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Tom tat: Plasma la mot thé caa vat chét cdu tao tir cac ion tu do va cdc manh v& nguyén tir
thudng duogc hinh thanh ¢ diéu kién nhiét do cuc ky cao, trong d6 plasma nhiét do thap la loai
plasma hinh thanh & nhiét d6 dudi 20 000 d6 C voi mat do niang luong thap thuong duoc st dung
dé xir ly cac chat thai nguy hai va chat thai phong xa. Pay 1a mot cong nghé dé diéu khién va co
tinh ty dong hoa cao. N6 rat it yéu cau chat phy gia va lam giam dang ké thé tich cua khéi chat
thai sau khi xir Iy. San pham sau khi xtr Iy bang plasma nhiét do thip ciing c6 do on dinh cao va
bén vitng v6i mdi trudng, dap tng hau hét nhitng tidu chi dé xir ly chat thai nguy hai va chat thai
phong xa. Trong b&o céo sé& giGi thiéu, danh gia va so sanh mot sé cong nghé xur ly chat thai nguy
hai va chit thai phong xa bang plasma nhiét do thap.

Tur khoa: Chat thdi nguy hai, chdt thai phong xg, plasma, plasma lanh.

1. MO PAU

Sy phét trién cua cac nganh cong nghiép lam phat sinh ra nhiéu loai chat thai nguy hai,
c6 doc tinh cao, anh huong lau dai, ca tryc tiép va gian tiép dén moi truong va suc khoe con
ngudi. Nhitng loai chét thai nay thudng chtra trong né cac kim loai nang, cac tac nhan gay ung
thu ca hitu co va vo co, tham chi, con phai ké dén nhiing loai chat thai c6 tinh phéng xa [1]
Nhing loai chat thai nay khong thé xu ly hang loat bang bién phap chén lap hay dot cung vai
c4c chét thai sinh hoat va chit thai cong nghi¢p thong thuong khac, ma ching yéu cau phai co
phuong phép xtr 1y ddc biét, vi du nhu dét trong 16 dién nhiét a6 cao, kém hé théng xu 1y khoi
thir cap hoac on dinh héa vai chat thai cé tinh phong xa.

Mot trong cac phuong phap xur ly chat thai nguy hai tién tién cua thé gisi hién nay la su
dung cong nghé plasma, Vi nhiéu vu diém. Khi d6t chay chat thai nguy hai bang plasma, nhitng
phan chay duoc trong chat thai s& dugc khi hoa thanh dang khi dét, dugc dung dé gia nhiét va
tham chi 1a phat dién. Nhitng phan khong chay duogc nhu kim loai, mubi... s& dugc nung chay
(c6 thé cling phu gia silicat) tao thanh mot dang thuay tinh hda bén héa hoc, khé ro ri. Uu diém dé
nhan thiy nhét ciia phuong phap nay 1 n6 gitp thoa man duoc tit ca cac yéu cau nhu giam thé
tich thai, 6n dinh hda va hau nhu khong phét sinh khi thai hay dang thai thi cap kho kiém soéat
[4].

I1. LY THUYET VE PLASMA VA XU LY CHAT THAI BANG PLASMA.
1. Mot sb khai niém vé plasma nhigt va wng dung.

Plasma duoc coi la dang thtr tu cua vat chat, thanh phan chinh cua no 1a cac dién ti, ion
va cac hat ty do chuyén dong ¢ nhiét do cao. Plasma cd tinh dan nhiét va din dién tét nho vao
c4c hat mang dién tu do trong thanh phan, né c6 thé ion hoa toan bo hay mét phan. Plasma c6
thé duoc tao thanh ¢ cac nhiét ¢ va mat do vat chat khac nhau, tuy nhién, can phai cung cip dua
ning luong dé bién vat chat tir dang khi tro thanh dang plasma, néu khong cac hat mang dién s&
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“ngudi” va tr¢ thanh dang khi. Nang luong cung cap cho qué trinh tao thanh plasma c6 thé 12 tir
dong dién (phd bién nhat), gia nhiét, tia cuc tim va nhiéu dang khéac. Ngay nay, trong cong ghiép
plasma duogc st dung trong rat nhiéu wng dung nhu tao mang, khi héa, diét khuan, xir ly chét
thai, v.v..[5]

Nhin chung plasma c6 thé phan loai thanh hai dang, plasma nhiét d6 cao hoic plasma
nhiét do thap (plasma lanh) dua vao nhiét do cua cac electron, ion va nhiét d6 dong khi chua
plasma. Néu nhiét do cua electron cao hon rat nhiéu so véi nhiét do céc ion va khi trung tinh,
loai plasma nay s& duoc goi 1a plasma nhiét do thap hay plasma lanh. Néu tit ca cac thanh phan
ctia plasma déu ¢ dang nhiét do cao, tir 4.000 K (d6i vai cac thanh phan dé ion hoa) téi 20.000 K
(v6i cac thanh phan khé ion hoa), loai plasma nay s& duoc goi la plasma nhiét do cao, hay
plasma nong.

Nguoi ta ciing ¢6 thé phan loai plasma dya vao trang thai can bang nhigt. Néu tat ca cac
thanh phan ion trong khdi plasma co nhiét do gidng nhau, nhu trong trueong hop plasma nong, no
s& duoc coi & plasma can biang nhiét. Ngoai ra ¢ &p suat cao, su truyén nhiét noi tai c6 hiéu qua
cao ciing gitp cho plasma cé nhiét d6 chua du cao dat can bang nhiét. Trong trudng hop con lai,
plasma dugc coi 1a chua can bang nhiét, khi nhiét do cua cac thanh phan ion trong khéi plasma
chénh léch nhau, thudng la electron c6 nhiét 6 cao va cac thanh phan con lai & nhiét do thap
hon. [5]

2. Xir ly chat thai bang plasma

Khi chat thai nguy hai tiép xtc vai plasma, ¢ nhiét d6 cuc ky cao vat chat s& bi phan hay
ra thanh cé4c thanh phan nguyén té don gian va dé 6 xy héa véi hiéu suat rat cao. San pham cua
qua trinh phan huay nay s& bao gom khi dot nhéan tao, xi va tro. Vi nhiing chat thai nguy hai dac
bi¢t nhu kim loai nang hay chat thai phdng Xa, nguoi ta co thé str dung thém nhhing phu gia
silicat dé thu dugc san pham cudi cung 1a nhitng khéi thuy tinh héa, cé kha nang nhét cac ion
phong xa trong maot thoi gian dai, thuan loi cho Tuu trir 1au dai. Ngoai ra, hau hét cac loai hop
chat doc hai khac déu da bi phan hay thanh nhiing chat hda hoc don gian va khong doc.

Viéc phan loai ti mi cong nghé xir ly chat hai bang plasma con tiy thugc vao ngudn phét
plasma va thiét ké cua 10 xir Iy. Nguoi ta ¢ thé tao ra plasma bang cach phéng dién truc tiép,
song radio hay vi song. V&i cong nghé phong dién tryuc tiép, dong dién cao thé s& duoc phong
truc tiép qua cac dién cuc tao thanh hd quang dién va phan giai khong khi thanh ion va electron,
ddng thoi tao ra plasma trong qué trinh. Véi dién thé nho hon, nguoi ta ciing c6 thé dung dé phéat
ra vi song tir Magnetron. Dong vi song s& dugc dan qua bo dan séng va tac dong vao khi ga
nguyén li¢u, bé gdy cac phan ta thanh ion, electron va cdc manh vun, tao thanh plasma. Phuong
phép nay c6 nhiéu vu diém hon phong dién tryc tiép vi nguoi ta s& khong phai sap xép dién cuc,
va ciing giam chi phi thay thé cac dién cuc hong do phai hoat dong mot thoi gian dai trong nhiét
d6 cao.

Mot s6 dang chat thai co thé sir dung phuong phap xir ly bang plasma:

1, Chat thdi nguy hai hitu co dang ran.

Chét thai nguy hai hitu co dang rin c6 thé bao gém céc loai nhua trao d6i ion da hap thu
céc ion kim loai nang kho xir 1y, dac biét 1a ion phong xa, cac san pham nhu gidy, vai, g6 va chat
déo di qua chiéu xa va c6 thé phan loai vao chat thai phong xa hoat do rat thap hoic thap. Dac
diém chung cua chét thai dang nay 1a ching c6 thé chay hozc chuyén héa thanh khi chay trong
mai trudong plasma véi nhiét lwong cao, tir 16 MI/kg ddi véi gd dén 42 MJ/ kg dbi véi mot sb



loai chat déo. Bac biét, mot sb loai nhya trao ddi ion cé thé ngam luong 16n nuée trude khi xu
ly. Ca qué trinh chay va thanh phan nuéc trong chat thai can xa ly s& 1am cho qué trinh kiém
soat nhiét do tré nén kho khan hon, nhd d6 khi thiét ké va van hanh thiét bi xu ly can dic biét
quan tim dén van dé nay.

2. Chat thdi nguy hai vé co dang ran.

Chét thai loai nay rat da dang, c6 thé dang bot hay khéi, phi kim hay kim loai nhu duéi
dang bé tdng, khodng vat, vat liéu c&ch nhiét, thay tinh, kim loai. Ching thuong co diém nong
chay cao va khé xtr Iy trong qua trinh d6t chay théng thuong, vi thé day 1a mot trong nhimg dbi
twong chinh ciia hé thdng xur Iy bang plasma. Véi cac chat thai phong xa c6 do tro cao, it lién
két, c6 thé thém vat liéu silicat nhu cat hodc thuy tinh dé dé 6n dinh héa thanh khéi viing chic
hon.

3. Chdt thdi nguy hai dang léng.

Loai chat thai nay thuong phai qua cac cong doan tién xtr Iy nhu bay hoi, c6 dic va dot
chdy thong thuong (vei chat thai hiru co) d€ bien thanh dang bun, cin trude khi duge xu ly
plasma. Sau nhitng qud trinh trén, nd s¢ duogc xur ly twong ty nhu chat thai dang ran [6,11].

4. Tinh hinh &ng dung xi ly chat thai nguy hai bing cong nghé plasma tai Viét Nam va
trén the gidi.
1. Tai Viét Nam

Hién Viét Nam da c6 mot hé théng xir Iy rac thai bang cong nghé plasma tai Nha may xu
ly rac Thanh Quang (huyén Pong Anh, Ha Noi). Lo ddt nay cd cdng suat xir ly 300 tan rac/
ngay, co tich hop thu hoi khi dét nhan tao (SynGas) cho hoat dong phat dién va say kho rac thai
trude khi dua vao dot. San pham cudi ciia nha may 1 tro xi hda long va dong ran dang thay tinh
vo tinh [2]. Ngoai ra, tai thanh phd H6 Chi Minh ciing da c6 chu truong chap thuan xay dung
nha may xir ly rac thai bang cong nghé plasma tai khu Lién hop xir ly chét thai Phudc Hiép, Ca
Chi véi cong suat 1.000 tan chat thai ran thong thuong va 2.000 tan chat thai nguy hai/ ngay, véi
téng sé vén dau tu 1a 520 trieu USD. Lo st dung cdng nghé caa cong ty Trisun Green Energy
Corporation (Australia) v&i cac dau phat plasma c6 nhiét do tir 3.000 — 7.000°C. [3]

Hién tai, tai Viét Nam van con ton tai nhiéu loai chét thai nguy hai nhu PCBs, thudc bao
vé thyc vat hoac chét thai phong xa hoat do thap luu kho chua c6 bién phap xir 1y 1au dai, 1a d6i
tuong thich hop cho cdng nghé xu ly bang plasma nay.

2. Trén thé gisi

Trong khoang tir nhitng nam 2000 dén nay, trén thé gisi da c6 khong it nhitng nha may
xtr ly chét thai nguy hai, trong d6 c6 ca chat thai phong xa duoc xay dung va van hanh. Vi dic
tinh gi4 thanh cua cdng nghé, cac nha may nay chi duoc phuc vu cho nhitng loai chat thai dic
biét véi cong suat han ché tai chau A, chau Au va chau My [4]. C6 thé ké dén trong bang sau:

Bang 1. Mot s6 co s xir ly chat thai nguy hai bang cong nghé plasma nhiét trén thé gi6i.

Vi tri Loai rac xu ly Cong suat Nam
(t/ngay) van hanh

Bac My

Madison, Pensylvania | Réc thai xay dung | 18 | 2009




Alpoca, Tay Virginia Dan dugc 10 2003
Hawthorne, Nevada Pan duoc, bom min 10 2006
Richland, Washington Chat thai nguy hai 4 2002
Honolulu, Hawaii Réc thai y té 1 2001
Hai quan My R4c thai trén tau 7 2004
Luc quan My Réc thai y té, sinh hoat. 10,5 2011
Montreal, Canada Tro rac thai y té 2,5 2001
Quebec, Canada Chét tai lanh 1,2 2013
Chau Au

Moskva, Nga CTPX hoat d¢ thap. 6-95 2002
Bordeaux, Phap Tro réc thai y té 10 1998
Kedzierzyn-kozel, Ba Lan Rac thai cong nghiép 10 2010
Morcenx, Phap Amidng 30 2001
Bergen, Na Uy Chat thai thudc da 15 2001
Kozloduy, Bulgaria CTPX hoat d6 thap 5 2010
Chau A

Utashinai, Nhat Réc thai y té, rac 6 to 300 2002
Mihama-Mikata, Nhat Réc thai y té, bun cdng 25 2002
Shimonoseki, Nhat Tro rac thai y té 42 2002
Kakogawa, Nhat Tro rac thai y té 30 2003
Imizu, Nhat Tro rac thai y té 10 2002
Maizuru, Nhat Tro rac thai y té 6 2003
lizuka, Nhat Rac cdng nghiép 10 2004
Osaka, Nhat PCBs 4 2006
Hiemji, Nhat Tro rac thai y té, PCBs 5 2006
Nagpur, An Do Réc thai nguy hai 68 2010
Pune, An Do R4c thai nguy hai 68 2009
Yongin, Han Qubc Tro rac thai y té 14 1997
Tu Cong, Tt Xuyén, TQ R4c thai hoa hoc nguy hai 3 2006
L& Tuyén, Thiém Tay, TQ Réc thai hoa hoc bén, y té 5 2008
Thuong Hai, TQ R&c thai y té 30 2014
Thuong Hai, TQ R4c thai y té 14,4 2013
Pong Quan, Quang Pong, TQ | Rac rai y té, cdng nghiép 30 2016
Dai Loan CTPX hoat do thap 6 2006
Dai Nam, Pai Loan Chat thai nguy hai, céng nghiép 3-5 2005
Cao Hung, Pai Loan Chat thai nguy hai, cong nghiép 0,48 2007
Dai Chung, Dai Loan Chat thai nguy hai, cong nghiép 14,4 2011

I11. QUY TRINH XU LY CHAT THAI BANG CONG NGHE PLASMA. SO SANH MQT
SO CONG NGHE PLASMA VA CONG NGHE POT RAC THONG THUONG.

1. Cau tao thiét bi xir ly chat thai bang cdng nghé plasma

Cong nghé xir ly chat thai bang plasma 13 mét qué trinh ¢6 nhiéu giai doan. Céch thiét ké
co s& xu ly va cau hinh may moéc phu thuge vao loai chat thai dugc xtr ly va cong nghé caa nha



cung cap. Tuy nhién, quy trinh xir ly chat thai bang céng nghé plasma cé thé duoc chia thanh céac
cong doan chinh sau:

1, Tién xi Iy: Pha tron dong déu chat thai truée khi dua vao méy nap, sdy khd, c6 thé
tach cac thanh phan co thé tai ché dé lam giam Iugng chat thai can xir ly, sau d6 s€ chuyén dén
10 dot plasma.

2, Khi hoa/ thay tinh héa trong buong plasma: Chat thai duoc nap vao budng plasma,
thanh phan hiru co s& duoc chuyén thanh khi d6t nhan tao (syngas) véi ti 1é chuyén hoa c6 thé
dat trén 99%, trong d6, cac nguyén td C, H,0 s& dugc chuyén hda chu yéu thanh khi hydro va
carbon monooxit. Cac vat chat vo co gdm kim loai, khoang vat s& bi héa long, c6 thé dugc bd
sung silicat dé chuyén hoa thanh vat chét tro dang thuy tinh hoa.

3, Don dep, thu hoi san pham thuy tinh héa: Phan can ran dang thuy tinh tro s& dugc xir
1y Iuu trit hay chon Iap ty tinh chat cua nd (vi du ¢ phong xa hodc khong)

4, Thu héi ning lwong : Khi d6t nhan tao (syngas) sé roi 1o dét & nhiét do trong khoang
1.000 — 1.200 do C. N6 s& duoc dan qua hé thdng trao d6i nhiét dé tan dung nhiét thira, vi du dé
dun néng ndi hoi chay may phat dién. Sau do, ban than loai khi nay khi duoc ha nhiét s& duoc
lam sach va sir dung phat dién hoac lam nguyén liéu cho céng nghiép hda chat (san xut
ammonia, hydro hay hydrocarbon long).

C6 thé minh hoa toan bo quy trinh nhu so d6 trong hinh 1.

Khéng khi bién

} v

Ténxk Iy Phanlogl, 5 Loplasma o,  Lamsachkni
cat nho, say kho... tho syngas
l l Syngas sach

Can thuy tinh hoa Chuyén héa syngas

(nang lwong, hoa chat)

!

Tén dung néng lvong san xuét diér) hoédc
lam nguyén liéu cho nganh hoda chat.

Hinh 1. So' @0 vé quy trinh co ban xir ly chat thai nguy hai bang plasma
2. CAu tao 10 plasma
1, Bén (dau phun) plasma.

Pau phun plasma la thiét bi truc tiép tao ra dong plasma dé xur ly chat thai. Thong
thuong, plasma nhiét s& duoc tao ra bai dong dién mét chiéu (DC), dong dién xoay chiéu (AC),
tan sé radio (RF) va mot s6 co ché khac. Tuy nhién plasma duoc tao ra tir dong dién truc tiép
(DC) Ia loai phd bién nhat vi n6 6n dinh hon, dé diéu khién hon [7].

Pau phun plasma sir dung dong dién mét chiéu (DC) ciing dugc chia thanh hai loai dua
vao ludng khi plasma phun ra va vi tri cuc duwong. Néu ngon lira plasma duoc phun ra ngoai qua
cuc duong, n6 s& duoc goi 1a dau phun truyén qua (transferred), nguoc lai, khi ngon lira plasma
duogc gitr trong dau phun, né dugc goi 1a dau phun khéng truyén qua (non-transfered), ciu tao
cua hai loai dau phun nay c6 thé dugc thay trong hinh 2.



Khi plasma

Truyén qua Khéng truyén qua
Hinh 2. So sanh hai loai dau phun plasma sir dung dong dién mgt chiéu (DC)
2. Buong dot

Budng d6t duoc lam bang vat liéu chiu nhiét va kin khi. Pay s& 13 noi dién ra phan @ng
chy va hoa hoi, bién ddi réc thai nguy hai thanh khi va vat liéu thay tinh hoa vd hai. Thuong
khi sir dung dau phun plasma khéng truyén qua, toan bo budng dét nay ciing niam trong dau
phun plasma.

3. Hé thong diéu khién dong khi

Hé théng nay s& cung cap khi cho qua trinh khi hoa plasma, dong thai con cung cap khi
cho qua trinh 1am mat chinh. N6 ciing bao gdm ca cac thiét bj trao d6i nhiét dé lay nhiét tir dong
syngas sau xir ly, cac thiét bi loc dé lam sach cac chét tro, bui trong dong khi syngas, binh ngung
dé chuyén céc thanh phan c6 thé ngung thanh chat long trong dong syngas va mot hé thong loc
HEPA dé c6 thé loc cac khi thai trudc khi giai phong ra méi trudng.

4. Hé thong 1am mat chung

~ Pay la thiét bj c6 vai trd quan trong, s dung nudc 1am chét tai nhigt dé dam bao toan bo
hé thong xur ly chat thai bang plasma khong bi qua nhiét hay tan chay.

Ngoai céc thlet bi trén, dé xay dung hé thong xur ly chét thai nguy hai bang cong ngh¢
plasma ngudi ta con can phai chuan bi mat bang nha xuong, cac day chuyen may moc phu trg dé
thao tac vai chat thai, xi, khi, nha may phat dién hoic nha may hoa chat tan dung syngas...[7,10]

3. So sanh m@t sé cong nghé cu thé

Khéc véi phuong phap dbt bang 10 dot thong thuong sir dung phan tng dbt chay hda hoc
Vv6i san pham cudi cing la tro va khi thai, phuong phap xu Iy bang 10 plasma c6 san pham cudi
cuing 1a san pham thuy tinh hoa c6 d6 bén hoa hoc cao, khdng nhitng thé nd con cd hé sé giam
thé tich 16n hon va mé ra kha niang thu hoi ning lwong qua cac san pham khi (syngas) tao thanh.

1. Hé thong lo dot thir nghigm INER-100NT

Pay 1a hé thng 10 thir nghiém cia Dai Loan, str dung mot dau phun plasma dang khong
truyén qua vai cong suat tir 20 — 120 kW. Dong dién téi da ctia hd quang dién tao plasma dat
200 A, hiéu dién thé t6i da 600 V. Dong khi tao plasma di qua véi luu luong tir 100 — 700 1/
phat. Hiéu suat chuyén hoa plasma dat 87%. Nhiét do trung binh cia dong plasma phun ra dat
5.000 — 6.000 do C véi nhiét dung khoang 6 — 10 MJ/ kg. Tudi tho cia dién cuc dau phun dat
150 gio véi cuc am va 500 gio vai cuc duong. Lo duoc st dung dé xir ly chat thai vo co voi



cdng suat 10 kg/ gio trong budng dbt kich thudc 43 x 40 x 45 cm. Tuy vao dang chat thai dau
vao, nguoi ta c6 thé bd sung thém felspat dé tao ra dang thuy tlnh hoa bén chéc [7,10].

Hinh 3: Khéi thity tinh héa dwgc tao ra tir [0 INER-100NT véi kich thwéc 28 x 54 x 49 mm

Két qua cho thy, nhiét do dot cua buong dot dat 1.650 — 1.700 d6 C & cong suat 100
KW. Vi chat thai md phong cac loai chat thai phong xa hoat do thap thong thuong, thir nghiém
cho thay san pham tao ra bi thuy tinh héa dé dang bang ngon lira plasma va dugc chuyén thanh
khoi thuy tinh héa bén chac. B4 bén chiu nén caa khoi thai nay dat dén 800 kg/cmz, va do ro ri
cua 8 nguyén té (Si, Na, Ca, K, S, Mg, Fe, Al) dat tir 8 — 15.10° g/cm? / ngay, dat tiéu chuan cua
bai Loan. [7]

2. Hé thong 1o dot thir nghiém Pluton va Pyrolysis cia cong ty Radon (Nga)

Thong sé ky thuat cia ca hai hé théng nay nhu trong bang 2.

Bang 2. Thong sé ky thuat cua hai loai 10 dét Pyrolysis va Pluton

Thong so ky thuat Pyrolysis Pluton

Cong suat xir ly chat thai (kg/h) 40-50 200 - 250
Kich thudc cua toan bo hé thong (m) 8x8x10 |12x18x12
S6 luwong dau phun plasma trong buong dot 1 2
Cong suat dién cia dau phun plasma (KW) 70 - 120 85 — 150
Thoi gian d6t ndng chuan bi (trude khi nap ligu) (gio) 8-12 16 —24
Hé sd tiéu thy dién voi chat thai (KWh/ kg) 2-4 1-3
Buong dot:

- Kich thuéc trong 0,4x0,4 0,8x0,8

- Kich thuéc ngoai 16x1,6 2,0x2,0

- Chiéu cao 6,5 7,2

Nhiét d6 budng dbt cua ca hai loai 10 nay c6 thé duoc duy tri & mirc 1.500 — 1.800 do C
tuong GNng v4i cong suat tiéu thu dién tir 100 — 150 kW. Ching dugc dung dé xt Iy c4c loai chat
thai hoat phong xa hoat d6 thap, thuong phét sinh trong phong thi nghiém hay cac hoat dong bao
dudng nha may dién hat nhan, véi thanh phan chinh gom: Gidy (10 — 90%), gd ( 2 — 50%), vai
vun ( 2 — 25%), nhya (polyetylen, PET,...) (2 — 25%), thuy tinh ( 2 — 25%), cao su (2 — 5%),
nhya chtra clo (2 — 5%), bang mach, thiét bi dién ta (2 — 15%), rac vun xay dung (4 — 25%), vat
liéu cach nhiét (5 — 25%), nhya trao doi ion (0,3 — 5%), dat bun ( va kim loai (1-10%).

Khdi thily tinh héa thu duoc ¢ khéi lugng riéng tir 2,4 — 2,9 g/ cm®, n6 ¢6 thanh phén
nhdm cao va natri, kali thap hon thuy tinh thong thuong. Bong thoi, né cling c¢6 nhiét do hoa




mém cao hon nhiéu so véi thay tinh, tir 1.200 téi 1.500°C, chirng minh kha ning cb dinh cac ion
kim loai va phéng xa nhu chi, crom, déng, ... tot hon nhiéu. Chi s6 ro ri cua cac ion dong (Na,
K) trong khdi thay tinh héa nay ciing dat trong khoang 2 — 3x10® g/ cm?/ngay, thap hon thiy
tinh théng thuong va nhiéu l1an so voi xi mang.

‘ Bang 3. Chi s6 ro ri tir khdi thuy tinh héa sau khi dét chat thai phong xa hoat do thap
bang 10 plasma Pyrolysis hoac Pluton.

Chi s6 Na* Cs-137 Pu-239
Toc do rd ri (g/cm”.ngay) 2-3.10° 0,3-5.10° 0,8—2.10"
Ro ri tuyét doi trong 100 ngay, % 1,1 0,61 0,008

V& khi thai tao ra, so véi 1o d6t thong thuong sir dung phan Ging chay hoa hoc, 16 dot
Plasma ciing c6 lugng khi phét thai ra it hon nhiéu, tir 2 cho dén 6 lan[8,9].
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Hinh 4. Biéu d6 so sanh lweng khi thai phat ra tir 10 plasma va 160 d6t théng thwong.

IV. KET LUAN VA KIEN NGHI
1. Két luan

Tir cac két qua khao sat, nghién ciu trén cho thay, viéc xur ly chat thai phong xa bang
plasma nhiét da duoc ung dung kha phd bién trén thé gigi trong khoang thoi gian trén dudi 20
nam. Tuy nhién, hiéu qua xir ly cao clng véi gia thanh dau tu dat nén céc hé théng 1o ddt s
dung plasma cong nghiép thuong chi danh cho xt Iy chit thai nguy hai, chit thai phong xa hoat
d6 thap hoac xt Iy san pham tao ra tir cac qua trinh xir 1y khac nhu tro chat thai y té.

O Viét Nam, nho vao viéc mua cong nghé tir nuéc ngoai, cdng nghé plasma da duoc sir
dung tir nam 2016, v6i nha may c6 cdng sut 16n dé xu 1y chat thai nguy hai. Mac do vay, mot
hé thong xir Iy véi cdng suat nho vira tam dé xur ly chat thai phong xa hoat d6 thap hozc chat thai
nguy hai c6 khdi lwong nho, vén dau tu it hon van 1a tha con thiéu.

Dua trén céc két qua nghién ciu trén hé théng xir ly cu thé tai Dai Loan va Nga, c6 thé
thay cong nghé xu ly chat thai bang plasma co tiém nang rat Ion doi vai chat thai phong xa hoat




d6 thap nho viéc han ché luong khi thai tao thanh va san pham thay tinh hda cudi cing cuc ky
bén nhigt va it ro ri. Cac nguyén to vo co, phong xa bi gilt chac trong mang ludi phan tu cua
khoi thay tinh hoa vai thé tich giam nhiéu lan, thuan lgi cho céng tac bao quan va luu gilr sau
nay.

2. Kién nghi

‘ Céc két qua trén cho thy viéc xir ly chét thai phong xa hoat d6 thap, chat thai nguy hai
bang cong ngh¢ plasma tng dung tai Viét Nam can phai nghién ctru thém trong hoan canh thuc
te dé danh gia hiéu nang ky thuat cting nhu hiéu qua kinh te.
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AN INTRODUCTION OF TREATMENT TECHNOLOGIES FOR
HAZARDOUS WASTE AND RADIOACTIVE WASTE USING LOW
TEMPERATURE PLASMA

Abstract: Plasma is an unique state of matters, consisting of free ion and atom fragments,
formed in extremely high temperature condition. Low-temperature plasma is the plasma which is
formed under 20 000 celsius degree. It has low energy density and usually used for hazardous
and radioactive wastes treatment. Treatment methods using low-temperature plasma is
controllable and instrumented process. It requires very little additive materials and has
significant volume reduction of waste package. The final products are stable and resistant to
environment effects, proving the method is suitable for hazardous and radioactive wastes. This
report will give an introduction, review and comparison of some treatment technologies using
low-temperature plasma.

Keywords: Hazardous waste, Radioactive waste, plasma, non thermal plasma, low temperature
plasma, cold plasma.



