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Tém tait

Hién nay, viéc gidi quvét 6 nhiém méi trieong dang diroe xem la van dé can diroc
quan tam hang dau cia toan nhan loai. Trong dé, gidi quvét 6 nhiem do mede thai cao
su gdy ra can diroc wu tién gidai quyét. Hién tai cé rat nhiéu céng nghé xir Iy meée thai
cao su da dirgc thiét Iap va van hanh. Tuy nhién, nd‘ng do 6 nhiem trong mirce thai sau
qué trinh xir Iy con cao so véi tiéu chuan (QCVN 40:2011/BTINMT). Nghién ciru nay da
sir dung phirong phép phytoremediation dé xir Iy mede thai cao su. Pay la cong nghé sir
dung cac loai thire vat khac nhau de phan iy chat 6 nhiém tir dat va mieée, dang diroc
xem la mét phirong phép don gian, chi phi thap, than thién véi méi trieong va dang
diroe tmg dung nhiéu trén thé gici. Nghién ciru ciia chiing t6i da sir dung cdy dau mé
Jatropha curcas L. trong trén mé hinh dat ngdp mide cé tieéi mede thai cao su. Ket qua
nghién ciru da cho thdy: nhiét dg cé s bién dong khéng nhiéu, trong khoang 28 —
32.5°C; pH tang tir 4.3 lén 7.1; hiéu suat xir Iy COD, BOD, N-NH; va SS theo thir tir la
46.5%; 46.1%; 66.3%, 61.09%.

Tir khéa: cay dau me, cong nghé xir Iy mede thai, phirong phép sir dung thiec vat
Abstract

ASSESSMENT THE FACULTY OF JATROPHA CURCAS L. ON
WASTEWATER TREATMENT OF NATURAL RUBBER

Environmental pollution treatment is nowadays one of the most interested subjects in
many countries and the treatinent of wastewater of natural rubber has to be taken in
priority. At the moment, there are many available technologies set up and operated for
treatment wastewater of natural rubber. However, the effluent quality is still poor and the
concentration of pollutants is higher than the required national technical regulation on the
effluent of the natural rubber processing industry (OCVN 24:2009/BINMT). Thus, this
research used the phytoremediation method for wastewater treatment of natural rubber.
The phytoremediation is an emerging technology that uses various plants to degrade
contaminants from soil and water. The phytoremediation is simple, lowly costs and friendly
with the environment. It is currently used in many countries over the world. Our research
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cultivated Jatropha curcas in wetland with natural rubber wastewater. The results
indicated that temperature were not significantly different among treatments. The
temperature varied form 28 — 32.5°C; the pH from 4,3 — 7,1. The treatment efficiencies of
COD, BOD, N-NH; and SS were 46.5%; 46.1%; 66.3%, 61.09%.

1. Pat van deé

Hién nay, cting v6i nhiéu nganh coéng nghiép dang phat trién khéc, nganh cong
nghiép ché bién mu cao su dang duge xem 1a mot trong nhitng nganh phat trién kha manh
& nwdce ta. Vi su ra doi cta nhiéu nha may ché bién mu cao su di tao viéc lam cho hang
ngan nguoi lao dong, dong gop dang ké cho ngan sach nha nudce va dang phat trién nhanh
theo da tang treong kinh té, gop phan khong nho cho GDP cua dat nude (Pang Van Vinh.
2000). Ben canh nhitng lo1 ich ma cay cao su dem lai, nirde thai cao su trong qua trinh thu
gom va ché bién phét sinh ra ciing 1a mot van dé déng lo ngai. Hang ndm, nganh ché bién
mu cao su thai ra khoang 5 tri¢u m° nuée thai ma chwa duoe xir 1y hoan toan da tac hai
dén méi treong va con ngudi xung quanh, khong nhimg thé con true tiép tac dong khong
nho dén ngudn nude ngam gay phat sinh bénh tat, giam chat lrong cudc song. .. do that
su 1a mot van dé nan giai, thu hut sy quan tam sau sic cia xa hoi (Nguyén Ha Phuong
Ngin, 2010). Dé giai quyét vé van dé 6 nhiém mai trueong do nude thai cao su gay ra, cac
nha quan Iy méi truong da st dung rat nhiéu phwong phép dé xtr Iy nude thai cao su nhw
phwong phép vat 1y, hoa hoc, sinh hoc.... nham loai bo cac chat 6 nhiém hoac chuyén
ching tir dang doc sang dang khong doc thai ra moi truong. Nhung hau hét cac phwong
phap nay xt Iy khong triét dé mirc do 6 nhiém do nudc thai cao su va doi hoi chi phi dau
tur, van hanh 16n. Trude tinh hinh d6 nhiéu nwée trén thé gidi dang st dung phd bién cong
nghé phytoremediation, 1a cong nghé st dung thwe vét c6 kha niang hap thu chét 6 nhiém
trong moi truong nude hay dat dé xi 1, cai tao moi trrong bi 6 nhiém (Nguyén Thi Hong
Phuong, 2003). Phytoremediation ngay cang dwoc tmg dung rong rai trén toan thé gidi
cling nhuw ¢ Viét Nam. Vé6i vu diém 1a mot phuong phap don gian, von dau tu thap, vat
liéu dé tim ma lai than thién véi moéi truong.

Trong cac loai thue vat tmg dung cong nghé phytoremediation thi cay dau mé
(Jatropha curcas L.) da duoc nghién ctru rong rai trong Xt 1y nude thai, cay co wu diem
1a c6 kha nang chiu han cao. thich nghi véi méi truong nude thai tot va hon hét 1a co
tuoi tho cao hon cac loai cay thuy sinh (Duke and James,1983). Ngoai cac tinh nang do,
cay dau me con cung cap mot nguon loi 16n, cling nhu cung cap mot nguén nguyén lidu
sach, diesel sinh hoc, giam duoc viéc khai thac dau mo dudi long dét, han ché gay o
nhiém cho méi trrdng. Tuy nhién viée sit dung cay dau meé trong viée xit Iy nude thai
cao su con chura dwgc nghien ciru nhiéu. Vi vay chung to1 da fuirc hién nghién ciru dé tai:
“Nghién ctru xtt Iy nude thai cao su bang cay dau me”.
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2. Vat liéu va phwong phap nghién ciru

2.1 Vit liéu

— Nude thai cao su duoe thu tai hd thu gom cua nong trirong cao su Ho1 Nghia, thi
xa Tan Uyen, Binh Duong.

— Giéng cay dau mé mot nam tudi nhap tir Australia da dugc wom tai viron wom
thudc Trai Thuc nghiém Sinh Hoc cua trieong Pai hoc Nong Lam TP.HCM. Chon
nhting cay co kich thude dong déu, khong b1 sau bénh de lam thi nghiém.

2.2. Xay dung mé hinh thi nghiém va bé tri thi nghiém

Xay dung mo hinh thi nghiém: Dung
thung nurde khoang nhiwra c6 van xa da duoc cat
b6 ntra phan trén va chiéu cao thung sau khi cat
la 30 cm. Mo6i thung nude khoang nhiwa 1a mot
mo hinh thi nghiém. Sap xép vat liéu xit 1y theo
thir tu tir duoi lén 1a 1 1op da dam day 10 cm, ké
dén 1a 16p dat 20cm. Moi mo hinh thi nghiém
trong mot cay dau mé c6 chiéu cao tir 70 cm dén
120 cm. it 2 éng nude dai khoang 30 cm vao
mé hinh thi nghiém c6 ciy dau meé, ong dat
thang vao hai bén chau song song véi vi tri
trong cay nham cung cap oxy cho cay.

cay déu me

éng théng khi

Hinh 1. Mo hinh thi nghiem phac hoa

B tri thi nghigm: Thi nghiém duoc bd tri theo kiéu hoan toan ngau nhién goém 4
nghiém thire, 3 lan lap lai.

Nghiém thite 1 (NT1): Cay dau mé + nude may (d6i chimg).
Nghiém thitc 2 (NT2): Cay dau mé + nude thai cao su 25%.
Nghiém thitc 3 (NT3): Cay dau mé + nude thai cao su 50%.
Nghiém thitc 4 (NT4): Cay dau mé + nude thai cao su 75%.

. = B N

Hinh 2. Bo i thi nghiém
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Thuwc hién thi nghiém va phdan tich cdac chi tiéu: 1) Nudc thai thu vé, pha ra
céc nong do 25%, 50%, 75%. tudi cho cac nghiém thire (moé hinh) c6 chi tiéu nude thai.
Riéng nghiém thirc d6i chimg chi twéi nude may: 2) Liéu lwong twdi: 2 lit/mé hinh:
Thoi gian twdi: 3 ngay twdi 1 lan vao 5 gio chiéu; 3) Thoi gian thi nghiém 1a 30 ngay.

Bidng 1. Céc chi tiéu theo doi kha ning xir Iy mede thai cao su ciia cdy dau

mé ¢ 3 nong dé 25%, 50%, 75%

Stt | Chi tiéu theo doi Thai gian Phwong phap
1 | Chiéu cao cay Truede va sau thi nghiém | Dung thwée dﬁy do tir mat dat cua cay dén
chép 1a cao nhat.
2 | Sola Truwéce va sau thi nghiém | Pém
COD 1 1an/10 ngay Phwong phap hoan liru kin
4 | BOD;s Truede va sau thi nghiém Phéll tich tai Cong ty TNHH bach viét
bong Nai
5 | Ntong 1 1an/10 ngay Phwong phap Kjeldahl
6 | Nhiét do 1 lan/ 10 ngay Nhiét ké
7 | Mau Truede va sau thi nghiém Cam quan
8 | Chat ran lo hing 1 lan/ 10 ngay Phwong phép loc
9 | pH 1 lan/ 10 ngay May do pH

Phan tich va xi Iy s liéu: Tat ca so liéu chat lwrong mroc dau vao va dau ra duoc
phan tich va tinh gia tri trung binh va do léch chuan cho timg nghiém thitc bang phan
mem Minitab. Str dung phan mem MS excel vé do thi.

3. Két qua va thao luan

3.1. Sw tang trieong chiéu cao ciia cay diu me trong mwedéc thai cao su o' 3 né“ng
do nghién cieu 25%, 50% va 75%

Két qua su tang truong chiéu cao cay dau me duge trinh bay & hinh 3.

204
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NT1 NT2 NT3 NT4
Nghig¢m thirc

Hinh 3. Sir tang trirong chiéu cao trung binh cua cay dau me trong mirée thai cao su o' 3
nong do 25%, 50%, 75% o cac nghiem thirc
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Theo két qua thu duge & hinh 3 cho thay, chiéu cao trung binh cua cay dau me & cac
nghiém thirc sau thi nghiém déu tang. Trong céc nghiém thirc khao sat, nghiém thirc NT2
(cay dau mé + nudce thai cao su pha lodng 25%) co chiéu cao ciy tang cao nhét (cao hon so
v6i nghiém thire d6i chimg NT1) trong 30 ngay thi nghiém. véi chiéu cao tang 1a 4,02 cm
s0 v6i chiéu cao ban dau. Chiéu cao clia cay dau mé ciing cho thay ting & nghiém thire NT3
va NT4 véi chiéu cao tang theo thwr tw la 1,67 cm va lem so voi chiéu cao cay ban dau.
Diéu nay cho thay, cay dau me co thé sinh treong & cc noéng do nude thai cao su 25%,
50% va 75%. Nong d6 nudce thai cao su thap (25%) co thé 1a méi trrong thich hop kich
thich sy phét trién cta cay dau mé. Nong do mrde thai thap thuong kich thich sw phat trién
cua thure vat. Diéu nay da dwogc chirng minh boi Lé Thi Ngoc Xuan (2011), cho biét nude i
rac nong do thap kich thich sy tang trudng ca cay dau me.

3.2. Sw phat trién sé ld ciia cay diu me frong nwedc thai cao su o 3 né“ng do
25%, 50% va 75% o cdac nghiém thiec

251

201
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Nghiém thirc

Hinh 4. Sir phat trién s6 16 trung binh ciia cay dau mé trong mirde théi cao
su o 3 nong do 25%, 50% va 75%

Két qua & hinh 4 cho thay, téc do phét trién 14 clia cay dau me sau thi nghiém &
céc nghiém thire déu tang. trong d6 NT2 c6 s6 lwong 14 phat trién cao nhat so véi 3
nghiém thire con lai, véi s6 14 trung binh ban dau 1a 15.6 1a va sau 30 ngay thi nghiém
s6 14 trung binh 1a 18.6 14, tang 3 14. Nghiém thitc NT4 ¢6 s6 lwong 14 phat trién thap
nhat so véi 3 nghiém thire con lai v6i s6 14 ban dau 1a 20.6 1a va sau 30 ngay thi nghiém
thi s6 1a trung binh la 21 1a. So v61 vige trdi mrde may, vige tirdi murde thai voi 11611g do
thap (25%) lam cho cay dau me tang trwéng sinh dudng manh hon.

Nhu vay, co thé thay cay dau me twdi nude thai cao su 25% c6 tiém nang sinh
treong tot hon cay dau mé tudi nueée may do & trong nuwde thai cao su chira cac chat 6
nhiém 1a chat dinh dudng thue vat chi yéu 1a (N, chat hitu co...) va nuée thai duoc pha
lodng vé6i nong do thap lam cho cay dé dang hap thu va chuyén hoa tot hon (Nguyén
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Thi Hong Phuong, 2003). trong khi nuée mdy 1a nhimg loai nude da qua xi Iy thong
qua mot hé thong nha médy loc nude véi cac phwong phap cong nghiép thi hau nhw
lwong céc chat dinh dudng thyc vat déu rat thap. Tuy 1a ¢ 2 nong d6 nudce thai cao su
pha lodng 50%. 75% thi cay dau mé sinh trueéng va phét trién giam dan va kém hon
nude thai cao su 25% va nude may, do nude thai cao su & nong do cao du da pha loang
& 50% va 75% nhung nong do cac chat 6 nhiém ciing rat cao nén cay hap thu va chuyén
hoa cham céc chat dinh duong.

3.3. Két qua xw Iy pH

== NT1
il N T2
NT3
NT4

01/04 10/04 20/04 29/04
Th?igian

Hinh 5. Sir thay déi pH trong mieée thai cao su & cac nghiém thire theo thoi gian

Két qua vé su thay ddi gia tri pH & hinh 5 cho thay, pH ctia nude thai cao su duoc cai
thién rat nhiéu sau khi xtt Iy bang cay dau mé trong 30 ngay. Tir gia tri pH acid 1a 4.3 sau 30
ngay thi nghiém tang 1én gid tri trung tinh. pH & cac nghiém thire sau xi Iy bién dong tir 6.3
—7.0. Khoang pH nay thuan loi cho qua trinh sinh hoa dién ra trong mé hinh va ndm trong
2161 han cho phép o cot A (pH tr 6-9) cua QCVN 24-2011/BTNMT.

3.4. Két qua xit Iy BODs

Bdng 2. Ham lirong BOD; (ngQO-/1) trung binh trong mrcc thai cao su o 3
nong do 25%, 50%, 75%

Ham lrgng BODs (mgO,/1)
Trwéc thi nghiém Sau 30 ngay thi i
Nghiém thiec nghiém Hiéu suat (%)
NT1(PO) 2,234+0,02 1,2+ 0,05 46,1
NT2 347+0,8 13.8+ 0.3 60,2
NT3 58,1+ 1,28 38,72+ 0,47 33.35
NT4 114,1+1,28 85,87x 1,18 24,74
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Ham lwong BOD;s trong nude thai cao su sau 30 ngay xit I & cac nghiém thirc déu
giam hon so véi trude xi Iy. Nghiém thite NT2 xit Iy BODs tot nhat, ké dén 1a nghiém
thite NT3 va NT4. Nong d6 BODs cang cao thi kha nang xtt Iy cta cay dau meé cang
giam. Cay dau mé tudi nude thai cao su & nong do cao 50% va 70% thi cay van co kha
nang xu ly dwgc BODs mac du hi¢u suat thép hon so vo1 cay dau mé duoc twdi nude
thai cao su 25%. Hiéu suat xt Iy BOD ctia cay dau meé & cac nghiém thire NT2, NT3 va
NT4 theo thir twr 1a 60,2%: 33.35%: 24.74%. BOD la mot thong s6 biéu thi cho 6 nhiém
hitu co trong nude thai. Déi véi phwong phéap xi 1y, chat hiru co 1a nguon thire an cho
sinh vat trong hé théng xt 1y tiéu thy. Tuy nhién khi ham lwong chat hitu co qué cao
cling co thé gay doc cho sinh vat (Nguyén Thi Hong Phuong, 2003).

3.5. Két qua xi Iy COD
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Hinh 6. Sir thay déi ham heong COD (mg/l) trung binh trong meée thai cao su giita cac
nghiem thirc theo thoi gian

Két qua hinh 6 cho thay ham lrgng COD sau thi nghiém déu giam. Cu thé 1a NT2
¢6 ham lrong COD giam manh nhat véi ham lwrong ban dau 1a 62.3 sau thi nghiem la
24.9 (mg/l) dat tiéu chuan loai A theo QCVN 24-2009/BTNMT (phu luc 1), hiéu suat
dat 60%. Tiép theo 1a NT1 ¢6 ham lwong COD ban dau 1a 4,02 sau thi nghiém la 2.2
(mg/1) dat tieu chuan loai A theo QCVN 24-2009/BTNMT (phu luc 1) vo1 higu suat xir
1y 45.2%, NT3 c6 ham lwrong COD ban dau 1a 104.6 sau thi nghiém 1a 69.9 (mg/l) dat
tiéu chuan loai B theo QCVN 24-2009/BTNMT (phu luc 1) véi hiéu suat xir Iy 1a
33,4%, va cudi cing 1a NT4 ¢6 ham lwong COD giam thap nhat véi ham lwong ban dau
1a 205 sau thi nghiém 1a 154.5 (mg/1) dat hiéu suat xtt Iy 1a 24.6%. Qua d6 ching t6i co
thé thay duoc cay dau me co thé lam giam nong d6 COD trong nude thai cao su khi twdi
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nude thai vao hon nita con thé lam giam hrong COD nhiéu hon cay tuéi nude méy khi
cay duoc twro1 nurdc thai cao su ¢ nong do 25%.

3.6. Két qua xiv Iy NH;
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Hinh 7. Sir bién thién ham lirong NH; (ng/l) trung binh trong miede thai cao
su giita cac nghiem thire theo thoi gian

Hiéu suat (%)

[ Hisu suét (%)

NTA NT2 NT3 NT4
Nghiém thuoac

Hinh 8. Hiéu suat xir Iy NH; (%) giita cée nghiém thire trong miede thdi cao su

Qua két qua hinh 7 va hinh 8 cho thay, kha nang xit I NH; cao nhat 6 NT2, ban dau
la 12mg/1 sau thi nghiém la 0.6 dat tieu chuan loai A theo QCVN 24-2009/BTNMT (phu
luc 1) voi hieu suat xir 1y 95%. G NT4 do cay dau meé duoe twdi nude thai cao su & nf‘mg do
cao 1a 75% nén cho thay kha nang xir Iy NH; thap nhat, ban dau 1a 43.5% mg/l sau thi
nghiém 1a 15,6 mg/1 dat hiéu suat xir 1y 1a 64%. Tiép d6 1a NT1 cho két qua xtt Iy cao thi
hai vé1 ham hrong NH; ban dau 1a 4.3 mg/l sau thi nghiém la 0.4 mg/1 dat tiéu chuan loai A
theo QCVN 24-2009/BTNMT (phu luc 1) véi hiéu suat xit 1y 1a 90.6%, & NT3 cho thay kha
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nang xtt Iy NH; cao thit ba v6i ham hwong NH; ban dau 1a 24.4 mg/l sau thi nghiém 1a 5.6
mg/l, dat tieu chuan loai B theo QCVN 24-2009/BTNMT (phu luc 1) voi higu suat xur Iy la
77%. Hiéu suat xit I & mo hinh trong cay dau meé co tudi nude thai cao su 25% 16n hon so
v6i moé hinh trong cay dau meé c6 twdi nude méy. diéu nay cho thay cay dau mé co tudi
nude thai cao su 25% c6 kha nang hap thu va chuyén hoa tot hon so véi cay dau me duogc
twdi nude may, & mo hinh cay twdi nude thai cao su & nong do cao hon cu thé 1a 50% va
75% thi cay van hap thu t6t du khong cao bang cay duoc tudi bang mrée may.

3.7. Két qua xit Iy SS
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Hinh 9. Ham lirong SS (mg/l) trung binh trong miréce thai cao su giira cac
nghiem thirc theo thoi gian

Két qua hinh 9 cho thay SS trong nudc thai cao su & cac nghiém thire déu giam:
nghiém thirc NT2 c¢6 ham hrong SS ban dau la 145 4 mg/l, sau thi nghiem la 51 mg/1 dat
hiéu suat xtr 1y 1a 57,9% dat tieu chuan loai B theo QCVN 24-2009/BTNMT; NT3 hiéu suat
1a 49,7% dat tiéu chuan loai B theo QCVN 24-2009/BTNM; NT4 vo1 hieu suat xur Iy la
37.9%, kha nang xtt Iy thap nhat trong cac nghiém thirc. Piéu nay cho thay kha nang xt Iy
SS cna cay dau me giam theo s ting néng do ctia nude thai cao su.

3.8. Két qua xir Iy mau
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Hinh 11. Mau miedce thai cao su sau xir [y

Két qua xt I mau tir hinh 10 va hinh 11 cho thay, nude thai cao su & cac nong do
25%. 50%, 75% trude thi nghiém thi 6 mau vang nhat, duc. Tuy nhién sau xtt 1y bang cay
dau me, nude thai c6 mau trang khong khac biét so véi mau ciia nuée may (hinh 11). Nhw
vay co6 thé nhan thay cay dau me twéi nude thai cao su trén mé hinh canh dong tudi thi lam
giam duoc cac chat 6 nhiém, lam cho nudc trong hon (Nguyén Ha Phwong Ngan. 2010).

4. Két luan

Cay dau meé co6 kha nang chiu dung va kha nang xit Iy t6t trong nude thai cao su &
3 noéng doé 25%, 50%, 75%. Mirc do sinh trrong cia cay dau mé trong nude thai cao su
& nong do 25% cao hon 1a & nong do 50% va 75%. pH & cac nghiém thirc thi nghiém
tang tir pH acid 1én pH trung tinh. dao dong trong khoang 6.3 dén 7.0 nam trong gidi
han cho phép theo QCVN24-2009/BTNMT. Hieu suat xir Iy BODs, COD, NHj, SS ¢
nghiém thirc cay dau mé véi nude thai cao su pha lodng 25% cao hon nghiém thitc gom
cay dau me va nudce thai cao su pha lodng 50% va nghiém thitc gom cay dau me va
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nudc thai cao su pha loang 75%. Higu suat xur Iy BODs, COD, NHs. SS ¢ nghiem thire
vo1 nude thai cao su pha loang 25% la 60.2%, 60%, 95%. 57.9%. ham hrong BODs,
COD. NH; cua nude thai cao su 25% dau ra dat tiéu chuan loai A theo QCVN24-
2009/BTNMT, ham lwgng SS cua nude thai cao su 25% dau ra dat tiéu chuan loai B
theo QCVN24-2009/BTNMT.
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