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Lam sing té co ché phin irng phéng dién

ciia chit truyén ap suat khi quyén bing
phép do laser ciia cdc chat hoat dong

Ryo Ono
{Truomg Cao boe Khea hoe Bién gidn, Das hoc Tokyo)
(Tiep nhin Bin thio: ngay 11 thang 4 nam 2011)

Cae chat phonz dién bang ap sudt khi quvén nhu phong dn hio Guang va phoug didn 130 G duge si dung tong nlidu ok vge Klide nhau
nhu img dung md truong. cong nghé sinh hot, ¥ hoe, xir Iy bé mit v hd tro qua trinh ddt chay Trong cdc cdng nghé phong didn niy, cac
dang hoat ddng nhu goc va ion duoc (o ra trong qua trinh phdng dién dong mdt vai trd quan trong. Trong nhimg nam gdn ddy, cic phép do
laser cua ¢dc dong hoat ddayg rong qud trinh phong dién cua chit truvén phat &3 b ddu duge the hién va hinh vi cia cic dong hoat ddng
mi cho dén nay viin chura duge hidu rd va dang din tré nén 1 ring hon. Gidi trinh ndy £i01 thidu cac phép do laser cua cie ding boat ding

<5
Khic nhau trong qud trinh phong dn cua chit truyén phat, dong thor ma 1a ¢ ché tao ra va phan img cuia cac dong hoat ddng I dupe md ta /Q1
Ching 101 cling s& gidi thidu cde phép do laser vé nhiét ¢ dao ddng v tinh tién anh hutmg &én tdc 40 phan img cda cic dong hoat dong
Keywords:

atmospheric-pressure nonthermal plasma, streamer, radical, laser-induced Nuorescence, vibrational temperature
translational temperature iz ¥
[ 1. Loimé diu ‘ Trong bdi canh d6, nhém cia tac gid dang nghién ¢iru do
lutng cée dong hoat dong trong chit thai phong xa va dd
dwdi dp sudt khi quyén, xiy ra hién urgng phong dién dane quyn ] P‘n'mh vi cia cl}l’mg. Bai \iqz’t n;i; gidri thidu vide do
syi nhu trong Hinh 1. Di¢u ndy dwge goi la xd dong'. Dong | lu'un-:. dc dong hoat ddng trong cha.l phong x. tp trung vio
phéng di¢n duge sir dung trong nhidu Ninh vire nhu cong | nghxcntl cir cuqvnhovm tic gid va md @ co L'hé" hinh thanh va
nghé cai thign moi trudmg [1-6]. 130 0zone [2.7]. sinh hoe | PPN img cua cic ddng hoat dhng di duge mo ta.
[8.9], chiim soc y t& [10,11]. x&r 1§ bé mat [2]. hd trg ddt chay
[12] va cde dong hoat tinh duge 1o ra bai dong phéng dién |
(26c. ion, cde chdt kich thich nhir O, N, OH, Os) déng vai
trb quan trong. Vi du. trong cong nghé cai thién mdi wuime.
cdc dang hoat dgng nhur O, N, OH vit 03 durge 1o ra bai sy
phong dign s¢ phin huy va loat bo khi giy 0 nhiém mo
tnrtmg (NOx, SOX. cic chit hiru co & bay hai, v.v.) va chit
6 nhiém mai truimg trong nude (hoa chit, vi khudn, v.v.) 1,
6. 13-1/]. Irong cong ngh¢ sinh hoc (khis tring), phan img
Khir triing cta cée dong hogt ddng va sy phi v mimg 1€ bio
tich dién bing cdc ion duge coi ld¢d hidu qua [8. 9, 11].
Trong cong nghé v 1& (cim mdu. didu tri chin thueng. didy
| tr ung thu, diéu tr) nha khoa), phan img cua cic chit hogt
tinh 130 ra do phéng dién duge coi la ¢ higu qua diéu tr
[10.11]. Cong nghé hd trg dét chdy str dung sy phéng dién : - PO
dé bin nhién li¢u thanh cdc gde tr do rdi dét chiy chiing, () Phing €50 Wo quang
lam ting hi¢u sudt cia phan émg ddt chdy 1 phan img diy
chuyén cita céc gbe ty do [12]. iS58 s G et e S e s Ao s
Theo cich nay, cie dong hogt ddng rit quan trong trong _
cdng nghé img dung xa chdt truyén phat va vige do L e s e e ey
cic dong hoat dong 14 diéu cdn thiét d¢ phit trién cong nghé. ‘
Vi el chit duge kich hogt thudmg ¢6 thii gian 1dn tai ngin (b) Phong dién rdo cin
(<1 ms), phép do "tai chd” sir dyng quang phé laser duge st
dyng d¢ do. Tuy nhién, phép do bing laser doi hoi thiét bj
quy md Iém va khdng dé do, ddng thai ¢6 rit it vi dy vé do
s phong dién cta chit truyén phat. M3t khic, mdc dit 6
nhicu vi dy nghién ciru vé cdc dong hoat ddng sir dyng md i
phong nhumg ¢dn phai do ludmg céc dong hoat dong dé xic
minh tinh hop ¢ cia méd phong.
I Diy toc cua chit phong dién rio cdn thudmg duge gor 1 chd phong dién vi md, nhimg co ché phat tridn ciia nd gdn gidng nhy co che
phat tri¢n cua chdt trusdn phat. vi vily trong phn gidi thich Ady chung ta s goi 06 L sy phong dién cia chit tuyén plt

Trong sy phong di¢n hio quang va phong dién rdo can

Hinh 1 Hinh dnh phong dién hao quang v phong dién rdo cin
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2. The h¢ va phin dmg cua cic dong hoat
dgng

Dya trén md phong qud trinh logi bo NOX bing dong
phéng dign [14]. ching 13i s phdc thao qua trinh o ra va
phan (mg cla cic dong hoat ddng. Phong dién Streamer si
dung nhiéu dign dp khéc nhau nhu dong dign mot chidu
dong dien xoay chicu va dign dp xung, nhung it cd sy
phdn‘g dién xay ra déu 1a phong dién xung véi thai gian tir
10 dén vai 100 ns [18. 19]. Trong qud trinh phéng dién. cic
clection ¢o ndng lugng Klwdng T =10 eV duge o ra vil va
cham vdi cdc hat trung tink trong khi nén. Khi nén thuéng
la khong khi va n6 va cham vai Ny, Ox H:O. v.v. trong
khong khi. Két qua I, cde gbe nli N, O, O va 1 dug tgo
ra thong qua ode phan img phin ly va chem (vidu: ¢ 1 O »
¢+ 0+ 0) va cic phan img bam dinh va phin ly (vi dy:
¢+02~+0~+0 ). Ngodi ra, cdc ion nhu N2 +, Nu+, N+, O
+, 04 +, OF, Oz =, O, H:O+, H-, Nx(v). Nx(A’EL ).
NBT) . No(CT], ). Nef@ 32 1 02 (v) . 02 (' A @)
N(*D), O ("D). vv cée ddng bi kich thich cling duge o ra

Ngodi phan {mg va cham di¢n tr, cdn ¢d céc dong hogt
dong dugc tao ra thong qua phan (mg hda hoe cia cic dong

hoat dong.
0D} +H,0—~0H + OH (1)
O+0;+M—~0;+M (2)
O +0H +M—HO,+ M (3)

Trong qué trinh loai b NOx. cie hogt chit duge tao ra
theo cach ndy @ phin tng theo thir tyr tir 1 ps dén 1 ms sau
khi thai ra vi logi b6 NOx. NOx chi yéu durge logi bo bing
efic phin (mg khir st dung ghe N.

NO+N==N;+0 (4)
NO; +N=NO+NO (5)
XU:*N“N';U*U . (6)
Hogce phan ung oxy hoa bo cac gbe O, Oy, OH

NO+0 + M~NO;+ M (7)
NO+Oy—=NO:+ 0y (8)

NO; + OH + M—HNO; + M (9)

San phdm cta phin img oxy héa NO: vi HNO; c6 thé
duge thy hdi bing cich khir trong dung dich [20]. Con
dudmg phin img chinh la phan (mg oxy héa hay phan ing
khir phy thujc vao dicu Kién phong dién. Céc phan img thyc
1 phic tap hom thé nhiéu va cie md phong xem xét hing
chyc dén hang trim phueng trinh phan img v trong mdt b
trudmg hop ¢6 t6i 1.000 phuong trinh phan img [21].

Hinh 2 thé hi¢n dudi dang so &b nhamg thay doi theo thisi
gian vé ndng dd gde r do va NOX sau khi phéng dién, duge
vé dya trén két qua md phong [14]. Cée "gde ban diu” trong
hinh dai dién cho cde ge nhi O. N vi OH duge 1o ra do
va cham electron. Céc goc ban diu dugc 2o ra bai xung
phéng dign vi eau d6 giam din véi hing 56 thoi gion tir |
ps dén 1 ms do cdc phin (g khdc nhau. “Céc gdc thir cip”
trong hinh tugng trung cho O3, HO: duge (o ra béi phan
{mg cta cde gbe bie mot. Cic gde thir cdp duge wo a tir 1
¢én 100 ps sau khi phing dién, sau 6 gidm ddn véi hing
s6 thoi gian tir 100 s dén 10 ms (hon | s trong mot s0
truong hgp). NOx bj khir bing céch phan img véi cdc gde
ban ddu vi thir clp. Dong phan img ndy gidng nhau trong
cong nghé sinh hoc, y hoe, xir Iy b¢ mdt v hd wy dde chay.
Trong ca hai trudmg hop, diém miu chédt 13 phin img cua
cic chit hoat dong dugc tao ra bi sy phng dién.

3. Phuong phip do laser cho cie dong hoat
dong

C6 nhidu phuong phip khic nhau dé do laser cia cic dong
hoat ddng. trong ¢o ching i s¢ giai thich phuong phap hip
thy laser thuimg dugc sir dung va huinh quang cim (mg bing
laser (1 [F- laser-induced fluorescence).
3.1. Phuong phdp hip thy tia laser

Khi mét dong hogt dgng nhit dinh duge chiéu xa bing énh
sing & butre séng ma nd hip thy, dnh sing s¢ duge hip thy
ty I¢ von tong b dong hoat dong trén duimg quang. Mivong
phap xac dinh mit d cic dong hogt ddng tir toe d§ hip thy
dnh sing dugc goi la phuong phip hip thy. Nhe duge hién
thi trong Ilinh 3. cutmg ¢ dnli sdng & Klisdng viels (0 didn
161 cila dnh <dng diege bidn thy bing phiremg trinh sau

Hx)= [, exp(—aNx) (10)

Diy I3 cuimg d§ anh sing t6i, o 14 tiét didn hip thy va 1a
mit df cua cdc dong hogt ddng. Néu L 13 chidu dai coa
plasma theo hurdng tryc quang va I 14 cudmg d9 anh sing sau
khi di qua plasma thi N=[1/(cL)]In(lo/I) gi® nguyén va mit
4§ ¢6 thé thu duge tr ¥ 1€ I/l O diy, ngudi ta gid dinh ring
N ddng nhit trong plasma, nhung néu khdng ding nhy viy
thi phurung trinh s2 trir nén phire tap hon.

3. 2LIF

LIF ¢6 thé do mit d§ cta cic dong hogt ddng véi d nhay
cao hon cic phlmngfhép hip thy. Hinh 4 thé hién nguyén I¥
do cia LIF. Khi chiéu tia laser ¢6 bude song tuong (mg véi
chénh I¢ch ning lugng gitra cdp do | vé cdp 49 2. chit hoat
dong & cip 89 1 s& hip thy tia laser v bj kich thich Ién clp
& ? (Riolt trong hinh)

15 T T
=
@
§ 1.0
E 05
0.0
1ns 1us 15

Time
Hinh 2 Sy thay d5i thor gian cua gde tu do va mdt & NOX rong
qud trinh xir I¥ NOx phong dién sau khi xa. DO rdng xung phing
dign 100 ns. Duoc 100 ra vai sur tham khio cie két qua md phong
trong tii lidu [14)

% 1(x)

Hinh 3. Do 68 hip thy.
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Hinh 4 Nguyén Iy do LIF

Mitc 2 duge khir kich thich bdng phit xg kich thich
| (Bishr), phat xg tyr phat (Ax) va dip tat (chuyén tidp khong
| bue xa: Q). Cudmg 40 huvnh quang I phit ra tir sy phat
X3 ty phat ty 1§ thudn voi mdt 4o lur edp T (Tlur ©N;). Mit
dd Ny 6 the thu duge |x.;m;: <achi do cudnig &) luynh quang
Tur. Mi quan hé ty 1€ gita fur v Ny thyce syr phire tap hon

| mdt chit do anh hudng cua qud trinh dip vt [22]
Mt d§ N thu duge bang phép do LIF kidng chinh xdc
la mt d§ cua céc dong hoat dong. ma la mit dq o muc 3o

| quay cha cic dong hoat ddng. Neu mit dd cua mire quay J

14 Ny, nding lugng 14 Ey, tdng mit dd cta ti cd cic mirc
quay 13 N (= £N;) va nhiét d§ quay cuia dong hogt dng 13
I, thi Ny tudn theo phén bd Boltzmann nhy sau .

an

Tuy nhiégn, g 13 tong &b thong  ké,
@ =Ty el =BT 1y ching tdi mudn do luimg
Khoug phai la N Blng ciclr thay d0i bude song cia tia
laser va do mijt 4§ Ny ¢ mt sO mire quay, nhi¢t 40 quay
cua dong hoat ddng ¢b thé thu duge bang phuong trinh (11)

va ciing ¢4 the thu duge N. O dp sudt Abi quyén, nli¢t ¢o
tinh tién va nhiét dd quay nhin chung ¢6 thé duge coi 1a
hm" nhau, do d6 nhiét dd tinh t én e ng ob thé thu duge
tir Te.

“ £ .4 .- - - a2 .
4. Co che tien trién cua by truyeén phat
D& nghién ciru co ché 1go ra cde dong hogt dong bling cich
phéng di¢n cua b truyen phat, trude tién cin phai hiéu co

D rng xung dién dp duge dicu chinh Mnu
tr lap song song vii dién cyre. Dang song trong Hinh 6 1d khi
t dién duge tich dién dén 32 kV (V = ‘Z kV). Xung phong
di¢n duge dp dung o tn sO khoang 1 xung a mdi gidy. Khong
ki & dp audt Khi quvén hoge W brpr 1 lu-m» duyg dua vio
16 phan (mg véi toc 4 dong 2 L/phat (16¢ 4O dong chiy bér

| trong 6 phan (mg 14 2 cnv/s) va dd dm ¢6 the duge thay dbi

|
|
|
|

ché wo r phong dién cua b truyen phat. Phin ndy md 1 |

co ché tién héa cha cic by t ruyén phit dya trén nghién ciru
cua nhom téc gia
Hinh § cho thiy 10 phan img phdng dién duge sir dung

trong nhém tdc gid. Sy phong di¢n dugc 130 ra trong mit |

10 phan tmg hinh hdp nhu viy sur dyng ¢ic di¢n cyc dgng |

tdm kim djt cich nhau 13 mm. Trong Hinh 5, 23 dién cyc
Kim dugc xép thanh mdt hang cich nhau 4 mm, nhung sd
lugng Kim ¢d the thay ddi ur | dén 25 iy theo thi ng hn;!w
Dién cyc phing duge ndi dit va mdt dién ap xung Juc'm.
c6 chi¢u ring khoang 100 ns duge dit vde dién cuc kim
nhu trong Hinh 6(a). Tqi thoi diém ndy. sy phong dién cua
bJ truyén phdr xdy ra gilra cic dién cyc v mot dong di¢n
chay nhu trong Hinh 6(b). Cic xung dién dp cao duge w0
ra bai mdt tu dién vi cong tic khe ha tia lira.

Needio ckcww =~
i - LU AR
T

D < Gas fow
T Timm  Plate electrode

Hinh 3 Lo phan (mg phong din

bang thiét bj tgo bot

Hlnh 7 cho thiy dnh vé tién trinh cua b truyen phit duge

chup h.m;: camera ICCD vai théi gian cdng 14 5 ns. Trong ba
hire anh ddu tién, ving phit qu.mg dang hat tién trién tIr didn
cype ki déa dign cye phdog. Day duge got 1a ddu tuyén pladt
hofic bd truydn phdt ban ddu. Ddu phit tia ¢d dién truimg cye
manh vi tién trién ddng thiri ion hoa khi nén Ving din dién
gidng nhur ddy té¢ duge hinh thanh & khu vye mé diu truydn
phat di qua
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Khi ddu b) truyén phit cham 41 dién cyc phang, by
(nm.n phdt lai uén doc theo \ung din dién ndy. Dy
duge 20i 1a b truvén phat thir cnp Nhu duge hién thi
trong Hinh 7, b truyén phit thir cip chi tién ur dién cyre
kim dén m0t phdn gidra cdc di¢n cye va khong dén duge
dign cyre phing (tham khao |2 4] dé beét chi tct) Sy tien
trién ndy ctia céc b phit chinh va phy ciing dugc quan
sdt rd ring trong birc dnh chyp bing camera soc trong
Iinh 8

Ning lugmg trung binh ctn clectron duge cho 1a tir $
dén 10 eV doi vai cic dong chinh va khodng | ¢V ddi
véi cic dong thir cdp [18. 24, 25]. Do ning lugng dién
tir ctia hai dong khdc nhau dang ke nén higu suat tgo ra
¢ic logi hogt ddug & ca hai dong cing khic nhau ding
ké. nhu s& duge md ta sau.

Phén trén md @ b tuyén phat chinh tong 6 mdt didu
dp duong duge dit vio dién cyc Kim. Trong bai bdo niy,

ching 151 gidi thi¢u phép do céc do::z. hoat ddng trong
b truyén phat tich cye ndy. B tmun phat phy, ngudi
ta quan sit lh.h ¢lc dijc dxcm tién tnnh vi hanh vi cua
¢de dong hoat dong khéc véi cic dic diém tidn héa & cae
dong tich cye., nhung didu ndy s& thng dugce glm thi¢u
trong phin binh ludn ndy do han ché vé khong gian [26,
77‘

5. Do luong cic dong hoat dgng cia phong
dién b phat dién

Ching i xin gidi thi¢u logt cdc phép do dong hoat
ddng do nhom cua ching t6i thye hign, duye trinh bay
trong Bang I [22, 28-33] L'dt ca cae phep do duoc thye
hi¢n bing cich su dung phong dign \:mg quang xung
duong. O3 duge do bAn ¢ phuomg phap hip thy va cic
phép do khdce duge do Mmr phirong phap LIF. OH va
Ox(v=6) duyc do bing cich s dung LIF (LIPF: laser-
induced predissociation fluorescence) phdn ly sém., gitp
g1am sai 50 do qua trinh dap tit. con O va N duge do
bdng cach st dyng LIF hidp Uy hai photon { TALID, two-
photon absorption LIF), hdp thy vi kich thich ddng thoi
hai photon nhung nguyén tic co ban ctia ¢a hai déu gibng
nhe LIF. Ngodi ra, mit sd nhém 3 do duge Oy, OH,
NO, N, Nx(A*T{ ) bing cich sir dung dong phong dién
bd lruu.‘n phat [34-43).

10ns
L

Hinh 8: Anh tién trinh phat trye tiép dugc chup bing camera
soc. Vige phong dién duoe thyre hién trong cac didu Kién khiac
vai cde didu kign trong Hinh 7

D¢ do. ngudi ta sir dung 16 phan (mg gidng nhu trong Hinh 3 |
vi chu k¥ cta xung phéng dién 1a khoang | xung mdi gidy. |
Trong cdng ngh¢ img dyng phong di¢n hao quang xung. thuimg }
&p dung vai chuc dén hing trim xung mdi gidy, nhung trong |
phép do dong hoat dong. bing cich gilt chu k¥ ¢ mire lh.ip cac 1
st pldun phidng daga (€ NOG NGO v v ) duge gile & mie |
thip nhdt ¢6 thé. Thinh phdn cua khi nén duge don gian hoa, |
gitip phdn tich két qua do ndng d§ hoat chit dé ding hon.

Hinh 9 thé hién bicu & thiv gian do Mt 49 dong hoat ddng
ting theo xung phéng dign vi sau 46 gidsn din. Xung luser duge
chicu xa vai d) tré thoi gian ké tir xung phéng dién va mit do
dong hogat dong duge do vai gidy sau khi phéng dién. Bing cach
thay do1 than gian trd nay, t.hung o1 do luémg sy thay d6i mit
dd dong hoat ddng theo thai gian sau khi phong di¢n Vi dd ring
xung laser 1a khodng 20 ns nén d§ phdn gidi thoi gian cta phép
do ndy cing 1 Kwdng 20 os.

5.1 Do ozone bing phuong phip hip thy ban diu thi cip

Céc téc i da do sy phdn bd hai chidu cta néng dé ozone
bing phuong phip thé hi¢n trong Hiah 10 [28]. Trong Hinh
10¢a). mot cham tia ¢6 tiét dién 120 » 16 mm2 duge chidu X4
v tiét dign chim tia sau khi di qua ving phdng dién duge chiéu
lén mdt tdm thay tinh huynh quang.

Discharge puse

g )
1|8 SERENE A NG

finh 9 Didu & thei  gian do  dong  hoat  dong.
(a) Laser beam Beam path
ﬁ

- oo

'ICCD camera
Hinh 10: Do ¢ hip thy hai chidu ctia ozone [28]

te
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Bang | Cac phép do dong hoat &

dong do nhom tac gid thue hidn. O, dupe do bing phuong phap hap thu vi cac phuong phap khic bang LIF

Chupda tadp kich thich v b somg ca LIF Chroyin tiép huynl gmang v buoe seg cia L Phoong phip e Tii lids
0; i ga Paons phip Sip oy (28]
OH A%Z-XPMT (3.0) 248 ACE-X (3.2) 297 LIPF (22]
0 3p3p2pp 226 3p%Pas’s 845 TALIF  [29]
N 3pise2pldge 207 3pise3sip 745  TALIF [29]
N2 (4%%y) BiHleAYY, (4,00 618 BilpAdsy (4.1 676 LIF L30)
NO 1285211 (0.0) 226 ATESXT1 (0,3 259 LIF [32)
Ou(e 6) 1;‘2. X%, (0,6) U8 BT XBS (013 321 LIPK [33]
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Do chum tia dwge hip thy theo sy phin b nong du ozone trong
ving phong di¢n nén ¢6 thé thu duge su phan b ndng dj ozone
trong ving phong di¢n tir md hinh chim tia chidu 1&n tim kinh.
Hinh 11 hi¢n thi anh ¢hyp qud trinh phéng di¢n va Hinh 12 cho
thdy sy thay ddi theo thai gian trong phin bé ndng 4o ozone sau
khi phong di¢n (so db phong to) [28]. Thési gian ghi bén dudi méi
hinh dnh 1 théri gian 1di qua sau khi k&t thie qua trinh phong dién.

| Mic du hinh anh bj nhiéu do dd nhay du thiip, nhung van quan sit
| thdy ozone duge 10 ra bii mdi by truyén phit Sau | ms, ngudi ta

quan sit thdy ozon Khuéch tn va b dong khi nén quét tr trdi sang

| phai trong hinh.

Hinh 13 cho thiy két qua do sy phina bd ndng dj ozone bing
cich chiéu chum tia theo hudng doc cia 10 phin (mg nhu trong
Hinh 10(b) [28]. Phép do ndy cb dd dai hip thu dai hon phép do

| trude nén d nhay cia phép do tit hom, Nhidu trdn va tuyén tinh

sudt hién & 5 ps va 20 ps 1 song ép sudt duge 130 ra bai sy phong
dign, nhur dwge md ti sau. Cho dén 100 s sau khi phong ‘.hyn nong
df ozone ting Ién do phan (mg o ra ozone (2). Tir tde d§ ting
ozone ndy. hc sb phin (mg cua ph.m mg (2) dudi sy phéng dién
nay <o thé dat duge 13 3,510 em®/s. Ban_' cdch nay. toc 4§ phin
img cua cde dong hogt ddng c6 thé duge xic dinh tir sy thay doi
mit ¢ dong hoat déng theo thé gian sau khi phong dién.

Trong Hinh 13, ozone chi duge tao ra & mdt khodng cich nhit
dinh tinh wr dign cye kim va hiu nhu khvn-v & 0zone ndo duyc tpo
ra mn dién cyc phing. Du.u ndy chi ra r.xm~ ozone chi véu duge
130 ra trong dong thir cip. Hinh 14 cho thiy su phin bd theo truc
cha cudmg d phat quang phong dién va ndng dd ozone khi dién ip
phéng dién duge dit thanh 18, 24 va 30 kV. Truc ngang li khodng
cach tir dign cyc kim va true doc duge chudn héa cho phi hep.

THHEHI TN

Hinh 11 Anh phong dién [28]

Ving mau xdm trong Hinh 14(a) 1a b truyén phat
thir cdp va ving con lgi 13 b truyén phét ban diu. Co
theé thiy r.mL khi dién up ting thi chi¢u dai phit trién
cua b truyén phat thir u.np cing ting. So sinh Hinh
14(a) va (b), sir phin bo non" 4 ozone \il sy phdn
bd phdt thai dong thir up rdt phi hgp @ ba it ky dign
dp ndo. Didu ny chi ra ring ozone chi yéu duge 190
ra trong dong thu cip.

5.2 Do phin bd mit chidu cia gée OH bing LIF
Tiép theo, ching 16i s¢ gidi thi¢u phép do OH LIF.
Hinh 15 th¢ hi¢n phuong phip do LIF. Tia laser ¢o
tict dign 2 « 8 mm2 duyge chi¢u ¢ khodng céch mm
tinh tir di¢n cyc Kim dé kich thich OH. Huynh quang

phit ra tir OH bj kich thich duge do tir hudmg vudng

gdc v tia laser Diéu chinh 43 rdng khe @ phia bd
tich song quang va do huynh quang OH bén trong
ving do 2 * 8 » 8 mm’ nhur trong hinh. Phép do nay
cung cdp sb lugng phin tr gbc ol trong vung do
Mt 85 OH ¢6 thé thu duge N.m cich chia gid trj nay
¢ho the tich cia b truun phat trong khu vuc do

H.mu ciach lam cho mit cic ngang cua Khu vye do |
rong 1&i 8 < 8 mm’, hiu hét cde bd truyén phie trii ra |

nhur trong Hinh I(a). di qua khu vye do, do d6 giam
thidu lugng O11 b ri vio phép do.
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Cam két

Chung t6i, Phong Product Marketing - Daikin Vietnam, chiu trach nhiém tong hop thong tin dua trén cac bao
céo thir nghiém tir tap doan Daikin. Chiing t6i cam két thong tin 1a trung thuc va chinh xAc.

Trong trudng hop c6 bét ky thay ddi hodc didu chinh nao, chiing toi s& cap nhat sau.
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