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TOM TAT

Hdu qua ciia cudc chién tranh héa hoc do qudn dgi My gdy ra (tir nam 1961 dén 1971) doi
voi nhdn dan Viét Nam la vo cung nang né; theo do, mot lwong rat lém dat, tram tich & nhiéu dia
phirong nhw Pa Nang, Bién Hoa, Phii Cat, Dau Tiéng,... bi nhiém chat déc dioxin véi nong dé
cao, can sém dwoc xir Iy dé bao vé sirc khée con ngudi va méi triuong sinh thdi. Trén thé gidi, da
c6 nhiéu nghién ciru, thir nghiém dé duwa ra cac cong nghé xir Iy chat déc héa hoc/dioxin. Tuy
nhién, cho 5i nay van chira ¢6 gidi phdp hodc cong nghé don 1é nao cé thé xir Iy triét dé dioxin
nhiém trong dat, tram tich & cdc mic 0 nhiém khdc nhau. Bai bdo nay gici thiéu so lwoC CaC
cong ngh¢ xu Iy dioxin trong ddt, tram tich da thir nghiém dwoc dp dung tai Viét Nam. Trén co
s6 do, dé xudt huwdng nghién civu, thir nghiém nham tim ra cong ngh¢ xur [y dat, tram tich nhiém
chdt déc héa hoc/dioxin phit hop véi diéu kién thuc té ciia niede ta trong thoi gian tdi.

Tir khéa: Cong nghé xir Iy; Cong nghé xtr Iy triét dé; Chat doc da cam/dioxin; DAt va trdm tich; O nhiém.
1. MO PAU

Ban chat bén va it tan trong nudc cua chit doc hoa hoc/dioxin khién chung tich tu trong dat,
tram tich, bai chira rac thai, thyc vat va cac vat chat hitu co. Chung c6 kha ning tai phan bd va
lan truyén trong méi trudng thong qua bui hodc tram tich [11].

O Viét Nam, nguén 6 nhiém chét doc héa hoc/dioxin chu yéu tr hdu qua cia cude chién tranh
hoa hoc do dé quoc My tién hanh tai mién Nam Viét Nam trong khoang thoi gian tir nim 1961
dén 1971. Chién dich Ranch Hand trong chién tranh Viét Nam da st dung khoang 80 trigu lit
chat diét co, voi khoang 49,3 triéu lit chit dacam dwoc pha ché tir cac hop chét cua 2,4-D va
2,4,5-T chtra ham lugng chat doc ‘hoa hoc/dioxin trung binh 1a 13,25 ppm, gy 6 nhiém nghiém
trong trong dat, trim tich va nguon nuéc dic biét tai mot sd can ctr quan sy ci cua My Theo
thong ké, tong lugng dat va tram tich 6 nhidm chét doc hoa hoc/dioxin x4p xi 700.000 m® [1].

2. CAC CONG NGHE XU LY PA THU NGHIEM TAI VIET NAM

Trén thé gidi, c6 rat nhiéu loai cong ngh¢ xur ly chat doc hoa hoc/dioxin dia trén cac nguyén
1y oxy hod, thuy phén, chiét, phan huy bang tia cuc tim, phan huy bang hd quang plasma, dién
ho4, hap phu, nghlen bi, sinh hoc,... Tai Viét Nam, c6 mot s0 cong nghé xur ly chit doc hoa
hoc/dioxin trong dat va tram tich da du:oc nghién ctru va thtr nghiém bao gom:

2.1. Cong nghé chén lap cé lap
a) Cong nghé chén lap thu dong [3]

Cong ngh¢ chon lap thy dong bao gdm viée xdy dung mot hé chén lap co nhiéu 16p, nhiéu
ngan tuy theo khoi lugng dat can xu ly. Bai chon lap c6 phan néc d€ giam thiéu nude mat tham
nhicm, bén dudi c6 h¢ thong thu gom d€ xur ly hiu qua nude ri, bén trong c6 mot so 1dp set co
d6 tham thap, tham sét dia ky thudt, 16p 16t pdly€tylen va 16p phu thuc vat. Vat li¢u 6 nhiem
dugc luu gilr bén trong bai chon lap trong sudt vong doi cua bai chon lap, trong thoi gian do phai
co céc,bién phéap hanh chinh va thyc hién cong tac vén hanh, bao dudng dé kiém tra, duy tu bai
chon lap, xtr Iy nudce ri va cham soc tham thuc vét.

Trén co s& két qua nghién ciru cua cac nha khoa hoc trong nuée, tir nam 2006 dén 2010, Binh
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chiing Hoa hoc, B Qudc phong di trién khai va hoan thanh viéc xir Iy khoang 7.500 m® dat nhiém
tai san bay Phui Cét va gan 100.000 m® dat nhiém trén dién tich 4,7 ha (dw an “Xu 1y dt nhiém chat
ddc da cam/dioxin tai san bay Bién Hoa, tinh Pong Nai” tai khu vic Z1) bang cong ngh¢ “chon co
1ap triét dé va chon ¢ lap tich cuc”; day la mét du an 16n dugce thuc hién lan dau va thanh cong O
Viét Nam. Dy 4n dugc cac chuyén gia qudc té (UNDP, Hoi dong tu vin Viét-My) danh gia cao kha
ning cong nghé, quan 1y t6 chirc va diéu hanh ctia cac chuyén gia Viét Nam.

Tuy nhién, cong nghé nay doi hoi phai bao dudng, quan tric thuong xuyén va khong phai 1a
phuong an xir Iy triét dé dacam/dioxin [3].

b) Céng nghé chén lap tich cuc

Theo cac két qua nghién ctru cia PGS.TS Pang Thi Cam Ha (Vién Cong nghé sinh hoc/Vién
Han lam Khoa hoc Viét Nam ndm 2003) da chirng minh kha nang phéan huy chat doc hoa
hoc/dioxin trong dat boi cac chung XKDN1, XKDN19 c6 thé phan huy 85,97% cua 333,3 ppt
ddng phan 2,3,7,8-TCDD sau 2 tuan nudi cdy, dong thoi ching nay ciing c6 kha ning phan hiy
78,7% anthracen va 22,4% fluoranthen sau 3 tuan nudi ce”iy.

Danh gia kha nang phan huy sinh hoc cua hdn hop vi khuén SETDN 20 dugc phén lap biang
cong nghé lam giau nhiéu lan tir 16 dat xtr 1y tay doc bang phén huy sinh hoc ¢ Da Niang, PGS.TS
Ping Thi Cam Ha di dua ra két qua 1a sau 60 ngay nudi cay trong mdi trudong xur ly c6 bd sung
dich chiét dat da loai bo duge 17,9% tong d6 doc, trong do dong phéan 2,3,7,8-TCDD gidm tir
4.299 ppt TEQ xudng con 3.528 ppt TEQ [4, 5].

Dau nam 2009, Céng nghé phan hity sinh hoc di dugc tmg dung khtr doc dat nhiém chat diét
co/dioxin & qui md 3.384 m® thude khu vuc Z1. Tir ham lugng ban dau hon 10.000 ppt TEQ sau
27 thang, lugng chit doc hoa hoc/dioxin con lai trung binh 52 ppt TEQ, hiéu qua xu ly dat
99,48%; sau 40 thang, hi¢u qua xt 1y dat 99,84%.

2.2. M6 hinh cdng nghé tich hop xir Iy triét dé dacam/dioxin trong dit va tram tich phu hop
v6i diéu kién Viét Nam [6]

Bén chét cong ngh¢ la qua trinh phan loai dat theo kich thudc, loai bo phén da, soi trong dat,
tach keo dat chira chat doc hoa hoc/dioxin ra khoi dat nham thu nho thé tich phai xur ly. Tuy
nhién, luong nhidm chat doc hoa hoc/dioxin can phai xur ly van réat 16n do phy thudc vao két cau,
thanh phan co gidi cia dat, tir 25-30% lugng dat dau vao.

Két qua thir nghiém cong nghé tich hop xir 1y triét ¢& dacam/dioxin trong dat va tram tich trén
mo hinh pilot thir nghiém 50 kg/h cho thay: Cong nghé tich hop c¢6 kha ning xir 1y triét dé
dacam/dioxin cho nhiéu dbi twong mau, hiu suét xtr Iy cta cong nghé tich hop dat 99,17%, chi
phi xt ly du kién khoang 150 = 170 USD/tan dat va tram tich nhiém. Céc san pham sau xur ly
dap ung yéu cau theo QCVN 45:2012/BTNMT qui dinh. M6 hinh cong ngh¢ tich hop c6 thé
trién khai (mg dung trong thuc té, véi cac qui mo 16n hon va ¢6 kha nang chuyén giao cong nghé
cho cac don vi dugc giao nhiém vu thuc hién xtr ly dét va trAm tich nhiém dacam/dioxin [6].

2.3. Cong nghé giai hap nhiét trong mé

Cong nghé giai hap nhiét trong m6 duoc cong ty Royal Dutch Shell (M§) nghién ciru va phat
trién. Cong nghé nay di duogc str dung dé xur 1y chat doc hoa hoc/dioxin tai nhiéu noi trén thé
gidi, trong d6 co xir Iy 90.000 m® dét, tram tich nhidm chat doc hoa hoc/dioxin tai san bay Pa
Néng (tir nam 2012 dén 2019) [8-10].

Cong ngh¢ str dung nhiét dé giai hap chat doc hoa hoc/dioxin trong dat va trim tich bi nhiém
& cac mo va thu gom hoi dé xir ly. MJi bo phan truyén nhiét st dung dién véi nhiét d6 van hanh
khoang 750 dén 800 °C, duoc diéu chinh boi bo phén kiém soat. C6 hai loai gleng tmyen nhiét
duoc sir dung: Giéng don thuan truyén nhiét chi lam nong dat xung quanh va giéng truyén nhiét -
chén khong vira 1am néng vira thu gom hoi. Mot s6 giéng truyen nhiét - chan khong dugc van
hanh dao chiéu: Phun khong khi trong khi lam noéng mo (gleng “truyén nhiét - phun khi”). Mot
loai giéng khac 1a giéng phun khi ma khong truyén nhiét (giéng phun khi).
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2.4. Cong nghé nghién bi ciia New Zealand

Cong nghé nghién bi duge cong ty Mechano Chemical Destruction (New Zealand) nghién
clru va phat trién. Cong nghé nay da duoc thir nghiém tai sdn bay Bién Hoa vai khdi lugng thir
nghiém 1a 100 tin d4t nhidm chat doc héa hoc/dioxin [2].

Cong nghé nghién bi sir dung ning lwong co hoc dugc tao ra do va cham ciia cic vién bi thép
v6i tc do cao dé pha hity cdu tric phan tir cac chat 6 nhiém. Hé thong xir Iy bao gdm: Sang rung
dé sang dat t6i d6 nho hon 10 mm; Thiét bi nghién dé nghién dat c6 kich thudc 16n hon 10 mm;
May sdy bang chuyén lam néng gian tiép; 4 16 phan tng MCD dugc dat theo chidu doc ndi tiép
nhau; Thiét bi nhao lam 4m dét da qua xtr 1y; Cac hé théng kiém soat phat tén.

2.5. Cong nghé rira dit cia tip doan Shimizu/Nhat Ban

Cong ngh¢ rura dat Shimizu 12 mot qué trinh st dung nudce dé “phan tach vat Iy dya trén cac
nguyén tic trong nganh khai thac va ché bién khoang san dé loai bo mét loat cac chat 6 nhiém
hitu co va vo co tir dit. Cong nghé rira dat Shimizu khac nhiéu so voi rira dat “ting cuong chat
hoat dong bé mat”. Cong nghé rira dét ting cuong chat hoat dong bé mit nham muc dich hd trg
danh tan/ hoa tan cic chat gay 6 nhidm tir dét, trong khi rira ¢at Shimizu khong nhim muyc dich
hoa tan cac chit gdy 6 nhiém. Quy trinh cong nghé rira ddy gém cac budc chinh nhu: Loai bo cac
manh vun thd bang cach st dung sang; Phan rd cac hat dat bang cach sir dung may xit nudc, may dai
va may cha; Dinh ¢& va phan loai bang cach st dung sang udt va may xody thiy luc dé phéan tach
mot phan s6i va manh vun tho, phan cat va phan dat min (phu sa min va dat sét); Khir nude cho
san pham. Cac san pham tuong d6i khong c6 chat giy 6 nhiém duoc khir nudc bang sang khir
nuée; Xu Iy nude. Dong nude co cac hat min thuong yéu ciu bd sung chit keo tu trude khi ling
va loai bo hat bang cach sir dung bd xir Iy nude. Cac cht ran min cudi cing duoc khir nude dé
tao thanh banh bun bang may ép loc; Xir Iy nudc thir cip néu can thiét. Cac chat 6 nhidém hoa tan,
néu co, duoc loai bo béng b0 loc than hoat tinh, hoac br?mg cach két taa tir dung dich. Nudc lam
sach qua trinh c6 thé duoc tai st dung trong mach hoat dong; Tai st dung hodc thai bo cac san
pham khong c6 chat gay 6 nhiém; Xt 1y tiép chat co dic giy 6 nhiém bang cic qua trinh nhiét va
hoa hoc, hodc thai chit c¢6 dic dén noi xtr Iy duoc kiém soat phi hop.

Két qua xir 13, tir thang 9/2018 dén thang 07/2020, da thir nghiém xir Iy 960 tan dat nhidm &
cac dai ndng do khac nhau tai san bay Bién Hoa. Khoang 70% dét sau rira co nf)ng do dioxin
trong giéi han cho phép theo QCVN 45:2012/BTNMT, cu thé: dét nap ¢ vung noéng do dudi
4.000 pg/g = Pit sach dudi 300 pg/g, thoa mén tiéu chi dat & d6 thi; dat nap & vung co nong do
tir 4.000 dén 8.000 pg/g = Pat sach dudi 600 pg/g, thoa man tiéu chi dat giai tri; dat nap & ving
c6 ndng do tir 8.000 dén 16.000 pg/g: = Pét sach dudi 600 pg/g, dat tidu chi dat vui choi, giai tri
hodc dudi 1.200 pg/g, dat tiéu chi dat thwong mai, cong nghiép; dat nap ¢ ving c6 néng do trén
16.000 pg/g = Pit c6 nong do dudi 1.200 pg/g, dat gidi han dat thuong mai, cong nghiép[7].
2.6. Cong nghé Hop gia nhiét IPTD® ciia TerraTherm

Cong nghé¢ TCH cua TerraTherm, Inc. 1a mgt phuong phap da dugc chiing minh, hiéu qua va
tiét kiém chi phi dé xtr li dat bi 6 nhiém Dioxin va cac hop chat s6i cao khic dén ndng d6 sau xir
1y cuc thap. Hop gia nhiét duoc lap ddy bing 45 m® vat lidu banh bun va duoc xur i ¢ nhiét do
muc tiéu 1a 335 °C trong thoi gian 50 ngay khong ké thoi gian 1am ngudi. Nhiét d6 trung binh
cao nhat dat dugc 1a 414 °C va nhiét d6 trung binh > 335 °C trong tong s6 18 ngay. Tat ca hoi
chiét xuat duoc xur 1i bang hé thong Oxy hoa nhiét (TO) do Shimizu mua va van hanh.

Vé ban chat, cong ngh¢ nay hoan toan tuong ty nhu céng nghé da dugc ap dung dé xur 1y hon
90.000 tin dat nhidm tai sdn bay Pa Ning, nhung cach thirc tién hanh c6 mot sb cai tién dé khic
phuc nhuoc diém di xay ra.

V& hinh thte mé: thay bang str dung md c6 kich thudce 16n, dung tich chira 45.000 m*, CNTN
& Bién Hoa st dung md bang hop thép c6 dung tich chira khoang 45 m? qua d6 d& kiém soat do
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kin, tranh that thoat hoi qua thanh mé.
qVé hinh thtre gia nhiét: st dung cac ong gia nhiét qﬁm ngang voi cac cong syét gia nhiét co
the thay doi, qua do6 cai thién kha nang gia nhiét dong déu trong toan khoi dat nhiem.

Vé cach bd tri giéng chan khong: bb tri cac giéng chan khong quanh thanh cta hop gia nhiét,
gitp viéc ngan chan khi ro ri qua thanh hiéu qué hon.

Khi glal hép khong dwa qua nha may xir Iy bang qua trinh ha nhiét, phén tach va hap phu nhu
Tai Pa Ning ma duoc oxy hoa nhiét hoan toan ¢ budng phan tng duge duy tri & trén 1000 °C
véi thoi gian luu trén 2 s, dioxin tai t6 hop trong qué trinh 1am lanh dugc xtr 1y bang hdn hop
CaCO; theo nguyén 1y tang soi trude khi thai ra ngoai moi truong [7].

2.7. Cong nghé Lo quay cua tip doan Shimizu/Nhat Ban

Cong nghé 16 quay (RKT) bao gdm Budng ddt chinh, budng dot thir cap, thap giai nhiét, tii
loc va cac loai khac. Kha nang xur Iy cua 1o quay phu thude vao d6 a am cua vat the, cong sut 1a 5-
10 kg mdi gio. Nghién dat dén dudi 10 cm va thao tac dua vao 16 giot bang tay. Dat dugc xir 1y &
nhiét d6 cao dugc lam mat tu nhién trong hdp tiép nhan dat duoc lap dat dudi mui xe.

) Buong dbt 1a noi dfit/bﬁn,duqc dét trong nhiét do cao. N6 bao goém l?uéng dét so cap va thir
cap; nhi¢t d9 buong dot so cap tir 400 °C dén 1.150 °C. Buong dot thir cap 1a noi khi khong chay
roi1 khoi Buong dot so cap s€ dugc dot chay hoan toan. Nhiét do budng dot thur cap khong thap
hon 950 °C; thoi gian luu khong it hon 2 gidy.

Khi thai dwgc lam mat nhanh chong dén 200 °C hogc it hon bang cach thém thap giai nhiét.
Viéc ha nhiét 1:21 dé ngan chan sy tai tong hop cia chat doc hoa hoc/dioxin sau khi b1 phan hay &
nhiét d(} cao dé giai doc. Trong ’thép giai phiét, nude tudi duge st dung. Sau do, dé ddm bdo an
toan, dé trung hoa khi axit va hap phu ché:[ ddc hoa hoc/dioxin, voi toi/than hoat tinh dugc phun
ra trude bd loc thi va bui‘ duoc 1oaj bo bang Tui loc. Sau khi xt ly, khi thai dugc thai ra moi
truong khong khi. Tong néng do chat doc hoa hoc/dioxin dam bao khong qua 0,36 ng TEQ/Nm3.
Tt thang 02/2020 dén thang 07/2020, da thur nghiém xtr ly xur 1y 200 kg banh bun véi nong do
chat doc héa hoc/dioxin rat cao (30% con lai tr cong nghé rira dat cua tdp doan Shimizu/Nhat
Ban), két qué cho thay 100% banh bun sau xtr Iy c6 nong dg chat ddc hoa hoc/dioxin dudi gioi
han cho phép theo QCVN 45:2012/BTNMT [7].

2.8. Cong nghé sir dung vi sinh ciia Cong ty BJC/Han Qudc

Nam 2016, sau nhirng Kkét qua thur nghiém téy doc chat (;i(f)c hoa th/Eiioxi’n, cac dbi tac Han
Quoc (BJC, KIOST, KIT) cung VACNE da phéan 1£1p va tuyén chon tir m'giu d@t nhiém ¢ khu vuc
san bay A So (huyén A Ludi, tinh Thtra Thién Hué) dugc 2 ching vi khuan hiéu khi va chung ky
khi c6 hoat tinh dioxygenase 1a Novosphingobium Pentaromativorans US6-1 va
Corynebacterium variabile IC10.

Thir nghi¢m v6i 16 dat nhiém chat doc hoa hoc/dioxin Ia 100 m?, sau 6 thang thir nghi¢m két
qua thu dugc nhu sau: Mau trudce khi xir 1y ¢6 tong TEQy, la 161,65 ppt; mau dat sau xu 1y ky khi
co tong TEQy 1a 134,45 ppt; mau dit sau xir Iy hiéu khi c6 tong TEQy, 1a 104,93 ppt. Nhur vy,
tong lugng doc TEQ trong dat dugc nghién ctru thir nghiém di giam khoang 1/3 so voi ban dau,
hiéu suat phan huy chét doc hoa hoc/dioxin dat khoang 35%.

Danh gid chung: Danh gia so by cac cong nghé xu ly chat doc hoa hoc chat doc hoa
hoc/dioxin néu trén, nhan thady mot sd cong nghe c6 hiéu suat xur ly cao nhung tiéu thy nhiéu
nang lugng va chi phi rt 16n, nhu: cong ngh¢ giai hap nhiét trong md; nguoc lai, mot s6 cong
ngh¢ xtr Iy voi chi phi khong cao thi hi¢u suét xu ly thap va khong triét dé, nhu: cong nghé chon
lap, cong nghé vi sinh, cong nghé rira dat; mot sé cong nghé méi thir nghiém & quy mo nho, chua
du co s¢ danh gia hiéu qua, nhu: cong nghé nghién bi, cong nghé hop gia nhiét, cong nghé 16
quay, cong nghé tich hop xur 1y triét dé. Vi vay, viéc lya chon cong nghé xir 1y triét dé chat doc
héa hoc/dioxin phu hgp voi diéu kién cua Viét Nam hién nay dé khac phuc hdu qua chit doc hoa
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hoc sau chién tranh van 1a van dé rat kho khan; can ti‘ép tuc nghién ctru dé tim ra cong nghé xir Iy
chat doc hoa hoc/dioxin tri¢t d¢ va phu hop véi dicu kién Viét Nam theo hudng tich hop céc
cong nghé néu trén va cac cong nghé khac trén the gidi.

3. KET LUAN

Dén nay, da co 08 cong nghé duge ap dung, thir nghiém xir ly dat, trﬁm tich nhiém dioxin tai
Viét Nam. Tuy nhién, chua c6 cong nghé pht hop véi diéu kién Viét Nam dé ap dung xir Iy triét dé
mot khdi lwong rat 16n dét, trim tich nhiém dioxin t6n Iuu sau chién tranh. Tiép tuc dat ra yéu ciu
cép bach trong cong tac khéc phuc hau qua chat doc hoa hoc tdn luu sau chién tranh tai Viét Nam.
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ABSTRACT
TREATMENT METHODS FOR AGENT ORANGE/DIOXIN IN SOIL AND SEDIMENT

The consequences of chemical war caused by the US military (from 1961 to 1971) on
Vietnamese people are extremely severe; Accordingly, a huge amount of soil and sediment
in many locations such as Da Nang, Bien Hoa, Phu Cat, Dau Tieng, A Luoi, etc. were
contaminated with high concentration dioxin, it should be treated as soon as possible to
protect human health and the ecology. Currently, the technology to thoroughly treat
dioxin in general and to treat Agent Orange/dioxin in soil and sediments, in particular,
remains a difficult and complicated issue. On a global scale, there have been various
studies and experiences to come up with dioxin treatment methods, but so far, no single
solution or technology has been found that can thoroughly treat dioxin in contaminated
soil and sediment at different pollution levels. This article briefly introduces technologies
to treat dioxins in contaminated soils and sediments that have been tested, applied in
Vietnam. On that basis, proposing research and experiment directions to find out
technology to treat contaminated soil and sediment with dioxin in accordance with the
actual conditions of Viet Nam in the near future.

Keywords: Treatment method; Agent orange/dioxin; Contaminated soil and sediments.
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