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Tém tit. Cam bién nhay khi oxy, CO, HC va ethanol d& dugc nghién ctru va ché
tao trén co s& cac oxit co cau tric perovskit. Bai bao nay trinh bay mot sb két qua
nghién ciru anh huong cia céu tric, diéu kién cong nghé ché tao vat lidu, kich thuéc
tinh thé, co ché nhay khi va su pha tap lén cac tinh chat nhay khi ctia cam bién. Cac
nghién clru thiét ké, ting do nhay, dé chon loc va do on dinh ctia cam bién ciing da

duge thiue hién nhiam muc dich tng dung va phat trién céc loai thiét bi do dac va
khao sat moi trudng.

MO PAU

Céc loal oxit SnO,, In,0; TiO,, WO;... la cac loai vt liéu truyen thonfT da duge
nhiéu phong thi ngiém cua cac hang sir dung de che tao cam bién khi. Tuy nhién cho dén
nay, cdc cam bién khi vin con c6 nhiéu han ché vé do nhay, do chon loc va dé 6n dinh.
Do véy, viéc nghién clru tim kiém cac vat liéu cam bién nhay khi méi luén dugc céc
phong thi nghiém trén thé gidi quan tam [1-3]. Trong cac loai Vét liéu moi, oxit perovskit
duge cor la mot loai vat liéu dugc dac biét chi y do 6 nhiét do nong chay cao va cau tric
on dmh nén c6 thé cai tién duge do tin cdy va tudi tho clia cam bién. Cac oxit perovskit
co cu tric ABO; dé& dang bién dang va thay déi céc tinh chat khi c6 su thay thé cla cac
ion kim loai kiém thd & vi tri A va ion kim loai chuyén tlep khac & vi tri B. Cac tinh chat
din va hoat linh xtc tic cia cac oxit ciing d& dang thay doi khi duoc ché tao & cac dieu
kién cong nghé khac nhau.

Trong bai bio nay chung téi tong hop mot s6 két qua nghién ciru vé Vit li€u nhay
khi m&i cta cac nhom oxit kim loai ¢o cau tric peroskit, cidc nghién ctru phat trlen cam
bién va thiét bi do khi. Cac nghién ctru khong chi gi6i han ¢ cac anh hudng ctia cau truc
lén d nhay, d chon loc, cac qué trinh hap phu bé mat, lua chon cdng nghé ché tao vat
liéu kich thudc nano-mét, ma cOn & cac nghién clru thiét ké cam blen thiét ké mach dién
tir, xdy dung cac phan mém diéu khién cho cac loai thiét bi do dac va khao sat moi
truong.

CAC KET QUA NGHIEN CUU VA THAO LUAN [4-23]

1. Co ché xic tac va nhay khi ctia vat lleu
Tinh xuc tic cta cac oxit perovskit chii yéu dua vao ban chit cua cac ion va cac
trang thai hoa tri clia chung. Nguoc lai voi cdc nguyén td B (kim loai chuyen [l(,p)
nguyén (6 A (dit hiém) tuy it anh huong 1én hoat tinh xuc tac, mac du n6 anh hudng I¢n
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doé bén cua cac 0\1t perovskite, nhung khi pha tap mot phan bdi nguyén td khac sé tao
ra su bién doi cau truc tao ra cac nut khuyet oxy va lam thay dbi trang thai hoéa tri cua
ion kim loai chuyén tiép... lam thay ddi hoat tinh xuc tac cua vat liéu.

Khi dit trong khong khi, vat liéu oxit perovskite c6 thé hap phu oxy trén bé mit
theo cac phuong trinh sau:

Hap phu vat ly:

O2 gas‘jz:> OZ ads (1)
Hap phu hoa hoc (budc khir tht nhat):
O3 205+ € < Oyags (2)

Su phan ly cua oxy (budc khu thir hai):
Oy s € < 2 O ggs
O +€ & 07 (3)
0% 245 = 0%

Nhu vay, cac hop chéat perovskite 6 thé giai phong oxy tir mang hoéc hap phu oxy
tlr moi truong [3], nghia 1a cdu tric perovskit ¢ thé trao déi oxy clia mang v&i moi
truong ma no dat trong do.

@) . coO
) coO. _A
N O - CO—7
O~ CcO co )

Hinh 1. Co ché xiic tdc cuia perovskite
khi dat trong méi truong khi oxy héa (bén trdi), khi khir (bén phai).

Qué trinh hap phu héa hoc di lam thay déi dién tré bé mit cta vat lidu (hinh 1).
Trong moi trudng c¢é khi khir (nhu CO), chiing s& tuong tac voi cic ion oxy trén bé
mdt, giai phong dién t trés lai va 1am ting do dan cua vat liéu (déi v&i ban dan loai n):

COgas + O'ags = CO; + € 4)

Nguoc lai, khi co khi oxy hoa nhu NO, s& lam giam d6 dan cia vat liéu (déi voi
ban dan loai n) theo phuong trinh sau:

NO2 gas te < NOZ-ads
NO2_ads = Nogas + O_ads (5)

Hoat tinh xuc tac cua cac perovskit li€n quan dén tinh linh dong cua oxy va dac
tinh oxy hoa - khir cia kim loai chuyén tiép duge sir dung. Viéc thé timg phan cac
nguyeén t6 da lam bién d01 hoéa tri cua nguyén td kim loai chuyen tlep va anh huong dén
dd linh dong cua oxy (trén bé mat ciing nhu trong khdi). Tat ca cac tinh chét nay (dé

(9]
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linh dong cua oxy, trang thai oxy héa va tinh khir cua kim loai chuyén tiép) c6 anh
hudng 1én hoat tinh xc tac cua vat Liéu.

Q,4635°C
Hinh 2. Phé TPD cua méu
LaFepsCoy4O; do trong ddi
0%, 545.1°C nhiét do 50-700°C

0%,194.2°C~"

Dé danh gia cac qua trinh hap phu hoa hoc va vat ly trén bé mat vat liéu khi nhiét do
thay déi, chiung t6i da do sy khu hap phu oxy theo chuong trinh nhigt d6 (TPD-
Temperature Programmed Desorption). Két qua phan tich phd TPD cho ba dinh khur hip
phu oxy cua vét liéu LaFey¢Cop40; (hinh 2). Vi tri ctia ba dinh khu hap phu tai nhi¢t do
194.2; 463.5 va 545.1°C, tuong Umg v&i cac qua trinh hdp phu tao ra san phdm cha yéu la
0,, O va O. Trong do, ion O bét dau hinh thanh tir khoang 200°C va hinh thanh manh
nhét tai nhiét do 463.9°C. Cac ion O,, O va 0% sé déng vai tro oxy hda céac khi khu tao
ra hoat tinh xUc tac cho vét liéu trong cac vung nhiét dé khac nhau.

(1) LaFeO,
(2) LaMnO,
(3) LaCoQ),

)

TCD sigoal (a,

Tune (min.)

Hinh 3. Phé TPD ciia hé vat liéu LaBO;, trong dé B la cdc
ion Fe, Mn va Co

Cac két qud phan tich pho TPD cta hé vat liéu LaFeO;, LaMnO; va LaCoO;, cho
thdy su hinh thanh cac san pham O,’, O va o trong cung mét vung nhi¢t d6 va khong
phu thudc vao ban kinh cua ion kim loai chuyén tiép, nhung cudng do dinh khir hap phu
O cua 3 loai vat liéu nay lai thay dbi ro rét. Su khac nhau nay phai ching la vai tro cua
cdu triic dién i 3d cua cac ion kim loai chuyén tiép B (hinh 3).


http://LaFeo.6Coti.iO
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2. Chu tric va kich thuée hat tinh thé

CAu truc tinh thé va kich thudc hat cua cac nhom vét lidu LaBO3, LaFe; xCo4053,
LnFeg ¢C00.40s. 5 SrTi,..Fe 055 Sn WO;+X, (B la cac nguyén td Mn, Fe, Co va Ni; Ln
la cac nguyén té La, Nd, Sm va Gd) ché tao bang céc phuong phap sol-gel va ling dong
héa hoc da dugc nghién ctru va phan tich. Su thay déi cu truc tinh thé va kich thude
hat cta cac nhom vat liéu dugc ché tao trong cing mot diéu kién cong nghé cho thiy
khoang cach lién két gifta cac ion B-O, hay Ln-O da anh hucmg dén su hinh thanh va
phat tridn cua céac hat tinh thé. Vi su thay thé ‘cua ion Co™ vao vi tri ion Fe’', mang
tinh thé LaFeOs chuyén dan tir mang tinh thé cdu trac tryc giao sang cdu tric truc thoi
khi x>0.4 (bang 1 va hinh 4). Su chuyén giao nay con nhan thiy ro nét & sy thay ddi
kich thudc hat tinh thé (dugc tinh tir cac gia tri thuc nghiém ctia phd nhiéu xa tia X) ctia
mau LaFeg ¢C0g403.

Béng 1. Cau triic, hing s6 mang, kich thuc tinh thé (D) va hé s6 khuyét thiéu
oxy () cua hé mau LaFe; ,Co0,0;..

Tén mau| Cautric| a(A) | b(A) c (A) V(A% | D(nm) §
LFO o) 5.568 5.521 7.837 | 24092 | 19.4227 -
LFC! o) 5.528 5.534 7.820 | 23923 | 24.5233 |0.0142
LFC2 o) 5.521 5.509 7.794 | 237.06 | 20.6928 | 0.0063
LFC3 o) 5.494 5.482 7773 | 234.11 11.7310 | 0-0065
LFC4 0 5.499 5.474 7759 | 233.56 9.6184 | 0.0071
LEC5 | (O)+R | 5.467 | 13.182 23737 | 19.4554 |0.0064 |
LFC6 R 5462 | 13.164 236.50 | 18.1999 | 0.0060 -
LFC8 R 5445 | 13.107 233.71 17.4506 | 0.0086
LCO R 5440 | 13.091 23292 | 17.1729 | 0.0062

C- dmg d6 (d.v.t.d)
C- ong d¢ (d.v.t.d)

55 57 58 59 60 (3]
2theta (7)

2theta (°)

Hinh 4. Sw dich chuyén vach nhiéu xa ciia hé mdu khi ham lwong Coban thay doi:
(a) Véix = 0-0,4: dj réng vach thay déi; (b) Véi x = 0,5-1,0: xudt hién su che vach.

Su thay doi kich thudc ion & vi tri A trong nhom vat liéu LnFe, Cog,40; va & vi tri
B trong LaBO; va SrTi, (Fe,Os3, tuy khdng tao ra su thay ddi cdu trac nhung gia tri hang
s6 mang va kich thudc hat tinh thé da thay doi rat r5 nét (Béng 2 va 3).
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Bang 2. Hang s6 mang va kich thiede tinh thé cia vt liéu phu thuée vao
kich thicoc ion o vi tri A va vi tri B trong cdu tric Perovskit

Tén mau a (A) b (A) c (A) D (nm)
LaFeO; 5.557 7.837 5.548 12
LaMnO;, 5.505 5.505 13.545 15.1
LaCoO; 5.443 5.443 13.099 13.6
LaNiO; 5.425 5.425 13.140 3.1

LaFepsC00.40; 5.514 7.737 5.481 11.5
NdFeg C0040; 5.499 7.641 5.371 10.7
SmFeg 6C00.40s 5.353 7.628 5.494 8.7
GdFey C0p403 5.319 7.591 5.532 9.6

Bang 3. Sw thay doi hdng s6 mang, thé tich va kich thudc hat cia
hé mau SrTi; Fe,O;(STFO)

Tén mau a(A) V(A D (nm)
STFO-60 3.88868+0.0001 | 58.8042 32.45
STFO-40 3.89954+0.00021 | 59.2981 38.51
STFO-30 3.90252+0.00017 | 59.4342 44.15
STFO-0 3.90628+0.00012 | 59.6061 55.54

3. Céng nghé ché tao, vi cAu tric, hinh thai hoc va dién tich hoat hoa bé mit

Hinh5. a) d= 1-2’11171 b) d=102-1um c) d=10-30 nm
S<1mlg S=24mlg S =10-40 m*/g

Vi ciu tric, hinh thai hoc va dién tich hoat hoa bé mat vat liéu nhay khi la nhilmg
théng sé quan trong, anh hudng truc tiép dén do nhay, d6 on dinh va tudi tho cua cam
bién. Céc phan ung hap phu, xtc tac va oxy héa-khir déu xay ra trén be mat cua vat 11éu
khi tiép xic v6i méi truomg khi. Do vdy, viée lua chon cong nghé ché tao thich hop va su
dung cac phuong phap phén tich X-ray, Raman, SEM va BET cho phép danh gia va lua
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chon diéu kién ché tao tdi wu cho méi hé vét liéu. Phuong phap phan ung pha rén 13
phuong phap cong nghé don gian, tuy nhién cic b6t oxit sau khi ché tao thuong cO kich
thudce hat 1én, tho va dién tich bé mat nho (hinh 5a). Phuong phap phan Ung pha rin két
hop véi nghién hanh tinh co6 thé giam kich thudc hat tinh thé va tang dién tich bé mét,
nhung vt liéu van tho, rap va khong phl hcrp dé su dung lam vt liéu cam bién khi (hmh
5b). Phuong phap sol- gel va phuong phap két tia héa hoc cho phép nhén dugc cac tinh
thé ¢6 kich thudc nano-mét va dién tich bé mat 16n. Hinh 5c¢ 13 hinh anh chup bang kinh
hién vi dién tir quét (SEM) trén bé mat mang day LaFeO;. Do x6p cua vat liéu, su tao
thanh cac dam tinh thé kich thudc c& 30nm la cac yéu td tao nén vat liéu co thiét dién bé
mat hap phu 1én va lam tdng d6 nhay cua cam bién.

4. Ché tao cam bién va nghién ciru tinh chit nhay khi

Cac cam bién khi dugc thiét ké va ché tao dua trén cac yéu cdu k¥ thuat cla cac tiéu
chuan Quéc té vé loai khi, dai nong d6 do, d§ phén giai, thoi gian dap ung va cong suét
tiéu thu dién. Nhiéu phuong an thlet ké da duoc ap dung nham muc dich ché tao duoc cac
cam bién khi oxy, CO, HC va hoi cdn, co cong suét tiéu thu dién thap (c& 0.05-0.2W), d§
nhay cao, do &n dinh va d6 chon loc tbt (hinh 6).

bien cuc Lép nhay khi

\Vavave \vavs
( déay abt
V

cC
Hinh 6. Cau tric cia cam bién khi

Trén co so cla cac phan (mg hoéa hoc trén bé mat vat lidu, do dan cua 16p nhay khi
thay d01 tuy thudc vao loai khi (khi oxy hoa, hay khi khur) ma chung ta c6 thé nhan biét
duoc ndng do khi trong moi trugng. Tuy theo bin chét cua vat liéu, su thay dbi nay co
thé 1a do hién tugng dan khéi, hién tuong din bé mit hodc ca hai loai dan trén. Véi

cung loai vat liéu, co ché thay dbi do dan cua vat liéu con phu thudc vao ving nhiét dé
hoat dong.
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Hinh 7. D¢ nhay cia STFO phu thuéc vao nhiét dé (a) va néng do khi oxy
, tai nhiét dé 700°C(b).
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He vat lieu SrTi; [Fe,O; dugc nghién ctu va ché tao cho cam bién nhay oxy. Vi
thanh phan x=0.35, SrTigesFeg 3503 cho d6 nhay cao nhét, on dinh véi nhiét dd va khong

nhay voi cac loai khi c6 trong moi truong (hmh 7).

Su thay thé cua ion Co® & vi tri ion Fe’”

khong chi thay ddi cau tric, hano sb mang,

ma con thay doi do nhay cua cam bién hoi ethanol (hinh 8). Mac da hang 56 mang cua h¢
vat ligu LFC thay déi khéng nhiéu, nhung ré rang & khoang céch lién két ngan nhét cua
Fe(Co)-O, su hip phu vat ly va hoa hoc cua vat li¢u LFC4 16n hon cac vit liéu khac rt
nhiéu, do do su thay déi do dan ciing 16n hon cac vat liéu khac & cung mot nhiét do va
ndng do ethanol. Su thay dbi khoang cach lién két A-O ciing lam thay ddi do nhay cua hé
vét héu LnFeqsCo040; trong moi truong hoi ethanol (hinh 9).

140

v
260°C s
120 b ! N 1208 310°C
v " LKO
ol LECI ol
¥ LKC2
LEC3 " LFO
foline v LFC4 —~ LECH
o= v LCO x LFC2
T oef ol LFC3
b = LFC4
40 ol  / LCO
| = - N . - H]
= n
ol - S — : ol = - - . .
02 0.4 0.6 0.8 1.0 t.2 14 16 02 04 06 0.8 14 16

Cam bién khi hydrocarbon-HC dugec thiét ké cho muc dich img dung trong moi

Nong do étanol (mg/)

Nong do ¢tanol (imgh)

Hinh 8. D6 nhay cua LFC phu thudc vao n5l1g dé hoi ethanol, nhiét do hoat
déng va thanh phin Co thay thé.

€
@
T

Sensitivity (R /R )

Hinh 9. D¢ nhay hoi ethanol ciia hé vt lidu LnFeg 6C00 403

N )
150 200 250

Temperature ("C)

350

vao nhiét dé hoat déng va ban kinh ion ddt hiém

treong song (ndng do HC thdp) va moi truomg cong nghiép (ndng do HC cao).
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Hinh 10. D¢ nhay cua cam bién do trong méi trieong khi CHy, n-butan, LPG va hoi
¢on trong vimg nong dé 0.15-1.1% (hinh tréi) va 100-1000ppm (hinh bén phai)

Cam bién HC thudng c6 thé sit dung cing mot loai vét liéu dé ché tao. Tuy nhién,
trong thuc té ngudi ta thuong lua chon cac loai vét ligu phu hop nhit cho timg loai khi.
D¢ nhay twong d6i ctia mot cam bién dugce chuén trong moi trudng khi CH,, butane, LPG
va hoi ¢6n, cho thdy cam bién cé d6 nhay cao nhét véi hoi con (ethanol) va kém nhay
nhat trong méi trudng khi CH,. Diéu nay ding cho ca hai dang thiét ké cua cam bién
(hinh 10).

Trong moi trudng séng, khi CO thudng ton tai & ndng do rat thap (<30 ppm), do
véy vat liéu ding dé ché tao cam bién khi CO phai ¢6 do nhay cao va cam bién phai nhay

& ving ndng d6 c¢& 10ppm. D6 nhay, d6 chon loc va dd 6n dinh cia cam bién CO ciing da
dugce nghién ctru (hinh 11, 12).

800
1.35
13
> 1.25
3 EJRE
. ‘w
3 : : € 115
> 300 ] — — 0ppm CO »n »
~-m- =31 ppm :
200
A 121 ppm 105
100 - —— 302 ppm
—0— 480 ppm 1
0 —h— i 0 500 1000 1500 2000
a) o 10 20 30 40 50 60 b)

Time (s) Concentration of CO (ppm)

Hinh 11. D6 nhay ciia cam bién CO phu thuéc dién dap 16 vi
nhiét (a) va vao nong do khi CO(b)
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Hinh 12. Cac gia tri tin hiéu do phu thugc vao n5ng ds khi CO theo thoi gian

D¢ ting dd chinh xac tin hiéu do cua cam bién CO va loal bd sy anh hudng cua
cac loai khi khac trong moi trudmg, chung td1 dd nghién ctru va sir dung mang loc than

hoat tinh nhdm han ché anh hudng cua cac loai khi HC va VOC (hinh 13).
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Hinh 13. PG nhay ciia cam bién khi CO khi c6 sir dung va khéng sit
dung mang loc than hoat tinh
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Hinh 14. Anh heéng ciia CO; lén dg
nhay cua cam bién hoi con

Cam bién nhay hoi cdbn (alcohol hay
ethanol) dugc thiét ké voi muc dich dé ché tao
cac thiét bi do ham lugng c¢dn trong hoi thd cla
ngudi diéu khién phuong tién giao thong. Theo
tiéu chuan cia Viét nam va Quoc te ngudi diéu
khién 6t6, xe may c6 ham lugng con trong mau
la 80 mg/100ml mau (tuvong duong voi 0.4
mg/L khi thd) s& khong duogc phép diéu khién
cac phuong tién glao thong. Do \ay, cac cam
bién nhay hoi con dugc thiét ké dé do trong
ving ndng dé thap tir 0-2mg/L. Trong hoi tho
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ciia con ngudi, nong do khi CO, thay doi trong khoang tir 0-5% thé tich khi tuy thudc vao
trang thai sic khoe, do vay cac cam bién khi da dugc do do nhay trong mdi truong hoi

A wBEy e Lo
qie B Lo e

Hinh 15. Mot 50 dang vo cdm
bién khi dirgc ché tao tai Vién
Khoa hoc Vit liéu

cbn ¢o chira khi CO, thay doi trong khoang tu O dén
5.66%. Su anh hudng ciia ham lugng khi CO; 1€n d§
nhay cam bién cho di dugc khao sat trong toan thang
do (hinh 14).

D& hoan thién linh kién, cac cam bién da dugc
dong vo va do dac cac théng sé k¥ thuét. Tuy nhién,
do dac thi cia mdi loai khi, moi trudng ung dung va
phuong thic 14y mau khi, vo cam bién dugc thlet ké
rleng cho timg loai cam bién khi va cac yéu cau ghép
ndi vdi thiét bi. Céac loai vo duogc thiét ké khéng chi
dam bao thong thoang, han ché anh hudng clia bui ban,
ma con dam bao cic yéu cdu chdng chay nd trong
trudng hop st dung trong méi truémg cé khi chay, no
va bén trong méi trudng néng, dm va cé hoi axit cao.
Céc nghién ctru c6ng nghé ché tao mang day, han dién
cuc va dong vo da duge tién hanh nhim muc dich hoan
thién san phim-cam bién, ting dé 6n dinh va giam sai
sb do cac diém ndi dién cuc dem lai.

Bdng 4. M§t 56 thong sé6 kj thudt ciia cam bién khi do nhom ché tao

Loai khi Dai do P9 phén giai
Oxygen 0-30 % £1%
Hydro carbon 0-100 %LEL; 50-10000 ppm +5 ppm
Carbon monoxide 0-2000 ppm £ ppm
Alcohol 0-1.5 mg/l 0.05 mg/l

S. Nghién ciru thiét ké v ché tao thiét bi do don khi, da khi va thiét bi kidm sodt truc

tuyén

Cam bién khi sau khi do dac cac thong sb ky thuat da duge sir dung trong mot $0
thiét bi do ching téi ché tao. Co s& dé lua chon phuong an thiét ké 1a yéu cau vé chi tiéu
ky thudt déi véi thiét bi, cac tinh nang k¥ thuat cia cam bién va moi truong ung dung.
Phén thiét ké dugc tap trung trong 3 phan chinh:

a.  Thiét ké va ché tao phin cung:

. Nouon nuoi :

bBuogc luya chon 1a ac qui (pin nap lai dugc) loai NiMH véi dung

lugng 2200 mAh. V&i 4 pin nap, dién 4p khi duge nap day 1256 V (4 x 1,4 V) va
khi gan hét la 4,6 V (4 x 1,15 V). Nhu vay, thiét bi can c6 bd phan theo doi dién
ap ngudn nudi dé ding hoat dong khi pin sdp hét (dién 4p ngudn thdp hon ngudng

dudn).
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Linh kién: Do nguén nudi la nguén don, nén céc loai linh len (kc ca khuéch dai,
bién déi AD . ) déu duoc lua chon la linh kién su dung nguon don (khéng dung
nguon dién ap am) dé giam tiéu tén nang lugng va thé tich may.
Hién thi: Su dung man hinh tinh thé long LCD (2 hang X 16 ky tu) nham gram
dién nang tiéu thu (so véi LED hién thi) va cung cap toi da cac thong tin cho

ngudi s dung.

Sensor Amplifier
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Power | .
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e
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O-+{r o
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Control
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Controller

EEPRO

LCD
-~

—

RS

—

L

11. 059 MHz.

Hinh 16. So dé khoi thiét bi do néng do khi cam tay

Khuéch dai thudt todn (Amplifier): Céc vi mach khuéch dai thuat toan trong thiét
bi déu sur dung nguén don (tir 3 V tr 18n), thudec ho LM 324. Sai s6 do vi mach
khuéch dai thuat toan gy ra chu yéu la do trdi dién ap offset (khoang 7 uV/°C,
tuong ung 0,18 mV trong dai 0°C - 50 C). Ban than dién ap offset (7 mV toi da)
dugc bu trir bang phan mém, cho sai s6 khong qua 0,5 mV toan thang,.
Bién doz tuong tir - s0. Phuong an dugce lua chon 1a sir dung bo bién ddi tir di¢n ap
sang tin sb (VFC) loai LM331. Uu diém cta lua chon nay la: sir dung nguon don
(tr 4 V trd 1én), do tuyén tinh cao (0,03 %), dai dién ap vao rong (0 - 2/3 Vi) va

d phén giai cao (t&1 15 - bit, tuy theo lua chon linh kién va thoi gian ldy mau).

Vi diéu khién va cdc khéi ngoai vi:
- Nhan tin hiéu tir cac phim diéu khién (control switches) dé chon ché do van

hanh cua thiét bi.

Do va tinh toan cac dién ap ddu vao (V+, Vref va Vx) thong qua bd bién

ddi VFC.

Hién thi luu trir va doc lai (Backup) cac két qua do. B nho EEPROM cho
phep luu tra tdi da 999 két qua do. Néu sé 1an do vuot qua 999, sb lidu cua cac

lan do dau sé& bi xo0a bo.
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- Cong glao tlep RS 232 cho phep truyen ) lleu luu trit vao may tinh dé xir ly
tiép. C6 thé str dung cong RS-232 dé in két qua mbi lan do trén mdy in xach tay.

v Nap pin (Chalger)
- B nap pin dugc cung cAp ngudn mot chidu 12 V tir bén ngoai va tu ngt
khi pin day. Thoi gian nap khoang 5 gid lién tuc.

b. Xay dung phan mém ciia thiét bi:
Phan mém cho vi diéu khlen 89C2051 duge viét bang ngdn ngit assembler dudi
dang module. Nhimg module chu yéu trong phan mém la :

* Giao tiép voi man hinh tinh thé 16ng LCD (2 hang, mdi hang 16 ky tu).

*  Giao tiép v&i bo nhé ngoai EEPROM loai 24C64. B0 nhé c6 dung luong 8 Kbyte,
trong do 1 Kbyte dung dé hru trlr cac di liéu (message, bang tra g1a tri...) va7
Kbyte de Iuu trir két qua do (999 lan do). Luu trit dugce gilt nguyén ké ca khi mét
dién nguon nuoi.

» Giao t1ep vOi mdy tinh va mdy in ngoai thong qua vi mach MAX 232.

= (iao t1ep v6i cac phim diéu khién dé xac dinh ché do van hanh cla thiét bi.

= Diéu khién cac qud trinh do va tinh toan két qua do.

¢.  Xdydung phan mém cho PC ghép néi véi thiét bi do:

Phan mém cho vi xir ly cua thiét bi va cho may tinh PC dugc mé rong nhim dap
img yéu cAu cua thi truong, tao kha nang luu triy, xur ly s6 lieu trong qué trinh do dac va
hiéu chinh thiét b trong qua trinh chinh chudn dugc thuén loi.

e

- Ambebr | Tio e Mo oind

Hinh 17. Mot s6 menu hién thi cua phdn mém giao dién
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Phan mém cho PC cho phép thuc hién cac chirc nang nhu:

Xac dinh cau hinh thiét bi: ching loai thiét bj (do CO HC, hay Alcohol,..), so seric
may, tonb sb Ian do dang luu i, cac gla tri ¢ ‘'slop™ va “offset” cho dudng chuan.
Doc toan bd sé licu luu tri, gom sO thir tu 1an do thoi diém do, két qua do.
Xoa dit liéu luu trir trong thiét b do.

Hiéu chinh gi4 tri slop va offset (ttc 1a hé sé khuéch dai va do troi diém khong
cua thiét bi)

Hiéu chinh bang chuin cua thiét bi.

6. CAc san pham ché tao thir nghiém
Trén co s& cac loai cam bién CO, HC va hoi con dd dugc ché tao, chung toi da
nghién ctu, thiét ké va ché tao thu nghiém cac loai san pham nhu:

Thiét bi do don khi CO, HC (CH, va LPQG)

Thiét bi do da khi CO va HC

Thiét bi bao qua nguong néng do khi CO va LPG

Thiét bi do ham lugng con trong hoi tho

Hé thiét bi giam sat méi truong (CO va LPG) truc tuyén ding trong cong nghiép.

Hinh 18. Cdc thiét bi do don khi CO, HC vé hoi con duve ché
tao tai Vién Khoa hoc Vdt liéu

Céac thiét bi da duoc trién khai do dac va st dung & mot s co s¢ trong nudc va
bude dau da dugce danh gia cao.

KET LUAN

TU céc nghién clru co ban vé cac hé vat liéu c6 céu tric perovskit, cac tinh chat va
cong nghé, cac co ché xUc tac va nhay khi, cac co che dan dién va cau tric cam bién, cac
nghién ciru ting dung da dugc trién khai va phat trién song song véi cac nghién ciru thiét
ké va ché tao thiét bi. Su phox hop chat ch& gifta cac nghién ciru co ban va ung dung da
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thuc day qua trinh nghlen ciru ché tao va hoan thién san pham Cac san pham cam bién Va
thiét bi duoc thiét ké va ché tao déu tuan theo cac tiéu chuan quoc té vé linh kién cam
bién khi va thiét bi do trong cac mdi truong dic biét nong, dm va co hoi axit cao. Cigl
thiét bi da dugc ché tao & loat nhé va budc dau dd dugc st dung & mot sé co sO trong1
nudc. Dé cac san pham nghién ciru cta ching t8i thuc su tré thanh san pham thuong maj,

dong gop vao viéc bao vé mdi trudng va suc khoe cong dong, nhoém nghién clru dang t1ep
tuc hoan thién cac thiét ké, hoan thién cong nghé ché tao, cai tién mau ma san phim Va‘
lién két voi cac co sé tmg dung.

Loi cim on: Nhom Vat liéu ABO; va img dung - GAMA xin chan thanh cdm on cic|
chuong trinh Nha nuéc: KC 02.13 (2003-2004) va KC.02-05 (2007-2008), chuong trinh
Nghién ciru co ban (4 077 06), chuong trinh Nghién ctru khoa hoc va Phat trién Cong;
nghé cia Vién Khoa hoc Viét nam: KHCN-9 va HT-1 da tai trg kinh phi cho cdc nghién
ciru cua ching tol.

TAI LIEU THAM KHAO

. J.W. Fergus, Perovskite oxides for semiconductor-based gas sensors, Sens. Actuators B:
Chem. (2006), doi:10.1016/].snb.2006.10.051.

2. M.R. Goldwasser, M.E. Rivas, M.L. Lugo, E. Pietri, J. Perez-Zuria, M.L. Cubeiro, A.
Griboval-Constant, G. Ledercq, Combined methane reforming in presence of CO; and 0,

over LaFe, «Co,0; mixed-oxide perovskites as catalysts precursors, Catalysis Today 107-
108 (2005) 106-113.

3. OXK. Tan, W. Zhu, Q. Yan, L.B. Kong, Size effect and gas sensing characteristics of
nanocrystalline xSnO,-(1-x)a-Fe,03 ethanol sensors, Sensors and Actuators B 65 (2000)
361-365.

4. N.N. Toan, D.T.A. Thu, N.S. Hieu, S. Saukko and V. Lantto, Perovskite oxides with ABO;
structure for gas-sensing application, Proc. of the International Seminar on Rare Earths for
Magnetic Materials (REMM), Hanoi, September 30-October 1, 2002, p. 133-140.

5. N.N. Toan, S. Saukko and V. Lantto, Gas-sensing with semiconducting perovskite oxides
LaFeOs;, Physica B 327 (2003), p. 279-282

6. N.N. Toan, N.S. Hiéu va D.T.A. Thu, Anh huéng cua su thay thé Sr va Mg [én tinh chal
nhay khi cua h¢ vat liéu orthoferrite lanthanite, Bao cao Hoi nghi Vat ly Cht ran toan quoc
lan tha IV, Nai Cée 5-7/11/2003, tr. 568-571

7. V. Lantto, S. Saukko, N.N. Toan, L.F. Reyes and C.G. Granqvist, Gas sensing with

Perovskite-like Oxides having ABO; and BOs structures, J. of Electro-ceramics, vol. 13
(2004), p. 721-726

8. N.N. Toan, N.S. Hieu and D.T.A. Thu, Influence of Sr and Mg substitutions on gas-
sensing properties of Orthoferrite Perovskite Oxides, Modern problems in Solid State
Physics, vol. 111-B, 2004, p. 568-571

9. N.N. Toan, H.T. Giang, N.S. Hieu and D.T.A. Thu, LPG sensor based on Nano-crystalline
Perovskite Oxides, Proc. of 9" Asia Pacific Physics Conference, October 25-31, 2004,
Hanoi, Vietnam, p. 369-372

164



Tuyén tap bao cao ky niém 15 nam thanh lap Vién Khoa hoc Vat liéu — Ha Noi, 6/2008

17.

20.

21

Nguyen Ngoc Toan, Ho Truong Giang, Nguyen Sy Hieu, Do Thi Anh Thu and Nguyen
Xuan Phuc, Fabrication of Ethanol detector on basic of Nano-size Perovskite Oxides,
Proceedings of the Eight German-Vietnamese Seminar on Physics and Engineering,
Erlanger, 03-08, April, 2005, p. 47-50

Nguyen Ngoc Toan, Ho Truong Giang, Hoang Cao Dung, Pham Quang Ngan, Do Thi Anh
Thu, and Nguyen Sy Hieu, Investigation of Hydrocarbon Sensors working at low
temperature, Frontiers of Basic Science: Towards New Physics-Earth and Space Science-
Mathematics (Osaka-Hanoi Forum, September 27-29, 2005, Hanoi-Vietnam), p. 192-193

Nguyen Ngoc Toan, Ho Truong Giang, Hoang Cao Dung, Pham Quang Ngan, Do Thi Anh
Thu, and Nguyen Sy Hieu, Investigation of Perovskite-type oxides for Gas-sensing
applications, First Hanoi-Thailand Seminar of IMS and MTEC, October 11, 2005, Hanoi

Nguyén Ngoc Toan, Hb Truong Giang, Hoang Cao Dung, Pham Quang Ngén, Db Thi Anh
Thu va Nguycn ST Hiéu, Ché tao cam bién va thiét bi do khi hydrocarbon v&i cong sudt tiéu
thu thap, Tuyén tap Bao céo tai Hoi nghi Vat ly toan qudc lan thu VI, Ha néi 23-
25/11/2005, tr. 926-929

D.T.A. Thu, H.T. Giang, G.H. Thai, N.S. Hieu, P.Q. Ngan, H.C. Dung and N.N. Toan,
Nano-perovskite oxide thick film gas sensor for breath alcohol testing, Proc. 1 IWOFM &
3" [WONN, December 6-9, 2006, Halong, Vietnam, p. 169-171

H.T. Giang, G.H. Thai, D.T.A. Thu, N.S. Hieu, P.H. Khoi and N.N. Toan, Impovment CO
selectivity of gas sensor basic on nanocrystalline perovskite oxide ABO;, Proc. 17 TWOFM
& 3" IWONN, December 6-9, 2006, Halong, Vietnam, p. 172-174

N.S. Hieu, D.T.A. Thu, H.T. Giang, G.H. Thai and N.N. Toan, Semiconductor
SrTi, «Fe,O; perovskite oxides as oxygen sensing materials, Proc. of ICMAT 2007, 1-
6/7/2007, Singapore, CD-023.pdf

Ho Truong Giang, Giang Hong Thai, Do Thi Anh Thu, Nguyen Sy Hieu, Phan Hong Khoi,

and Nguyen Ngoc Toan, CO Gas sensor base on Nano-crystalline Perovskite compounds
ABO;3, Proc. of ICMAT 2007, 1-6/7/2007, Singapore, CD-014.pdf

Nguyen Sy Hieu, Do Thi Anh Thu, Ho Truong Giang, Giang Hong Thai, and Nguyen
Ngoc Toan, Oxygen sensor on Nano-crystalline Perovskite Oxide SrTipesFeassOs, Proc. of
ICCE-15, 14-21/7/2007, Hainan Island, China, CD-A- p. 12-13.

Ho Truong Giang, Giang Hong Thai, Do Thi Anh Thu, Nguyen Sy Hieu, Phan Hong Kholi,
Nguyen Thi Anh Minh and Nguyen Ngoc Toan, Study Gas Selectivity and Stability of
CO/HC Sensor on basic of Perovskite oxides ABO; Proc. of ICCE-15, 14-21/7/2007,
Hainan Istand, China, CD-A-p. 18-19

P6 Thi Anh Thu, Nguyén Xuan Nghia, Nguyén Thi Anh Minh, H6 Truong Giang, Giang
Héng Thai, Nguyén Si Hiéu va Nouyen Ngoc Toan, Nghién ctru vi cau truc hé vat licu

LaFe; xC0,0;.5 (v&i 02x<1), Tuyén tip bdo céo tai Hoi nghi Vat ly Chat ran Toan quéc lan
ther 5, Viing tau 12-14/11/2007, p. 257-260

B3 Thi Anh Thu, Nguyén Thi Anh Minh, Ho Truorng Glang, Giang Hong Thai, Nguyén ST
Hiéu va Nuuycn Ngoc Toan, Anh hudng cua ion Co®* trong hop chat LaFe,.,Co,0;5 (v6i
0<x<l), Tuyén tap bao cdo tai Hoi nghij Vat ly Chat rin Toan qudc lan thir 5, Viing tau 12-
14/11/2007, p.731-734.

D.T.A. Thu, H.T. Giang, G.H. Thai, N.S. Hieu and N.N. Toan, Ethanol sensing properties
of LnFegCo0403 (Ln=La, Nd, Sm and Gd) perovskite oxides, Proceedings of the Eleventh

165



Céng trinh kinh tang Gido sw Vién sy Nguyén Vin Hiéu nhan dip Gido su Vién sy 70 tudi

23.

166

—

Vietnamese-German Seminar on Physics and Engineering, Nha Trang City, from March,
31 to April 5, 2008.

D.T.A. Thu, H.T. Giang, G.H. Thai, N.S. Hieu and N.N. Toan, Influence of B element op
ethanol sensing property of LaBO; (B=Mn, Fe, Co and Ni) perovskite oxides, Proceedings
of the Eleventh Vietnamese-German Seminar on Physics and Engineering, Nha Trang City,
from March 31 to April 5, 2008.

i
]

i
1
1
|




