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GO VEWVER (Vetiveria zizanioidesL.):
MOT GIAI PHAP SINH HOC MG1 TRONG XU LY NUGC THA)

VETIVER GRASS (Vetiveria zizanioides L.): A NEW BIOLOGICAL SOLUTION
IN WASTEWATER TREATMENT
Pham Ngoc Van Anh, Pham Héng Pic Phude, Lé Quéc Tudn
Trung tam Céng nghé Sinh hoc, PHNL
DT: 8961712, Fax: 89607153

SUMMARY

Experiment of Vetiver grass (Vetiveria
zizanioides L.) in treating wastewater from Phu
Son piggery farm. Initial gained results show that
Vetiver is capable of treating effluent through
reduction of nutrient with efficiency 79% of BOD
compared with 50% of control experiment; 91%
of nitrogen and 85% of phosphorus of wastewater
from Phu Son piggery farm. When Vetiver is cul-
tivated in solution with equivalent concentration
of nitrogen and phosphorus of wastewater, it can
remove nutrient with efficiency 41.5% of nitro-
gen (310mg/l N-NH ) and 12% of phosphorus
(120mg/l P-PO ). Consequently, application of
Vetiver on treating wastewater of Phu Son piggery
farm is a considerable success. From the results
above, we could conclude that Vetiver is a bio-
lcgical and perspective method in wastewater
treatment.

DAT VAN DE

O nhidm moéi trudng nude 1a mot trong nhing
nguyén nhan gay anh hucérg dé&i sde khoe con
ngudi, déong vat nudl, thue vat va cdc sinh vat
khdc dac biét la thiay sinh vat. M6 con gay anh
hudng rdt lén dén hoat dong san xuat va phdt
trién cia xa hai. Véi su phdt trién clia cdc nganh
cdng nghiép va su gia tang nhu cau sinh hoat
cta con ngudi, lugng nudce thai ra cde kénh rach,
sdéng ngdi, ao hd,... ngay cang nhiéu lam nguén
nude tai nhimg noi nay bi 6 nhidm. Péng thai,
cdc doc chat cé trong nude thai di vao nude ngdm
va nude mit ma con ngudi s dung cho nhu cau
sinh hoat hang ngay.

Trén thuc té, qud trinh lam sach tu nhién
van dién ra trong cdc moi trudng nude & nhidm,
nhung qué trinh nay khéng thé nao ddp ung
nhu cidu ngay cang cao vé nudc sach clia ngudi
dan. Vi thé, hién nay céng nghé xi Iy nude thai
dang duge chi trong va phdt trién. Cdc qud trinh
xu 1y nude thai sit dung vi sinh vat va thuc vat
thuy sinh tir lau da duge ghi nhan 14 nhitng bién
phdp sinh hoe ¢6 hiéu qua. Gan day, d4 ¢é nhimng
nghién cdu < ly nude thai bing viée st dung ¢
Vetiver (Vetiveria zizanioides L.) [2] tai mdt s&

nudc Déng A. Tuy nhién méi ving 6 mét didu
kién tu nhién khdc nhau va Viét Nam la noi cé
diéu kién khi hau kha dac biét cho viéc phdt
trién cdc khu xu 1y sinh hoc dng dung thuc vat
bice cao.

T nhitng cd s trén, ching téi manh dan tién
hanh tréng thiy canh cd Vetiver dé xir 1y nugc
thai trong diéu kién thi nghiém va thir nghiém
thuc t& trén cdc ao chita nude thai tai trai chan
nudi heo Phu Son, huyén Théng Nhat, tinh Dong
Nai.

VAT LIEU VA PHUONG PHAP NGHIEN cUU

Co Vetiver duge tréng dung dich Knop (1865)
truge khi dua vao nude thai nhim én dinh qua
trinh sinh truéng va phat trién cta than va bd
1é cho viée hiit loc cac chat dinh dudng. Theo dai
sy bién dong BOD, PO *, NH,* trong khoang thai
gian 4, 8, 12, 16 ngay sau khi dua c¢d vao nudce
thai. Cdc chi tiéu sinh héa duge phan tich tai
Trung tdm Mai trudng — DPH Néng Lam.

Thi nghiém duge tién hanh tir thdng 10-11/
2001 tai vudn nhan g:idug o Vetiver, thude TTCN
Sinh hoe — BH Néug Lam (hinh 1 va 2).

Tham gia trong céng tdc trong thi nghiém co
Vetiver tai trai heo Pha Son do Chuong trinh ¢d
Vetiver — cong ty Thién Sinh thuc hién va quan
ly (hinh 3).

KET QUA VA THAO LUAN
Chi s6 pH

Trong thai gian thi nghiém, diéu kién nhiét
do 6 khodng 24,329,8°C, chi s6 pH ctia nudc thai
trong nghiém thic tréng cé dao déng tir 7.3-7.9,
trong khi & nghiém thdc déi ching 14 7.8-9.0. Su
khdc biét nay duge xem 1a ddng ké vi nudc thai
sau khi duge x 1y bing ¢ Vertiver cé thé thai
ra mdi trudng tiép nhéan theo tiéu chuian vé nudc
ctia B Khoa Hoc Céng nghé va Mai trusng [6].
Tuy vay, qua d6 cé thé thay ring, pH trong nudc
théi c6 cd Vetiver c¢6 gid tri 6n dinh trong thai
gian thi nghiém,

Na: hot Nong Lam TP.HCM
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Hinh 3. Bé ¢6 va ¢6 trong tai hé chita nude thdi trai heo Phi Son

Tap san KHKT Néng Lam nghiép, so 1/2002 Dai hoc Nong Lam TP.HCM
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Theo ddi dién ti€n thi nghiém, nhan thay cé
su phdt trién manh clia tdo trong cdc mau déi
chiing. trong khi dé & cdc chéiu tréng cd Vetiver
khéng ¢ su hién dién cda tdo. Piéu nay ching
to co Vetiver da lam gidm su phét trién cla tao
béng cdch han ché d4nh sdng mat trdi chidu vao
trong nudc thai. Va nhu thé, co Vetiver cé thé
lam han ché hién tugng phi dudng héa tide lam
giam lugng BOD thai ra mdi trudng tiép nhan.

Cdc chi tiéu N-NH_* va P-PO*

Dua trén két qua phan tich cdc chi tiéu
ammonia va phosphorus theo quy trinh 14y mau
4 ngay moét lan trong thoi gian thi nghiém la 16
ngay. Két qud thi nghiém cua mat dot thi nghiédm
dién hinh duge trinh bay qua bang 1 va 2.

Qua bang 1 va 2, ching tdi nhdn thay hiéu
sudt xu ly ammonium va phosphorus cla cd so
vd1 dol ching c¢é sy khac biét khéng ddng ké
diéu nay cho thay viéc 1am gidm cdc ham lugng
N va P trong nudce thai ciua hai nghiém thuc
trén khong cd su khdc biét tuy nhién véi su phdt
trién clia tao qud cao (xay ra hién tugng phu
dudng trong nghiém thic dol ching, ciing nhu

3

trong thuc té cdc¢ ao nudc thai tai trai heo Phu
Son) diéu nay cé nghia la qud trinh x& 1y nude
thai chua dugc hoan chinh vi khi nude thai ra
moi trudng ¢ ham lugng tdo trong nude qué cao
thi dong thdi ching ta da thai vao méi trudng
ti€p nhan mot ham lugng hitu co hoa tan ddng
ké.

Chi s6 BOD: (Biochemical oxygen demand
- nhu cau oxy sinh héa)

Theo tiéu chudn Viét Nam [6], nudc thai ti
tral chan nudi gia stc c¢6 gi4 tri chi s BOD nho
hon hodc bang 50 mg/l 1a cho phép &3 ra méi
trudng. Theo doi BOD cua nudc thai thi nghiém
tai hai thai diém: trude khi thay nudc thai va
sau khi két thdc thi nghiédm, ghi nhan s& ligu
nhu bang 3.

Qua béng 3 cho thay tri s§ BOD ¢ nghiém
thitc tréng ¢é gidm nhiéu so véi d6i ching va 6
thé thai ra méi trudng theo tiéu chudn Viet Nam
(50 mg0,/1 BOD). Tri s6 BOD trong nghiém thic
déi ching cdn cao, va néu nhu chung ta khong
ti€n hanh x 1y bing cé Vetiver thi qud trinh xU
ly tu nhién mac du ¢é hiéu qua nhung cing chua

Bang 1. Higu sudt xit Iy NH,;* ciia ¢6 Vetiver

Ham lugng N-NH," (mg/) trong dung dich

Ngay ; N
Co Vetiver P/C (khong trong cd)
0 311.22 311.22
4 230.81 229.96
S 151.39 147.93
12 133.11 111.96
16 26.61 34.50
Hi&u sudt x Iy sau 16 ngay (%) 91 89

Bang 2. Hiéu sudt xit ly PO, ciia ¢é Vetiver

Ham lugng P-PO,” (mg/) trong dung dich

- HER Cé Vetiver D/C (khong trong co)
0 119.15 119.15

4 §5.23 59.85

8 60.18 48.52

19 24.97 46.38

16 17.87 23.85

Hiéu sudt xir Iy sau 16 ngay (%) 85 80

Bang 8. Khd ndng khit BOD trong nutde thdi trude va sau khi tréng

Chi s BOD (mg/l) trong dung dich

Ngay : -
ke Cd Vetiver D/C (khong trong cb)
0 159 159
16 33.7 79.8

bai hoc Nong Lam TP.HCM
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dam bado duge chdt lugng nude thai ra moi truong
dat duge tidu chuan cho phép.

Tuy nhién kha nang lam sach edc thanh phan
dinh dudng trong nudc thii cua cdc thi nghié¢m
trén méi cho chung ta thay su phat trién va vai
trd lam sach nude thai cia tdng thé cia cdc thanh
phan sinh vat ¢6 trong dé. Véi su hoat dong cua
vi khuan, dong vat phit du, thue vat phi du va
thanh phan chu y&u trong cdc thi nghiém duge
theo dai la cd Vetiver ciing thdy duge rang hiéu
suat xu ly dat duge knd cao dén 91% doi vdi
nitrogen va 85% déi véi phosphorus.

Vi thé dé ndm bt duge vai tré quan trong
cua Vetiver trong qua trinh x l¥ nude thai dat
duge hidu suat nhu thé nao, ching téi da bd tri
mot nghiém thue tréng cd Vetiver trong dung
dich Knop duge diéu chinh lugng KH,PO, va thém
NH NO, (BC 2) sao cho ham lugng N va P trong
dung dich nay bang véi lugng N, P trong nudc
thai. Nghiém thic nham ghi nhan muc do hap
thu N, P ctia ¢6 Vetiver trong méi trutng khéng
phéi nude thai. K&t qua sau 16 ngay cho thdy, co
Vetiver hdp thu 41.5% ham lugng N-NH *va 12%
ham lugng P-PO,* c6 trong dung dich. So sanh
vdi hidu sudt xtt 1y N, P clia ¢0 ¢ bdng 1 va bang
2 nhan thay lugng N, P trong dung dich BC 2
giam it hon trong nghiém thde dung ¢é. Biéu
nay ching to, trong qud trinh x 1y nude thai cé
sut hoat dong ddng ké cia cdc vi khudn.

Ung dung thue t&

Qua qud trinh tham gia chuong trinh cd
Vetiver ciia Cong ty Thién Sinh, chiing t6i nhan
thdy da dng dung thanh céng viéc trong ¢d bao
vé by hd va xif 1y nude thai tai cdc hd chita nudc
thai & trai chan nuéi heo Phd Son (hinh 3).

Nhu vay, qua k&t qud thi nghiém va thi
nghiém trong thuc t&, c6 thé noi ¢d Vetiver cé
mdt vai tro kh4 quan trong trong viéc lam sach
nudc thai, bdo vé mdi trudng nudce. Viée ting dung
trong ¢6 thue nghiém & trai heo Pha Son la mot
bing ching hién nhién cho thdy cd Vetiver cé
mdt tiém nang rat 1én trong viéc xu 1y nude thai
bing cdch thiét k& mét s6 md hinh thich hgp
cho su phdt trién cla cd trong méi tuong quan
vGi hé thong thiy sinh nhim dat duge mbt hidu
qua xt ly cao nhéat,

NGHIEN CUU KHOA HOC KY THUAT

KET LUAN

Tit k&t qua trén cé thé dua ra mdt so két luan
sau:

- (6 thé néi ¢d Vetiver 1a mot loai thue vat
cé khd nang xr 1y nudc thai tét qua viée lam
giam BOD (159 mg0O./1) 79% so véi 50% cua BC
khong trong ¢6 va han ché su phét trién cda tao
trong qud trinh xt ly.

Cé Vetiver dat dugc hidu sudt xi ly kha
cao dén 91% dsi vdi nitrogen va 85% doi vdi
phosphorus (dd1 véi nude thai trai heo) va trong
dsi chimg ¢é dai vdi dung dinh céd ham lugng
nitrogen va phosphorus tuong duong véi nude thai
thi Vetiver di lam giam 41.5% N (311 mg/l N-
NH,*) va 12% P (119 P-PO*).

- Pa ung dung thanh céng viéc tréng co
Vetiver trong cdc hd nuée thai & trai heo Phu
Son, huyén Théng Nhat, tinh Péng Nai (Nguén:
Cong ty Thién Sinh).

TAI LIEU THAM KHAO

LE HUY B4, 2000. Méi truong. NXB Pai hoe Quéc
gia TPHCM. 417 trang.

PAUL TRUONG, 1997. Bdo cdo vé hgi thdo ¢é
Vetiver Quéc té tai Fouzhou. Trung Qudc 10/1997
(tailidu dich, chua xuat ban).

EDWIN E. G, DAVID J. M. P and HEATHER J.
G., 1987. Plant culture media, Volume 1. Formula-
tions and Uses. Exegetics Limited Press. P 251,
307.

THE WORLD BANK, 2000. Vetiver grass: A hedge
against erosion. 78p.

BO KHOA HOC, CONG NGHE va MOI TRUONG,
1995, Cdc titu chudn Nhé nude Viet Nam vé méi
truong, tap 1. Chat livong nude. 306 trang.

Tap san KHKT Néng Lam nghiép, s6 1/2002

Dai hoc Néng Lam TP.HCM




