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PANH GIA KHA NANG XU LY NUGC RI RAC
CUA CO VETIVER TRONG PIEU KIEN BO SUNG

CHE PHAM SINH HOC EM
H6 Bich Lién
Truong Pai hoc Thii Dau Mot

TOM TAT

Viéc khdac phuc 6 nhiém do nuoc ri vac gay ra ¢ cac khu vuce chon lap, xiw ly xac thai la yéu cau

cdp thiét trong bdo vé méi trwong. Co nhiéu phiwong phdp khéc nhau dé xir Iy nwde ri rdc, trong dé

sir dung thue vit la phwong phdp don gidn, chi phi thdp, thin thién véi méi truong va dang dweoc

ing dung nhiéu trén thé giGi. Nghién ciru cia ching téi da két hop thiee vit la co vetiver (Vetiveria
zizanioides L.) va ché pham sinh hoc (BI-CHEM® DC 1008 CB ) nham muc dich tim ra phwong
phap xir Iy nuée ri rac hiéu qua. Két qua nghién ciru da cho thdy nhiét dg va pH giita cdc nghiém

thire thi nghiém c6 sw bién dong khéng nhiéu véi nhiét dg bién dong trong khoang 27,5 — 29°C va

pH bién déng trong khodng 7,15 — 8,85; COD, N tong, do mau gidm nhiéu nhat & nghiém thirc xir [y

bang co vetiver co bo sung EM.

Tir khoa: co vetive, ri rac, ché pham sinh hoc

1. Gi6i thiéu

Hién nay, lugng nudc ri rac thai ra
hang ngiy & cac bai chon lap 1a rat 16n, gay
kho khén cho viéc xur 1y cling nhu gay 6
nhiém moi trudng xung quanh khu vuc bai
chon lap, dic biét 1a gay 6 nhiém ngudn
nude ngam va hau qua 1a anh huong x4u t6i
suc khoe con nguoi va cac sinh vat khéc.
Chinh vi thé ma véan dé xur 1y nude ri rac &
cac bai chon 1ap cling phan nao trd nén vo
cung cap thiét. C6 nhiéu phuong phap dé
xtr Iy 6 nhiém do nudc ri rac giy ra nhu:
hoa hoc, hoa 1y, sinh hoc — hiéu khi, sinh
hoc ki khi... nhung cac phuong phap nay
doi hoi nhidu vén dau tu, k¥ thuat va cong
ngh¢ phuc tap.

Phuong phap sinh hoc (phytore-
mediation) ra doi vao nam 1991 da khic
phuc dugc nhuge diém trén, 1a phuong phap
st dung thuc vat, thuc hién don gian, chi phi

*
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thap, than thién véi méi truong va dang duoc
{mg dung & nhiéu nudc trén thé gisi.

C6 nhiéu nghién ctru da sir dung mot sd
loai thuc vat nhu sdy, luc binh, beo cai, cd
mudi... nhim 1am giam tinh trang 6 nhiém
moi truong. Co vetiver trong nhitng nam
gan day dugc cac nha khoa hoc danh gia 1a
c6 tiém ndng cao trong cai tao moi truong
cling nhu ung dung c6 hiéu qua trong cong
tac bao v¢ moi truong.

Mot s nude trén thé gioi nhu: Uc,
Trung Quéc, Thai Lan... di 4p dung thanh
cong co vetiver dé xur 1y nude ri rac. O Viét
Nam, vi¢c ung dung co vetiver trong xur 1y
nudce thai con kha méi mé. Co vetiver dung
dé xur 1y nudc ri réc chi dimg lai & cac cong
trinh nghién ctru, chua c6 tng dung thuc té.
Nén van d& dit ra 1a chon mot phuong phép
nao d6 dé két hop véi co vetiver lam ting
hiéu sudt xur 1y 13 rt can thiét. Vi thé, dé tai
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“Danh gia kha nang xw ly nwoc ri rac cua
co vetiver (Vetiveria zizanioides L.) trong
diéu kién bé sung ché pham EM” duoc tién
hanh nhim muyc dich tim ra phuong phap
xtr Iy nude ri rdc mot cach hiéu qua, chi phi
thap, khong anh huong dén mai truong.

2. Vat liéu va phwong phap nghién
cuoru

2.1. Vit liéu

— Nudc ri rac: 14y tai Xi Nghiép Xir Ly
Chat Thai Nam Binh Duong. Nuéc ri réc
dugc pha loang (25%) c6 ham lugng cac
chat 6 nhiém dau vao COD 522 (mg/l), nito
tong 224 (mg/l), d6 mau 1.203, pH 8,35;
nhiét do 28 (°C).

— Co vetiver la giong Vetiveria
zizanioides L., 5 thang tudi, c6 ngudn gbc
tr Ha Lan, dugc mua & vuon thyc nghiém
Trung tdm Nghién ctru va chuyén giao
khoa hoc va cong nghé — Truong Pai hoc
N6ng L&m thanh phd H6 Chi Minh.

— Ché pham sinh hoc EM: BI-CHEM®
DC 1008 CB (thanh phan: Bacillus subtilis,
Bacillus amyloliquefaciens, Bacillus mega-
terium, Bacillus licheniformis, dugc mua tai
cong ty TNHH TM-DV Nam Giang (133/11
H6 Van Hué, phuong 9, quan Phi Nhuan,
thanh phd H6 Chi Minh).

2.2. Phuong phap nghién ciru

Phuong phap nghién ctu duoc tién
hanh theo céc giai doan sau:

2.2.1. Chudn bi vit liéu nghién ciru

» Dudng cay

— Dudng cay trong x6 nhua 20 lit c6
chira sin dung dich dudng ciy. Thanh phan
dinh dudng trong dung dich dudng cay
duoc pha theo cong thire KNOP (Nguyén
Ngoc Tan va Nguyén Dinh Huyén, 1981).

— Thot gian dudng cay la 15 ngay.
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= Thich nghi

— Sau 15 ngay dudng cay, tién hanh bd
sung nudc thai tir tir vao dé cho cay thich
nghi. Nong d6 nudc thai 13 5%.

— Thoi gian thich nghi la 15 ngay.

2.2.2. B6 tri thi nghiém

Thi nghiém duogc bd tri theo kiéu hoan
toan ngau nhién gdm 4 nghiém thic va 3
1an 1ap lai.

Hinh 2.1.So d6 bé tri thi nghiém

Nghiém thirc 1: Nghiém thic ddi
chtng, gém 15 lit nudc ri rac. Ki hiéu 1a
NT 1.1.

Nghiém thirc 2: Nudce ri rac (15 lit) +
15 cay co Vetiver. Ki hi¢u 1a NT 1.2.

Nghiém thirc 3: Nudce ri rac (15 lit) +
EM. Ki hi¢u 1a NT 1.3.

Nghiém thtre 4: Nudc ri rac (15 lit) +
15 cay co Vetiver + EM. Ki hiéu 1a NT 1.4,

(B6 sung 60g EM vao mdi nghiém thirc
c6 chi tiéu EM).

— Thoi gian thi nghiém 13 4 tuan.11

— Tién hanh theo ddi va ldy mau nudc
¢ cac nghiém thtrc phan tich cac chi tiéu.

2.2.3. Theo doi thi nghiém

Bdng 2.1. Cac chi tiéu va phuwong phdp

theo doi
Chi tiéu theo Thoi
STT B . Phwong phéap
doi gian
Dung thwéce day do tir
1 |Chiéudaila 11an/tuan | cb ré cta cay dén chép

I4 cao nhét

Dung thwéce day do t

2 | Chiéu dairé 11an/tudn

2 = > a Ve .
cO ré cua cay dén chop
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ré dai nhat
Téng sinh khéi | Cuébi thi
3 Can
co nghiém
2 1an/ )
4 |pH N May do pH
tuan
] 2 1an/
5 |Nhiét d6 R May do pH
tuan
2 Phwong phap dun hoan
6 |COD R R 9 phep
lan/tuan |Iwu kin
. Cubi thi ‘
7 |Nito tong N Phwong phap Kejldah
nghiém
8 Do mau cla Cuéi thi |Phwong phap quang
nwée ri rac nghiém | phd hép thu

2.2.4. Phan tich va xit Iy 56 liéu

Tat ca s6 liéu chat lugng nudce dau vao
va dau ra duoc phan tich va tinh gia tri
trung binh va do léch chuan cho ting
nghiém thic bang phan mén Minitab. Str
dung phan mém MS Excel dé vé& db thi.

3. Két qua va thao luin

3.1 Két qua vé sw sinh trudng cia cé
Vetiver trong thoi gian thi nghiém

Bing 3.1: Két qua vé su sinh truéng ciia co
Vetiver sau thoi gian thi nghiém

Nghiém
NT 1.2 NT 1.4
thre
Chi tiéu Trwéc
) Trwdce thi | Sau thi Sau thi
sinh thi
nghiém nghiém nghiém
tredng nghiém
Chiéu dai
14 TB 55 148 55 125
(cm)
Chiéu dai
ré TB 15 46 15 42
(cm)
Téng sinh
khéi twoi 47,1 127,56 46,5 113
TB (9)

Qua bang 3.1 chiing ta thiy rang ca
chiéu dai 1, chidu dai r& va tong sinh khi
tuoi & nghiém thire NT 1.2 déu dai va 16n

hon nghiém thire NT 1.4. Diéu nay c6 thé
& do ¢ nghiém thac NT 1.2 chi c6 co
vetiver con ¢ nghiém thuc NT 1.4 ngoai cd
vetiver con c¢O6 thém vi sinh vat nén &
nghiém thic 1.4 c6 sy canh tranh dinh
dudng gilra co vetiver va vi sinh vat nén co
vetiver sinh trudng va phat trién chdm hon
6 vetiver & nghiém thtrc 1.2. Tuy nhién tdc
dd sinh trudng cua co vetiver khong chénh
léch nhau nhiéu. Nén c6 thé két hop giira co
vetiver va ché pham dé xur 1y nudc ri rac.

3.2. Két qua vé chi tiéu nhiét dg (°C)

Hinh 3.1 cho thdy rang, nhiét do cua
nuéc ri rac & cic nghiém thic it c6 su bién
d6i, chi dao dong trong khoang 27,5°C —
29°C. Mitrc dao dong cua nhi¢t do nay
khong anh hudéng dén su sinh trudong va
kha ning xtr 1y cua co vetiver. Va nam
trong giéi han chiu duyng ctia cd vetiver
cling nhu gidi han cho phép theo QCVN
24-2009.

29.5

ampumNT 2.1
e=e=NT 2.2
NT 2.3

w——NT 2.4

Nhiét d6 (*C)

Ngay

Hinh 3.1: Biéu do sw bién doi nhiét dg gitta
cdc nghiém thirc theo thoi gian

3.3. Két qua vé chi tiéu pH

Qua hinh 3.2, chung t6i nhan thay gia
tri pH gita cac nghiém thirc c6 su bién
dong khong nhiéu tr 7,15 — 8,85, gia tri
pH nay nam trong giéi han sinh trudong va
phat trién cua co vetiver va hé vi sinh vat,
thuédn loi cho qua trinh sinh hoa trong hé
théng, khong anh huong dén kha nang xir
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1y cta co vetiver va nam trong giéi han
cho phép ¢ cot A (pH tir 6-9) cia QCVN
24 -2000.

e=l=NT 2.2

6
5
4 NT 2.3
3 e NT 2.4

@ NT 2.1

Gia tri pH

9/6 17/6 15/6

Ngay

Hinh 3.2: Biéu do su bién doi gid tri pH giita
cac nghiém thikc theo thoi gian
3.4. Két qua vé chi tiéu ham hrong
COD (mg/l)
Bing 3.2: Ham heong COD bién doi ¢ cdc

nghiém thiec

ghiém
Pc| NT1.1 NT 1.2 NT 1.3 NT 1.4
Ngay
25/5 580+1 | 580+1 | 580+1 | 580+t1
28/5 564t 4 | 522417 | 494+ 4 | 46213
2/6 564+ 7 | 505+ 10 | 468+ 2 | 400t 4
9/6 576 +3 | 452+ 10 | 420+5 | 37038
14/6 585+ 2 | 415+5 | 355+3 | 300+ 12
17/6 500+ 2 | 345+7 | 280+ 10 | 225+ 20
20/6 605+t5 | 298+2 | 210+9 | 18717
25/6 625+ 10 | 220+8 | 145+ 11 | 95+ 17
Hiéu
suit xo 62,06 75 83,62
ly (%)

Bang 3.2 cho thiy ham lugng COD &
cac nghiém thiac NT 1.2, NT 1.3, NT 1.4
déu giam xubéng con ham luong COD &
nghi¢m thiec NT 1.1 thi tdng 1én tor 580
(mg/l) 1én 625 (mg/1). Trong d6 ham lugng
COD giam nhiéu nhét 14 nghiém thirc NT
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1.4, tiép dén 1a nghiém thire NT 1.3 va thip
nhét 1a nghiém thirc NT 1.2 boi 1& nhu vay
1a do & nghiém thirc NT 1.4 c6 su két hop
gitra co vetiver va vi sinh vat nén kha nang
xtr Iy 13 cao nhét, nghiém thire NT 1.3 tuy
chi ¢6 nudc thai va ché pham EM nhung do
vi sinh vat ¢6 kha ning sinh san rat nhanh,
dic biét trong diéu kién pH, nhiét do va co
hé thong suc khi déu thich hop cho vi sinh
vat phat trién, con dbi vai nghi¢m thac NT
1.2 do chi ¢6 co vetiver ma hiéu qua xu ly
cua thyc vat cham hon nén hi¢u qua xu ly
thap nhAt.

Trong bang 3.2 ching t6i nhan thay
hiéu suat xt Iy COD ¢ nghiém thirc NT 1.4
1a cao nhét véi hiéu suat 83,62%, thir hai 1a
nghiém thic NT 1.3 voi hiéu suit 75%,
thap nhét 1a nghiém thire NT 1.2 véi hiéu
suét 1a 62,06%. Nudc thai sau xtr Iy & NT
1.4 dat loai B theo QCVN 24-20009.

3.5. Két qua vé chi tiéu nito tong sé
Bdng 3.3: Ham lirong nito tong (mgll) bién doi

gitta cac nghiém thuC

Nghiém
thirc
NT 1.1 NT 1.2 NT1.3 | NT1.4
Nito tdng
DBau vao
234+1 | 234+1 | 234+t1 |234t1
(mg/)
Paura(mg/)| 200+2 | 2046 | 27+7 | 2242
Hiéu suat xr
14,52 87,6 88,46 90,59
ly (%)

Tir két qua ciia bang 3.3 chung t6i nhan
thdy trong thoi gian thi nghiém ham luong
nito tong ¢ trong nudc ri rac déu giam
xudng. Tuy nhién ndng do giam xudng giira
cac nghiém thirc khéc bi¢t khong déng ké.

Hiéu sudt xir 1y cao nhit 1a nghiém
thire NT 1.4 véi hiéu suat cao 90,59%, thir
hai 1a nghiém thic NT 1.3 véi hiéu suét
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88,46%, thir ba 1a nghiém thie NT 1.2 véi  d6 mau giam tir 1.228 xudng 245 va thap
hiéu sudt 87,6% va thip nhit 1a nghiém  nhét 1 nghiém thire NT 1.2 d6 mau giam tir
thirc NT 1.1 v6i hiéu suat 14,52%. Nudc ri  1.228 xudng con 333. Diéu nay chung t6
rac sau khi xir 1y ¢ nghiém thirc nghiém  rang khi co vetiver két hop véi ché phdm
thiee NT 1.2, NT 1.3, NT 1.4 déu dat loai B EM thi hiéu qua xt 1y s& ting 1én.

(QCVN 25: 2009/BTNMT). 4. Két luan
3.6. Ket qua ve Chi tieu do mau — Co vetiver c6 kha nang sinh truong
Bing 3.4 Sy bién doi vé d mau ciia nwéce ri va phat trién tot trong nuéc ri rac pha lodng
rdac ¢ cdc nghiém thirc 25%. Muc dd sinh trudng cua co vetiver
ghiém trong nudc ri rac ¢6 bod sung ché pham EM
hio| N N khong chénh I¢ch nhiéu so véi trong diéu
Do ' ' ' ' kién khong b6 sung ché pham EM. Piéu d6
mau ching t6 c6 thé két hop giita co vetiver va
Pauvao|1208+05(1228+1|1.228+1 (1228408 ché pham EM dé xtr Iy nudc ri rac.
Daura | 1320410 | 333+3 [245+75| 69+6 — Nhiét 4 va pH gitra cac nghiém thirc
Hiéu c6 su bién dong khong nhi€u va nam trong
SuAt xip - 72,88 80,04 04,38 gidi han cho phép theo QCVN 24 — 2009.
ly (%) — Su két hop giita co vetiver va ché

Qua bang 3.4 ching t6i nhan thay d0  phim EM trong xir Iy nuéc ri réc lam giam
mau ¢ nghiém doi chimg (hay NT 1.1) tang  pym luong cac chat 6 nhiém trong nudc ri
Ién va co6 hién tuong pht dudng hda xay ra  t4¢ nhidu hon so véi chi co co vetiver.
(tw 1.228 lén 1.320). Trong khi d6 ¢ cac  Trong d6 hidu qua xir Iy COD la 83.62%,
nghiém thic con lai d6 mau déu giam  pjto tong 1a 90,59%, do mau la 94,80%.
xuong. Cu thé 1a nghiém thic giam nhi€u  Nyge sau qua trinh xur 1y dat loai B (theo
nhatlt la nghiéyn thire NT 1.4 do mau tir 1.228  QCVN 24-2009).
xuong 69, tiép theo la nghiém thirc NT 1.3

*

EVALUATION OF THE ABILITY TO HANDLE LEACHATE
OF VETIVER GRASS WITH ADDED EM PROBIOTICS
Ho Bich Lien
Thu Dau Mot University
ABSTRACT

Overcoming the pollution caused by leachate from landfill and waste disposal areas is
an urgent requirement for environmental protection. There are many different methods to
treat leachate, in which the method used plants is simple with low cost, environmentally
friendly and have been widely applied in the world. Our study combined vetiver grass
(Vetiveria zizanioides L.) and the probiotics (BI-CHEM® DC 1008 CB) so as to find an
effective leachate treatment method. The study results showed that the temperature and pH
of the experiments were not much different with temperature ranged from 27.5 - 29°C and
pH ranged from 7.15 to 8.85. COD, total N, the largest decline in color was the experiment
used vetiver grass supplemented with EM.

80



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

Tap chi Pai hoc Thi Dau Mét, s 5 (18) — 2014

TAI LIEU THAM KHAO
V& Thi Mai Huong, Tran Thanh Tung, Nghién ciru chi tiéu sinh 1y — héa sinh va khad néing xir 1y
nmiede thai 16 mé cia rau dira mede (Jussiaea repens L.), Tap chi Khoa hoc Pai Hoc Hué, sb 48,
2008.
Poan Duc Lan, Ché pham EM — mét san pham déc ddo cia cong nghé sinh hoc Nhdt Ban,
Khoa Sinh Héa truong Pai Hoc Tay Béc, 2005.
Nguyén Puc Lugng, Nguyén Thi Thuy Duong, Céng nghé sinh hoc méi trwong, Tap 1 — Cong
nghé xit Iy nude thai, NXB Pai hoc Qudc gia thanh phé Ho Chi Minh, 2003.
Nguyén Puc Lugng, Nguyén Thi Thuy Duong, Cong nghé sinh hoc méi truong, Tap 2 — Xur Iy
chdt thai hitu co, NXB Pai hoc Quc gia thanh phd HO Chi Minh, 2003.
Luong Dtc Pham, Cong nghé xir Iy nuée thai bang phwong phdap sinh hoc, NXB Giéo duc,
2000.
Nguyén Ngoc Tan, Nguyén Binh Huyén, Sdch tra citu va tom tit vé sinh 1y thue vat, NXB
Khoa hoc Ky thuét, 1981.
Ban soan thiao quy chuin ky thuit qudc gia vé chit luong nude, 2009. QCVN 24 —
2009/BTNMT quy chudn ky thudt quéc gia vé nuwée thdi cong nghiép. Bo Tai nguyén va Moi
truong, 20009.
EPA, Introduction to Phytoremediation. National Risk Management Research Laboratory
Office of Research and Development U.S Environmental Protection Agency Cincinnati, Ohio
45268, 2000.
ITRC (Interstate Technology & Regulatory Council), Phytotechnology Technical and
Regulatory Guidance and Decision Trees, Revised. PHYTO-3. Washington, D.C: Interstate
Technology & Regulatory Council, Phytotechnologies Team, Tech Reg Update, 20009.

[10] Teruo Higa, Technology of Effective Microorganisms: Concept and Phisiology. Royal

Agricultural College, Cirencester, UK, 2002.

81



