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- Ting bwéc nghién cru trién khai Phu luc IV ctia Céng wéc qubc té vé ngan nglra 6 nhiém
do tau gay ra 1973, dwoc stra ddi béi Nghj dinh thu 1978 (MARPOL 73/78).
5. Két luan

_Qua trinh khai thac ,cén’g bién khong tranh khéj viéc tac dong dén moéi trwong nwéc. Sy gia
tang vé ham lwong clia chat ran lo Itrng, cac hop chat hiru co, dau m& trong nwdc mat va nwoc
bién ven bo khu vire cang cho thay tac dong cua nwdc thai sinh hoat, nwéc mwa chay tran va chat
thai c6 chira dau tai cac cang khu vire Quang Ninh - Hai Phong ngay cang tang 1én. Dé giam thiéu
tac dong do, can phai thic hién dong bd cac giai phap tir khau quy hoach cang, thiét ké xay dyng
cang dén van hanh cang.
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SAT GAN TREN NEN DIATOMIT DE PHAN HUY QUANG XUC TAC PHAM
VANG AXIT TRONG MOI TRUONG NUOC
PREPARATION AND APPLIED RESEARCH MATERIAL IRON-DOPED TITANIA
ON DIATOMITE TO DEGRADE ACID YELLOW DYE IN AQUEOUS SOLUTION
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76m tat
Trong nghién cu"u nay, xuc téc quang hoa titania duroc bién tinh vor sét gan trén nén diatomit
vor ty 1é mol Fe® /7'/02 /8 2% duoc didu ché bang phuong phap sol-gel, sau do lam kho va
nung vét liéu 6 500°C. V4t liu tong hop duroc kiém tra hoat tinh xuc téc trong qua trinh phén
hay phém vang axit 2R dudr didu kién chidu tia UV vé énh sédng khd kién. Vét liéu xuc téc
sau khi t6ng hop duroc déc trung céu tric béng céc phurong phép XRD, SEM va phd hép thu
UV-VIS. Két qua cho théy, vét lidu dat kich thudc hat nano, cé khd néng hép thu énh séng
VO7 bude song khodng 600 nm, frong ung voi néng liong vong dan dat 2,07 eV. Vét liéu
ciing thé hién tinh chat quang xuc téc rat tot dé phén huy phém vang axit 2R, hiéu suét phén
hiy dat 94% & vung dnh séng kha kién.
Abstract

In this wor/( the phofocatalysts iron-doped titania on diatormnite (Fe-T7i0Oydiatomite) with molar
ratio of Fe*'/TiO, of 2% were prepared by sol-gel method then dried and calcinated at 500°C.
The synthesized material was fested for the degradation of acid yellow 2R dye under
ultraviolet and visible light. XRD, SEM and UV-VIS spectroscopy were used fo characterize
the synthesized material. They also revealed that the nano particle material absorb light with
wavelength of about 600 nm corresponding fo band gap energy of 2.07 eV. This material
also have very good phofocalalysts activity fo decompose acid yellow 2R dye, efficiency
decomposition reached 94% under visible light.

1. Gi&i thiéu

Hién nay, nghién clru phat trién cac chat xtc tac méi (ng dung trong xi Iy nwdc thai da
nhan dwgc nhiéu sy quan tdm cla cac nha khoa hoc méi trwdng. Gidng nhw cac chat ban dan
khac, TiO, dang anatas c6 hoat tinh xUc tac quang do n6 cd khe nang lwong vung cam 3,2 eV
twong rng véi bwdc séng hap thy 388 nm, trong vung UV [2, 3]. Tuy nhién, blrc xa UV chi chiém
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khoang 4% anh sang mét troi, hon nira viéc tao ra birc xa UV kha tén kém ma cén nhiéu thiét bi
chuyén dung. Vi vay tang kha nang hap phu anh sang cua vat liéu TiO, & vung ¢ bwdc song dai
hon c6 thé mang lai mét twong lai ma&i, ng dung xuc tac quang hoa tai ving kha kién dé xtr ly 6
nhiém moi trwong.

Dé ting cuong kha nang xuc tac quang hoa cua TiO, & vung kha kién, da c6 mot sé cong
trinh nghién ctu vé cay thém cac nguyén td khac 1&n TiO,. Viéc dwa thém nguyen t6 khac vao xuc
tac TiO, lam tang kha nang hap thu anh sang & buoc song dai hon, c6 thé tién t&i vung kha kién.
Do 14 do chat thém vao lam giam nang lwong vung c&m cla xuc tac. Nhw vay cac chat dwa vao da
lam bién ddi cAu trdc cua TiO,. Viéc bién tinh TiO, da dwoc thwe hién véi nhiéu kim loai nhw Co,
Cr, Mn, Ni, Cu, Ag,... hay phi kimnhuw N, S, C, ... [4] - [10].

Viéc cay Fe lén TiO, da duogc thl_.l’Cl hién, Fe pha tap vao TiOzl cho phép vUng hép phu
photon ctia TiO, dwgc mé rong tir tia tim déi véi cac buéc séng nhin thay ciing nhw dé giam néng
lvong 16 hong cta no tir 3,2 eV dén mirc ndng lwong thdp hon. Sy pha tap TiO, v&i cac kim loai
chuyén tiép nhw vay nhw Fe, V va Cu lam cho né hoat doéng cao hon trong chuyen hdéa quang héa
[4] - [10]. Diéu nay duoc giai thich béi kha ndng cac mau TiO2 sau khi dwoc cay thém cac nguyén
t6 khac lam giam gia tri nang lwong khodng cach cac dai pho va ty 1é tai to hop cla cac cap dién
tor bi cam (rng bdi anh sang mat trdi dwdi blre xa anh sang mat tréi so véi trong trwdng hop tinh
khiét TiO, tlr d6 lam tang kha néng xuc tac quang hoéa cla ching.

Vét liéu Fe-TiO, c6 kha nang xuc tac quang hoa cao hon so voi TiO; tinh khiét trong qua
trinh oxi hoa hoan toan, tuy nhién viéc thu hoi vat liéu sau qua trinh x(r ly gap [lhiég khé khan dac
bi@t la khi dung trong xt ly nwéc do TiO, bong ra tao the}nh dung dich duc. Bé khac ghuc nhuwoc
diém trén va tang kha nang phan tan Fe-TiOg, cén‘phéi ¢0 dinh Fe-TiO, Ién trén gia the. Mot trong
nhirng gia thé da va dang hira hen sé dem dén nhiéu rng dung trong thiwc té 1a Diatomit.

Nghién ctru trwde ([1]) da tién hanh d|eu ché vat lieu Fe-TiO,/Diatomit & cac ty I& mol
Fe3+/T|02 khac nhau va nung vat liéu & 400°C. Vat lieu Fe-TiO,/Diatomit dwgc nghién ctru nhw
mot xuc tac quang hoéa dé phan hdy phdm mau trong méi trwéng nwédc dang hiva hen nhiéu trién
vong dé (rng dung trong xu ly nwdc thai nganh dét nhudm. Bal bao nay trinh bay dleu ché Fe-
TiO,/Diatomit & ty 1€ mol Fe¥'/TiO, la 2% va vat liéu nung & 500°C, xac dinh dac trwng céu tric cla
vat liéu théng qua phd nhiéu xa tia X (XRD) va kinh hién vi dién t&r quét (SEM), nghién ctu (rng
dung Fe-TiO,/Diatomit d& phan hiy quang xdc tdc phdm mau vang axit 2R trong méi trweng nwéc.
2. Thwe nghiém
2.1 Nguyén liéu va thiét bi dé diéu ché vt liéu

- Nguyen liu st dung dé& diéu ché Fe-TiO./Diatomit: Tetraisopropylorthotitanat (TIOT):
Ti(OC3H,), ciia Merck cung véi sét (Il) nitrat, axit nitric, etanol va diatomite c6 ngudn gbc tor Hoa
Loc - Phu Yén.

- Nguyén liéu dé tao dung dich phdm mau vang axit 2R trong méi trwéng nwéc la thube
nhudém vang axit 2R thwong pham.

- Thiét bi tao huyén phu sét: May khudy tir - Trung Quéc.

- Tu séy vat liéu & 105 °C: T say Binber - Birc.

- Vat liéu duoc nung trong 16 nung (dung tich 7,2 lit, nhiét d& 200 °C - 1200°C) - Trung Qubc.
2.2 Diéu ché vét liéu Fe-TiO/diatomit

Fe-TiO,/diatomite dwoc diéu ché béng phwong phap sol-gel.

~ - Huyén phu sét 2% dwoc diéu ché bang cach cho 1g Diatomit hoa trong 50 ml nwéc cét,
khudy lién tuc trong vong 24 gid (coc A).

- L4y 50ml hdn hop HNO; -etanol (pH = 3) cho vao céc 100 ml sach va kho (cdc B), sau d6
cho tw ttr 3ml TIOT vao dung dich khudy cho tan déu. Tiép d6 thém mot lwong Fe(NO3)3 theo ty 1é
da dinh (Ty I1é Fe® /T|02 la 2% mol) vao va khudy trong 90 phut, sol dwoc gitr & nhiét d6 phong
trong khodng 5 gi&» dén khi sol bat dau c6 dau hiéu tao keo.

Tiép d6 nhé tir tir dung dich sol & cc B vao huyén phu & céc A dong thoi tién hanh khudy
lién tuc, sau khi d& hét dung dich sol & céc B vao huyén phu & céc A tiép tuc khudy dung dich
khoang 40 gi®. Tién hanh loc dung dich thu lay vat liéu dem di sy & 105 °C cho dén khé thi mang
di nung & 500 °C trong 1 gi® rdi nghién thanh bt ta thu dwoc vat liéu Fe-TiO,/Diatomit.
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2.3 Ddc trumg céu tric cia vat liéu

- Phé nhiéu xa tia X (XRD) cta vat liéu dwoc ghi trén thiét bj HUS-VNU — D8-ADVANCE-
BRUKER 5005, v&i ong phat tia X bang dong voi buwdc song Ky = 1,5406 A, goc quét 28 tuwong
trng v&i moi chat, toc dé quét 0,2%s tai khoa Hoa hoc cla trweong Dai hoc Khoa hoc Ty nhién Ha
Noi dé xac dinh pha tinh thé.

- Khao sat hinh &nh b& mat clia vat liéu bing phwong phap hién vi dién t&r quét SEM (JEOL
JSM-6500F).

. - Khoang budc song hap thu cua mau vat liéu va kha nang phan hdy mau cta dung dich

pham mau dwgc xac dinh trén thiét bi quang pho UV-VIS- JASCO.
2.4 Phén huy quang xic téc dung djich pham mau vang axit 2R

Pham mau vang axit 2R dwoc lya chon dé xac dinh kha nang phan hly quang xuc tac cla
vat liéu.

Pham acid yellow 2R - 11 (AY2R-11)

Dung‘dich AY2R-11 dwoc xt ly bdi vat liéu Fe-TiOZ/Diatomit téng hop trong diéu kiép tdi wu
pH =4 va néng do H,0, la 14,56 mmol/l. Phan L’Png dwoc tien hénh v&i 50 ml dung dich phdm mau
nong d6 500 ppm va 0,5 g xuc tac quang trong dieu kién khuay tron trong 1 gio' & ca vung UV va
vung VIS. Xac dinh COD va do pho UV-VIS cla dung dich thuéc nhudém trwdc va sau khi xt ly dé
danh gia kha nang phan hay.

3. Két qua va thao luan
3.7 Dac trirng cda vat liéu
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Hinh 1. Gidn dé nhiéu xa tia X voi vét liéu Fe-TiOy/Diatomit
Tw gidn d6 nhiéu xa tia X cho thdy su xut hién pic dc trung ré nét & d= 3,520 tvong (ng
v&i sy ton tai clia TiO, dang anatas. Bay la dang ton tai cla TiO, h&ra hen hoat tinh xuc tac cao
cla vat liéu. i g

Hinh 2. Anh SEM cida Diatomit [1] MSHKL 0D
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Anh hién vi dién ttr quét clia mAu vat liéu cho thay trén chat mang Diatomit c6 cac mao quan
kha dong deu, cach deu nhau. Bén trong cac mao quan dwoc lap day bdi vat liéu dwoc cho la Fe-
TiO,. Vat liéu tong hgp co kich thwdc nano.

3.2 Phé hép thu UV-VIS cia vit liéu

UV-VIS spectrograph of TiC,

i UV-VIS Spectrograph of TiO,-Fe>*/Diatomite
e nung 500°C
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Hinh 4. Phé UV-VIS cia TiO; tinh khiét [1] Hinh 5, Phé UV-VIS cia Fe-TiO/Diatomite

Trén phé hép thu UV-VIS (hinh 4) clia TiO, dang anatas nguyén chét cho thay vat liéu co
khe nang lwong vang cdm 3,2 eV twong &ng véi buwéc song hép thu 388 nm, trong vung UV (Epg =
hc/)\abs) Trén pho hép thu UV-VIS (hinh 5) cla vat liéu tbng hop cho thay ving hap phu photon
cua TiO, dwoc mo rong tGi vung anh sang kha klen & bwédc song hap thu khoang 600 nm twong
ung v&i khe nang lwong ving cdm dugc gidm vé khoang 2,07 Ev. Diéu nay cho thay rang vat liéu
tdng hop co6 hoat tinh quang xuc tac & ving anh sang kha kién.

Két qua xac dinh phé hap thu UV-VIS cua vat liéu tdng hop nung & 500°C ciing cho thay
khéng cé suw khac biét dang ké nao so véi vat liéu tdng hop nung & 400°C nhw trong nghién ciru
trwde ([1]).

3.3 Kha nang phén hidy pham mau AY2R-11 st dung xic téc quang Fe-TiOy/diatomit

Két qua nghién ctu kha nang phan hiy phdm mau AY2R-11 st dung xic tac quang Fe-
TiO,/diatomit dwoc thé hién trén hinh 6 va hinh 7.

Sau 1 gid x& ly véi vat lieu tdng hop, hoat tinh xlc tac quang cuta vat liéu duwéi anh sang
nhin thdy la twong dbi cao so v&i dwdi tia cwe tim. Hiéu suét loai bd COD vung UV la 90% trong
khi & viing VIS dat t&i 94%. Diéu nay cho thay rdng do mé rong trong pham vi hap thu cla vat liéu,
hoat tinh xtc tac cta vat liéu tdng hop dwoc cai thién tot.

Két qua xac dinh phd hap thu UV-VIS cta dung dich phdm mau trwédc va sau khi x Iy cho
thay sw phan hiy mau la rat tét, xdc tdc quang Fe-TiO,/diatomit c6 kha nang khoang hoa gan nhw
hoan toan dung dich phdm mau AY2R-11 sau 1 gi& ngay & vung anh sang kha kién.
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Hinh 7. Phé hap thu UV-VIS cia dung dich phim mau
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4. Két luan

Xuc tac quang (T|02-Fe *) gén trén chat nén diatomite dwoc tdng hop thanh cong trong
phong thi nghiém bang phuo’ng phap sol-gel, & nhiét d6 nung 500 °C. Déc trwng céu tric vat liéu
cho thay xac dinh dwoc TiO, & dang anatas. Vat liéu tdng hop c6 hoat tinh xdc tac cao & ving anh
sang kha kién. Vat lieu co kha nang xuc tac quang rat tbt d& phan hiy phdm mau vang axit 2R, cho
hiéu suat phan hiy COD dat t&i 94%, kha ndng phan hdy mau rat tét va kha nang khoang hoa
ph&m vang axit 2R cao.
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TIET KIEM CHI PHi SU’ DUNG VON — MOT GIAI PHAP QUAN TRONG NANG
CAO HIEU QUA KINH DOANH CUA CAC DOANH NGHIEP
MINIMIZING THE CAPITAL COST — AN IMPORTANT SOLUTION TO RAISE
THE BUSINESS EFFICENCY OF ENTERPRISES

TS. VU TRU PHI
Khoa Kinh 16, Trvong BHHH Viét Nam
76m tat
Trong bai bdo ndy téc gid chi ra cdc khodn chi phi st dung vén va céch xéc dinh céc
khodn chi phi dé. Noi dung bar bédo ciing dé cép viéc phén tich b6 phdn chi phi st dung
Vén trong toan b chi phi sén xuét kinh doanh cda céc doanh nghiép. Trén co s cia viéc
phén tich do, téc gid dé xudt mot sé bién phap dé tiét kiém chi phi s dung von dé néng
cao hiéu qua kinh doanh cua céc doanh nghiép.
Abstract
In this arficle, the author points out the calagories of capital cost and how fo calculate
them. The confent of this article also includes the analysis of the components of capital
cost in the fotal business cost of some enterprises. On the basis of the analysis, the
author proposes some solutions for minimizing the capital cost fo raise the business
efficency of enterprises.
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