm. Trudc khi
chiéu UV, ca&c mang PS-B/OMS c6 do
dong déu cao vé mau sic va khéi luong
(Hinh 5.a). Sau thoi gian dai tlep Xuc voi
UV, mau sic caa mang da chuyén tir trong
suét sang vang nhat. Hién tuong nay ciing
da duoc bdo cdo khi quan sat qué trinh
oxy hoéa cua nhya PS dudi tic dong cua
nguon UV [29]. Thuyc té, qua trinh phan
huy nhya lién quan dén su bé gay lien két
C-C va su phat trién cua tao ra cac nhom
chuc chara oxy (nhém C=0, —-COO, —OH,
...) trudc khi oxy hda séu tao thanh CO,
va H,O. Qua trinh nay s& gay ra cac
khuyet tat bé mat, gay gia tang do ) ghe
bé mat, gay xuat hién cac bién dang bé
mat mang nhya, tham chi 1am xuat hién
cac vét nut trén bé mat, va 1am thay doi
tinh chat hoa Iy bé mat mang nhua. Do
do6, tan xa anh sang trén bé mat g ghé s&
gay anh huong dén tinh trong sudt cua
mang nhya sau thoi gian xu ly, ciing da
dugc bao cdo & c&c cong trinh lién quan
[30, 31]. Hién tuong nay ciing duoc ghi
nhan rd nét trén cadc mang nhua PS-
B/OMS sau 10 ngay chiéu. Ngoai ra, su
g6 ghé bé mat (hién twong phan xa
khuéch tan) cia mang nhya PS-B/OMS
cling dugc quan sat thong qua anh chup
nhu Hinh 5.b.

Nguoi ta dd bao cao rang sau thoi gian dai
chiéu xa, su tan xa nguoc ciia chum tia toi
dén céc que nano cua cryptomelane [32]
da dugc ghi nhan khi ma do6 go ghé bé
mit gia ting dang ké. Hon nita viéc giam
khdi Iwong mau nhya sau thoi gian chiéu
sang cling dan dén su cai thién mat do vat
lieu OMS-2 trén bé mat mau nhya. Do do
quéa trinh UV tiép xdc truc tiép véi bé mat
nhua c6 thé dién ra kho khan hon. Bén
canh d6, su hinh thanh cac nhdém chuc
chta oxy do bai qué trinh oxy hoa c6 thé
da gop phan lam tong khéi luong mang
nhya giam khong dang ké, sau thoi gian
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dai chiéu sang. Noi cach khac, chi tiéu vé
d6 giam khdi luong cua mang nhua (sau
thoi gian dai chiéu sang) chi nén mang
tinh chat tham khao vi chwa phan anh
chinh xé&c ban chit cua qué trinh phan huy
mang nhua. Nhimg phuong phap nhu
phan tich sy phét trién cua nhém chic
chaa oxy théng qua phan tich phd héng
ngoai, hodc danh gia sy giam cap vat liéu
nhua théng qua nhiét d6 néng chay cua
mau nhya 14 nhitng phuong phdp mang
tinh khoa hoc véi d6 tin cay cao nén dugc
su dung khi danh gia qua trinh phan huy
nhya sau thoi gian dai chiéu xa.

(b) Sau 10 ngay chiéu UV 254nm

(a) Truée khi chiéu UV 254nm

Hinh 5. Mang nhua PS va PS/ B-OMS truéc khi
chiéu UV (a) va sau 10 ngay chiéu xa UV 254nm
(b).

Nhitng két qua hién tai vé su giam mot
cach dot ngot vé khdi luong mang, ciing
nhu vé goc thim uét trén mang PS-
B/OMS, trong 2 ngay dau chiéu xa, da
phan anh vai tro tich cyc cia B/OMS-2
trong viéc thic day sy giam cip mang
nhua PS dudi su hd tro cua anh sang UV.
Két qua phan tich Mn-AOS (3,88) phan
anh tinh chit da hoa tri cia mangan
(Mn**, Mn*" hoac Mn?*) trong vat liéu
B/OMS-2. Ngudi ta dd bao céo rang cac
mangan héa tri thap (Mn**, Mn®*) c6 kha
nang cho electron dbi véi O, hap phu, va
tao ra cac goc superoxide (0,°7). Gbc
0,°” I tién chét dé hinh thanh H,0, va
phan tr hoat dong "OH. Nhiing phan tir
hoat dong nay dong vai trd quan trong
trong qua trinh chuyén héa vi nhwa thanh
cac nhdém chuc chaa oxy (C=0, —-COO, —
OH, ....), cling nhu qué trinh oxy hoéa sau
vi nhya tao thanh CO, va H,0 [33]. Trong
khi d6, boron hoat dong nhu mot chét



nhan dién ta, tao diéu kién thuan loi cho
viéc chuyén va phan tach cac dién tu,
cling nhu 1am giam sy tai két hop cua 15
tréng va dién ta. Vi vay, vat lieu B/OMS-
2 ¢6 kha niang thuc day téc do qué trinh
quang Xxuc tac hoa trong xu ly vi nhya
[24].

4. KET LUAN

Pa tong hop vat liéu boron-doped
cryptomelane tir tién chit KMnO,,
MnSO4.H,0, H3BO3. Ba st dung phuong
phap phan tich XRD va anh chup SEM,
ky thuat phan tich ICP—MS x&c nhan tinh
thé cryptomelane dang hinh que nano cua
vat liéu bot B/OMS-2. Vat liéu B/OMS-2
chua diy da cac nguyén té boron,
mangan, Kkali véi thanh phan khéi lugng
lan luot 13 0,11%, 53,25% va 3,76%. Vit
licu B/OMS-2 chira hdn hop oxit mangan
vé6i chi sb oxy hoa trung binh cia Mn 1a
~3,88.

Thtr nghiém danh gia kha nang xu ly
quang hdéa nhya PS d6i véi hé mang
PS/OMS ghi nhan vai tro tich cuc cua vat
licu B/OMS-2 thong qua chi tiéu vé su
giam khéi luong, su ting tinh thim uét
ctia bé mat mang PS-B/OMS khi tang thoi
gian chiéu sang. Hon nita hinh anh vé d6
g6 ghé bé mit caa mang PS-B/OMS ciing
nhu hinh anh thuc té vé viéc giam do
bong lang bé mat 1a nhitng minh chang
phan anh tac dong tich cuc cua vat liéu
B/OMS-2 trong xtr ly mang nhya PS.

Loi cdm on: Ching t6i xin cdm on
Truong Pai hoc Bach khoa, PHQG-HCM
da ho trg cho nghién ctru nay.

Cam két: Ching tdi xin cam doan day 1a
cong trinh cua nhém va da dugce thuc hién
tai Truong Pai hoc Bach khoa, PHQG-
HCM. Ddng thoi chling tdi chua giri dang
ndi dung nay & bat ky tap chi nao.
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