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Summary

Study and develop process for treatment of polluted water from cassava starch processing
for reuse in agricultural production in Kon Tum province

Primary results of our study on the treatment process of polluted wastewater from
cassava starch production showed that, wastewater after treatment process had lower index than
standard of column B (without targets NH4" and CN"), it may suggest the following procedure:
Preliminary treatment (discard mud and rubbish) — biological digest tank - biogas (additional
preparations EM) — Biological leach field - degree | (water bamboo - Cyberus inovolucratus)
— Biological leach field - degree Il (vetiver grass - Vetiveria zizanioides) — Ponds (water
hyacinth plant - Eichhornia crassipes).

Wastewater from processing of cassava starch after treatment was evaluated on
vegetable broccoli experiments, the result showed high-yield (theoretical yield reached 243.9
kg/360m?), which higher than 1. 6 times compared with control (150.3 kg/360m? when watered
with normal water) reduced pests and disease, the soil also added nitrogen, phosphorus and
potassium, but quality of vegetable maintained standards according to Decision No 99/2008/Qb-
BNN for targets NO3'.

I. DAT VAN PE

Nha may Lién doanh san xuét tinh bot san Kon Tum thudc xa Sa Binh, huyén Sa Thay,
tinh Kon Tum di vao hoat dong tir nam 2005. Mdi ngay nha may ché bién tir 350-450 tan sin cu,
san xudt ra trén 100 tin tinh bot. Nha may khong nhing tiéu thy sin clia nong dan trong huyén
ma con thu mua sin & cac dia phuwong khéc trong tinh va mot s huyén cua tinh Gia Lai, tao viéc
lam cho nhiéu lao dong tai dia phuong. Tuy nhién, méi truong & khu vuc xung quanh nha may
cling bi de doa nghiém trong.

Day 1a mot van dé "néng" can phai c6 sy hop tac giita Nha may Lién doanh san xuat tinh
bot san Kon Tum vé6i cac nha nghién ctru khoa hoc va chinh quyén dia phuong cac cap dé giai
quyét tinh trang 6 nhiém, dem lai méi trudong trong sach cho ngudi dan khu vyc nay. Xuit phat
tir tinh hinh 6 nhiém thwc té tai dja phuong va nhimg bat cap trong cong nghé xir Iy nudc thai tir
ché bién tinh bot san dé tai: “Nghién ciru irng dung cong nghé xiv Iy nguon nwéc 6 nhiém do
phé thii ché bién tinh bt sdn nham phuc vu san xudt nong nghiép va doi song ciia ngwoi din
tai tinh Kon Tum” &3 duoc trién khai tir nam 2009-2011. Bai viét 1a mot phan két qua cua dé tai
nay va phuong phap xir Iy nude 6 nhiém bang thuc vat thily sinh va ché pham sinh hoc 14 hudng
rat duoc quan tam.
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1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

- Mot sb loai thue vat thiy sinh dé xir Iy nude thai gdm: thue vat séng troi ndi (béo tay —
Eichhornia crassipes Solms), thuc vat song ndi (co vetiver - Vetiveria zizanioides L., thuy trac -
Cyberus inovolucratus).

- Cai xanh (Brassica juncea L.): st dung dé danh gia chat lugng nude sau xir 1y.
- Ché phim sinh hoc EM va nuéc thai tir ché bién tinh bot sén.

2.2. Dia diém va thoi gian nghién ciru

- Thi nghiém dugc bd tri tai x4 Sa Binh, huyén Sa Théy, tinh Kon Tum.

- Thoi gian tién hanh thi nghiém tir thang 9 nam 2010 dén thang 11 nam 2010.
2.3. Phwong phap nghién ciru

2.3.1. Phwong phdp bé tri thi nghiém

- St dung ché pham EM két hop véi thuc vat thiry sinh ap dung cho timg giai doan xir 1y
nhim muc dich tang hiéu qua xt Iy ngudn nudc 6 nhiém.

- Tién hanh song song 2 quy trinh, mdi quy trinh gdm 01 bé bd sung ché pham EM két
hop vai 02 bé trdng thuc vat thiy sinh song ndi va 01 bé trong thyc vat thity sinh song troi noi
(c6 s0i, cat dui day), mdi bé 1m?, thoi gian luu nude trong mdi bé 14 1 tuln.

- Nudc thai sau xt 1y duge ding dé tudi cho thi nghiém rau cai xanh. Thi nghiém gém 3
cong thire va lap lai 3 1an trong hop x6p c6 chiéu dai 50 cm, rong 30 cm va cao 40 cm, chtra 10
kg dit. Cham soc va bd sung lwong nude nhu nhau, sau 3 tudn thu hoach mau, danh gia sinh
trudng, nang suat, chat lugng rau va dat sau thi nghiém.

Cong thuc 1: 100% nude thuong khong 6 nhidm (dbi chimg)
Cong thire 2: 100% ngudn nude 6 nhiém chwa qua xir ly
Cong thic 3: 100% ngudn nude 6 nhidm da qua xi ly

2.3.2. Phwong phdp ldy méu va chi tiéu phan tich

Mau nude, dat va rau dugc ldy trude va sau khi két thic thi nghiém. Nudc phan tich cac
chi tiéu: (pH; BODs; COD; SS; NH,"; PO,%; CN); Dat phan tich cac chi tiéu (OC%, N%,
P,05%, K,0%); Rau phan tich chi tiéu NOg3'.

2.3.3. Phwong phadp danh gia

Panh gia chit luong rau, dit, nude trude va sau khi da xtr 1y theo quy chuin méi ban
hanh cua Viét Nam.

2.3.4. Phwong phdp xir Iy sé liéu

Két qua thi nghiém duogc xu ly bﬁng chuong trinh EXCEL, IRISTAT, véi LSDg g5 (Su sai
khac nho nhat c6 y nghia dung dé so sanh gitta cac 1an 1ap, do tin cay 1a 95%).

I1l. KET QUA VA THAO LUAN

1. Thir nghiém quy trinh xir Iy nguén nwée 6 nhiém do ché bién tinh bjt sin

2



Két qua danh gia chat lugng ngudn nudc thai ché bién tinh bot san sau khi xir Iy biogas tiép
tuc dugc xtr 1y bing cong nghé sinh hoc (két hop gitta ché phdm EM véi mot sb loai thuc vat thay
sinh) theo 2 quy trinh cho thay:

Bang 1. Chit lwgng nuée thai ché bién tinh bt sin tir cac quy trinh xir Iy

pH BODs COD SS NH," PO~ CN’

Quy trinh xir ly Truwoc khi xue Iy (mg/l)
7,3 863,9 1184 113 74,37 13,86 4,35

Sau khi xvr Iy (mg/l)
Quy trinh 1 7,1 16,88 48 28 23,52 9,29 0,69
Quy trinh 2 7,0 16,32 32 33 23,10 8,76 0,71
Hiéu sudt xir Iy ciia quy trinh (%)
Quy trinh 1 - 98,05 95,95 75,22 68,37 32,97 84,14
Quy trinh 2 - 98,11 97,30 70,80 68,94 36,80 83,68
QCVN24: 5,5-9 50 100 100 10 10 0,1
2009/BTNMT

Ghi chi: Quy trinh 1: Bé 1 (EM); bé 2 (Vetiver); bé 3 (Thuy trac); bé 4 (Béo tay).

Quy trinh 2: Bé 1 (EM); bé 2 (Thuy truc); bé 3 (Vetiver); bé 4 (Béo tay).

Quy trinh 1 va quy trinh 2 14 sy b tri két hop giita ché pham EM véi céc thuc vat thuy
sinh da cho hiéu quéa xtr 1y nudc thai ché bién tinh bot sdn véi cac gia tri sau: quy trinh 1 giam
98,05%BOD, 95,95% COD, 75,22% SS, 68,37% NH,4", 32,97% PO,> va 84,14% CN'". Quy trinh
2 giam 98,11% BOD, 97,30% COD, 97,30% SS, 68,94% NH,", 36,80% PO,> va 83,68% CN".
Chat lwong nudc thai sau khi xir 1y tuy con cao hon so vdi tiéu chuan xa thai va tai s dung
nhung di giam tir 6,1-6,3 1an so v&i nudc thai chua xir 1y.

Hai quy trinh xtr 1y ¢6 doi vi tri trong cta thuc vét thay sinh, nhung déu c6 két qua gan
nhu nhau, do vdy c6 thé chon 1 trong 2 quy trinh nay dé ap dung cho md hinh xir 1y nudc thai 6
nhiém tir ché bién tinh bot san quy md nha may.

Cé thé dé xuat quy trinh xir Iy nwéc thai tir ché bién tinh bt sin theo cic buwéc nhw
sau:

Budc 1: Xir Iy so bo: thu gom chét thai ran (bun dat va rac thai).

Budc 2. Bé sinh hoc (Biogas): xtr Iy yém khi c¢6 bd sung ché pham sinh hoc EM (khir mui
va tang hiéu suét xu 1y).

Budge 3. Bé loc (béi loc) sinh hoc bac I xu 1y bfmg thuc vat thuy sinh séng ndi (thuy
trac).

Budc 4. Bé loc (bii loc) sinh hoc bac II: xir 1y bang thuc vat thay sinh séng ndi (co
vetiver).

Budc 5. Bé sinh hoc (a0, hd): xtr Iy bang thuc vat thuy sinh sdng troi ndi (béo tay).
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Hinh 1. So d6 quy trinh xir Iy nwéc thai 6 nhiém tir CBTBS

2. Anh hwéng ciia nwéc thai ché bién tinh bot sin sau khi xir Iy dén sinh truwéng rau
cai xanh
Biang 2. Cac chi tiéu sinh truéng clia rau cai xanh khi chim séc bang cac ngudén nuée khac
nhau (sau khi trong 3 tuin)

TT Cong thirc Dai 14 trung binh R{ng la trung binh
(cm) (cm)
1 Nudc thuong - BC 26,3 13,8
2 Nudc thai chua xu ly 8,3 5,2
3 Nudc thai da xu ly 31,6 17,5
LSD o,05 1,09 0,45

Nghién ctru tai str dung nude thai ché bién tinh bot san dé phuc vu san xuat néng nghiép,
dem lai két qua phu hop véi diéu kién san xuét ciia dia phuong, vira lam giam thiéu 6 nhiém méi
truong lai vira giam lugng phan bon cho cay trong. Trong thi nghiém ding nudc thai sau xir 1y tir
bé s 4 ctia quy trinh 2 tudi cho cdy rau cai xanh (bang 2) di 1am ting kha ning sinh trudng va
phat trién cua cdy so voi cay duoc tudi bang nude thuong (dai - rong 1a dat gia tri cao nhat la
31,6 - 17,5 cm so véi ddi ching 26,3 -13,8 cm). St dung nudc thai ché bién tinh bot sin chua
qua xu ly lIam cho cay c¢6 triéu chirng ngd ddc, cdy sinh truong cham, 14 ua vang. Hon nira, khi
str dung nudce thai da xur Iy dé tudi cho rau cai xanh da lam ting toc do phat trién cta cay va han
ché sau bénh so véi tudi bang nude thudng va nudce thai chua qua xir 1y.

Bang 3. Anh huwéng ciia chit hrgng nwéc sau xir Iy dén ning suit va dw lrgng NO3™ trong
rau cai xanh

TT Cong thirc Ning suit Ning suit Iy thuyét | Duw lwong NO3
(g/chau) (kg/sao) (mg/kg toi)
1 Nude thuong - BC 165,7 150,3 132




2 Nudc thai chua xtr ly 24,7 22,3 12

3 Nudce thai da xur ly 271,0 243,9 220
LSDg 05 1,42 - -
Gioi han cho phép theo - - 500

0D99/2008/0P-BNN

Bang 3 cho thdy ning sudt cao nhét & cong thirc tudi bang nude thai sau xir ly, dat 271
g/chau (ly thuyét 1a 243,9 kg/sao) so véi dbi ching tudi nuwdc thudng chi dat 165,7 g/chau (ly
thuyét 1a 150,3 kg/sao). Rau cai dbi ching ra hoa som hon, cdy phat trién cham hon do nudc
thuong chira it dinh dudng hon.

Ham lugng nitrat cao nhat trong rau cai xanh tudi bang nudc thai di qua xir 1y dat 220
mg/kg rau tuoi, tuy ¢ cao hon d6i chimg nhung van thap hon rat nhiéu (gan 2,5 1an) so véi mirc
ctia quy dinh s6 99/2008/QD-BNN.

Khi tudi nuéc thai chua xir 1y cdy bi ngd doc ngay trong tudn dau tién, bo ré cta cdy bi
th6i den khong thé hat dinh dudng giup cdy phét trién, do vdy ham luong nitrat trong rau cai
xanh rat thap chi dat 12 mg/kg (xem hinh 2).

Bang 4. Anh hwéng ciia cac loai nwéce twéi dén chit lwong dat trong

TT Cong thire OC (%) N (%) P,Os (%) K20 (%)
1 Nudce thuong — BC 2,368 0,284 0,178 0,437
2 Nudc thai chua xu ly 2,935 0,513 0,190 0,543
3 Nudc thai da xu ly 2,503 0,436 0,186 0,459

Két qua phan tich chat luong dat sau khi sir dung cac loai nuéc tudi dé trong rau & bang
4 cho thiy, céc chi tiéu trong dat str dung nudc thai dd qua xur Iy nhu cac bon hitu co 1a 2,503%
(OC), nito 12 0,436% (N); phétpho 14 0,186% (P,0s) va kali 1 0,459% (K,0) tuy cao hon so voéi
d6i chung (tudi bang nudce thudng), nhung sir dung nude thai tir ché bién tinh bot san sau khi xu
1y da c6 tac dung gitp vi sinh vat hoat dong manh hon va lam cho dat toi x6p hon, cung cép
thém mot lugng dinh dudng cho dét gitp cho céy trong sinh trudng va phat trién t6t hon so véi
nudce thuong.

Két qua nay ciing tring hop véi tac gia Lé Thi Kim Cuc (2006) da nghién ctiru mé hinh
tai st dung nudc thai vung ché bién tinh bot sin tai Tan Hoa, huyén Quéc Oai, tinh Ha Tay dé
phuc vu san xuét néng nghiép, két qua theo dbi ning sudt & cac rudng tudi bang nudce thai da qua
xtr 1y dat 9.2 tin/ha cao hon so vé&i ddi ching (tudi bang nude thuong). Hon nita, khi st dung
nuée thai dd xtr Iy dé tudi cho lua khong lam ting mic do phét sinh cta sdu bénh trén dong
rudng.
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Hinh 2. Thi nghiém sir dung nwéc thai trueéc va sau xir Iy ddi véi rau cai xanh

IV. KET LUAN

1. Bé xir Iy nude thai 6 nhiém tir ché bién tinh bot san sau khi da xtr 1y biogas cho san
pham déu ra dat tiéu chuan cot B (trir chi tiéu NH4" va CN") ¢6 thé 4p dung quy trinh theo 4 budc
nhu sau: xir 1y so bo (loai dat, rac) — xir ly sinh hoc (b6 sung ché phdm EM) — bé loc hodc bai
loc sinh hoc (trong thity triic) — bé loc hodc bii loc sinh hoc (trong co vetiver) — bé hodc ao hd
sinh hoc (trong béo tay).

2. Rau cai xanh duogc tudi bang nude thai 6 nhidm tir ché bién tinh bot sin sau khi da xir

ly cho ning suét cao hon tudi bang nudc thuong, chat luong rau van dam béo tiéu chuan so vai
quy dinh s 99/2008/QD-BNN vé chi tiéu NOj .
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