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TOM T AT

Cacdién arc véi 16p phi trung gian Sn@- SkhOstrén rén Ti/SnGQ-Sh,Oy/PbQ, duoc ch
tao bang phrong phap By nhi¢t. Nnom tac gi ¢& khio séat &u trac, hinh thai bmat vado bén
cua I6p phi nay. Két qua thu dugc cho thy khi nungd 370°C, hinh thanhdp SbQ con khi
nungé 550°C, thiy xuat hién Sn va Sb trongsp sin prim. O nhiét d6 nung 420°C va 480°C,
quan sat ty 16p ShO; ma khdng con kim kb Sn va Sb trongas prim nira. Tuy nhiéng nhict
do 480°C, arong do pic ShOs Xuét hign r fon so \6i nungé nhiét d6 420°C vaday la nhét do
t6i wu dé thu duoc lop phi SnG - SO, tot nhit. Két qui do duong cong phanue cho thy thoi
gian $ng aiadién oxc nay léndi 290 giv trong khi nau nungd 370°C, 420°C, 550°C thi thyi
gian $ng aia ching la 115, 270 va 23Mdirong ing.

Tir khéa:phan iy nhiét, dién arc titan to, thoi gian $ng aiadién arc, hinh thai B mat.

1. GIOI THI EU

Anbt tro trén @ s hon hop 6xit kim laai thuong duoc ché tao tir kim loai nén va bp phi
hoat héadién héa.Kim logi nén & cac kim lai c6 khi ning thx dong, Bn hoéa loc vadién héa
duéi tac ding aia dong andt nhtitan haic tantali.Lép phi hogt hoala lép hon hop Oxit kim
loai trongdo co oxit kim lai chuyén tiép cin dién, cd chirc ning cung ap dongdi¢n dén be mat
tiép giapdién arc-dung dch va gir cho cac piin tng andt theo yéuaa xay ra. Gin day mt
dién arc bién tinh bao §m hdn hop hai hac ba oxit ding da dugc nghién é¢u Ti/Ta0s—IrO,
[1], Ti/RUO~Nb,0s[2], Ti/SNO~RuUQ~IrO,[3] va higu stit dién hdada dugc ting Ién.

Theo [3], mang ing SnQ cho nhéu lgi thé nhr dan dién tt, cé khi ning ckbng an mon
cao. Mot 16p SnQ xen gira I6p PbQ va rén Ti diing ¢6 tié nang cao tinhh dién cia caadién
cuc va @i thién dac tinh xtc tac. SngXinh khiét 1a mjt chat ban din cang n [3 - 6]. Qing Oxit
nay tié hién mot dién tré suit cao ti nhiét do phong va vi &y khong tt dugc dung nlr mot vat
lidu dién arc, tuy nhiéndd dan caa SnQco thé cai thién dang K bing cach b sung thém B, Bi,
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F, P va Sb [4, 5, 7]. Trongnh wc dién hoa, cht bo sung cli yéu cho Sn@ la Sb [5,7].
Carmem va cacémg sr [8] da nghién ¢u quéa trinh dxy hdéa céc #hd nhém tréndién arc
Ti/SnO-Sh0s, két qua chi ra hiu suit dong dién nhin dugc cao ln 5 Bn so i Pt.
Comninellis [9]d& xacdinh duoc hiéu st dongdién tréndién arc SnQ-Sh,0s 1a 58 % i
71 % phenol btiéu hiy trong khi gia ti hiéu suit dongdién trén caalién arc PbQ, IrO,, RuG,
va Ptla 18, 17, 14 va 13 %ronhg tng. Ging trén \t liéu dién arc nay, Zanta va cadog sr
[8,10] d& nghién Gu ar dxy hoa éa p — chlorophenol vaékqua la i 75 % clit & nhém bi
tiéu hiy. Chenda so sanhispha hiy ciia cac 4p chit khac nhautat duoc gia ti hi¢u suit dong
dién phant 11 - 50 % va K suit loai bo chit 6 nhBm 22 - 65 %4i cac gia ti dién luong
riéng khac nhau trong qua trinh dxy héa [6, 11].

Vi thé, réu st dung Vat liéu SnQ-SkyO; 1am chit nén acia I6p phi va PbQ lam chit dan
dién thi c6 ti& giam duoc dang K ham Lrong kim laai quy trong bp pha va ci thién duoc dic
tinh xdc tac gadién arc.

C6 nhéu phrong phap c6 thché tao 16p phi dxit haat hda trongié cophiong phap phan
huy nhiét 16p dung dch mubi phi. Day la mét ki thuat don gian nhrng higu qua, tinh chit 16p
pha tot, dien tich & mat thyc cao (ing do haat héa) [12, 13]. Tuy nhién,a tric va hinh thai
hoc caa I5p phi phu thudc nhidu vao nhét dé nung va Wt liéu bandiu dé tao 6xit ding nhr phu
thuoc vao kan chit caa vat ligu rén. Bai bao p trung vao \c nghién ¢u sr anh hréng aia
nhiét d6 phan iy cac mibi SnCl, SbC t6i thanh pln va du trdc k& mat dién arc ke Ti/SnOy-
Skh,Os, lam tén dé cho viéc ché tao dién arc sr dung trongdién phan % li nuéc thai chira doc
chit hitu co.

Dic treng aia b mit va cac &p bén trong ¢a mang mng duoc nghién é¢u king kinh hén
vi dién tir quét (SEM), nldu xa X-ray (XRD). Cacdic tinhdién héa @a cacdién arc nayda
dugc nghién ¢u boi phan erc dong khongtoi.

2. THUC NGHIEM

2.1. CH tao dién cuc Ti/ Sb,03-SnO./PbO,

Anot Ti/SOs-SnG; dugc ché tao bang phrong phap phandy nhiet. Trusc khi phi cac
oxit kim loai, nén Ti tandugc lam sch diu md va #y hda hc trong dung gth axit oxalic
(15%). Dung dth dé tao l6p phi oxit kim loai dugc chuin bi tir cac méi SbCk, SnCl,
Pb(NQ),, dung dch axit HCI (35,5 %), dung méi isopropanol vatrsd phu gia khac vi thanh
phan dung dch 6,0g SnG! 1,2 g SbG), dugc hoa tan trong 4 ml HGtam dic va 26 mi
isopropanol.

Bé mit cAc nu Ti sau khiduoc xir Ii bé mit duoc quét dung h phi néu trén nkiu lan
va lam kho duéi bong dén & nhiét do 50 — 70°C trong 10 pht, &p theoduoc polyme hoay
130°C trong 15 phdt, sadd nung trong 10 cé nki do 300°C trong 15 phut. Cacddc naydugc
lap lai tir 10 - 12 &in chodén khi dat duoc chiéu day mong mén. Lép cWi cling duoc nungé
cac nhét do 370°C, 420C, 480°C, 550°C trong 60 phutab diéu kién cho Sn@va ShO; hinh
thanh trén én Ti. Nhr vdy, sau qué trinh nay ta tlluwgc miu dién arc Ti/'SNQ - ShOs.

Lép phi PbQ duoc két tua ¢ ché d6 dong tnh trén miu dién arc Ti/'SnQ - ShO; bing
cach anot héa trong dundgct chra PbO bé&o hoa trong 140 g/l NaO#i thoi gian la 120 phut
tai 40 °C, mit do dong anot la 20 mA/cthsaudo tiép tuc két taa PbQ tir dung dch chra
Pb(NQ,), 35 % i thoi gian la 120 phaé 40°C, mit d6 dong la 80 mA/ch Bién arc catot 1a
mot 1ong thép khdngigiuong kinh 6 cm.
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2.2 Céac phrong phap khao satdic trung dién cuc

Dién arc sau khiduoc ché tao, hinh thai B mit va thanh pin cia cac ép phi duoc khao
séat ing phrong phap SEM trén téi bi JSM-6499 (Jeol)at Trung tAmbanh gia hr hong Vat
Liéu (COMFA), Vién Khoa lyc Vit liéu, Vién Han lam Khoa éc va Céng ngé Viét Nam.

CAu tric tinh ti8 cua lop phi va thanh pln duoc nghién ¢u bing XRD trén thét bi D8 —
Advance 50053 Khoa Hoa lc, Pai hoc Khoa e Tu nhién,Pai hoc Quic gia Ha Ni.

Céc thoéng & dién hoa @a cacdién arc duoc nghién ¢u voi hé 3 dién arc. Bién arc lam
viéc Ti/SnQ-ShO4/PbQ, , dién arc dbi 1a mot 16ng thép khdng iged duong kinh 6 cm, khing
cach gira haidién arc duoc khong ct la 3 cm;dién arc so sanh Iaién arc calomel bdo hoa.
Thiét bi do potentiogalvanostat PGS-HHi@iGoc ché tao tai Vién Hoéa e, Vién Han 1am Khoa
hoc va Cong nghViét Nam.

3. KET QUA VA THAO LUAN
3.1.Anh hwéng aia nhigt dd nung dén cau tric va hinh thai bé mat miu
Hinh 1, 2, 3, 4 Bu thi két qua nhiu xa tia X (XRD-X ray diffraction) @a cac rau thir

nghiém dé tao 16p phi SnQ-Sk,O; khi nung nu ¢ cac nhét do khac nhau: 370, 420, 480,
550°C.

Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - Mau M16
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FAJFile: Thuong VH mau M16.raw - Type: Detector Scan - Start: 20.000 ° - End: 70.000 ° - Step: 0.020 © - Step time: 0.8 s - Temp.: 25 °C (Room) - Time Started: 17 s - 2-Theta: 20.000 ° - Theta: 1.000 ° - C hi: 0
00-036-1163 (N) - Antimony Oxide - ShO2 - Y: 45.61 % - d x by: 1. - WL:1.5406 - Tetragonal - a 4.58900 - b 4.58900 - ¢ 3.07600 - alpha 90.000 - beta 90.000 - gamma 90.000 - Prim tive - P42/mnm (136) - 2
03-065-7657 (C) - Tin - Sn - Y:41.94 % -d x by: 1.- WL: 1.5406 - Tetragonal - a 5.83180 - b 5.83180 - ¢ 3.18190 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 141/amd (141) - 4 - 108.216
00-001-0657 (D) - Tin Oxide - SNO2 - Y: 27.61 % - d x by: 1. - WL:1.5406 - Tetragonal - a 4.72000 - b 4.72000 - ¢ 3.17000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/ncm (138) - 2 - 70.6

Hinh 1.Phj d¢6 XRD cia Ip phi trung gian 4o thanho nhiét do nung 37C°C.
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Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - Sample SnO2-Sbh203-05-04
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2-Theta - Scale

ENFile: Hien NCS mau $n02-5b203-05-04.raw - Type: 2Th/Th locked - Start: 20.000 * - End: 70.010 * - Step: 0.030 * - Step time: 1.s - Temp.: 25 °C (Room) - Time Started: 12 s - 2-Theta: 20.000
00-001-1198 (D) - Titanium - Ti- ¥: 32.37 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 2.92000 - b 2.92000 - ¢ 4.67000 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - P63/mmc (194)
SNO2-Y:18.47 % -dx by: 1. - WL: 15406 - Tetragonal - a 4.72000 - b 4.72000 - ¢ 3.17000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - P42/ncm (138) -

° - Theta: 10,
-2-34.4837
2-706
56) -4 -332

00-001-0657 (D) - Tin Oxide -

01-074-1725 (D) - Valentinite - Sb203 - Y: 16.02 % - d x by: 1. - WL: 15406 - Orthorhombic - a 12.46000 - b 4.92000 - ¢ 5.42000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - Pccn (¢

Hinh 2.Phj d¢6 XRD cia Ip phi trung gian 40 thanho nhiét do nung 420°C.

Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - Sample SnO2-Sh203

d=2.231

2-Theta - Scale
BFile: Hien NCS mau Sn02-Sb203.raw - Type: 2Th/Th locked - Start: 20.000 ° - End: 70.010 ° - Step:0.030 ° - Step time: 1.s - Temp.: 25 °C (Room) - Time Started: 11 s - 2-Theta: 20.000 ° - T heta: 10.000 *
[®]00-001-1198 (D) - Titanium - Ti- Y: 43.24 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 2.92000 - b 2.92000 - c 4.67000 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - P63/mmc (194) - 2 - 34.4837
[#J00-001-0657 (D) - Tin Oxide - SNO2-Y:33.90 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 4.72000 - b 4.72000 - ¢ 3.17000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Prim itive - P42/ncm (138) - 2 - 70.6
01-074-1725 (D) - Valentinite - Sh203 - Y: 25.62 % - d x by: 1. - WL: 15406 - Orthorhombic - a 12.46000 - b 4.92000 - ¢ 5.42000 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - Pccn (56) - 4 - 332

Hinh 3.Ph5 ¢6 XRD aia I6p phi trung gian 4o thanhs nhiét @6 nung 480°C.
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Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - Mau M13
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BAJFile: Thuong VH mau M13.r. TyEDE\E:th - Start:20.000 ° - End: 70.000 ° - Ste p0020 - Step time: 0.8 s - Temp.: 25 °C (Room) - Time Started: 2 s - 2-Theta: 20.000 * - Theta: 1.000 ° - Chi: 0.0
[M]oo0-036-1163 (N) - Antimon yO xide - SbO2 - Y: 38, 95% d xby: 1. - WL:1.5406 - Te! g al-a 4.58900 - b458900 ©3.07600 - alpha 90.000 - bet: 90 000 - ga mmagn 000 - Primitive PAZ/mnm (136) -2
[#00-005-0562 (D) - Antimony, syn - Sb - ¥ 133 9% - dx by: 1. - WL:1.5406 - Rho mb 2430700 - b 4.30700 - ¢ 11.27300 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - R-3m (166) - 6

03-065-7657 (C) - Tin- Sn - Y:3174 % - d x by: 1.- WL: 1.5406 - Tetragonal - a 5.83180 - bsssxso ©3.18190 - alpha 90.000 - beta 90.000 - gamma 90.000 - Body-centered - 14 1amd(141»—4—103215

Hinh 4.Phé d6 XRD cia I('yp phi trung gian do thanhs nhiét ¢6 nung 550’C

Két qua thu duoc cho thy miu thir nghiém & cac nhét d6 nung khac nhadéi vai thanh
phan I6p phi trung giandéu cho cac pidién hinh @a SnQ Khi mau nungs 370°C, sin pham
|6p phi cé thanh phn 1a cac oxit antimon ShQHinh 1), khi ndu nungs 550°C, sin phim bé
mat mau c6 théc (Sn) va antimon (Sb) kim doxuat hién (Hinh 4), trong khi cac & dugc
nungé 420°C (Hinh 2) va 480C (Hinh 3) trén B mat miu xuat hién thanh phAn oxit SbO;,
khdng pic nao@a kim laai Sn hdic Sbduoc quan sat thy. Diéu nay cho thy khi nungé nhit
d6 khdng quéa cao thi Sn, SBu tn tai dudi dang dxit. Tuy nhién khi @u duoc nungé 480°C
(Hinh 3) arong do pic dién hinh @a ShO; hién thi rd rang lon so 6i khi miu duoc nungé
nhiét o 420°C (Hinh 2).

Két qua nhiu xa tia X cia mau dién arc titanduoc phi mot 16p mong SnQ-Sh,0; bang
phuong ph&p phaniy nhiét tai nhiét do 1a 480°C (Hinh 3) xut hién cAc picdién hinh ti cac
gia ti 20 béng 26,8; 34; 38,2; 52; 55; 58; 62; 65,1; 6642 trung cho SnQ diéu do ching ©
ring SnC} da ki phan tiy nhiét thanh Sn@ Bong thyi, trén hinh 3 @ng thé hién cacdinh pic
tai CAC gia ti 20 bang 25,5; 28; 29; 33; 33,9; 36; 36,5; 39,5; 44 SbO;. Trén gin dd nay \an
con xuit hién mot 6 dinh pic @a Ti tai cac gia tr 20 bang 35,5; 38,5; 41; 53,5; 63,5 uiy Wi
cuong do yéu diéu nayda chrng minhduoc raing hai lai oxit SnGQ-Sh,0; nayda dugc hoa tan
|An vao nhau vaab thanh mt dung dch rin trén B mat dién arc, tuy nhién ép phi nay co
nhitng \ét nit 1am hy nén, két qua nay phu bip voi anh SEM trén Hinh 5.

Hinh 5a,b 1 hintinh B mat caa vat liéu rén Titan sau khitwoc xu Ii bé mat va nungs
480°C, két qua chyp SEM chi ra & mat hau nhr khéng b nat né va cé nling dam hat tinh thé
phan 1 déu trén [ mit, c6 thé 1a do nungy nhigt do cao, lam xét hién oxit titan trén b mit.
Trong khidé, nhr thé hién trén Hinh 5c, d (cdd phéngdai khac nhau) hinh thaidbmat dién
cuc 0 bp phi SnQ-Sh,O; thayddi ré rét, xuat hién cac vt nat ne va b x6p, khi nang phan tan
cao. Cac 6t nut dugc tao thanh la doisc cing @ hoc gitra n:n titan va &p phu trong qua trinh
phan hyg nhiét, mic du \ét nat con phi thusc vao cac §u 6 khac nhr: thanh phn 16p phi,
nhiét d6 nung, chéu day bp phu...
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Hinh 5.Hinhanh b& mit SEM
a, b) Vat liéu rén Titan sau khi & i bé mat
¢, d) bp phi SnQ-Sh,0;trén rén Titan, sau khi nung 480°C trong 60 pht

3.2.Anh hwéng aia nhiét dd nung t6i dd bén cia andt Ti/SNO,-Sh,04/PbO,

Phrong phap phamue dong khéngtbi duoc sr dung dé danh giado bén dién hoa @a anét
Ti/SnO-Sh,04/PbQ, ché tao dugc. Cac phémio dongdn dinh dugc thyc hién trong dung ith
H,SO, 1M & mat do dong 500 A/crhinhim danh giado bén ciadién arc hay la thi gian $ng
cua dién arc. Sr giam do haat hda da dién arc la do khidién arc bi phan ac andtd mat do
dong cao thidp PbQbi hoa tan én din dén sr giam do dan aia I6p dxit, khéng phi la do visc
tao thanh &p TiO, cachdién. Trong qua trinkdo dongdn dinh, PbQ trong Fon hop oxit € bi
hoa tan an din, dién thé giam din chodén khidién arc trd nén khéng &n dién vadién thé s
tang wt Ién.

Dién arc andtduoc phan gc ¢ mat do dong cao 500 A/cfmén bc do thoat 6xy én, viéc
do thé dién arc andt hanh hrong aia cac bt khi dxy trén B mit anét,dién thé do duoc thuong
khoéngon dinh. DBé giai quyét vin dé nay hiu dién thé caa ke nghién ¢u daduoc khao sat.

Sy phu thuoe hiéu dién thé caa ke do vao thri gian dréi sy phan @c dongon dinh 500
mA/cn? duoc biéu dién trén Hinh 6a.
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Hinh 6.Sy phu thuge hiéu dién thé caa ke do vao thyi gian phan ge aia anét Ti/Sn@-Sh,05/PbQ, duoc
nungé cac nhét do khac nhau.
Mat d6 dong phanec 500 mA/cri trong HSO, 1M ¢ 28°C.

Két qua trén Hinh 6a cho fly ddi véi dién axc c6 bp phi SnQ-Sh,0; dugc tao thanh khi
nung cac méi & nhi¢t ¢ 370°C thi dién thé giam din dan (tir 1298 mVdén 645 mV), sau
khoang thyi gian 110 gb, gia ti thé ting wt, d6 la do bp phi bi pha hy va drsi tc dong aia
dong andt tréndmit dién arc tao thanh &p TiO,. Do dién tich & mat hoat dong gim, mat do
dong ting din, din dén di¢n thé anét ting.

Hinh 6achi ra fang thyi gian $ng aiadién arc (khaing thyi giandén khi dién thé caadién
cuc ting wt) khong ph thuoc rd rang vao nkit d6 nung (tir dién arc duoc nungs 370 °C).
Thoi gian $ng aia cacdién arc duoc tao thanh khi nung cac nhét do 420°C, 480°C, 550°C
lan heot 14 270, 290 @i va 230 gb. Khi nung mu & nhiét d6 370°C, lop phi cia dién arc van
bi phan tach va cho éhgian s‘mg ngin nHit (chi khaing 115 gb). Quan satiién arc cho thy
bé mit khdngduoc chic, B x6p va cé nhiu khuyét tat. Trong tong hop nay, nguyén nhan cé
thé Ia c6 s phan ra ¢ hoc do s thoat khi trong cadIxép gay nén. Con khi nungcéac nhit do
cao lon thi thyi gian $ng ting din la do & khuéch tan vado lién Kt gitta cac nguyénatkim
loai va nguyéntt oxi ¢ hai kp khiéch tan vao nhau lamén bot, thu kep b mit phan chia cac
|6p oxit. Tuy \ay, viéc nungd nhiét o cao ton cing khéngdam bao thuduoc I6p phi chic hon.
Khi nung & nhiét ¢ cao ton (550°C) h¢ sd gidin r nhiét giira cac nguy@natkim loai va cac
nguyén & oxi giita cac &p giam di do d6 thoi gian $ng aiadién arc giam. Két qua thé hién trén

111



Chu Thj Thu Hién, Tran Trung, Vi Thi Thu Ha, Nguyén Ngoc Phong

Hinh 6b. Tr cac Kt qua thuduoc, cho thy miu dugc nungs 480°C cho thi gian $ing aia dai
nhat, bang 290 gb.

Sau khi tir nghiém dong khoéngidi ¢ 500 mA/cni, trang thai & mit caa cac anét &
Ti/SnO-Sh,O4/PbQ, & cac nhit do nung 370°C, 420°C, 550°C cho Kt qua twong tr nhau, &p
phi hiu nhr bi hoa tan Bt, trén [ mat andt xidt hién mau tim xanh (trong khi PbQOcd mau
den) va bt den xuit hién & day binh tir nghém, cac lat tinh thé bi an mon dn va cé nitng
dam h bong tach kbi nén titan. Khidién thé bit diu ting din, do hoat héa gam, ching © 16p
oxit dan dién SnQ-Sh,O; bi pha hy va Iop TiO, cachdién dugc tao thanh trén bmat nén titan.
Riéngddi véi bé mat dién arc andt Ti/Sn@-Sh,0y/PbG c6 15p phi SNQ-Sh,0; duoc tao thanh
khi nungé 480°C, sau qua trinh thnghiém, b3 miat mau van con bp pha, rén titan khong xét
hién. Két qua nay ding duoc ghi nkin king hinhanh SEM @a miu dién arc sau khidd phan
cuc & mat do dong khéngtoi 500 mA/cnt (Hinh 7).
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Hinh 7.Anh SEM @ia k& mit dién auc Ti/SnQ-Sh,05/PbQ; c6 p phi SNG-Sh,Ozduoc tao thanh khi
nungé 480°C trude (a, b) va sau khi phamre (c,d)é mat do dong khongidi 500 mA/cnttrong 370 gb.

Khi két thac thi nghim (sau 370 @i), dién thé caa andting dén gia ti rat cao, @n titan b
an mon b va din dén ar bong tach cacah oxit. Trong thi gian thr nghiém lop Oxit hu nhr
con nguyén gn, khi Két thic thi nghgm, Iop Oxit Vin ton tai trén & mat mau, tuy nhién, dow
lién két kém nén changédbi bong tréc khi cé tadong a hoc tir bén ngoai.

Sy phan tachy trén cho thy ngoai qué trinh sunphat héa choyPbQ thanh Pb(Sg), con
c6 qua trinh oxi hoa SO thanh $0;> theo plrong trinh:

2SQ% - 2e - S04
PbG + SQ* + 4H - Pb(SQ), + 2H,0 (3.1)

PbQ + 2SQ?% + 4H' - 2e - Pb(S0s), + 2H0 (3.2)
va qua trinh thoat oxirtnuéce:
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Anh hwéng cia nhiét d6 phan hiy cac mudi dén thanh phén va hinh thai bé mét ...

2HO - 4e — O, + 4H (3.3)

xay ra qi bé mat 16p oxit lam bp oxit nay b phan radong thyi qua trinhdé ding co tie xay ra
ngay hi bé mat phan cach kim kg nén Titan va cacdp oxit tao thanhTiO,. 6 chinh 1a Ii do
dan dén I6p oxit mit kha ning bam dinh va&@dang b bong tach sau khi phanrcd dong
khéngddi véi mat do dong cao va trong digian dai.

4. KET LUAN

T cac Kt qua v& hinh thai loc va tinh cht dién arc khi phan ac & dong khodngidi theo
thoi gian, co th két luan rang ti nhiét dd nung niu 480°C, 16p phi SNQ-Sh,0; va dién arc
Ti/SnO-ShO4/PbQ, c6 do bén 6t nhat. Thoi gian $ng aia dién arc khi nungo 480°C Ién Bi
290 gb, trong khi thyi gian $ing aia caadién arc nungs 370°C, 420°C, 550°C la 115, 270 g
va 230 g tuongtrng.
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ABSTRACT

INFLUENCE OF THERMAL DECOMPOSITION OF SALTS ON CONMISITION AND
SURFACE MORPHOLOGY OF Ti/Sn&Bb,04/PbQ, ELECTRODES

Chu Thi Thu Hieh Tran Trung, Vu Thi Thu H& and Nguyen Ngoc Phohg

'University of Pedagogy and Technique of Hung Yem Tien, Khoai Chau, Hung Yen
“Institute of Chemistry — Vietnam Academy of ScianceTechnology
3|nstitute of Materials Science - Vietham Academ$aince and Technology

Email: havti@ich.vast.ac.vn

Intermediate coating of SBO ShO; on Ti/SNQ-Sh,Os/PbG electrodes was prepared by a
thermal decomposition technique. The structurdasarmorphology and durability of the layers
were investigated. The results showed that, wighstimple heated at 370, SbQ was formed
while at 550°C tin (Sn ) and antimony (Sb) metals appeared.eAtperatures of 428C and
480°C, a ShOs layer was observed, and Sn and/or Sb metal wafonotl. However, when the
sample was heated at 480, the peak intensity of 9D; was obviously clearer than that at a
temperature of 428C. The best layer of SnG ShO; was obtained after heating of 480 Data
from polarization technique showed that the lifetiof this electrode was up to 290 hours, while
the electrodes heated at 3, 420°C, 550°C had lifetimes of 115, 270 hours and 230 hours
respectively.

Keywords: thermal decomposition, titanium noble electrodégtitne of electrode, surface
morphology.
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