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1. Nguon gdc quy trinh

-Quy trinh duge xay dung dya trén két qua thyc hién dé tai cdp Bo thude duéanKhoahoc Cong
ngh¢ Nong nghiép vén vay ADB: “Nghién ctru img dung cong nghé xtr Iy nguon nude 6 nhidm do
phé thai ché bién tinh bot sén phuc vu san xut néng nghiép va doi song cta ngudi dan tai tinh Kon
Tum”.

- Thoi gian thue hién tir thang 9/2009 dén12/2011.

2.Phamvi ung dung

Quy trmh co the ap dung cho cac co so‘ ché blen tinh bot san dat o vung nguyen ligu co dién
tich mat bang san xuat rong dé xay du’ng hé théng xu ly sinh hoc voi quy trinh xtr 1y gom 7 giai doan.

3. Cac yéu ciu ky thuat chu yéu

3.1. Giai dogn I: Tachbunrdc, tinh bot thai va cac san pham du thira

Nude thai tir quy trinh ché bién tinh bot sén mang theo nhiéu rac, bun dat va tinh bot that thoat
trong qua trinh san xuat néu khong dugc loai bo d& gay tic cac thiét bi may moc va lam cham dong
chay. Véi luung bot va bun dét qua nh1eu s& lam cham qua trinh phan huy, tang lwong bun lang dong
dan dén tang s6 1an nao vét vé sinh bé biogas. Vi vay day la budc quan trong can tién hanh trude khi
duanudc thai vao xurly.

-Ractho gom dau mau, manh v tir vo va cti san, ¢6 ric tir thu hoach duoc loai bo nho hé thong
song chén rac va lugi c6 16 voi kichnho.

- Sau d6 nude chira bun dét va tinh bot thit thoat chay qua céc bé xdy ¢6 nhiéu vach ngan lién
tiép dé ling dong bun, dit va tinh bot tho.

- Bun va bot thd lang dong dugc vot 1én khi day bé; hdn hop nay co thé i véi vo lua tach ra tur
¢l sén (c6 bo sung thém vi lugng va ché pham vi sinh) lam phan bén ruéng hoac bon cho cay cdi
trong khuon vién cta Cong ty (hlen ¢6 str dung bin nay dé bon cho cay cao su).

3.2. Giai dogn 2: Ham i biogas

Viée thlet ke, xay dung ham u biogas tuy theo cong suat cia nha may, tuong duong ché bién 1
tan sén cii can 1 ham biogas dung tich 20 m3

Hamu blogas cotac dung gitip chovi Kkhuén ki khi hoat dong t6t hon boi kha nang duy tri nhiét
d6 6n dinh va ché d6 yém khi cua bé. . Trong qua trinh phan huy chat thai ki khi cta vi sinh vat da sinh
ra luong 16n khi biogas ma thanh phan chui yéu la khi métan, loai khi nay 6 thé sir dung thay dau dbt
chay méy phatdi¢n, dun néu trong bép an tap thé, nhién liéu dét 16 hoi sy nguyén liéu,..

Hém u biogas phan huy kin (c6 phu bat ¢ trén) nén khong lam phat tin cac khi doc hai rangoai
moi truong xung quanh, di¢t mam bénh c6 trong nude thai, tang hiéu qua qua trinh xtr ly va giir canh
quan moi truong trong lanh, sach s&. . o : )

3.3. Giai doan 3: Ho lang loc tu nhién ¢6 bo sung ché pham EM dé khir mui va ting so lugng
vikhuan ) . :

3.3.1. San xudt che pham EM thir cap:

EM thu cap dugc pha tir 1 1it EM goc tron vai 90 lit nudce sach va 1 lit ri duong hodc 1 kg
duongnau, sau S - 10 ngay khipH <4 la dung dugc.

3.3.2. Tylé dung trong xuly: . .

B6 sung EM ty 1¢ 1 1it/1.000 nude thi dé khir mui va lam ting thém luong vi khudn; tai bé nay
cac loai vi khuan hiéu khi hoat dong trén tang mat, ky khi hoat dong ¢ tang dudi theo mot cach tu
nhién.

Nhur vy mét phin chfi‘t httu co s€ dugce phan huy ¢ day, mot p}l?m ling dong ¢ day bé, nhu vay
nude thai s€ giam b6t mot phan cdn ba va mui hoi; sau d6 dugc chuyén sang bé ticp theo de xu ly.

3.4. Giaidoan 4: Ho suc kht

Ho suc khi co thé tich chua khoang 10.000 m3. Nude thai sau khi qua bé ling tw nhién da loai
bot duge mot phan chét hitu co va cin ba duge chuyén vao bé suc khi dé lam tang hoat dong cua cac
loai vi khuan hiéu khi thuc ddy nhanh qua trinh phan hiy. O dy khong khi dugc thdi vao bé lién tuc
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H0 trong thuy truc truoc khi lam dy an

nho hé¢ thong bomco cong suatlon qua céc dng dan  di vao trong nude tao ra dong chay chuyen dong
quanh bé hoa tan bot khi vao trong nuéc thai cung cép du lugng khi cho vi sinh vét hiéu khi hoat dong
voi higu qua cao nht. : . : ’ .

Sau khi qua giai doan xur ly yém khi va hiéu khi nude thai dugc dua qua bé loc lang c6 trong
cdy thuy sinh.

3.5. Giaidoan 5: Ho loc/bdiloc co kethap trong cdy thiiy tric

D6i véiao hd co dign tich bé mit rong 16n gan 1 ha can cai tién phu(mg phap xurly dé phi ho
véi diéu kién thyc té c6 mat bang han ché. Thay bang trong cay trén nén bai loc, co thé dung bé ndi
trong cay thily sinh ma kha nang xr ly ciing tot nhu trong trén nén bai loc vi qua theo ddi kha nang
phiét trién va bo ré ctia cy thuy tric trong dicu kién nude ngdp sau da cho Kkét qua tot.

*Cach lam bé don néi trong thuy truc

- Dung 6ng PVC c6 dudng kinh 110mm, két nbi voi nhau thanh khung be kin dang phao noi
hinh chit nhat ¢6 chidu dai 4m x rong 2m = 8m2, giita bé c6 1 dng ngang dé tang kha nang chiu tai ciia
be.

- Phia du6i be c6 16t ludi nilon dé cay bam re, trén mat be c6 dan nhiéu éng PVC nho dudng
kinh 13 mm hodc thanh tre dé budc cay cho khoi do matdo trong1a 9 cay/m2.

Ngoai ra c6 thé dung cay tre, luong than rong duong kinh tir 8 - 13 cm dé lam be nhung phai
tang cuong thém nhiéu gép 2 lan s6 cay lam khung dé gux cho be noi Kkhi c6 tai trong, loai be nay dé
kiém vat li¢u tai dia phuong lai c6 tinh kinh t€ hon so véi be lam bang ong PVC.

- Bé& ndi con tao ra canh quan 1am dep cho mit hd chira nudc thai, 1am giam déng ké sur thodt
hoi nudc ban cting mui héi vao trong khong khi. Ngoai ra viéc thu hoach thue vét thuy sinh sau m&i
muiaxir Iy cling kha d& dang, chi cankéo be vao vé sinh tiéu huy cay chétla lai c6 bé mdi cho vu sau.

3.6. Giai doan 6: Ho loc/bailpc cé kethop trong co vetiver

Ciing nhu trong thity trac, co vetiver c6 thé trong thanh bai loc hogc két be trong cdy tha ndi.
Khi didu kién mat bang khong du lam bai loc, c6 thé trong 0 xung quanh ven bo ho khong nhimg co
tac dung chong s6i mon bos dat ma con két hop lam bai loc thdm thau ven boho.

Trong diéu kién & nha may, c6 vetiver duoc trong xung quanh bd hd (cao 3,0 - 3,5 m) theo
hang ngang tao thanh béc theo do dbc ctia thanh hé. Nude thai dugc bom tir hd trong thuy trc vao
ranh dan nudc thai dao trén bo xung quanh ho (ranh sau 40 cm, rong 50 cm), cich 3mlaim¢ 1 cira dé
nude thai chay déu xudng bac tréng c6 cao nhat réi tir d6 thdm xubng céc bac thip hon.

3.7. Giaidoan 7: Thabéotdy

Beo dugc tha trong cac 6 ngan bang tre c6 day neo dé khi gi6 thoi béo khong bi co cum nén s&
dan déu khap mat hd, 1am nhur vay sé tao duoc khoang tréng cho béo sinh san va phat trién véi day da
Oxy cung cap cho cay.

Hoco thé tich khoang 20.000 dén 30.000 m3

4.Cac ky thuathd tro: .

-Nao vet be biogas dinh ky 11an/1 -2 nam.

-Nao Vet cacbé lang, suckhi dinh ky 1 lan/ 1-2nam.

- Chébién phan bon vi sinh tu bun nao vet va chit thai ran sinh ra tu khau ché bién tinh bt san.

-Su rdung khi gasinh hoc dé sdy san pham hoic trong sinh hoat.

- Danh gia chat lugng nude thai ciia quy trinh sau khixi Ly.

5.Hiéu qua cia quy trinh: .

- Chét lwong rau cai xanh tudi nuée thai ché bién sin sau khi da xtr Iy dam béo an toan so véi
quy dinh 99/2008/QD BNN (101 voichititu NO3- (< 600 mg/kg)

-Dbanh gid chét luong dat sau khi sr dung nguon nuée thai ché bién tinh bot san da qua xuly dé
cham soc cay trong cho thay, d4t da dugc cap thém mot luong dinh dudng déng ké so vé6i dét trong
cy tudi bang nudc thuong, cay sinh truong va phat trién tot hon.
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I. TARGETS

1. To sellect the process for treatment of polluted water from cassava starch processing reaching Vietnamese standard to reuse it in agricultural production.
2. To build the model for treatment of polluted water from cassava starch processing and keep cleaned living environment for local people.

II. RESEARCH RESULTS
1. Research on treatment p

tad

ibility of conta

To use some species of aquatic plants (Water bamboo, Vetiver grass, Reed, Water hyacinth, Pistia stratiotes and lucky bamboo)
for treatment of contaminated water sources from cassava starch processing, three of which gave very satisfactory results,
productivity after 21 days of treatment process; for water bamboo reached 94.5% (BOD5), 94.2% (COD); for vetiver grass
reached 94.9% (BOD5), 97.3% (COD) and water hyacinth reached 97.6% (BODS), 97.1% (COD).

water from cassava starch processing by some species of aquatic plantsyd
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2. Research process for treatment of contaminated water sources from cassava starch processing
The quality of contaminated water sources from cassava starch processing after biogas treatment stage was
evaluated and after combination treatment stage by EM products with some aquatic plants in two processes
were showed good results.

Processes for treatment of contaminated water sources

pH | BODs | cop | ss [ NHS | PO | CN
3. Assessing the quality of vegetables and soil after using the treated wastewater Treatment Results before tr (mg/l)
process 73 | 863,9 [ 1184 | 113 [ 7437 | 13,86 | 4,35
Vegetables Soil Results after tr t (mg/1)
TT | Formula | Productivity NO; 0C (%) N P,05 (%) K0 (%) Process 1 70 | 16,88 | 48 28 | 23552 | 929 [ 0,69
(@pot) (mg/kg) (%) Process 2 7,0 [ 1632 | 32 33 | 23,00 [ 876 [ 0,71
1 Normal 165,7 132 2,368 0,284 0,178 0,437 Productivity of process (%)
water -
il Process 1 = 98,05 95,95 75,22 68,37 32,97 84,14
2 | Wastewater 247 12 2,935 0,513 0,190 0,543 Process 2 - 98,11 97,30 70,80 68,94 36,80 83,68
s OCVNz4:
3 Wzsi;water 2710 220 2,503 0436 0,186 0,459 200/BINNVIL 559 30 100 100 10 10 0.1
e
LSDy 5 142 - - -
ngﬁ]fffva- - 500 - - - - 4. Test model for treatment of contaminated water

Water irrigation sources: 1 after treatment; 2 untreated; 3 tap water Sewage and sludge ﬂ

= 3 = [ o |
Waste water after treatment to be used in irrigatting mustard greens and gave the highest ]
yield in compare with control vegetable. Nitrate content in fresh testing vegetables was
nearly 2.5 times lower than the standard of 99/2008/QD-BNN. Amounts of N, P, K had
also been added into the soil and their percentages in the test soil were higher than in the
control soil.
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III. CONCLUTIONS

1. From 6 species of testing aquatic plants, there were only water bamboo,
vetiver grass and water hyacinth had the highest ability to treat and absorb color, odor,
suspended substrate and organic matter. Processing ability of these plants after 21
day's treatment for water bamboo reached 94.5% (BODYS), 94.2% (COD) and 83.67%
(NH4+); for vetiver grass reached 94.9% (BODS), 97.3% (COD), 83.82% (NH4+);
and water hyacinth reached 97.6% (BODS), 97.1% (COD) and 81.97% (NH4+).

2. To process contaminated water from of cassava starch processing after
biogas treatment to reach the standard of column B (without targets NH4+ and CN-), it
may suggest the following procedure: pretreatment (discard mud, rubbish...) ->
biological digest tank - biogas (additional preparations EM) -> biological leach field
degree 1 (water bamboo) -> biological leach field degree 2 (vetiver grass) -> ponds
(water hyacinth).

3. Wastewater after treatment is used to irrigate mustard greens for testing
productivity and residue toxity. Vegetables irrigating with waste water after treatment
giving the highest yield and nitrate content in fresh vegetables was nearly 2.5 times
lower than the standard of Regulation No. 99/2008/QD-BNN. The test soil had also
been added amount
sof N, P, K and their percentages were higher than the control soil.

Lake 7: water Lake 6: Vetiver
yaci grass
Wastewater output
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