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(54) THIET Bl HOAT HOA CHAT LONG BANG PLASMA

(57) Sang ché d& xuit thiét bi hoat hod chit long bang plasma sir dung hiéu tmg Venturi
két hop véi cach bé tri budng plasma theo phuong thang dung dé hiéu img Venturi, trong
luong cot nudce va ap luc tia nudc tao ra trong budng chira tia nude lién tuc, khoang khong
khi c6 4p sudt am, vung ludng pha véi cac bot nudce, phdi tron hai pha long khi dé tao ra va
phéi hop nhiéu loai plasma, nhiéu hinh thirc twong tac plasma - chit 16ng va gia ting phi
tron hoat chat plasma véi chat 10ng thong qua bot khi dé t6i wu hod qua trinh hoat hoa chat
long bang plasma. Thanh phan, ty 1é cua cic chat hoat hoa chira cic chat 6xi hoat dong
(ROS - reactive oxygen species) va cac chét nito hoat dong (RNS - reactive nitrogen
species) cO thé diéu khlen bang luyu lugng khi di qua khe, thanh phan khi dugc cung cap
bang bd cip khi, ap sudt ctia bom ting 4p, dién ap va cong sudt ctia ngudn cao &p, cling
nhu thanh phan va tinh chit cta chit 1ong.
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Linh vue ky thuat dwoc dé cap

Séng ché nay dé cap dén thiét bi tao ra nhiéu loai plasma v6i nhiéu hinh
thirc twong tac plasma - chét 1ong trong cing mdt budng phan tng dé hoat ho4
chit 1ong va diéu khién ham luong hoat chit trong chat 16ng hoat hoa plasma
duoc tao ra.
Tinh trang ky thuit cia sang ché

Nué6c dugc hoat hod bing plasma (PAW) dang duoc nghién ctru dé xir 1y
nhiém khuin cho thuc phdm, ndéng nghiép va cho cac tng dung y té. Chét long
hoat ho4 plasma (PAL) trong d6 ¢6 PAW cho thdy kha ning chdng lai rat nhiéu
vi sinh vat. Kha nang diét khudn nay hidu qua dén mirc ngudi ta gan cho né biét
danh 13 "nuéc chét". Bén canh nudc, dung dich dém va mdi trudng nudi chy té
bao duoc hoat hod plasma ciing dang dwoc nghién ciru dé diéu tri ung thu. Khong
chi ¢6 tac dung tiéu diét vi sinh vat va mim bénh, PAL ciing cho thdy kha ning
kich thich nay mam, sinh truong thuc vat. PAL c6 thoi han st dung tdt, n6 c6 thé
duy tri kha niang khang khuan tir nhidu ngay dén vai tuin tham chi nhiéu nim,
htta hen tiém ning tng dung vo cting 16m lao. |

Hoat tinh khang khuan ctia PAW va céc dung dich dugc xtr 1y bang plasma
khac chu yéu duoc tao ra boi cac chat 6xi hoat dong (ROS - reactive oxygen
species) va cac chit nito hoat dong (RNS - reactive nitrogen species). ROS va
RNS duoc tao ra bdi tuong tac plasma - khong khi trong pha khi sau dé hoa tan
vao dung dich. Ngoai ra, plasma c6 thé bién ddi pH ctia dung dich. ROS va RNS
két hop vdi tinh axit cia PAW hoat dong déng bd, tao ra mot cudc tin cong oxy

héa manh mé& chong lai vi khuan. Mttrc d nhay cam cao cua céc té bao vi khuan
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dbi v6i PAW c6 thé phat sinh tir ty 1& dién tich bé mit so véi thé tich ctia céc té
bao nhan so cao hon so véi cac t& bao nhan chuin, lam ting n@)ng do ROS va
RNS trong céc té bao nay. O vi khuan, ROS va RNS ¢6 thé ph4 huy té bao thong
qua gia tdng 6xi hda (oxidative stress) hodc suy gidam ADN (DNA damage).

Nghién ctru chi ra rang hydro peroxit (H,0,), nitrit (NO,-), nitrat (NOs-) va
peroxinitrit (ONOO") 1a cac tdc nhan chinh trong hoat dong khang khuédn cuia
PAW. Tuy nhién, hda hoc plasma - chét long phtc tap hon nhiéu, dic biét & giao
dién plasma - chét long, noi ¢6 nhidu loai ROS va RNS ¢6 hoat tinh manh duoc
tao ra nhu gbc hydroxyl (OH.), gbc nitric oxit (NO.), géc tu do superoxit O,-),
gbc hydroperoxyl (HOO.), gbc nitric dioxit (N,0.), oxi don ('O,), ozon (O3). Héa
hoc chét 16ng duoc khoi tao bing xir Iy plasma c6 thé anh huéng manh mé dén
tinh chét héa hoc va tinh khang khudn 14u dai cia PAW. Do d6 kiém soat va diéu
khién héa hoc plasma va chit long ctia PAW dé dat dugc két qua tong hop nhu
mong muébn cho céac tmg dung cu thé 12 v6 cling quan trong.

PAW dugc tao ra rt don gian bang cach xir ly nude bang plasma. Pé tao
plasma, mdi trudng gifta hai dién cﬁc phai bi danh thing. Bén canh dic tinh cia
mdi trudong, thé danh thung phu thudc vao ap suit va khoang cich gifta hai dién
cuc theo dinh luat Paschen dugc mo ta béng cdng thic:

B

V= G d — Gty 0] P ¢

voi p la ép suét, d 12 khoang cach dién cuc, y 1a hé s6 Townsend con Ava B
1a hing s duoc xac dinh béng thuc nghiém. Nhu vay ap suit cang thap thi dién
4p danh thing cang thip, ching ta cang dé tao ra plasma hon véi khoang cach
dién cuc 16n hon.

C6 nhidu phuwong phap hoat hod chat 1ong bang plasma nhu (Hinh 1);
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plasma truc tiép - tao plasma trong long chit long hozc 1y bé mat chat long 1a
mdt dién cuc; plasma gidn tiép - tao plasma khi bén ngoai chat 1ong rdi tron san
phém cua plasma vao chét long. Bén canh do, ban than loai plasma dung dé hoat
hoa chét long ciing da dang nhu; plasma can bang nhiét hay plasma phi can bing
nhiét. Mdi loai plasma hay hinh thic tuong tic gitta plasma va chat léng co
nhiing uu diém riéng. Chéng han, plasma can béng nhiét s& tao nhiéu RNS, con
plasma phi cin bang nhiét lai tao nhiéu ROS hon.

Hon thé nita do plasma ton tai & pha khi, dé ting ham luong hoat chit tur
plasma vao chat 1éng viéc t61 wu hoa qué trinh tron di pha gitta pha khi va pha
16ng 1a v6 ciing can thiét.

Nhu véy, dé hoat hoa chit 1éng bang plasma ching ta cin tao duoc plasma
va cho tuong tac voi chét long cAn dugc hoat hoa. Pé ting hiéu qua hoat hod can
két hop nhiéu loai plasma, nhiéu hinh thirc tuong tic plasma chét 1ong va phdi
tron san phdm plasma véi chit long t6t.

Nhu dugc md ta trong tai lidu sang ché My sb US9023214, dé tao dugce
plasma trong long chat long, sang ché nay su dung &p suét nuéc rat 16n (c& 100
atm) phun qua voi phun c6 kich thuéc 16 bé ¢& 0,8 mm dé tao hiéu tmg Venturi
dé giam 4p sudt trong budng xubng c& 0,1 atm va hinh thanh hé ludng pha long
khi. Tuy nhién do toan b budng dat trang thai ludng pha, dé kich hoat plasma
toan bd khoang céach gitra 2 dién cuc phai dugc danh thung, nén sang ché nay can
dén hiéu dién thé it nhat 10 kV (do p.d 16n). Plasma tao ra trong giai phap nay 1a
plasma phdng dién phat sang (glow discharge - GD), nén hiéu qua diét khuén tirc
thdi cao (lam sach nugce) nhung hiéu qua hoat hoa nudc khdng cao do chi c6 mot

loai plasma (GD) va mét hinh thtrc tuong tac plasma chét 1ng (truc tiép - TT).
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Tai lidu sang ché s6 WO2016096751A két hop hai loai plasma (plasma
nhiét va plasma phi nhiét) dé tang hiéu qua hoat hod nuge. Trong sang ché nay,
hai loai plasma khéc nhau cé thé dugc tao ra trong cing mot budng phan tng
hodc & hai budng phan tng khic nhau. Loai twong tic plasma - chét 1ong trong
sang ché nay la tuong tic truc tiép, san phim dugc hoa tron bing xody nudc.
Hon thé nita, do budng plasma trong séng ché nay & ap suét khi quyén nén
plasma c6 nhiét d6 cao khién cho chat 16ng néng 1én nhanh va thudng phai c6 bd
phan tan nhiét cho chét long dugc hoat ho. Khong chi 1am tang nhiét do chét
16ng nhanh, plasma nhiét & ap suit khi quyén con tao ra nhiéu nitrat va nitrit va
pha huy hydroperoxit khién cho PAW tao ra bing phuong phdp ndy c6 ham
lugng nitrat (khoang 1 g/L) va nitrit (vai trdm mg/L) rat cao nhung ham lugng
peroxinitrit va hydroperoxit chi & mirc thdp (vai mg/L).

Ngoai ra, viéc phéi tron cac pha v4i nhau st dung hi¢u Ung Venturi da
duoc st dung tir rét 1au véi rat nhidu sang ché vé& cac cAu hinh bo phdi tron 1ong
khi st dung hi€u tmg Venturi.

Ban chit ky thuit ciia sing ché

Do d6, muc dich cua sang ché 1a dua ra giai phéap k¥ thuat dé phdi hop va
didu khién nhiéu loai plasma va hinh thic tuong tac plasma - chét long trong
cing mdt budng phan tng dé tang ham lugng hoat chét trong chat long hoat hod
plasma dong thoi két hop st dung hiéu mg Venturi dé phdi tron san pham
plasma vao chét 1ong mot cach hidu qua.

bé dat dugc muc dich noéi trén, sang ché dé xuit thiét bi hoat hoa chét long
bao gdm budng plasma hinh tru réng b tri theo phuong thing dimg ndi kin véi

hai dién cuc mot & phia trén va mot & phia dudi. Dién cuc phia trén c6 dang hinh
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kim tiém, dién cuc phia du6i hinh tru réng dé chit long phun tir dién cuc phia
trén xubng c6 thé chay qua. Trén thanh budng plasma c6 mot 16 14y khi @& diéu
khién 4p suét trong budng, hoic thay d6i thanh phén khi trong budng.

Do hiéu tmg Venturi, khi chat long & ap suit cao phun qua dién cuc hinh
kim tiém xubng dién cuc phia dudi sé tao ra ap sudt am trong budng. Vi budng
plasma dugc bb tri theo phuong thing ding, nén trong lugng cua cot chit long
va luc ddy cua tia chét 1ong tir voi phun gitip duy tri khoang khong gian c6 ap
sudt 4m du 16n trong budng ma chi can 4p sudt chat long vira phai (tir-3 atm - 30
atm).

Tia chét 1ong ap luc sau khi thoat ra khéi dién cuc hinh kim tiém s& tao hién
tugng phun vai mot 161 chét long lién tuc & giita ving bot chat long xung quanh.
Néu dat khoang cach giira hai dién cuc phu hop dé 161 nuéc khong cham vao dién
cuc phia dudi khong gian gitta hai dién cuc co thé dugc phan lam ba ving chinh:

- Tia chat 1ong lién tuc;

- Khoang khong khi cé 4p sut am;

- Ving da pha 16ng - khi, phdi tron hai pha 1ong khi.

Ap suét trong buéng plasma, d¢ dai tia chat long lién tuc, kich thuéc khong
gian ¢6 4p suat 4m c6 thé thay d6i bang cach thay doi ap sudt nude, kich thuée 16
kim va luu lugng khi vao budng théng qua mét van kim trén 16 14y khi.

Khi dién cuc phia trén dugc ndi vao mot ngu?)n cao ap con dién cuc dudi
duoc ndi dét, su chénh 1éch dién 4p giita cac ving s& sudt hién. C6 it nhit 5 ving
¢6 chénh I¢ch dién ap:

- Gifra dién cuc cao ap va tia chét long;

- Giita tia chét 1ong va bé mit ving ludng pha;
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- Gifta tia chét léng va dién cuc nbi dat;

- Gifta dién cyc cao 4p va thanh budng (bi u6t do chat 1ong ban vao);

- Giita tia chat 1ong v thanh budng.

Du ap suit trong budng thap, nhung theo dinh luat Paschen, véi khoang
cach gitra hai dién cuc nhu trong séang ché 1a tr 2 cm dén 8 cm, néu khong cé cac
ving chénh 1éch dién 4p nay, hién tuong danh thing s& khong thé xay ra véi hiéu
dién thé khoang 6 - 8 kV. Tuy nhién ¢ mdi ving nay ludn suét hién nhiing ving
chénh 1éch dién ap cé khoang céach thoa man dinh ludt Paschen nén hién tuong
danh thung d& dang xay ra dic biét 13 gifra dién cuc cao 4p va tia chat 1ong. Mbi
truong trong budng plasma luc nay chira nhiéu dién tich tur do nén d& dang xay ra
hién tuong danh thing gifra tia chit 16ng va ving da pha 16ng - khi, tia chat 1éng
va thanh budng, gitta dién cuc cao ap véi thanh budng (plasma phi nhiét gian
tiép) va tao thanh plasma ndi thong giita hai dién cuc (plasma nhiét gian tiép).
Bén canh d6 qua trinh dién phan ciing x4y ra gitra tia chit long va dién cuc ndi
dat.

Cac héat chit ROS va RNS duoc tao ra tir ca plasma truc tiép va plasma
gian tiép, ca plasma phi nhiét va plasma nhiét, ddng thoi tir ca qud trinh dién
phan. Céc san pham nay duoc phéan tan vao céc bot khi giup ting dién tich tiép
xuc va thoi gian tiép xuc cia ROS va RNS véi chét 1ong khién ching dugc hoa
tan nhiéu hon, t6i wu hoa qua trinh hoat hoé chét long bang plasma.

MBS ta vin tit cac hinh vé

Hinh 1 14 hinh vé& thé hién cac c4u hinh plasma va hinh thic twong tac

plasma vi chat 1ong dé hoat hoé chit long;

Hinh 2 1a hinh vé& thé hién thiét bi hoat héa chét long bing plasma gdm
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budng plasma, bé chita, hé théng didu tiét khi, hé thong diéu tiét chat long va
nguén dién cao ap;
Hinh 3 13 hinh v& thé hién budng plasma két hop nhiéu loai plasma va hinh
thirc twong tac plasma - chat 1ong;
Hinh 4 13 hinh v& minh hoa sy phu thudc cua thanh phﬁn ROS va RNS
trong PAW vao luu luong khi;
Hinh 5 1a hinh v& thé hién hiéu qua trc ché vi khuan rang miéng ctia PAW;
Hinh 6 1 hinh v& thé hién hiéu qua 1am sach va tring ring ctia PAW.
MBO té chi tiét sang ché
Sang ché d& xuét thiét bi hoat hod chét long st dung hiéu tmg Venturi két
hop v6i trong lugng cot chit long va ép luc tia chit 1ong tao budng ap suat Am
v6i cac ving khong gian khac nhau d& phéi hop nhiéu loai plasma, nhiéu hinh
thirc twong tac plasma - chat 1ong va gia ting phéi tron hoat chét plasma véi chat
long thong qua bot khi dé t61 uu hoa qua trinh hoat hoa chét 10ng bang plasma.
Thiét bi hoat ho4 plasma dé cip trong sang ché nay bao gbém nam phan:
- Budng plasma;
- Ngudn dién cao ap;
- B4 phéan diéu tiét va cung cép khi;
- Bé chua;
- Hé théng diéu tiét chét long.
Buéng plasma bao gém hé hai dién cuc vé6i dién cuc cao ap 11 hinh kim
tiém béng kim loai ndi kin vao dé gitt dién cuc 21 béng lam br?lng vat liéu cach
dién, c6 khe dan khi 22. Bé 21 tiép tuc duoc ndi kin véi éng cach dién 23, dng

nay lai tiép tuc dugc noi kin voi dién cuc noi dat 12. Dién cuc no6i dat 12 nay
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dugc ndi kin v6i dng hinh tru 24 cim trong bé chia 33 dé giir cot chét long duoc
phun ra tir kim tiém 11 tao thanh mét vach dong cua budng c6 p suat am 43.

Ngudn dién cao 4p 5 dung trong sang ché nay c6 thé 1a ngudn mot chiéu,
xoay chiéu hoic nguén sung véi dién &p dinh dat ti thiéu 6 kV.

B6 phan diéu tiét khi bao gdm hé thdng dng din va cic van diéu tiét luu
luong 6.

Bé& chura 33 ¢6 kich thude phu hop véi cong suét hoat hoa dung dich can
thiét.

Hé théng diéu tiét chat long bao gdm bom ting ap 31 ¢ thé nén chat long
dat ap suét tdi thiéu 3 atm, hé thong 6ng din cht ndi va qua sti 32.

Céc b6 phan cua thiét bj dugce ndi voi nhau nhu thé hién trong Hinh 2 sao
cho buéng plasma duogc dat theo phuong thang dung véi dién cuc hinh kim 11 &
phia trén va dng 24 duoc cdm ngdp nudc mot phan trong bé chira 33.

Khi bom nén 31 duoc khoi dong, chat 1ong 34 tir bé chira 33 dugc tach bot
khi bing qua sui 32 va duoc hit 1én nén dén ap suét téi thiéu trén 3 atm rdi dan
vao kim tiém 11 phun xuéng dudi tao thanh tia chit 1ong c6 4p suat va van téc
16n bom vao budng 43. Tia chit 1ong 41 thoat ra khoi kim tiém gay nén hiéu ing
Venturi tao &p sudt am trong buéng 43. Tia nudc ban dau lién tuc sau d6 bot khi
duogc hinh thanh & cubi tia chit 1ong tao thanh cot chat long 42 c6 mat d bot khi
cao va d6 dan va thé danh thing thép.

Ap suét trong buéng 43, mat do bot khi va kich thudc cua cua cot chét léong
42 duoc c6 thé thay déi bang ap suit ctia bom ting ap 31, luu lugng khi qua khe
22 va d6 dai phan khong ngap trong chat 1ong ctia dng 24.

Khi dién cuc hinh kim dugc ndi vao mdt nguon cao ap (Hinh 3), dién cuc
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nbi dat 12 duoc ndi dat, hién tugng danh thing dé dang xay ra gitta dién cuc cao
&p va tia nudc 71, giita tia chét 1ong va 16p bot khi 74 ddy 1a cac plasma phi nhiét
truc tiép do 4p sudt khong khi trong budng thip. Mdi trudng trong budng plasma
lac ndy chtra nhiéu dién tich tu do nén dé dang xay ra hién tuong dénh thing
gifra tia chét 16ng v6i thanh budng 76 (plasma phi nhiét tryuc tiép), dién cuc cao
ap voi thanh budng 73 (plasma phi nhiét gian tiép) va tao thanh tia lra dién
phéng truc tiép gitta hai dién cuc 75 (plasma nhiét gian tiép). Bén canh d6 qud
trinh dién phan ciing xay ra giita tia cht 1éng va dién cuc nbi dat 72.

Céc hoat chit ROS va RNS duoc tao ra 1a tng hop cta plasma truc tiép va
plasma gian tiép, ca plasma phi nhiét va plasma nhiét, ddng thoi ca tir qua trinh
dién phan. Cac san phdm nay dugc phan tin vao cac bot khi giup tdng dién tich
tiép xuc va thoi gian tiép xtc ciia ROS va RNS véi chat 1ong khién ching duoc
hoa tan nhiéu hon, t5i wu hod qua trinh hoat hod chét 16ng bang plasma.

Thanh phin, ty 1& cua céc chit hoat hoda ROS va RNS c6 thé diéu khién
bang luu lwong khi di qua khe 22, thanh phan va luu lugng khi duogc cung cap
qua cac van diéu tiét luu lugng 6, &p sudt ctia nudc do bom ting ap 31 tao ra,
dién 4p va cong sudt clia ngudn cao 4p 5, cing nhu thanh phin va tinh chit ctia
chat 1ong 34.

Vi du thyc hién sang ché

a. Thay dbi ndng d6 hoat chét bang thay déi didu kién plasma

Hinh 4 cho thdy ndng d6 ROS va RNS dugc tao bdi thiét bi va kha ning
thay déi ndng d6 ROS va RNS bang cach thay dbi luu luong khi tir 0,2 dén 1,6
lit/phut.

b. Tac dung diét vi khuén rang miéng cia PAW

-10-
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Dé kiém tra kha nang diét vi khuin ring miéng, miu vi sinh vat trong
khoang miéng duoc thu thap biang cach ding tim bong tiét tring phét 1én bé mit
ludi va ring. Tam bong chira miu vi sinh vat khoang miéng ngay lap tic dugc
cho vao lo dung 10 ml nudc cit va rung siéu 4m trong 10 gidy dé dong nhat mau.
Sau dd, hai nira tdam bdng da khi trung dugc nhing vao trong dung dich vi sinh
vat d3 ddng nhét trong 10 gidy sau d6 ldy ra. Mot tim bong duge ngadm trong
nude ct 30 gidy, tim bong con lai ngdm trong PAW 30 gidy. Sau khi ngadm hai
taim bong nay duogc 14y ra cho vao hai lo dung mdi trudng nudi cay duge danh
diu, P 14 lo dung tam bong da dugc ngdm trong PAW, con C lam ddi chung 1a lo
dung tim bong dugc ngdm trong nudce ct. Hai lo mau nay dugc u trong ti 4m 24
gitr. K&t qua nhu Hinh 5 cho thdy lo di chimg vi sinh vat phét trién tao nén cac
khuén lac 1am duc mau mai truong nudi cdy. Trong khi d6 30 gidy ngdm trong
PAW di trc ché vi sinh vat khién chung khong thé phat trién sau 24 gi® nén dung
dich trong lo P van trong sudt.

Thi nghiém nay cho thdy chi cin 30 gidy tiép xuc 1a PAW c6 tac dung tc
ché vi khuén ring miéng 13 rét.

c. Tac dung khir tring va kich thich mau thuc vat nuéi cdy

Hat keo 13 loai hat man cam véi cac chét khu tring, dé mét kha ning nay
mam, vi thé thir nghiém trén dbi twong mau 1a hat keo thanh cong s& c6 diéu kién
ap dung ngay va cé thé mé rong ra cic loai mau khac. Hat keo khd duge khir bé
mit bang cach lic trong cdn 70% trong 60 gidy, sau d6 duge lic trong dung dich
nuée Javel 1% trong thoi gian 20 phat. Dung PAW riéng r& hay phdi hop véi
Javel nhu trinh bay trén bang 1. Sau d6 trang sach bang nudc cat tiét tring, ngm

tiép trong nudc hodc hoic trong PAW trong 1 gid (cong thic 2 va 3 bang 1) va

-11-
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gieo trén moi truong thach. Theo dbi ty 16 nhidm va ndy mam cia hat.
Bang 1: Phuong phap xtu 1y hat keo bing PAW riéng r& hay két hop véi

Javel. Déi chig 1a phuong phap khir tring 20 phut v6i Javel 1%.

Phwong Thoi gian xir Iy (Iic manh) Thoi gian ngdm hat
phap Ethanol 70%| Javel 1% | PAW |Nuwéc cit khir truing| PAW
1 60s 20 phut - 60 phut -

2 60s 20 phut - - 60 phut
3 60s 10 phat | 10 phut - 60 phut

Két qua thé hién trén bang 2 cho thiy dung PAW két hop véi Javel (cong
thirc 3) lam giam dang ké ty 1é mAu bi nhiém tir trén 10% xudng con 1,75%, nhu
vay céc géc tu do ctia PAW hd tro ion OCL™ cta nudc Javel trong viéc diét vi
khuén va ndm trén bé mat cua hat keo, so véi ddi ching dung Javel 1% (10-
11%).

Diéu déng chu y 1 hat sau khi khfr trung voi Javel duge ngdm 1 gio trong
PAW (cong thirc 2) thi ty 1é ndy mam ctia hat tang rd rét tir 17% 1én 32%.

PAW c¢6 tac dung khir tring bé mat ddi véi hat keo khi phéi hop véi nude
Javel. Piéu dic biét 1a PAW lam ting ty 1 nay mam khi ngdm hat keo da khir
tring 1 gio trong PAW. Két qua nay budc diu md ra trién vong c6 thé sir dung
PAW nhu mét dung dich khir tring mAu va kich thich hat cdy ndy mam.

Bang 2 : Tac dung cia PAW 1én ty 1& nhidm tring va ty 1é ndy mam ctia hat

keo. Thi nghi€ém ldp lai 3 lan.

Phwong phap Ty 1¢ nhiém (%) Ty 1é ndy mam
1 11,72 + 0,11 17,24 + 1,31
2 10,71 +£0,23 32,35+ 1,53
3 1,75 +0,16 19,29 + 1.41
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d. Tac dung lam sach ring miéng va tring ring

Nguoi 1am thi nghiém c6 nga ring nga mau do Tetracycline va uéng ca phé
thudng xuyén vao budi sang. Do d6, ngoai mau ring thim mau, ring miéng con
c¢6 mui va hinh thanh mang bam nhanh. Trudc day, nguoi dugce thir nghiém cur
sdu thang phai di 14y cao ring mot 1an. Ba thang sau khi liy cao ring, ngudi lam
thi nghiém bit diu dung 25ml PAW suc miéng khoang 30 gidy mdi 1in, hai lan
mdt ngay sau khi danh riang vao budi t6i va budi sang.

Hinh 6 cho thiy két qua vé& mau sic cho thiy ring cta ngudi thir nghiém
tring 1én dan theo thoi gian ding PAW d suc miéng, cho thiy kha ning tiy mau
ctia PAW. Dic biét mui hoi di bién mat hoan toan. Mang bam ring khong nhing

khong hinh thanh thém ma cé xu hudéng moéng di.
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YEU CAU BAO HQ

1. Thiét bi hoat hoa chit long bing plasma sir dung hiéu tmg Venturi théng qua
budng plasma hinh tru b tri theo phwong thing dung, thiét bi nay bao gdm:
buéng plasma bao g@)m hé hai dién cuc véi dién cuc cao ap (11) hinh kim tiém
duoc ndi kin vao dé gitt dién cuc (21), khoang cach gitta hai dién cuc la tir 2 — 8
cm, khe din khi (22) duoc bd tri trén thanh budng plasma, dé (21) duoc ndi kin
v6i dng cach dién (23), dng nay lai tiép tuc duoc ndi kin véi dién cuc ndi dat
(12), trong d6 dién cuc ndi dat (12) duoc ndi kin v&i 6ng hinh tru (24) duge cim
ngp nudc modt phan trong bé chia (33) dé giit cot chét long phun ra tao thanh
mdt vach dong ctia budng c6 ap suat am (43),

bd phan diéu tiét khi bao gdm hé thdng dng din va céc van diéu tiét luu
lugng (6),

hé théng diéu tiét chit 1ong bao gdm bom tang ap (31) cb thé nén chat long
dat 4p suét t6i thiéu 3 atm, hé théng ng dan cut ndi va qua sui (32),

khi bom nén (31) duoc khoi dong, chit 1ong tir bé chira (33) dugce tach bot
khi biang qua sui (32) va dugc hit 1én nén dén ap sut téi thiéu trén 3 atm rdi dan
vao dién cuc hinh kim tiém (11) phun xudng dudi budng (43) tao thanh tia chit
léng c6 ap suét va van tdc 16m, tia chit long thoat ra khoi dién cuc hinh kim tiém
gay nén hi€u tng Venturi tao ra ap sudt Am trong budng (43), tia nudc ban dau la
lién tuc sau d6 bot khi duoc hinh thanh & cudi tia chét long tao thanh cot chit
16ng c6 mat do bot khi cao, d6 din va thé danh thing thép,

dudi &p suét trong buéng (43), mat d6 bot khi va kich thude cta cta cot
chit 16ng (42) c6 thé duoc thay ddi bang 4p suat ciia bom ting ap (31), luu lugng

khi qua khe (22) va do dai phan khong ngap trong chit 16ng ctia bng (24).
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Hinh 1

bién phan Plasma phi nhiét Plasma phi nhiét
truc tiép gian tiép

f)

Plasma phi nhiét  Plasma nhiét Plasma nhiét
trong long chatlong  tructiép gian tiép
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Hinh 2

-16-



34722

Hinh 3
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Hinh 4
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Hinh 5
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Hinh 6
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