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TOM TAT

Bai bdo nay dé cap dén viéc loai bd va chuyén hda chon loc cac dang NH;/NO,/NO; trong nudc ngot va nuéc man béng qua trinh quang xdc tac trén vét liéu khodng
tu nhién ilmenite hoan nguyén Viét nam FeTi0s, Ag/Ti0, va Ti0, anatas (KA 100) vi axit citric lam chat kh, thén thién méi truong. Cac mau vat liéu quang xdc tac cd
cdu tric hat nano dugc tong hop va dac trung bang cac phuang phap XRD, UV-Vis, FTIR, EDX,.. . Cac két qua cho thdy vét liéu quang xiic tac ilmenite FeTis, Ag/Ti0;,
Ti0, da thé hién hoat tinh quang khir dudi dnh sang LED va anh sdng mét trdi trong chuyén héa chon loc cac dang nitrogen trong mdi trudng nudc ngot va nudc ao nudi
tom thuc té khi chiéu sang cac anh séng ¢6 viing budc song khac nhau. Dung lugng khi nitrit NO, dat 22,5mg/g, nitrat NO; la 550mg/g dudi anh sang mét trdi (cd tia
UV, cutng do 880pW/cm?); va tuang (ing nitrit dat 10mg/g, nitrat 220mg/g dudi anh sang dén LED (khdng o UV, cudng dd 9400 Lux) trén vat quang xuc tac Ag/Ti0,.
Dong thai qué trinh quang xiic tac - khit ciing thé hién hiéu sudt tic ché vi khuan Coli va coliforms (EC) cao dat 90% véi liéu lugng 0,1g/I trong thdi gian 24 gi&. Nhin
chung, qua trinh kh chon loc NH;/NO,/NO; trong nudc bang quang xic tac [a mgt cong nghé rat kha thi bat ké do man cta nudc, dong thi xa Iy hiéu qué vi khuan E.
Coli/coliforms (EC), dac biét (ng dung trong kiém sodt méi trudng nudc nudi trong thiy hai san.

Tirkhoa: Dén LED, dnh sdng mdt troi, nitrit, khir héa quang xuc tdc, ilmenit

ABSTRACT

This paper deals with the selective removal and conversion of NH;/NO,/NO; forms in freshwater and saltwater by photocatalytic process on reconstituted
Vietnamese natural mineral material ilmenite FeTiOs, Ag/Ti0,, Ti0, anatas (KA 100) with citric acid as reducing agent, environmentally friendly. Samples of
photocatalyst materials with nanoparticle structure were synthesized and characterized by XRD, UV-Vis, FTIR, EDX methods, etc. The results show that ilmenite
photocatalysts FeTiOs, Ag/Ti0,, Ti0, has shown photoreduction activity under LED and sunlight in selectively converting nitrogen forms in freshwater and actual shrimp
pond water when illuminating different light wavelength regions. Nitrite NO, reduction capacity reaches 22.5mg/g, NO; nitrate is 550mg/q under sunlight (with UV
light, intensity 880uW/cm?); and respectively nitrite reached 10mg/g, nitrate 220mg/q under LED light (no UV, intensity 9400 Lux) on Ag/Ti0, photocatalyst. At the
same time, the photocatalysis-reduction process also showed a high inhibition efficiency of Coli and coliforms (EC) of 90% at a dose of 0.1g/1 for 24 hours. In general,
photocatalytic reduction of NH;/NO,/NO; in water by photocatalysis is a very viable technology regardless of water salinity, while effectively treating E. Coli/coliforms
(EC), especially applied in water environment control for aquaculture.

Keywords: LED light, sunlight, nitrite, photocatalytic reduction, ilmenite
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1. MG PAU

Trong nganh san xudt nudi trong thady san hién nay,
ngoai nhiing van dé tinh hinh dich bénh, con giéng kém
chéat luong, su bién déi vé thai tiét,... thi mot van dé quan
trong nita can dugc giai quyét la loai bé cla cac loai chat
doc chida nitrogen nhu amoni NHs, nitrit NO, nitrat NOs véi
noéng do gidi han cho phép khdéng gay doc thiy san tuong
ung 1,0ppm, 0,02ppm va 5ppm [1, 2]. Bdc biét la dang hoa
tan cdia Nitrit NO, rat doc phat sinh lién tuc va thudng dat
dén muc gay déc cho tdm ca chi sau mot thoi gian nudi
ngan [1-3]. Viéc nghién clu cac giadi phap cong nghé mgi
xt ly khi déc trong ao nudi tom va nudi trong thiy san la
rat cap thiét. Trong qua trinh nuéi tdm thé chan trang va
thay san, cac loai thiic an cong nghiép du thira, phan tém,
Xac tdo... sé lam tich tu cac hop chat hiu ca lo Iiing va hoa
tan, phan huy thanh va tich tu cadc dang nitrogen nhu
amonia (NH4*/NHs) sau dé la nitrit (NO,), nitrat NO; gay 6
nhiém truc ti€p nudc va anh hudng dén suic khde thay san
gay ra hién tuang ngat tdm, cham Ién, tén thuong mang
[2,3],... Cac phuang phap xt ly NH3/NO./NOs thudng dung
cho dén nay la cac qua trinh lam lodng nong dé chat doc
trong nudc ( thay nudc ting phan), qua trinh hdp phu, két
tinh MAP, trao d6i ion, oxy héa bdi H,0, KMnO, nudc
Javen, ozon, cac hé vi khudn EM, céc hé enzyme, quang xuc
tac-oxy héa, persulphate [4-7]... Trong nhiéu phuong phap
da dugc nghién ctu dé khir héa cac dang amoni doc hai
NH3/NO,/NO; chuyén héa thanh dang N, khéng doc trong
nuGc ngot va nudc man gay 6 nhiém moi trudng thi qua
trinh kht héa xdc tac quang mang lai két qua day hua
hen[8,13]. Trong nghién ctu nay ching t6i trinh bay giai
phap c6ng nghé quang xuc tac dung ngudn anh sang mat
trai va anh sang dén LED, co su tham gia cta chat khir axit
hitu co xitric dé xi Iy Nitrit trong méi trudng nudc nudi
trong thay hai san [9-12]. Khac véi qua trinh quang xuc tac
oxy hda, cac dang nitrogen chuyén héa thanh chubi céac
san  phadm v&i mac dd oxy hoa khac nhau
NH3;>NO,>NO;>N,, qua trinh quang xuc tac - khir sé xdy ra
theo chiéu ngugc lai N,<NH3<NO,<NO; hoac khit chon loc
truc tiép t6i N, dudi tac dung clia dnh séang va tham gia cla
chat khu

hy + Chatkht+ quang xictac Ly,

NH; < NO, 4 NOs \T—GC
boob o

N N N w——

At ot

Hinh 1. Co ché phdn (ing khit NO,/ NO3/NH;™ trén quang xtc tac dudi dnh
sang UV [12,14]

Bai béo trinh bay van dé xu ly va chuyén hoéa chon loc
cac dang NHs/NO,/NOs trong nudc nudi tom thé chan trang
bang quang xuc tac dung vat liéu khoang tu nhién ilmenite
hoan nguyén Viét nam (FeTiO;), xtic tdc Ag/TiO,, anatas
TiO, vGi axit citric lam chat khit than thién véi moi trusng,
déng thai véi qua trinh nay cdc mam bénh vi khudn cing
duagc loai bé.

Website: https://jst-haui.vn

2. THUC NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1. Héa chat

Hoéa chat si dung gom: Titanium dioxit anatas KA-100
(TiOz, 99%, Han Qudc); bac nitrat (AgNOs, 99%, Trung Quéc),
Kali Nitrit (KNO,, 97%, Trung Quéc); khoang chat ilmenite
hoan nguyén FeTiO; (Quang Ngai, Viét Nam) nghién min,
kich thuéc hat 0,10mm (cung cap bdi Vién Nghién ctu Dia
chat va khoang san ting dung), nudc ao nudi tdm c6 nhiém
khuédn Ecoli /Coliform ti nguén nudc ao nudi tém tai Hai
Hau, Nam Binh dugc bdo quan trong nhiét d6 lanh 5°C.

2.2. Tong hop vat liéu quang xtc tac

T6ng hop Ag/TiO, bang phuang phap thay nhiét: Cho
5g TiO, va 20ml dung dich AgNOs; 0,01M, khudy trén may
khudy ti & nhiét d6 phong trong 12 gig. Ho6n hgp khudy
tron lién tuc va déng thoi dugc chiéu sang bang dén cuc
tim 20W (budc s6ng 280nm) trong thoi gian 30 phat. Hon
hgp dugc loc, rira bang nudc cat va sdy kho trong 3 gis &
100°C trong chan khéng va bao quan trong téi.
2.3.Dactrung vatliéu

Vat liéu dugc dac trung bang phé héng ngoai (IR) trén

may Impact-410 (Buc), Phé tan xa ning lugng tia X (EDX)
trén may Jeol-JMS 6490 tai Vién Ky thuat Nhiét ddi, Vién
Han lam KHCNVN (VAST). Phuong phép nhiéu xa tia X (XRD)
trén may Shimadzu XRD-6100 véi tia phat xa CuKa c6 budc
séng 1,5417 A tai Khoa Héa hoc, Trudng Dai hoc Khoa hoc
Tu nhién - Pai hoc Quéc gia Ha Néi. Phuang phap déng
nhiét hap phu - nha hap phu N, (BET) do tai Vién Hoa hoc
(VAST). Hién vi dién ti truyén qua phan gidi cao (TEM) bang
may H-7500 (HITACHI, Nhat Ban) tai Vién Vé sinh dich té
TW. Phé hap thu electron UV-Vis ctia mau dugc do trén may
GBC Instrument-2885 trong vung budc séng tu 200 -
800nm Khoa Vat ly, Dai hoc Quéc gia Ha Noi.
2.4, Thuc nghiém danh gia hoat tinh quang ctia vat liéu
xt ly Amoni, Nitrit va Nitrat véi chat khir axit xitric
trong dung dich nuéc ngot dudi anh sang LED va anh
sang mat troi

Thi nghiém quang héa bdng dén LED vdi cudng dé dnh
sdng 9400 lux

Pha dung dich KNO, néng d6 5ppm (ndng dé axit citric
50ppm).

Cho 50mg vat liéu Ag/TiO,, TiO, va Inmenit vao cac c6c
(500ml) c6 chita 200ml dung dich KNO; va axit citric néng
do 50ppm, khudy tai toc d6 500v/p trong thai gian 15 phut,
chiéu sang dudi dén LED. Lay mau long (4,5ml) tai cac thoi
diém phan (ng 24 gid, 48 gid; ly tam; loc qua mang loc
(0,45 micromet) dé tach hat ran r6i phan tich trén may do
quang UV-Vis. Xac dinh néng d6 NHs bang phuang phép
TVN-6179-1: 1996, buéc séng 666nm; néng d6 NO, bang
phuong phap trac quang st dung thudc thi Griess, budc
song 522nm; néng d6 NO; bang phuong phéap Brucine
sulfate, budc séng 410nm.

Thi nghiém quang héa béng dén gia dnh sdng mdt troi
cuong dé sdng 880uW/cm? dugc thuc hién tuong tu nhu
trén va tinh toan theo phuang phéap dudng cong chuén.
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Hoat tinh quang xuc tac dugc tinh theo cong thic:

q=(Co-C)V/m, (mg/qg)

Trong d6: C, la néng d6 ban dau ctia dung dich, mg/l; C;

Ia néng d6 dung dich tai thai diém sau xt ly t, mg/l; V 1a thé
tich dung dich, I; m la khéi lugng ctia vat liéu, g.
2.5. Thuc nghiém danh gia hoat tinh quang cuia vat liéu
xU ly Amoni, Nitrit va Nitrat trong dung dich nuéc ao
nudi tom c6 d6 man 25 ppt dudi anh sang LED va anh
sang mat troi

Thi nghiém quang héa béng dén LED vdéi cudng dé dnh
sdng 9400 lux

Chuén bi dung dich nudc ao nudi tom lay tur Hai Hau,
Nam Dinh. Nudc ao nudi tom dugc x( ly tach can bang loc
qua gidy loc bang xanh dé loai bé céc can hiiu co lo Iting
va dugc bdo quan trong ti lanh 5°C.

Cho 30mg vat liéu Ag/TiO,, TiO, va Inmenit vao céc coc
(500ml) c6 chita 400ml dung dich chira Nitrit ndGng d6 axit
citric 50ppm [8] khudy tai t6c d6 500 vong/phut trong 15
phut, chiéu sang duéi dén LED. Lay mau long (4,5ml) tai
cac thdi diém phan Ung 24 gid, 48 gid; ly tam; loc qua
mang loc (0,45 micromet) dé tach hat rdn réi phan tich
trén may UV-Vis.

Xac dinh ndng d6 Amoni bang phuong phap TVN-6179-
1: 1996, budc s6ng 666nm; Nitrit bang phuong phap trac
quang st dung thudc thi Griess, budc séng 522nm; Nitrat
bang phuong phap Brucine sulfate, budc séng 410nm.

Thi nghiém quang héa bdng dén gid dnh sdng mdt troi
cuong do sdng 880uW/cm? dugc thuc hién tuong ty nhu
trén va tinh toan theo phuang phap dudng cong chuén.

Hoat tinh quang xuc tac dugc tinh theo céng thuc:

q = (Co- C)V/m, (mg/g)

Trong d6: C, la néng d6 ban dau clia dung dich, mg/l; G,
la néng d6 dung dich tai thai diém sau xt ly t, mg/l; V 1a thé
tich dung dich, I; m la khéi lugng ctia vat liéu, g.

2.6. Hiang sé téc d6 phan ing quang xic tac khir cac
dang nitrogen

T6c d6 chia phan Ung theo cac ciu ti c6 thé dugc tinh
toan theo congthic Ln %: kt

Trong d6: C; va G, 1a ndbng d6 cla cac cau ti NHs, NO,,
NO; trong nuéc (ppm) va k 1a hang s6 t6c d6 clia phan tng
(gio™), tla thai gian phan Ung (gio).

2.7. Thuc nghiém danh gia kha nang xi ly vi khuan E.
Coli va coliforms (EC) bing vat liéu quang xuc tac

Thi nghiém quang héa bdng dén LED: Cho 50mg vat liéu
Ag/TiO,, TiO; va Inmenit vao cac coc (500ml) cé chira 200ml
dung dich nhiém khuén, khudy tai t6c d6 500rpm trong
thai gian 15 phat gitt yén khong khudy tron trong 24 gio.
Cac mau Idng dugc dem xac dinh mat dé khuan lac tai thoi
diém ban dau va thoi diém sau xu ly déi véi vi khudn EC
phan 1ap, nudi cdy ti ngudn nudc ao nudi tdm thuc té tai
Nam Binh.
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Thi nghiém quang héa béng dén gia dnh sdng mdt troi
cuong dé sdng 880uW/cm? dugc thuc hién tuong tu nhu
trén. Viéc xac dinh mat do vi khuan cda cac mau léng trudc
va sau xU ly & ca hai trudng hop trén déu dugc dem phan
tich bang phuong phap Nissui dung phan mém chuyén
dung BACTLAB, dugc thuc hién tai Phong Vat liéu tién tién,
Vién Hoa hoc, VAST.

2.8. Quy trinh danh gia kha nang xt ly vi khuan EC cac
vat liéu quang xc tac

Lay 1 ml dung dich tl cac céc thi nghiém chiia vi khudn
cho lén céc dia NISSUI (EC) dat cac dia trong ti dm nhiét do
35°C trong 24 gid. Xac dinh mat khuén lac theo phuang
phap Nissui dung phan mém chuyén dung BACTLAB, dugc
thuc hién tai Phong Vat liéu tién tién, Vién Héa hoc, VAST.
Tinh toan hiéu sudt Gc ché vi khuan (%) theo cong thuc:

X=(Co-C)/ Co, (%)

Trong d6: C, 1a s6 lugng khuan lac vi khudn ban dau
hién thij trén dia, C; 1a s6 lugng khudn lac vi khudn sau thaoi
gian (t) ctia thi nghiém hién thi trén dia [1,2].

3. KET QUA VA THAO LUAN
3.1. Cac dac trung ciia vat liéu
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SEl  15kV WD15mm  SS20 % x50,000
KT

Hinh 5. SEM ciamau A-Ag/TiOz; B-Ti0, va C-Inmenit

Hinh 6. TEM clia mau Ag/TiO,va Ti0,
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Bang 1. Thanh phan hda hoc clia mau vat liéu (EDX),% wt

Mau vatliéu 0 Ti C | Ag | Fe Si
Anatas Ti0, 32,48 59,80 | 1,35 - 002 | 058
Ag/Ti0, 32,69 56,65 | 1,81 | 150 | 002 | 106
limenit FeTiO; 32,89 2233 | 015 - 25,55 | 0,60

Su xuat hién cta cac pic XRD tai goc 25,3, 37,8, 48,1,
53,9, 55,1, 62,7, 68,7, 70,3, 75,0 va 82,6 xac nhan sy hinh
thanh ctia pha anatase tinh thé nano tinh khiét .Mau Ag-
TiO, xuat hién tat cad cac pic tuong Ung véi chi & pha
anatase, nhung trong trudng hop nay, cac pic mé réng nhe
so V@i TiO; tinh khiét cac cuc dai. Trong phan tich XRD cua
mau Ag-TiO,, quan sat thdy pic tuong Ung véi Ag tai cac
goc 38,3 va 44,2. Diéu nay c6 thé 1a do su hién dién cia mot
lugng rat thap hat nano Ag (1,5% trong lugng Ag) trong
mau. Vi vay ching t6i c6 da thuc hién phan tich EDS cua
mau nay va quan sat thdy rang ty 1é nguyén ti cda Ti: Ag c6
trong gan véi lugng can bang héa hoc dugc st dung cho
vat liéu t8ng hap [6]. Hinh anh SEM (hinh 5) va TEM (hinh 6)
cla cac mau TiO, va Ag/TiO, cho thay su tap hgp cac hat
nano cé kich thudc hat trung binh 100nm. Hinh 3 cho thay
dac trung TiO, réng trong vung 400 - 900cm™ dugc gan
cho Ti-O dao déng kéo dai va mang tinh thé O-Ti-O. Céc
dao déng udn cong O-H va O-H lan lugt dugc quan sat thay
trong cac vung 1620 -1640cm™ va 3396 - 3500cm™' do cac
phan ti nudc va ion hydroxyl bi hap phu dong thoi cling
tuong Ung véi vung kéo dai O-H va da dugc quy cho cac
tuong tac gitta hydroxyl nhém titania [6].

3.2. Hang sé téc d6 phan ing quang xuc tac khir cac
dang nitrogen

T6c d6 clia phan Uing theo cac cdu ti ¢ thé dugc mo ta
nhu sau:

Ln(Co/Cy) = kt

Trong dé: C; va Co la nbng d6 clia cac cdu ti NHs, NO,,
NO; trong nudc (ppm) va k la hang sé t6c dé ctia phan tng
(gio™), t1a thai gian phan Ung (gio).

3.3. Hoat tinh, d6 chon loc va dung lugng xtr ly NH;, NO,
va NO; trong truéng hogp khéng dung chat khi

Hoat tinh chuyén héa NHs;, NO,, NO; trén cac vat liéu
guang xuc tac khi khéng sir dung chat khr axit citric (chat
cho dién td) trong maoi trudng nudc nhan tao (dung dich
KNO,) trén cac mau xuc tac thé hién & hinh 7 va bang 2, 3.

A
0.4 4
—#&— NH3-Co-ax- Den LED
—®— NH3-Ag/TiO2-ax- Den LED
8 —&— NH3-TiO2-ax- Den LED
O —¥— NH3-Inmenit-ax- Den LED
0.2 —&— NH3-Co-ax- Den Kosslick
: —4— NH3-Ag/TiO2-ax-Den Kosslick
—»— NH3-TiO2-ax-Den Kosslick
—®— NH3-Inmenit-ax-Kosslick
0.0 . .
0 24 48

t(gio)
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5 —a— NO2-Co-ax- Den LED
O 2| —e—NO2-Ag/TiO2-ax- Den LED
—a— NO2-TiO2-Ax-Den LED
—v— NO2-Inmenit-Ax-Den LED
—— NO2-Co-ax- Den Kosslick
—<— NO2-Ag/TiO2-ax-Den Kosslick
—»— NO2-TiO2-Ax-Den Kosslick
—o— NO2-Inmenit-ax-Kosslick

T

0 24 48
t(gio)

80

75+

70+

65+

C/Co

—=— NO3-Co-ax- Den LED

60| —e— NO3-Ag/TiO2-ax- Den LED
—&— NO3-TiO2-Ax-Den LED
—¥— NO3-Inmenit-Ax-Den LED
—&— NO3-Co-ax-Kosslick

—<4— NO3-Ag/TiO2-Ax-Kosslick
—»— NO3-TiO2-Ax-Den Kosslick
—&— NO3-Inmenit-ax-Kosslick

55+

50

T T
0 24 48

t(gio)

Hinh 7. Hoat tinh quang phan hiy NH; (A), NO, (B) va NO; (C) dudi anh séng
mo phdng mat trdi va dnh sang den LED trong méi truGng nudc nhan tao (ndng
do ban dau NO, la 5ppm), luong xic tac 20mg, thé tich dung dich phan (ing
200ml

Bang 2. Gia tri trung binh clia hang s6 tdc d phan (ng trén cac vat lidu khi
khdng cd chat khi tham gia phan (ing trong nhén tao (dung dich KNO,)

s - k, i(‘r1
Vitlicy Loe_n??hsang (gio)
chiéu Xa NH; NOz No3
Ag/Ti0; ben LD 0,005744 | 0,002139 | 0,002523
Anatas Ti0, en 0,002846 | 0,000732 | 0,001516
— (9400 Lux)
Inmenit FeTi0; 0,003600 | 0,002414 | 0,001241
Ag/Ti0; Dén OSRAM 0,004985 | 0,001851 | 0,003665
Anatas Ti0, (Kosslick ) (40000 | 0,002474 | 0,001063 | 0,001576
lux/ UV
Inmenit FeTi0; 880uW/cm?) 0,003266 | 0,001558 | 0,002617

Bang 3. Dung lugng x{ Iy NHs, NO, va NO; trén céc vat liéu khong st dung
chdt khit trong dung dich KNO, nhén tao (g, mg/g vét liéu)

NH3 NOz N03

9|/ 9|99/ 4q q
(24 | 48 | (24 | (48 | (24 | (48
gid) | gio) | gio) | gid) | gid) | gid)

Diéu kién phan iing

Ag/Ti0, 07 |09 | 24 | 34 | 50 80
Pén | AnatasTiO, | 04 | 04 | 04 2 30 50
LED Inmenit
Nugic FeTiO, 051 05| 34 | 25 20 50
nhan Ag/TiO 06 | 07 | 14 4 70 110
@0 | o 0/Ti0, \ \ /
Kosslick| ~ lImenit
FeTiO, 051031221 15| 40 100
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TU hinh 7, bang 2, 3 c6 thé nhan thdy ddi véi dung dich
nudc nhan tao khi phan Ung quang xuc tac dugi anh sang
LED ciing nhu anh sang gid mat trai thi tat cd cac dang
nitrogen trong nudc déu bi khir theo hudng tao N,. Cdc mau
quang xuc tdc Ag/TiO, to ra cé hoat tinh cao nhét, tuy nhién
mau llmenit ti nguén quang thién nhién gia thanh ré ciing
da thé hién hoat tinh t6t so véi cac vat liéu gia thanh cao TiO,
va Ag/TiO,. Dudi anh sang dén LED mdc du cudng do anh
sang thap hon (9400 lux, khong cé tia UV) so vdi dnh séng
dén gia mat trdi cé tia UV (40.000 lux, 880uW/cm?) nhung toc
do phan Ung khir NO, cao han. D6 chon loc theo hudng tao
N, thé hién trén tat ca vat liéu xuc tac. Mac du khéng c6 cac
chat khir axit xitric b6 xung d@é tham gia vao phan ting nhung
cac phan tng khit song song chuyén héa NHs, NO, va NO;
truc ti€p téi N, ma khong xay ra phan tng néi ti€p theo
chubi N,<NH3;<NO,<NOs. thé hién & chd khéng 6 su tich tu
cac sdn pham trung gian trong dung dich. Theo ching téi
diéu d6 co thé giai thich phan tng khir da xay ra vdi su trao
déi cac cap electron/16 tréng quang sinh trén bé mat hat xic
tac (hinh 1), déng thai cé thé lién quan t6i budc séng anh
sang t6i uu cho phan Ung khi hda chon loc cac dang
nitrogen trong nudc [7, 8, 13, 14].

3.4. Hoat tinh va dung lugng x{ ly NHs;, NO, va NO;
trong phan ting quang xiic tac c6 dung chat khi

Hoat tinh phan (ng chuyén héa cac dang nitrogen trén
cac mau vat liéu quang xuc tac dugc chiéu xa bdi hai loai
anh sang dén LED va anh sang gid mat trdi, khi c6 st dung
axit xitric (50ppm) lam chat khé trong méi trudng nudc
nhan tao va nudc nudi tdm thuc té, dugc trinh bay trén
hinh 8,9 va 10.

—=— NH3-Co-Ax-Den LED
0.9 o —&— NH3-AgTiO2-Ax-Den LED
—&— NH3-TiO2-Ax-Den LED

o 24 48
t(gio)

—

piit

0.6 o

0.4

0.2 o

0.0

t(gio)

Hinh 8. Ham lugng NH; tao thanh trong dung dich phén tng quang xiic téc
dudi anh sang mo phong mat troi va anh sang den LED trong nudc nhan tao (A),
nudc ao nudi tom (B), luong xiic tac 20mg, thé tich phan ing 200ml, ndng do
ban dau chat khir axit xitric ban dau 50ppm
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5+ Bang 4. Gia tri trung binh cla hang s6 toc do phan ting khi cd mat chat khi
axit citric (50ppm)
4
k, (gid"")
. Vit |Pen chiéu Dung dich KNO, Nudc bién nudi tom
g liéu sang nhén tao thuc
“ NH; | NO, | NO; | NH; | No, | No,
o Ag/Ti0, (-)0,0068 | 0,0121 |0,0152 (-)0,0167 | 0,0083 | 0,0073
ey Anatas | Anhséng
ot . > To, | BenlEp |(J00081| 00162 00040 ()0,0207 |0,0120| 0004
t(gio) .. | (9400 Lux)
. Inmenit (0,018 | 0,0141 [0,0037 | (-)0,0192 | 0,072 0,0037
FeTi0,
. AQ/TiO; | Anh sang | (10,0290 | 0,0708 |0,0488 | (-10,0264 0,031 |0,0299
Anatas giamat
N To, | troi(@en | (100169 0,0334 00248 (00178 |0,0216|0,0229
. ] OSRAM)
& ] ';L"TTS' (-)0,0193 | 0,0304 [0,0215 | (-)0,0227 | 0,0189 | 0,0197
3

—8— NH3-Co-Ax-Den LED
—@— NO2-AgTiO2-Ax-Den LED
—&— NO2-TiO LED

I Ddu (-) chi su tao thanh cdu tir NH; trong dung dich
ossicx Bang 5. Dung lugng x( Iy NHs, NO, va NO; trén cac vat liéu ¢6 st dung chat
kht (mg/qg vat liéu)

0 24 48

t(gio) NH3 NOz NO;
Hinh 9. Hoat tinh chuyén héa NO, dudi anh sing md phéng mat trai va anh bieu kién pll1én’l’tng q q q q q q
sang den LED trong nudc nhan tao (A), nudc ao nudi tom (B), lugng xiic tic quang xuc tac (24 (48 | (24 | 48 | (24 | (48
20myg, thé tich phan ting 200ml, ndng do chét khit ban dau axit xitric 50ppm gid) | gio) | gio) | gio) | gio) | gid)
80 - Ag/Ti0, | -05 | -1,5 | 124 15 180 470
70 h Dén Ti0, -1 -05 | 149 20 80 120
i LED ;
> Nute menit | o | 4 | 134 | 18 | 60 | 140
g 50 | . F€T|03
g8 man ,
40+ nhan Ag/TiO, | -5,2 -5 35 32,5 | 560 | 650
1 e @0 | pen | AN\ o 1 3| 25 | 25 | 360 | 500
2| et 0SARM |— 1102
] EoNggozakpen Kessek Inm?mt 32| =2 20 | 275 | 310 | 480
o - . FeTiO;
0 24 a8
t(gio) Ag/Ti0, -1 -3 9,9 9 130 220
Den | Anatas
80 - -
] LED Tio, 1,5 35 | 14 | 155 80 170
. Nudc Inmenit | 13 | 33 | 74 | 10 | 60 | 140
a0
e 50 nudi Ag/Ti0, | -33 | -55 25 225 | 410 550
] Om | pen | ANt | g8 | 35 | 20 | 175 | 360 | 450
—— NO3-Co»alx» Den LED TIOZ
30 —e—NO3-Ag/TiO2-ax- Den LED 0SRAM
20] 3 Nos-inmanit-AcDen LED Inmenit
o] TN T I T M I
—»— NO3-TiO2-Ax-Den Kosslick
o J==2=NO3-Inmenit-ax-Kosslick , Ddu (-) chi su'tao thanh cdu ti NH; trong dung dich
° ;;io) * TU cac két qud mo ta qui luat thay d6i ndng doé (hinh 8,9

va 10), cac gia tri hang s6 t6c d6 trung binh clia phan ting
quang xuc tac (bang 3, 4 va 5) khi c6 mat chat khir axit
xitric, c6 thé nhan thay rdng téc dé clia phan tng khi rat
cao so vai trudng hgp khéng cé chat khir d6i vai tat ca cac

Hinh 10. Hoat tinh chuyén héa (khit hda) NO; dudi anh sing mé phdng mat troi
va dnh sang den LED trong nudc nhan tao (A), nuéc ao nudi tdm (B), lugng xuc tac
20myg, thé tich phan (ing 200ml, ndng dd chat khit ban dau axit xitric 50ppm
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dang cac dang NHs, NO, va NO; trong ca hai loai nuéc nhan
tao va nudc ao nudi tdm. Khac véi trudng hgp khong diung
chat kht axit xitric, su hinh thanh NH; véi néng dé tang cao
déan trong dung dich theo thgi gian trén tat ca cac vat liéu
va cac loai 4nh sang chiéu xa. Diéu nay co thé gidi thich
rang phan dng khi hoéa theo chudi néi tiép
N,<NH3;<NO,<NO; da xay ra manh dan dén sy tich Iy NH;
[7, 12, 14] Tuy nhién t6c d6 khit NO, (chat rat doc cho thuy
sinh) da gidm rat nhanh, diéu nay cé y nghia rat quan trong
trong viéc kiém soat kip thdi néng dé nitrit nudc nudi tom
ca. Bac biét trudng hgp dung anh sang dén LED va vat liéu
quang xuc tac ilmenite gia thanh thap, da cho két qua lam
gidm NO, manh hon déng thai tao thanh NHs it hon so véi
véi khi stir dung dnh sdng mat trGi va xuc tac khac gia thanh
cao (Ag/TiO,, TiO,).
3.5. Két qua danh gia hoat tinh diét khuan EC
(Escherichia coli) trén vat liéu quang xuc tac dudi anh
sang mat trgi sau 24 gi¢

Cac két qua cho thay khi két hgp dong thai xu ly cac
dang NH3/NO,/NO; va vi khuan Coli va coliforms (EC) trong
nudc nudi tdm thuc té c6 thé nhan thay ré qua trinh quang
xUc tac - khir hda ciing thé hién hiéu sudt dc ché vi khudn
Coli va coliforms (EC) cao dat 90% vdi liéu lugng 0,19/l trong
thai gian 24 gid (hinh 11, 12).

Lot coaans o £ 02202 =
¢ sy g M. — ...
— A 11 E C h_‘_ : ';".. E C
' 13 TE 8 u B - -
I
| o
. -
o y
< A .
» A
. g
T
=‘“‘”l’__~—mrn:: L4400 02/ 20
T s — ~—— T}
ng_ e~ BC m_ TLWEC
o ——

-

434007 EmEEEE 02/ 2022
AT ",;T-_ EC
Ty
Hinh 11. Mat do khuan lac EC dugc x Iy bang cac vt liéu: Mau ban dau cia
dung dich nhiém khuan (A5), Inmenit - dn LED (A7), Ti0, -dén LED (A8), Ag-Ti0,
- den LED (A9), Inmenit-den OSRAM (Kosslick) (A4), Ti0, -dén OSRAM (Kosslick)
(A6), Ag-Ti0,-den OSRAM (Kosslick) (A5), 20mg vat liéu/200ml
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Hiéu suat (rc ché khuan lac EC cla cac vat liéu %
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Hinh 12. Hiéu sudt (i ché khuan lac EC dugc x Iy béing cac vat liéu: Mau ban
dau cda dung dich nhiém khuan (A5), Inmenit - dén LED (A7), Ti0, - dén LED
(A8), Ag-Ti0, - dén LED (A9), limenit - dén OSRAM (Kosslick) (A4), Ti0, - dén
OSRAM (Kosslick) (A6), Ag-Ti0,-den OSRAM (Kosslick) (A5), 20mg vat liéu/200ml
4. KET LUAN

Cac vat liéu ilmenite FeTiO; tir nguén khodng san Viét
Nam ciing nhu céac vat liéu TiO2 (KA100) cla Han Quéc,
Ag/TiO, t8ng hgp tai nghién ctiu nay, déu da thé hién hoat
tinh quang xuc tac - khit chon loc d€ chuyén héa cac dang
nitrogen déc hai NH3/NO, va NO; dugi dnh sang dén LED
(khdng c6 tia UV) va anh sang mat trai (cé tia UV). Do chon
loc cao phan Ung quang xuc tac chuyén héa NHi/NO, va
NO; trong nudc ngot va nudc man theo hudng tao thanh
dang nito N, phu thudc vao ban chat vat liéu, budc song
anh séang va cudng do chiéu xa. Khi st dung anh sang dan
LED (9400 Lux) khong c6 anh sang UV thi chiéu hudng
phan tng khtt chl yéu tao thanh N, nhiéu han so véi khi
dung 4anh sing mat troi cé tia UV (40000 lux / UV
880mW/cm?) .Viéc st dung chat khir Axit xitric nhu la chat
cho dién t va khr cac 16 tréng quang sinh, d@m bao than
thién méi trudng déi véi ddng vat thuy sinh va an toan moi
trudng nudGc nudi tréng thiy san .

Vat liéu quang xuc tac ilmenit (FeTiOs) hoan nguyén tu
khoang san Viét Nam da thé hién hoat tinh quang xuc téc -
khr cao dé xu ly cac dang nitrogen trong méi trudng nudc
ngot va nudc man cta ao nudi tdm thuc té, dac biét khi
dung anh sang dén LED sé cho d6 chon loc N cao, tiét kiém
nang lugng, gidm nang lugng dién tiéu thu va tang tudi tho
nguén chiéu sang. Dung lugng khi nitrit NO, dat
22,5mg/g, nitrat NO; la 550mg/g dudi anh sdang mat trdi
(cudng ddé 880uW/cm? ); va tuong Ung kh{ nitrit dat
10mg/g, nitrat la 220mg/g dudi dnh sang dén LED (cudng
dd 9400 Lux) trén vat liéu quang xuc tac Ag/TiO..

Quid trinh quang xuc tac - khtr ddng thai da bat hoat va
diét vi khuan Coli / coliforms (EC) dat 90% vdi liéu lugng
0,19/l trong thdgi gian xtr ly 24 gid da ching té cong nghé
¢6 nhiéu uu diém c6 tiém nang Ung dung cao trong xu ly
moi trudng NuGc nudi tréng thay hai san.

LO1 CAM ON

Nghién ctiu nay dugc ung hé bgi Chuong trinh hé trg
hoat déng nghién ctu khoa hoc cho nghién ctu vién cao
cdp, ma s6 NCVCC 06./22-22 - Vién Han lam Khoa hoc va
Coéng nghé Viét Nam
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