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thiazolo[3,2-b]-s-triazol, 5-Phenyl-2,4-dihydro-3-
thio-1,2,4-triazol,2-(2-Hydroxy-3,5-dibromo
phenyl)-6-oxo-thiazolo{3,2-b]-s-triazol. Cau truc
clia cac chat trén déu chita 1 nhan di vong hoic
thiazol hoac triazol.

Cac chat hau nhu khéng tac dung lén cac chiing
vi khuan thif nghiém. Isonicotinoylhydrazino-4-oxo-
thiazol tac dung tot trén Pseudomonas aeruginosa
vdi MIC =2 pg/ml.

Summary

Synthesis and biological testing of 2-subti-
tuted thiazole and 1,2,4-triazole derivatives as
potenial antimicrobial, antifungal agents

The synthesis, structural elucidation and bicac-
tivities of some 2-subfituted thiazole, 1,2,4-triazole,
triazolof3,2-b]-s-triazole derivatives are reported.
Chemical structures were confirmed by elemental
analysis, IR spectrometry and TH NMR. The com-
pounds were screened for in vilro antibacterial and
antifungal activities. The results revealed that
almost compounds were active against fungi. Four
compounds possessing a nucleus of thiazole or
1,23-triazole showed good antifungal activilies with
MIC value of 2-8 ug/mi, malching with that of keto-
conazole. Isonicotinoylhydrazino-4-oxo-thiazol had
good effect on Pseudomonas aeruginosa with
MIC= 2 ug/mi.

Tai liéu tham khao

1. Shehala 1. A, Nasr M. N., El-Subbagh H. |, Gineinah
M. M., Kheira 5. M., Synthesis and biologicai testing of certain
1.34-oxadiazole and 1.2 4-triazole derivatives as protential
antimicrobial agents, Scientia Pharmaceutica, 1996, 64, 133-
143.

2. Fahmy H. T, Synthesis and antimicrobial screening
of some novel thiazoles, dithiazoles and thiazolylpyridines,
Pharmazie, 1997, 10, 750-752.

3. Abdelal AL MM, Kheira S. MM., Badria F A,
Synthesis eof certain 2-substituted-4-substituted methylthiazole
derivatives as potential antitumor agents, Scientia
Fharmaceutica, 1997, 65, 99-107.

4. Tadao S. Masayuki K., Akihito |. et al., Preperation of
Z-thiazohidinylidene-3-oxo-5-aryliminothiazol and related com-
pounds as anticancer agents, U.S. Patent 5,618,831, 1997.

5. Tran Thanh Dao, Nguyén Tran Quéc Ding, Truong
Phuang, Tang hop mét s6 d&n chat amid di vong cda acid sali-
cylic ¢ tac dung khang ndm va khang khuan, Tap chi Duac hoc,
1998 s8 11, trang 6-8.

6. Tran Thanh Bao, Nguyén Binh Nga, Théi Khde Minh,
V6 Van Tho, Téng hop mot 56 din chat thiazol ¢6 tiém nang
khang nam va khang khuan, Tap chi Duoc hoc, 2001 s6 12,
trang 12-15. {AN 2002, 229436).

7. Tran Thanh Bao, Nguyén Pinh Nga, Thai Khac Minh,
Téng hap va hoat tinh khang ndm- khang khuén mat s6 dan chat
2-aminothiazol, Tap chi Dugc hoc, 2002 s§ 5, trang 13-15.
{Chemical Abstract 2002, 139, 30192).

8. Murray P. R, Baron E. J., et al., Manual of Clinical
Microbiclogy, Washington D.C, ASM Press, 1998, 1327-1341,
1405-1414.

Nghién citu diéu ché siéu vi tiéu phan titan
dioxyd bang phuong phap thay nhiét

Dit van dé

Titan dioxyd 1a mét loai vat liéu quan trong, dudc
st dung trong nhiéu nganh cong nghiép lam chat
tao mau va can quang. Trong nganh dudc, titan
dioxyd dudc st dung lam ta dugc mau, chat chan tia
UV, lam trdng da ...

Mdi day, cong nghé nano phat trién, vat liéu titan
dioxyd dude nghién clu digu ché dudi dang cac
sidu vi tiéu phan co kich thudc nhd hon 100
nanomet, lam xudt hién nhiéu dac tinh mdi. Mot
trong cac tinh chat mdi la kha nang xuc tac quang
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Tit Minh Koéng, Nguyén Thanh Hai

Lé Thi Thu Hda, Dao Nguyét Suong Huyén

Triting Pai hoc Duge Ha Néi

héa (photocatalyst) cla siéu vi tiéu phan titan
dioxyd ting lén dang ké, lam cho nd ¢ kha nang Uc
ché su phat trién cla vi sinh vat. Dac tinh nay dugc
(tng dung nhiéu trong thuc té, ké ca trong linh viic y
dugc.

Co nhiéu phudng phap san xuét siéu vi tiéu
phan titan dioxyd tif cac nguyén liéu va diéu kién
khac nhau, trong dé phudng phap tac déng nhiét
vao qua trinh thiy phan titan tetraclorid trong nudc
{phugng phap thiy nhiét - hydrothermal) 1a mdt
phudng phap phé bién. Phuong phap nay co nhiéu
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uu diém do diéu kién tugng déi don gian, dé trién
khai qui mé 16n, kha nang iing dung cao. Vé diéu
kién thiy phan, nhiéu tac gia d& nghién clu vai tro
clia mét s6 yéu t0 nhu: néng dé, pH dung dich titan
tetraclorid; nhiét dé (v 85 — 220°C) va cac tac nhan
khac dén dac tinh cda san phdm thu dudc. Trén
thuc t&, theo con ducng diéu ché khac nhau, cé thé
thu dugc siéu vi tiu phan titan dioxyd dudi dang
khac nhau {dang rutile, anatase, brookit va dang
dan phan) va ciing co thé chid déng kiém soat dudc
két qua phan (ng nhd thay ddi digu kién phan (ng
11249

M&c du phudng phap thly nhiét coé nhiéu uu
diém, nhung ¢iing 6 nhiéu khé khan khi trién khai
nhu thi€u cac tai liéu cu thé, ban than titan tetra-
clorid phan (ng va tac khéi rat ménh liét khi gap
am, can thiét phai thiét ké mat hé thang diéu ché
dic bist.

Trong nghién cifu nay, chung téi ti€n hanh khao
sat sy hinh thanh siéu vi tiéu phan titan dioxyd trong
qua trinh thiy phan dung dich titan tetraclorid dugi
tac dong cla nhiét dd trong hé théng thi nghiém tu
thigt k€ lap dat va budc dau danh gid anh hudng
clia chét dién hoat 1&n su hinh thanh dang tinh thé,
kich thudc tiéu phan va su déng nhét clia cac tinh
thé. San phdm diéu ché s& dudc tiép tuc nghién clu
vé kha nang kim khudn va tinh chat can quang.

Nguyén ligu, thiét bi va phuong phap
nghien citu

Nguyén liéu

- TiCl, tinh khiét hoa hoc (Trung Qudc)

- TiO, thugng mai ding cho my pham, dat tiéu
chuin USP 28 (Phap)

- NaOH tinh khiét hda hoc (Trung Quéc)

-~ Nudc cat

- Poloxamer 407 (D(c)

Thiét bi

- B& dung cu thay tinh

- May khuay tir IKA® RH digital KT/C

- Noi hdp Hyrayama (Nhat)

- May do pH Metter MP 220 (Thuy Si}

- May li tam Rotima (D)

- Kinh hién vi dién t& truyén qua JEM1010 -
(JEOL) {Blc)

- May do phé nhiéu xa tia X: D8-Advance-Bruker
(D)

- May phan tich nhiét vi sai DSC131, SETARAM
(Phap)

Phuong phap diéu ché siéu vi tiéu phan titan
dioxyd

Lam lanh titan tetraclorid, nho it vao nude da
dang tan, khudy lién tuc bang may khudy . binh
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phan {ng dudc thdi nito lién tuc va iam lanh bang
hon hdp nudc da - mudi an dé gitr nhiét do dung
dich nhd han 10°C (hinh 1). Diéu chinh pH bang
cach thém tir ttr dung dich NaOH 2M (nhiét dé duy
tri nhd han 10°C), loc dung dich qua badng thay tinh.
Thdy phan dung dich thu duge @ 121¢C (trong 2 gid)
trong néi hap dé tao siéu vi tidu phan titan diexyd,
dé lang 12 gio, gan bd Idp nudc trong, rifa nhiéu 1an
vii nudc cat bang cach ding may ly tam & téc do
4.700 vong/phut dén khi nudc ria trung tinh vai giay
qui. Say mau thu dude & 80°C trong 12 giar 117 3

Bénh gia cac dac tinh cua titan dioxyd diéu
ché dugc

Xdc dinh hinh dang va kich thudc tinh thé

Cac mau dudc phan tan trong nudc, khudy siéu
am 1 pht, chup anh béng kinh hién vi dien tit
truyén qua, xac dinh dac tinh tinh thé va tinh trang
két tinh clia mau. S dung anh chup, thang phong
dai cla kinh hién vi va cong cu "dimension tool” clia
phan mém Corel Draw xac dinh kich thudc va phan
bé kich thudc cla cac tinh thé thu dugc theo huéng
dan cla duoc dién My, két qua dudc tinh trung binh
trén phép do kich thudc cda 200 tinh thé chon ngau
nhién, phan bé kich thuéc clia mau dude trinh bay
trén dé thi biu dién mdi lién hé gilta kich thudc
trung binh va ty 1& phan tram sd tiéu phan trong
vling kich thudc dé

Phaén tich phé nhiéu xa tia X

Do phd nhiéu xa tia X (XRD) cda cac mau titan
dioxyd diéu ché dudc va mau thuong mai dé danh
gia mlc do ket tinh va ty |& cac dang thd hinh cla
titan dioxyd treng cac mau. Quét phd nhiéu xa tia X
t géc quét & 100 — 700, toc dd quét 0,030%/giay.

Phan tich nhiét vi sai

Do gian d6 nhiét vi sai cia mau diéu ché dude
va clla mau thuang mai trén thiét bi DSC 131.
Lugng mau sif dung tir 3 — 5 mg trong ph0| nhém
dap kin, mau trdng l& phoi nhém réng: téc dé gia
nhiét 10°C/phut, nhiét dé quét 50 — 500°C, moi
trudng khi nito. Gian dé dudc sit dung dé danh gia
tinh trang cla cac mau.

Chy thich:
1. Binh cdu 3 ¢d chita nudc da
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2. Buret chua TiCl,

3. Ong dan khi nito

4. Puong thai nito du dé can ap

5. May khuay tr.

6. Bén chifa hé 3 pha da - nude - mudi

7. Nhiét k6.

Hinh 1: Hé théng binh phan dng kin diéu ché
dung dich TiCl,

Két qua va nhan xét

Diéu ché TiO, bing phuong phap thuy phan
TiCl,

Diéu ché siéu vi tiéu phan titan dioxyd bang
phuong phap ghi & muc Phuong phap diéu ché siéu
vi tiéu phén titan dioxyd tlr hat loai dung dich TiCl,
khac nhau.

- Dung dich 1: dung dich TiCl, 2ZM trong nudc,
thu dudc siéu vi tiéu phan TiO, goi la T1

- Dung dich 2: dung dich TiCl, 2M trong dung

L
100nm - . (2a)

LODNM (2C)

dich Poloxamer 407 2%, thu dugc mau goi la T2.

Phan (ng diéu ché dung dich titan tetraclorid
dudc tién hanh trong hé théng binh phan ing kin
miéu ta trén hinh 1. Nha hé théng phan {ng nay,
qua trinh diéu ché dudc ti€n hanh mét cach thuan
loi trong diéu kién phong, loai bd dugc hién tugng
boc khéi manh liét khi g&p &m cla titan tetraclorid.

Do diéu kién khach quan, trong nghién cltu sir
dung thiét bi ly tm t6c do thap trong giai doan ria,
mét phan san phdm theo nudc rira mat di, vi vay
chuta tinh duge hiéu suat thuc té diéu ché duge.

Xac dinh cac dic tinh cla titan dioxyd diéu
ché dugc

Nghién ctu dac tinh cac mau titan dioxyd diéu
ché dugc va cla mau thudng mai (T0) bang kinh
hién vi dién t truyén qua (hinh 2); phuaong phap do
phé nhiéu xa tia X va phuong phap do gian dé nhiét
vi sai. '

Céc két qua cho thay:

- Dang thi hinh

1 inm (2b)

(20)

Hinh 2: Anh qua kinh hién vi dién tcr tfruyén qua cda titan dioxyd
2a), 2b): méu T1; 2c): méu T2; 2d): méu T0O

K&t qua chup anh qua kinh hién vi dién tif quét
cla cac mau va phd nhiéu xa tia X so véi ngan
hang phé chuén cho thay:

+ Mau T1, siéu vi tiéu phan titan dioxyd thu dudc
ton tai chl yéu dudi dang rutile, mét phan dudi
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dang titan dioxyd don phéan, khéng thay su cd méat
dang brookite. Mau T2, tinh thé thu dudc chi yéu 14
dang rutile, mét phan dudi dang brookite va khong
thay c6 mat dang anatase. Cac két qua con cho
thay, trong mau thudng mai (TO) cac tiéu phan chd
yéu ton tai dudi dang anatase.
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+ Trong cac mau siéu vi tiéu phan T1 va T2,
ngoai dang két tinh, con ton tai dang vé dinh hinh.
Diéu nay thé hién & dac diém nén anh chup téi va
thé hién 3 phd nhiéu xa tia X thu duge co dudng nén
nhiéu. Diéu nay c6 thé do nhiét do thiy phan thép
chua tao diéu kién thuan [gi @& tao tinh thé titan
dioxyd, két qua nay ciing phi hop v&i nhan dinh cla
mét sé tac gia khach 2,

+ M(ic d6 phan tan cha hai mau cling ¢6 su khac
biét, anh thu dudc cia mau T1 c6 nhiéu cum siéu vi
ti€u phan két tap lai v&i nhau (hinh 2b), hién tuong
nay khéng co trong anh clia mau T2. Diéu nay cho
thay sl dung poloxamer trong qua trinh diéu ché
siéu vi tiéu phan titan dioxyd giip thu dudc cac tiéu
phan dé phan tan va it két tap hon.

- Kich thudc tiéu phan va phan bé kich thudc tiéu
phan

Hinh 3: Phan b6 kich thudc tiéu phan cda mau
T1, TO
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Xac dinh kich thudc tiéu phan cla cac mau cho
thay kich thudc tiéu phan trung binh clia mau T1 13
64 + 584 nm, cGa mau T2 13 46,19 + 6,15 nm.
Phan bo kich thudc clia hai mau ciing khac nhau,
mau T2 ¢d phan bd kich thudc tap trung chi yéu
trong ving tir 40 -- 50 nm trong khi @& phan baé kich
thudc cla mau T1 phan tan hon (hinh 3). Két qua
nay budc dau cho thay su cd mat cda chét dign hoat
trong dung dich titan tetraciorid ¢én cé tac dung fam
giam kich thudc cla cac tiéu phan thu dudgc, déng
thai ciing lam cho kich thude cla cac tiéu phan
déng nhat han.

- Gian dé phan tich nhigt vi sai

+ K&t qua phan tich nhiét vi sai, trong gid: nhiét
dé tr 50 - 500°C, cho thdy khong co cac dinh thu
nhiét dac trung cho su néng chay hoac mat nude
cac dang tinh thé ngam nudc.

+ Trén gian do nhiét clia ¢d 3 mau. nhigt ludng
trao ddi khong dang k&, su trac dot dé ¢é thé |a do
siz bay ha clia lugng nudc hap thu trén tinh thé.
Khéi luong mat di trong qua trinh tang nhiét 4o chi
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khoang 1%, cho thdy say mau diéu ché duoc tai
nhiét d& 80°C theo phudng phap da lam co thé giip
loai nudc tét.

Két luan

Bang phuong phap thiy nhidt. tu titan tetra-
clorid, v&i hé thdng binh phan Ung kin tuf thiét k€, da
diéu ché dudc siéu vi tiéu phan titan dioxyd {chi
yéu dudi dang rutile) ¢6 kich thude kheang 40 - 60
nm. Nghién clu cac mau didu ché dudc bang ky
thuat kinh hién vi dién t0 truyén qua, phé nhiéu xa
tia X va phan tich nhiét vi sai cho thdy cac mau co
dang két tinh hinh kim, mc dé két tinh cao va
khéng cd dang ngadm nudc. Danh gia vai tro cla
chat dién hoat dén kich thudc tiéu phan, phan bo
kich thudc va tinh trang phan tan tiéu phan trong
mau, két qua budc dau cho thay khi sif dung thém
2% poloxamer 407 trong dung dich TiCl, thi thu
dude mau titan dioxyd cé kich thudc tiéu phan nhd
hon, phan bé kich thudc tiéu phan déng nhat hon va
gidm tinh trang két tap cac tiéu phan.

Summary

In this study, titanium dioxide nanopariicles
were prepared from titanium tetracloride solution
{with or without 2% of poloxamer 407) by hydrothe-
mal method. The nanoparticles were evaluated by
transmission electron microscope technics, X — ray
diffraction and differential scaning calorimetry
analysis. The resuls showed that almost titanium
dioxide nanoparticles are in the rutile crystal form
with the size of about 40 - 60 nm. Using of polox-
amer 407 as a surfactant in the titanium tetracloride
starting solution in the preparation process could
reduce the size of the titanium dioxide nanoparti-
cles and the particle size distribution are more
homogeneously.
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