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Tém tit: Nude thai truc tiép tir mo khai thac titan chira cac nhan phong xa c6 thé giy 6
nhidm dat, nudc anh huong dén stc khoe con nguoi ciing nhu sy cin bing sinh thai.
Trong nhitng nim gan day, phuong phap str dung thuc vat xu ly 6 nhiém phéng xa dang
dugc quan tdm dau tu nghién ciru boi chi phi dau tu thip, an toan va than thién v6i moi
truong. Do d6, nghién ciru nay nham muc dich danh gia kha ning loai bo nhan phong xa
#2Uva »*Th trong nudc thai khai thac titan ctia hai loai thuc vat 1 co vetiver (Vetiveria
zzzanlodes) va cay sdy (Phragmites australis) & quy mo pilot. Két qua nghién ctru cho
thiy ca co vetiver va cdy sy déu phat trién 6t trong mdi truong ngdp nudce thai 6 nhiém
phong xa c6 nong d hoat d6 12,135 Bg/L, cay phat trién tot nhat véi chiéu cao ting 90%
sinh khéi ting 43,4% d6i voi co vetiver va chiéu cao ting 22,2% sinh khéi ting 8% véi
cdy sy sau khi két thuc thi nghiém.

Sau 15 ngay higu suat hap thu nhan ***U cta cé vetiver dat 59% cao hon so véi ciy sdy
dat 48%. Tuy nhién véi nhan 22T hiéu sut hép thu cua cé vetiver dat 79,7% thép hon so
v6i cdy say dat 86,5%. Tong alpha va beta ctia nue thai giam manh trén 90% doi véi ca
mo hinh trong co vetiver va sdy. Cu thé hiéu suat xtr Iy nuéc thai véi moé hinh trong co
vetiver d6i v6i tong alpha 1a 99,67% va beta 1a 95%; mo hinh trong cdy sy ddi véi alpha
13 99,6% va beta 1a 91,3%. Nudc thai ddu ra déu dat tiéu chuan loai A theo QCVN 08-
MT:2015/BTNMT. M6 hinh xtr Iy nuéc thai 6 nhiém phong xa bang ¢ vetiver va ciy sy
cho thiy hi¢u xu ly cao trong khi vén hanh don gian c6 trién vong ap dung trong diéu
kién thyc té dé xtr Iy nude thai trong nganh cong nghiép khai thac titan.

Tw khoa: Vetiver, Sy , khai thac Titan.
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Abstract: Direct sewage from titanium mines containing radio nuclides can
contaminate soil and water seriously affecting human health as well as ecological
balance. In recent years, the method of using flora in order to treat radioactive pollution is
being investigated due to low investment costs, safety and environmental friendly.
Therefore, the intention of this study is to evaluate the ability to remove radio nuclides
22U and **Th in titanium mining wastewater by two types of vetiver grass and reed
plants in pilot-scale. Result of the experiements has showed that both Vetiver grass and
Reed grow well in the condition of flooded environment with the radioactive wastewater,
these plants lead to the best growth with the height, biomass rising to 90% and 43.4% for
Vetiver grass as well as 22.2% and 8% for Reed respectively after the experiment
terminated.

After 15 days of planting uptake efficiency of **U of Vetiver grass reached 59% higher
than that for Reed of 48%. However, with **Th nuclide, the uptake efficiency of Vetiver
grass was 79.7% lower than that for Reed of reached 86.5%. Total alpha and beta were
also quite well-modeled with a 90% processing efficiency for both Vetiver and Reed
models. Specifically, wastewater treatment efficiency with Vetiver model for total alpha
is 99.67% and beta is 95%; Reed model for alpha is 99.6% and beta is 91.3%. The output
effluent meets the standard of Class A according to QCVN 08-MT: 2015 / BTNMT.
Model of radioactive sewage treatment by Vetiver grass and Reed presents a good
treatment efficiency in a simple operation with the prospect of applying in practical
conditions for wastewater treatment in the Titanium mining industry.
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1. MO PAU

Hién nay, viéc nghién ctru sir dung thuc vét 1am chi thi trong quan tric, danh gia va xir ly
moi truong da dugc ap dung rong rai trén thé gidi. Thuc vat chi thi lién quan mat thiét dén
moi truong song dong thoi cling 1a mot mit xich quan trong trong viéc van chuyén cac nhan
phéng xa tir ngudn 6 nhiém dén con ngudi va co thé duge sir dung nhu mot phuong phéap ky
thuat x1r Iy moi truong [1-5].

Nghién ctru su hép thu phong xa vao thuc vat 1a mot linh vuc rat duoc quan tam ¢ Viét
Nam. Trong nhimg nam qua da c6 nhiing cong b ciia cac can bo khoa hoc trong nude, vi du
nhu nhom nghién ctru cua tac gia Nguyén Hao Quang, bang Birc Nhan da nghién ctru xac
dinh hé sb van chuyen (TF) ctia **Cs va *Sr phong xa tir dat vao lua va rau bap cai trong mdt
chuong trinh phdi hop nghién ctru voi Co quan Nang lu:(mg nguyén tr quoc té (IAEA) [4]. B3
¢6 du an diéu tra vé mirc do ton luu cua ?Sr, ¥7Cs va Py trong dat khong canh tac va
canh tac cua Viét Nam; diéu tra vé phéng xa trong dat va thuc vat [6-8]. Tac gia Luu Viét
Hung ciing d4 nghién ctru qua trinh tich tu Urani, Thori va mot s6 nhan phéng xa khac tir dat
vao co vetiver va cay cai canh [9].

D3 c6 nhiéu cong bd cua cac nha khoa hoc trén thé gidi vé nghién ctru sir dung co vetiver
va cdy sdy d& hip thu phong xa. Nualchavee Roongtanakiat va cong sy di nghién ctru kha
nang hap thu Uranium cta c6 vetiver [10]. Marko Cerne va cong su da nghién ctru trong sdy
xung quanh khu moé khai thac Urani d& xur 1y 6 nhidém [11]. Kha nang hap thu Uranium,
thorium va radium cting dugc Ilona Matveyeva cung cong sy nghién ctru trén cay Sdy va mot
s6 loai thuc vat khac [12].

Nghién ctru kha nang hap thu nhan phong xa trong nudc thai khai thac titan voi d6i tuong
nghién ciru 13 ¢ vetiver va cdy sdy nham dénh gia kha nang hap thu va tich tu urani, thori tir
nudc vao cdy cling nhu kha nang lam sach méi truong bang thyc vét. Noi dung va 1y do thuc
hién nghién ctru nay 1a nham tim ra hu()’ng giai quyét van dé 6 nhiém maot cach bén viing,
nang cao hiéu qua vé kinh té chinh 13 ndi dung va ciing 1a 1y do thuc hién nghién ctru nay.

2. NOI DUNG
2. 1. P6i twong va Phuwong phap nghién ciru
2.1.1 Péi twong nghién ciru

- Vetiver dugc mua tur ctra hang ban vetiver 27/206 Dién Bién Phu, phuong 15, quan
Binh Thanh, tp H@) Chi Minh. Sau khi ldy vé vetiver dugc tach ra tung tep nho, mdi cdy ban
dau cao 20cm, cit bo 1a chét. Vetiver duoc trong trong thoi gian 7 ngay dé thich nghi voi
mo6i trudng moi. Sau thoi gian thich nghi vetiver bat dau phat trién. Vetiver s& duoc sir dung
dé thyc hién thi nghiém voi qua trinh chay mau thyec.

- Cay lau say duoc lay tur phuong Binh Khanh , quén 2, thanh phd HO Chi Minh , cay lau
sdy sau khi l1dy vé dugc cat ngan thanh nhirng doan nho tu 20-30 cm . Sau do trong vao mo
hinh nudc sach chua c6 phong xa . Lau sdy dugc trong thich nghi 1 tuan trude khi cho vao
moi trudng moi.

- Ngudn nuéde thai st dung trong nghién ctru nay dugc ldy tir khu mé Nam Subi Nhum
thudc Cong ty c6 phan khai thac titan Binh Thuan, x4 Thuin Quy huyén Ham Thuin Nam
tinh Binh Thuén.

2.1.2 Phuwong phap nghién ciru
2.1.2.1 Phwong phdp bé tri thi nghiém quy mé pilot

- T},liét ké mo hinh thi nghién} gém 2 bé béng nl}ua duoc dit song song, moi bé co s1’1(;
chura t6i da 500 lit nude. V6i chiéu dai 1320mm, chiéu rong 950mm va cao 660mm dugc bo



tri thém céac 16p vat liéu loc gom cat, d4 nho va da 1on. Ngoai ra con c6 hé thong bom tuan
hoan nudc thai dé tang cao hi¢u qua xur 1y.

2.1.2.2 Phwong phap phan tich

Cac chi tiéu Gamma, alpha, beta dugc phén tich bang hé phé ké Gamma phong ,thép
Canberra va h¢ do tong alpha, beta phong thap XBL tai Trung tdm Hat nhan thanh pho Ho
Chi Minh.

2.1.2.3 Phwong phdp xir Iy 56 liéu

Cac két qua nghién ctru duoc ,téng hop va xir 1y theo cac phuwong phéap théng ké bao gdm:
phuong phéap thong ké mo ta, thong ké twong quan.
2. 2. Két qua
2.2.1 Qua trinh sinh trwéng ciaa cay

Co vetiver va cay sdy sau khi dugc trong thich nghi trong thoi gian 7 ngay duogc cho vao
mo6 hinh c6 chtra nudc thai o nhan phong xa voi hoat do cua cac nhan U-238, Th-232 1a 25,3
Bg/Kg va 8.9 Bq/Kg va tién hanh chay thi nghiém trong thoi gian 15 ngay. Sy sinh truong
cua cay dugc danh gia qua sy hinh thanh phat trién chiéu dai va sinh khoi cta cay. Ket qua su
sinh truong cia cay dugc tong hop qua biéu do 2.1 va biéu do 2.2.
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Biéu d0 2.1 va 2.2: Sy ting trudng cua co vetiver va siy sau cac khoang thoi gian trong

2.2.2 Kha ning hip thu ciia ciy qua cac chi tiéu alpha, beta.
2.2.2.1 Co Vetiver.



Hiéu qua xur 1y nuée thai ciing nhu kha ning hip thu cia cdy co vetiver qua cic chi tiéu
alpha, beta dugc theé hién & cac biéu do 2.3, biéu do 2.4, va biéu do 2.5.
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2.2.3 Kha niing hép thu ciia ciy qua chi tiéu gamma.

Kha ning hip thu Urani, Thori ctia cd vetiver va cdy sdy duoc thé hién & biéu d6 2.9 va biéu
d62.10
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Biéu d6 2.9 va 2.10: Nong do hoat do nhan U-238 va Th-232 cia c6 vetiver va siy
2.3. Ban luan
2.3.1 Qua trinh sinh trwéng ciaa cay

Biéu d6 thé hién su sinh truong cua cdy cho thay kich thudc cua cdy da ¢ xu hudng ting
1én, chimg t6 du trong moi trudong c6 chira nhén phong xa va c6 mét 16p dat cat mong nhung
co vetiver va cay sdy van song dugc, sinh trudng va phat trién.

Cay da co sy thay doi chiéu dai va phat trién thém nhanh méi, khéi lugng cua cdy tang 1én
1 rét. Bé loai bo yéu t6 anh hudng dén qua trinh hap thu cta thuc vat nén mé hinh khong cho
dat va thém phan bon vao. Co vetiver phat trién kha cham cu thé hai ngay dau chi co su thay
ddi vé khéi luong tir 2,267 g ting 1én 2,423g va chiéu cao khong d6i, ré da xuat hién nhanh
m&i . Pén khi két thuc thi nghiém 15 ngay thi bo 1& phat trién manh va ciy di c6 nhanh dai ra
lam ting chiéu dai ctia cay tir 20cm 1én 38cm. Sy sauhai ngay dau chi co sy thay doi vé khéi
luong tir 30g ting 1én 30,3g va chiéu cao khong ddi, ré da xuat hién nhanh méi. Pén khi két
thiic thi nghiém 15 ngay thi bo r& phat trién manh va cay di c6 nhanh dai ra 1am tang chiéu
dai cua cay tir 27cm lén 33cm.

Céc két qua cua nghién ctru phu hop véi cac két qua nghién ctiu trong va ngoai nudc. Theo
Luu Viét Hung (2014),trong qua trinh tich tu Urani, Thori va mét s6 nhan phong xa khac tur
dat vao thuc vat cho thay co vetiver phat trién t6t trong moi truong co phong xa va khong co
du hiéu bi ngd doc hodc khong cho sinh khéi [9].Nghién ctru trong ciy say hap thu nhan
phong xa tai khu mo khai thac Uranium cii Zirovski, Slovenia do Marko Cerne cung cong su
(2010) ciing cho thay cay sy phat trién tot trong moi truong c6 nhidu nhan phong xa [11].

2.3.2 Kha niing hip thu ciia cAy qua cac chi tiéu alpha, beta va gamma
2.3.2.1 Co vetiver

‘ Nong d6 hoat d6 phong xa alpha, beta ctia nudc thai giam rd rét sau 15 ngay chay mo hinh
trong co vetiver, cu the: Hgat do phong xa alpha giam tur 11,137 Bg/l xuong con 0,044 Bg/l,
beta gidm tur 4,771 Bq/l xuéng con 0,415 Bg/l

Nong d6 hoat do phong xa alpha hap thu ¢ ré sau khi két thuc thi nghiém 1a 37,978 Bq/Kg
va o than la 23,437 Bg/Kg. Hoat d¢ phong xa beta duoc cay hap thu chi sau 2 ngay chay mé
hinh, tuy nhién chu yéu chi ¢ phan ré cua cdy hoat do tur tur 77.706 Bg/Kg tang 1én 93,432
Bg/Kg. O phéan than sau bén ngdy van chua cé su thay d6i nhiéu, ta c6 thé thay hoat do beta
sau 4 ngay 1a 72,389 Bq/Kg. Khi ldy mau ¢ giai doan két thiic thi nghiém hoat d6 alpha ting



dang ké trong ré, ta c6 thé thdy viéc alpha di chuyén tir r& 1én than xay ra kha nhanh, chi sau
2-5 ngay dau chay thi nghiém hoat d6 trong than tur <4,827 da tang 1én 16,651 sau 5 ngay
chay mo hinh va 23,437 sau khi két thuc 15 ngay.

bdi véi né)ng d6 hoat do beta cho théy su di chuyén cua beta tir ré 1én than cham hon so
véi alpha, sau 5 ngay chay mo hinh thi nghiém thi hoat d6 trong ré ting tir 77,706 Bq/kg 1én
100,883 Bg/kg , tuy nhién trong than van chua c6 sy thay dbi nhiéu sau 5 ngay. C6 thé sau 5
ngay thi hoat d6 beta di it din do nudc thai khong dugce bd sung vao nén ré bit ddu qua trinh
chuyén hoa dinh dudng 1én than lam cho hoat do beta trén than ting 1én rd rét sau khi két thuc
thi nghiém. Hoat d6 ciia r& sau khi két thuc thi nghiém giam con 86,746 Bq/kg va trong than
tang 1én 100,431 Bq/l.

Két qua do gamma ciing cho thiy ddng vi Urani ting tir 25,3 Bg/kg 1én 40,3 Bg/kg va
Thori tir 8,9 Bg/kg 1én 16,0 Bg/Kg.

Két qua nghién ctru phi hop véi cac két qua nghién ctru trong va ngoai nude. Luu Viét
Hung (2014) d3 nghién ctru qua trinh tich tu Urani, Thori va mot s6 nhan phong xa khac tir
dat vao thuc vat ciing cho thiy Urani va Thori tich tu cht yéu & phan ré ciy cao hon & than va
1. Nhan Urani tir 3,77 Bq/kg dén 35,20 Bg/kg va Thori tir 2,61 Bg/kg dén 10,02 Bq/kg [9].
Nualchavee Roongtanakiat va cong su (2010) ciing da nghién ctru kha nang hap thy Uranium
ciia hoa huéng dwong, vetiver va purple guinea grass cho thdy nong do hoat do cua nhan
Urani tir 67,71 Bg/kg dén 133,46 Bq/kg sau 9 ngay thi nghiém [10].

2.3.2.2 Cay Say

‘ Nong d6 hoat d6 phong xa alpha, beta cua nudc thai giam r6 rét sau 15 ngay chay mé hinh
trong say, cu the, hoa:[ do phong xa alpha giam tur 12,135 Bg/l xuéng con 0,041 Bg/l, beta
giam tu 5,483 Bq/l xudng con 0,247 Bq/l.

Hoat d6 phong xa alpha hap thy & ré sau khi két thuc thi nghiém 1 25,435 Bq/Kg va & than
1a 13,541 Bq/Kg.Hoat d6 phong xa beta dugc cay hép thu chi sau hai ngay chay mé hinh, tuy
nhién chu yéu chi ¢ phan ré cua cay ndéng do hoat do tir 132,615 Bg/Kg tang lén 144,237
Bg/Kg. O phan than sau bén ngdy van chua c6 sy thay dbi nhiéu, két qua do duoc hoat do
beta sau 4 ngay la 131,213 Bg/Kg.Khi ldy mau & giai doan két thiic thi nghiém hoat d6 alpha
tang trong ré, ta c6 thé thay viéc alpha di chuyén tir r& 1én than xay ra cham hon & vetiver, sau
2-5 ngay dau chay thi nghiém hoatdd trong than tir 1,345 Bq/kg ting 1én 6,432 sau 5 ngiy
chay mé hinh va 13,541 Bg/kg sau khi két thuc 15 ngay.

Sau 5 ngay chay mo hinh thi nghi¢ém nong d6 hoat do beta trong ré ting tr 132,615 Ba/kg
1én 156,148 Bq/kg,tuy nhién trong than van chua co sy thay d6i nhiéu sau 5 ngay. C6 thé sau
5 ngay ré bat dau qua trinh chuyén hoa dinh dudng 1én than lam cho hoat d beta trén than
tang 1én 1o rét sau khi két thic thi nghi¢m. Nong dd hoat dd cua ré sau khi két thuc thi nghiém
giam con 147,742 Bq/kg va trong than tang lén 164,243 Bg/kg.

Két qua do gamma ciing cho thdy dong vi Urani ting tir 56,3 Bq/kg 1én 83,4 Bg/kg va
Thori tr 20 Bg/kg 1én 37,3 Bq/Kg.Theo Ilona Matveyva va cong su (2015) cling cho thiy két
qua hip thy Urani va Thori cua ciy Sdy chu yéu & r& ciy nhiéu hon & than va l4. Png vi 2*U
tir 0,73 Bq/Kg 1én 9,09 Bq/Kg va ~**Th tir 0,16 Bq/Kg 1én 3,85 Bq/Kg [12].

3. KET LUAN

Viéce nghién ciru va xur ly nude thai chira nhan phong xa bang sdy va co vetiver budc dau
dd co két qua kha quan. Piéu nay chung t6 viéc str dung chungdé xu Iy nudce thai co chira
nhan phéng xa 1a mot bude di diing dén, can dugc quan tim va phat trién hon. Mot sb két qua
dang cha y nhu:

Vetiver sau thoi gian trong thich nghi 7 ngay va dua vao trér,lg theo md hinh trong 15 ngay
thi da lam gidm hoat do phong xa alpha va beta vdi hiéu suat xa ly l1an luot 1a 99,6% va



91,3%. Say sau thoi gian trong thich nghi va dua vao chay m6 hinh trong 15 ngay thi cung da
lam giam dugc hoat o phong xa alpha va beta véi hi¢u suat cing kha cao 99,67% va 95%.

Chét luong nude sau xtr 1y dat tiéu chuin thai loai A vé téng alpha va tong beta cho nuéc
thai cong nghiép (QCVN 40/2011-BTNMT).

Kha ning sir dung co vetiver va cdy Say dé xtr 1y téng alpha, beta trong nudc thai khai thac
titan 1a kha thi va cé trién vong &p dung hé thong nay trong di€u ki¢n thuc te.
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