Nghién ctru khoa hoc céng nghé

NGHIEN CU’U BE XUAT MO HINH XU’ LY KIM LOAI NANG
(Pb, Cd) TRONG BUN THAI KENH RACH BANG THUC VAT
VU MANH, TRAN VAN TRUONG, NGUYEN BAO NGOC

L. MO PAU

Luong bun thai san sinh hang ngay tir cdc ngudn khac nhau & thanh phd Hb
Chi Minh 1a rat 16n. Két qua mot sé cong trinh nghién ctru gan day cho thiy, ham
luong cuia mot sb nguyén t6 kim loai nang trong bun thai, trong dé c6 chi, cadimi tai
mot s6 kénh rach vuot tiéu chuin cho phép nhiéu 1an; mat khac, kim loai nang trong
bun ldng kénh rach d thi c6 d6 linh dong va kha ning sin sang sinh hoc kha cao [9].

Hién nay, cac phuong phap xir Iy bun thai thuong dugc 4p dung bao gdm
thiéu dbt, on dinh va héa ran, chon 14p hay phan huy sinh hoc. Tuy nhién nhiing
bién phap nay déu co6 diém han ché chung 1 kho kiém soat an toan thanh phan
kim loai ning trong san pham sau xir Iy. Cac phuong phap xtr Iy nay vé lau dai co
nguy co gay 6 nhiém dit va nudc ngam trén dién rong do cac chit 6 nhiém trong
bun thai lan truyén ra méi trudng.

Viéc sur dung thyc vat dé giam tinh doc cua bun dat thong qua qua trinh tao sinh
khdi 1a phuong phap dang rat dugc cac nha khoa hoc quan tam, boi chi phi dau tu
thap, an toan va than thién v6i moi truong. Ngoai ra, con c6 thé tai sir dung bun sau
xur 1y dé cai tao dat, vi trong bun ¢6 nhidu thanh phan da luong va vi luong.

O Viét Nam dd c6 mét s cong trinh nghién ctru vé kha ning xtr 1y kim loai
nang (cu thé 1a Pb va Cd) cua thyc vat trong dat va di c6 nhitng thanh céng bude dau
[6]. Tuy nhién, nhiéu d& tai méi dimg ¢ mire d6 1 tao ra nhimg ndng do6 kim loai ning
khac nhau trong méi truong dat dé danh gia kha ning hap thu kim loai ning cta thuc
vat, chua c6 nhitng thtr nghi¢ém thyc vat dé xu 1y mai truong d4t bi 6 nhiém kim loai
nang cho mot dbi tuong cu thé. Bai bao nay dat muc ti€u dua ra mo hinh st dung thuc
vat dé 1am giam thiéu 6 nhiém Pb, Cd trong bun thai cua mot s6 kénh rach bi 6 nhiém
Pb va Cd ¢ thanh ph H6 Chi Minh.

II. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. N¢i dung nghién ciru

- Khéo sat dia diém léy mau bun thai & mot s kénh rach trén dia ban thanh phé
Ho Chi Minh.

- Lua chon mét s loai thue vat da dugc nghién ctru ¢ trong nudc cling nhu trén
the gidi vé kha nang hap thu Pb, Cd trong bun thai kénh rach d¢€ trong thi nghiém.

- Banh gia kha nang tich Ity Pb, Cd cua cac loai thuc vat duoc lya chon.

- Xay dung md hinh st dung thyuc vét dé xu Iy 6 nhidm Pb, Cd trong bun thai
kénh rach trén dia ban da lya chon tai thanh phd H Chi Minh.
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2.2. Phuong phap nghién ctru
2.2.1. Chudn bj chéu thi nghiém

Bun thai duogc léy & kénh bi 6 nhiém Pb va Cd, phoi kho, dap nhd, loai bo vat
liéu tho nhu gach, da, than cay 71€1n trong bun va cho vao cac chau sanh véi chiéu cao
bun trong mdi chau 12 40 cm dé thi nghiém.

2.2.2. Cdch chon lodi thwe vit ban dia cé khd néng séng va héap thu Pb, Cd
trong bun

Can cr céc nghién ctru vé nhig loai thyc vat c6 kha nang hap thu Pb, Cd trong
dat da duogc cong bo [2, 4, 6, 10, 11] va dac tinh sinh hoc cua thuc vat thpo kha nang
song duoc trén bun thai, da xac dinh dugc 3 loai cay dap ung duoc yéu cau cua de tai
duara, d6 la:

- Co Vetiver (Hb) - Vetiveria zizanoides thudc ho Hoa ban (Poaceae);

- M6 két (MKk) - Heliconia psittacorum thudc ho Mo két (Heliconiaceae);

- Hué chudi (Hc) - Strelitzia reginae thudc ho Thién diéu (Strelitziaceae).

2.2.3. Bé tri thi nghié¢m

Thi nghiém gom 4 nghiém thirc:

- Nghiém thirc 1: Chau bun khong trong cay lam ddi ching.

- Nghiém thtrc 2,3,4: Chau bun tréng 3 loai cay duogc lya chon.

Cac nghiém thuc dugc b6 tri hoan toan ngau nhién, moi nghiém thuc gém 15 chau.

2.2.3. Thoi gian va phwong phap lfiy mdu phan tich

* Liy mau bun:

- Thoi gian 1dy mau: Lay mau vao cac thoi diém trudc khi trong cay, sau mdi 2
thang va luc ra hoa cho dén khi két thuc thi nghiém ¢ thang thir 10

- Phuong phap lay mau: Tai m,(:)i lan lay rzlﬁu, tor 3 chéu ngﬁp nhién cua m,(:)i
nghiém thuc lay 500g bun ¢ quanh goc cay tir moi chau, tron deu, say kho, tir o lay
mot mau co trong lugng 500g cho moi nghiém thure dé guri phan tich.

* Lay mau thyc vat:

- Thoi gian 1dy mau: Lay mau thyc vat trude khi trong, sau mdi 2 thang va lac
ra hoa cho dén khi két thuc thi nghiém & thang thtr 10.

- Phuong phap lay m?m:~ Tai mbi 151} lay mau, tir 10 chau ngiu nhién cta mdi
nghiém thuc l1ay 14, than va ré cia mdt s cay va gui khoang 90g trong lugng kho
moi loai dé phan tich.

2.2.4. Phaén tich thanh phédn bin thai

Céc chi tiéu nong hoa can dugce xac dinh trong bun thai g@)m: pH, do am, nito
tong, P,Os tong, K,O, cac kim loai nang (Cd, Pb va mét so kim loai nang khac nhu
Cr, Cu, As, Hg). Phan tich ham luong Pb, Cd trong bun, than, 14 va ré bang phuong
phap quang pho hap thu nguyén tor AAS.
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2.2.5. Chon loai thuc vit, dién tich va phwong phap tro”‘ng ngoai thuc dia

- Loai thyc vat mang trong ngoai thyuc dia 13 loai co kha nang hap thu tét Pb,
Cd & re trong 3 loai mang thi nghiém.

- Bun thai dugc 13y tir kénh, tron déu, trai trén dién tich 1a 1000 m* da dugc 16t
bat v6i chiéu day 50 cm.

- Phuong phap trong: Lua chon cay con khoe manh tir vuon uom mang trong trén
dién tich 1000 m?* bun méi trai. Mat do trong dua vao khong gian chiém cho cua loai do
0 tudl truong thanh va mic do hao hut do chét trong qua trinh cdy phat trién la
50 cm x 50 cm va trong trén céac dién tich bang nhau cho céc loai cay.

III. KET QUA VA THAO LUAN

3.1. X4c dinh dja diém va ldy mAu bun thai

) Thong qua cac bao ce}o khoa hoc vé tinh hinh 6 nhjém bun kénh rach [1, 3, fl],
ket hop voi khao sat thuc t€, chung t6i da chon 2 kénh dé khao sat tinh hinh 6 nhieém
kim loai nang la:

- Kénh B ¢ khu cong nghié¢p (KCN) Lé Minh Xuan;

- Kénh Tan Hoa - Lo Gom (TH - LG), 1a noi tép trung nhiéu nha may xi
nghiép nhu: DEt, nhudm, in 4n, co s& san xuat nhya, gidy, xi nghiép ché bién thuc
pham Cau tre...

Pi tién hanh 6 dot khao sat va xac dinh vi tri lay me?u trai déu trong khoang
cach 50 - }00 m tu cf)ng xa. Tai moi vi tri, mau bun dugc lay ¢ 2 dgf) séu~khéc nhau:
16p bun bé mat va dén d6 séu nao vet (cach mat khoang 0,5 m). Lay mau khi nudce
rong dé thuan loi cho viée 1ay bun mat. K€t qua phén tich ham lugng Pb, Cd trong 6
mau bun mét 1ay tai 2 kénh dugc thé hi¢n & bang 1.

Bang 1. Két qua phan tich ham luong Pb, Cd trong mau bun mit

gpr| Chi| Don vi Piém 1| Piém 2 | Piém 3 | Piém 1 | Piém 2 | Piém 3

titu| tinh |TH-LG| TH-LG | TH-LG | KB KB KB
1 | Pb mgkg TLK| 115,03 | 37,32 | 228,86 | 36,43 | 310,57 | 162,83
2 | Cd |mgkg TLK| 1,49 | 0,65 3,58 0,46 3,43 1,71

TH-LG: Kénh Tén Héa - Lo Gom; KB: Kénh B; TLK: Trong luong khé

Két qua bang 1 cho théy, ham luong Pb va Cd ¢ hau hét cac mau bun vuot xa
chi tiéu cho phép do6i véi dat dung cho muc dich nong nghiép 1a 70 mg/kg Pb va
2 mg/kg Cd.

Két hop giita két qua phén tich ¢ bang 1 v6i nhiing diéu kién khach quan khac
nhu viéc cho phép ldy bun kénh rach cua cong ty Thoat nude do thi, kha ning véan
chuyén bun bang phuong tién 6 t6, kha ning iy bun bang may xtic, di xac dinh dugc
dia diém 1ay bun dé trong ciy thir nghiém kha nang hép thy Pb, Cd trong bun thai 1a:
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- Pbi v6i Kénh TH - LG: Diém lay bun ¢ cdng xa Trinh Dinh Hao, 1iy bang
phuong tién may xtc, van chuyén bang 6 t6 cia Cong ty Méi truong do thi dén
Vuon wom Dong Thanh, noi tréng thir nghiém.

- Péi v6i Kénh B, KCN Lé Minh Xuan: Piém ldy bun 1a cng xa C16, 1ay
bing phuong tién may xuc, van chuyén bang 6 t6 dén Vuon wom Pong Thanh, noi
trong thir nghiém.

3.2. Danh gia kha nang tich lity Pb, Cd ciia cac loai thuc vat mang thir nghiém

3.2.1. Thanh phdn héa hoc ciia biin nao vét Kénh B va Kénh TH - LG

Két qua phan tich thanh phan cac chat ¢6 trong bun Kénh B va Kénh TH - LG
trude khi trong cay duoc thé hién ¢ bang 2.

Bang 2. Két qua phan tich mot s chi tiéu ndng hoa va kim loai ning
trong bun ¢ Kénh B va Kénh TH - LG

STT | Chitiéu Pon vi Kénh B Kénh TH-LG
1 |pH - 6,39 6,20
2 | Poam % 54,56 20,31
3 | DPotro % 90,59 95,65
4 | Nito tong g/kg TLK 2,25 0,9
5 | P,0s mg/kg TLK 725,0 276,9
6 | KO mg/kg TLK 2070,7 311,2
7 As mg/kg TLK 6,13 3,46
8 |Hg mg/kg TLK KPH KPH
9 |Pb mg/kg TLK 83,6 78,3
10 |[cCd mg/kg TLK 2,45 2,46
11 | Crtong mg/kg TLK 89,7 1435
12 |Cu mg/kg TLK 43,1 38,0

Viéc phan tich cac chi s6 hoa 1y co ban ciing nhu thanh phan dinh dudng cua
hai mé hinh cho thiy, ngoai sy gia ting kim loai ning, bun & ca hai kénh déu c6 cac
thong s6 kha thuan 1oi cho cay trong. PO pH gan trung tinh nén kha thich hop véi su
phat trién cua thyc vat. Him luong P va K trong bun kénh rach rat cao, diéu nay cho
phép néu giam thiéu duoc ham luong doc t6 Pb, Cd ... trong bun thi hoan toan c6
thé tan dung bun thai nay dé trong cdy cong, néng nghiép. Riéng ham lugng Pb, Cd
trong bun thai & bang 2 thap hon nhiéu so véi luc khao sat dia diém tap két bun, co
thé do phuong phap 14y bun bing may xuc va ldy sau xudng long kénh 80 - 100 cm.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 05, 12 - 2013 71



Nghién ctru khoa hoc céng nghé

3.2.2. Két qua khdo sdt sinh truéng va phdt trién ciia Vetiver, Hué chudi,
Mo két trong cdac nghiém thirc

Trong khoang 9 tuan dau thi nghiém, ca 3 loai cdy mang trong thi nghiém phat
trién rat tot & ca hai mo hinh, so choi tang 1én kha nhanh. Piéu nay cting phu hop vi
cay con trong thang dau tién ré con hit dinh dudng trong vo bau, dén dau thang thi
2 r& moi chém ra tiép xUc véi moi trudong bun udt trong chau thi nghiém. Su phat
trién ctia 3 loai cdy thi nghiém tai m6 hinh Kénh B t6t hon & mé hinh Kénh TH-LG.
Diéu nay ciing d& hiéu, vi ham luong N, P, K tong s6 trong mau bun ¢ Kénh B theo
két qua phan tich cao hon nhiéu 14n ¢ m6 hinh Kénh TH-LG.

Nhu vy, loai thuc vat trong thir nghiém 1a: Vetiver, Hué chudi, Mo két c6 thé
song duoc trong bun thai & Kénh TH-LG va Kénh B. Tuy nhién, trong 3 loai trén thi
kha nang song cua Mo két, Vetiver tot hon Hué¢ chuoi.

3.2.3. Ham lwong Pb, Cd trong bin va cdy mang trong thiv nghiém
Két qua phan tich ham lugng Pb, Cd trong bun dugc thé hién ¢ bang 3.
Bang 3. Ham lugng Pb, Cd (mg/kgTLK) theo thoi gian

Bimn Neay | Chua trong | Sau 2 thang | Sau 4 thang | Sau 6 thang
Bun Pb 83,6 78,2 74,79 73
Hué chudi| Cd 2,45 0,93 0,86 0,63
Bun Pb 83,6 65,71 57,8 42,41
Kenh Bl MOkt | Cd 2,45 0,85 0,49 KPH
Bun Pb 83,6 72,47 63,9 45,64
Vetiver Cd 2,45 0,76 0,5 KPH
Bun Pb 83,6 84,02 82,71 81,72
d6i chung | Cd 2,45 1,4 1,47 1,42
Bun Pb 78,3 74,42 71,19 72,06
Hué chudi| Cd 2,46 1,34 1,26 1,03
Bun Pb 78,3 72,31 65,12 46,32
Kénh | Mokét | Cd 2,46 0,78 0,63 KPH
TH-LG| Buin Pb 78,3 73,67 68,14 50,1
Vetiver | Cd 2,46 0,92 0,65 KPH
Bun Pb 78,3 79,03 78,24 77,92
d6i chung | Cd 2,46 1,38 1,41 1,44

KPH: khong phat hién

Bang 3 ciing cho thdy, ham lugng Pb, Cd trong bun thai Kénh TH - LG &
trong chau cac loai Hué chudi, Mo két va Vetiver déu giam. O chau dbi chung,
tuong tu nhu & Kénh B, ham luong Pb, Cd giam khong déng ké. Kha ning sinh
truéng cia ctia Mo két va Vetiver trong bun thai Kénh TH - LG ciing tot hon Hué
chudi va ¢6 thé anh huong toi kha ning hap thu Pb, Cd trong bun thai ¢ 2 loai nay
tot hon Hué chubi.
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3.2.4. Ham lwong Pb, Cd trong thin, ré
Ham luong Pb, Cd trong cdy trong duoc gidi thiéu ¢ bang 4.
Bang 4. Ham lugng Pb, Cd trong cay trong (dvt: mg/kgTLK)

Ngiy Kénh B Kénh TH - LG
Loai Chura Sau 4 Sau6 | Chuwa | Saud4 | Sau6
trong thang thang | trong | thang | thing
Than | Pb | KPH 20,2 234 | KPH | 11,3 | 15,57
Hué la | cd| KHP 0,30 0,32 | KHP | 028 | 0,30
chudi s | Pb | 075 11 154 | 075 | 140 | 19,20
Cd | KHP 0,23 038 | KHP | 0,12 | 021
Than | PP | KPH KPH KPH | KPH | KPH | KPH
Mo Cd | KPH KPH KPH | KPH | KPH | KPH
Ket R Pb | KPH 18,3 21,6 | KPH | 16,32 | 25,8
Cd | KPH 0,35 046 | KPH | 0,41 0,62
Than | Db | KPH KPH KPH | KPH | KHP | KPH
. Cd | KPH KPH KPH | KPH | KPH | KPH
Vetiver
R3 |Pb| KPH 16,1 193 | KPH | 15,3 | 22,06
Cd | KPH 0,25 034 | KPH | 0,31 0,42

Tir s6 liéu & bang 4 cho thay, lac méi trong, ham lugng Pb, Cd trong than 14,
ré ctia Hué chubi, M6 két, Vetiver gan nhu khong xuat hién (chi c6 ham luong rat
nho Pb 14 0,75 mg/kg trong 1é& ctia Hué chudi). Pidu nay dé hiéu, vi méi truong vuon
wom cdy con khong c6 Pb, Cd trong dit gieo wom.

Sau thoi gian 6 thang, ham luong Pb, Cd xuét hién & cac n6ng d0 khac nhau ca
trong than va ré cuia Hué chudi; & Mo két va Vetiver thi chi xuat hién trong r&, con &
than 14 thi khong phat hién. Co6 thé thdy rang, sau 6 thang ham luong Pb, Cd xuét
hién & cac néng d6 khac nhau ca trong than va ré cia Hué chudi; & Mo két va
Vetiver thi Pb va Cd chi xuét hién trong r&, con ¢ than 14 ciing khong phat hién.

Nhu viy, sau 6 thang Hué chudi, M6 két, Vetiver déu hap thy Pb, Cd & cac
muc dd khac nhau. Hué chudi hép thu Pb, Cd & ca than va ré, con Mo két va Vetiver
chi hap thy Pb, Cd ¢ ré.

3.3. Thir nghiém mo hinh

Bun duogc tap két trén 1000 m? tai khu dét tréng doc theo kénh thudc khu vuc
4p 6, xa Lé Minh Xuén, huyén Binh Chanh. Khéi lugng bun tap két 1a 500 m®. Hai
loai thyc vat dugc chiing t6i lua chon tr6ng ngoai thuc té tai x4 Lé Minh Xuén trong
3 loai da lam thur nghiém 1a c6 Vetiver Vetiveria zizanioides va M6 két Heliconia
psittacorum. Tong s6 cdy: Co Vetiver: 1020 bui; Mo két: 1020 bui.
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Qua sd lidu ¢ bang 5 vé kha nang sinh truong cho thay, sau 5 thang trong, 2
loai thuc vat Mo két va Vetiver trén déu c6 kha ning song tét trong méi truong bun
wdt voi ty 18 séng trung binh 14an luot 14 99% va 87,4%; chiéu cao trung binh vi Mo
két 1a 65 cm, Vetiver 1a 120 cm.

Bang 5. Kha nang sinh trudng ctia Mo két va Vetiver

Thang | Tén loai Ty loé/:éng Chiéu(f::)o than cmé(:: n(li)fli ré | Hoa
Sau 2 Vetiver 95,3 60
thang | Mg ket 99,0 50
Sau 3 Vetiver 92,4 110 X
thang | Mg ket 99,0 60 X
Sau 4 Vetiver 87,4 120 X
thang | g ket 99,0 65 X
Sau 5 Vetiver 87.4 120 50 X
thang | ng ket 99,0 65 2 X

Hai loai Mo két va Vetiver déu hép thu ca Pb va Cd, tuy nhién Pb duoc hip
thu nhiéu hon. Viéc so sanh muc do hép thu cta 2 loai cho théy co Vetiver hép thu
ca Pb va Cd tt hon Mo két (bang 6).

Bing 6. Him lugng Pb, Cd theo thoi gian trong ré sau 5 thang (dvt: mg/kgTLK)

Loai Lhoi gian Trt‘;‘g’;ghi Piém1 | Piém2 | Piém3 | Piém4 | TB
RE Pb KPH 406 | 578 | 681 | 479 | 536
Moket | cq KPH 050 | 067 | 049 | KPH | 042
RE Pb KPH 470 | 7.04 | 991 | 13.60 | 881
Vetiver | g KPH 1.38 1.45 1.43 1.45 1,43

Co Vetiver va Mo két sau khi két thuc thi nghiém, nhd 1én gill sach dét, chat
b6 phan than. Than cdy c6 thé 1 1am phan bon cho ciy hodc lam thirc in cho tréu bo.
Con phan ré cy sau lam sach, phoi kho va tro hoa bang phuwong phap dét ¢ nhiét do
550°C, c6 thé hoa rin tro thanh san pham x4y dung nhu gach 16t dudng [3, 8]. Ngoai
ra, tinh toan so bd cho thdy chi phi cho xir 1y 1 m® bun khi tréng M6 két khoang
31.000 dong va khi trong Vetiver khoang 24.000 dong.
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IV. KET LUAN

1. Pi lya chon dia diém léy mau bun tai cac khu vuc 6 nhiém kim loai Pb, Cd
trong bun ctia Kénh Tan Hoa - Lo Gém va Kénh B va kiém nghiém kha ning sinh
trudng va hép thu Pb, Cd cua 3 loai thuc vét 1a Vetiver, Hué chudi, Mo két. Viéc thi
nghiém cho thidy Mo két va Vetiver hap thu Pb, Cd t6t hon Hué chudi va chi yéu &
18, c6 thé dung dé thir nghiém mé hinh.

2. Viéc trong thir nghiém cho thay sau 5 thang 2 loai thuc vat Mo két va
Vetivet trén déu c6 kha ning sbng tdt trong moi trudng bun udt véi ty 16 sdng trung
binh 14n luot 14 99% va 87,4%; chiéu cao trung binh voi Mo két 1a 65 cm, Vetiver la
120 cm; ¢o Vetiver hip thu ca Pb va Cd t6t hon M6 két va c6 thé st dung trong dé
xuat md hinh xir 1y bun nhidm Pb, Cd ciia Kénh Tan Hoa - Lo Gém va Kénh B.
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Nghién ctru khoa hoc céng nghé

SUMMARY

STUDY TO PROPOSE THE TREATMENT MODEL FOR HEAVY METALS
(Pb, Cd) IN CANAL SLUDGE BY USING PLANTS

In the article a treatment model of heavy metal (Pb, Cd) in sludge of B Canal
and Tan Hoa - Lo Gém Canal of Ho Chi Minh City by using plants is proposed. It is
found that Vetiveria zizanoides, Strelitzia reginae, Heliconia psittacorum can live
and absorb Pb, Cd in sludge of the canals. Heliconia psittacorum and Vetiveria
zizanoides absorb the metals mainly by their roots, while Strelitzia reginae uses their
roofs and trunks. The planting trial shows that both Heliconia psittacorum and
Vetiveria zizanoides live well in sludge of the canals. Vetiveria zizanoides absorbs
Pb and Cd better than Heliconia psittacorum and can be used in model for treating
Pb, Cd contaminated sludge.

T khoa: Bun thai kénh rach; Pb, Cd; thuc vit hcfp thu kim loai nang.
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