TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM

(ndéng d6 6 nhiém gap 100 lan QCVN cho
phép chi 1a 1 mg/lit nén c¢6 sy thé chd cia
Na trong ciu tric ciia xo dira)

2. Dé nghi

Can nghién ctru thém vé kha ning hap
thu cia xo dura hoat hoa trong cac moi
truong hén hop cac kim loai khac nhau, &
cac nong do khac nhau dé ap dung trong moi
trudng 6 nhiém thuc té cac kim loai nang.
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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?2), which
higher than 1. 6 times compared with control (150.3 kg/360m?2 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/QD - BNN for targets NO3 -

Keywords: Cassava starch, agricultural, Kon Tum.
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I. BAT VAN DE

Nha may Lién doanh san xuat tinh bot
sén Kon Tum, thudc xd Sa Binh, huyén Sa
Thay, tinh Kon Tum di vao hoat dong tir
nam 2005. M&i ngay nha may ché bién tir
350 - 450 tan sdn ci, san xuét ra trén 100
tdn tinh bot. Nha may khong nhirng tiéu
thy sin cua néng dan trong huyén ma con
thu mua sin & cic dja phuong khac trong
tinh va mot sd 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.

Pay 1a mot van dé "néng" can phai co
su hop tac gitta Nha may Lién doanh san
xuét tinh bot sin Kon Tum véi cdc nha
nghién ctru khoa hoc va chinh quyén dia
phuong cac cip dé giai quyét tinh trang 6
nhiém, dem lai mdi trudng trong sach cho
nguoi dan khu vuc nay. Xuét phat tir tinh
hinh 6 nhiém thuc té tai dia phuong va
nhiing bét cap trong cong nghé xur ly nude
thai tir ché bién tinh bot sin, dé tai:
“Nghién ciru irng dyng cong nghé xir ly
nguon nwéc 0 nhiém do phé thii che
bién tinh bét sin nham phuc vu sin xudit
nong nghiép va doi séng ciia ngwoi din
tai tinh Kon Tum” d3 duoc trién khai tir
niam 2009 - 2011. Bai viét 1a mot phan két
qua cia d& tai nay va phuong phap xir Iy
nuéc 6 nhidm bang thyc vat thiy sinh va
ché phim sinh hoc 1a huéng dang duoc
quan tam.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién cru

- Mot s6 loai thuc vat thay sinh dé xur
Iy nude thai gdm: Thuc vat song tréi noi
(béo tdy - Eichhornia crassipes Solms),
thyc vat song ndi (cé vetiver - Vetiveria
zizanioides L., thuy trac - Cyberus
inovolucratus).

- Cai xanh (Brassica juncea L.): Su
dung dé danh gia chat luong nudc sau xir
ly.

- Ché pham sinh hoc EM va nudc thai
tir ché bién tinh bot san.

2. Phwong phap nghién ctru

2.1. Phwong phép bé tri thi nghiém

- Str dung ché pham EM két hop véi
thuc vat thuy sinh 4p dung cho tirng giai
doan xur Iy nhdam muc dich ting hiéu qua xtr
Iy ngudn nude 6 nhidm.

- Tién hanh song song 2 quy trinh, mi
quy trinh gom 01 bé b6 sung ché phim EM
két hop véi 02 bé trong thyc vat thuy sinh
song noi va 01 bé trong thyc vat thuy sinh
song tréi ndi (c6 soi, cat dudi day), mdi bé
1n1 thoi gian luu nude trong mdi bé 1a 1
tuan

- Nudc thai sau xir 1y duoc dung dé tudi
cho thi nghiém rau cai xanh. Thi nghiém
gom 3 cong thirc va lap lai 3 lan trong hop
x6p ¢6 chiéu dai 50 cm, rong 30 cm va cao
40 cm, chira 10 kg dat. Cham soc va bd
sung lwong nudc nhu nhau, sau 3 tudn thu
hoach mau, danh gia sinh truong, ning suét,
chat luong rau va dit sau thi nghiém.

Cong thtc 1: 100% nudc thuong khong
6 nhiém (d6i ching).

(@)

Cong thic 2: 100% ngudn nudc
nhiém chua qua xu ly.

(@)

Cong thirc 3: 100% ngudn nudc

nhiém da qua xir 1y.

2.2. Phwong phéap lay mau va chi
tiéu phan tich

Mau nudc, dat va rau duoc 13y trude va
sau khi két thic thi nghiém. Nudc phan tich
cac chi tiéu: (pH; BODs; COD; SS; NH4";
POs*; CNY); Dét phan tich cac chi tiéu
(OC%, N%, P205%, K20%); Rau phan tich
chi tiéu NOs".
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2.3. Phwong phap danh gia

banh gia chét lugng rau, dat, nude
trudce va sau khi da xu ly theo quy chuan
mai ban hanh cua Viét Nam.

2.4. Phwong phédp xw ly sé liéu

Két qua thi nghiém dugc xur 1y bing
chuong trinh EXCEL, IRISTAT, véi LSDoos
(Su sai khac nho nhit c¢6 ¥ nghia dung dé so
sanh gitta cac lan 1ap, 0 tin cay 1a 95%).

IIL. KET QUA VA THAO LUAN

1. Tht nghiém quy trinh xw ly ngyén
nwéc 6 nhiém do cheé bién tinh bot san

Két qua danh gia chat luong ngudn
nudce thai ché bién tinh bot sdn sau khi xtr
ly biogas tiép tuc dugc xir 1y bang cong
nghé sinh hoc (két hop giita ché pham EM
véi mot sb loai thuc vat thiy sinh) theo 2
quy trinh cho thiy:

Bdng 1. Chdt lwong nuéce thai ché bién tinh bét sin tir cdc quy trinh xir 1y

pH | BoDs | cob | ss | NHe+ | PO | CN-
Quy trinh xtv ly Trwéce khi xde ly (mgll)
73 | 8639 | 1184 | 113 | 7437 | 1386 | 435
Sau khi xtr ly (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 suét xt ly cta quy trinh (%)

Quy trinh 1 9805 | 9595 | 7522 | 6837 | 3297 | 84,14
Quy trinh 2 9811 | 9730 | 7080 | 6894 | 3680 | 8368
QCVN24: 2009/BTNMT | 55-9 50 100 100 10 10 0,1

Ghi chii: Quy trinh 1: B& 1 (EM); bé 2 (Vetiver); bé 3 (Thuy tric); bé 4 (Beo tay).
Quy trinh 2: Bé 1 (EM); bé 2 (Thuy tric); be 3 (Vetiver); bé 4 (Béo tay).

Quy trinh 1 va quy trinh 2 13 sy b tri két
hop giita ché pham EM véi cac thyuc vat thity
sinh da cho hiéu qua xir Iy nuéc thai ché bién
tinh bot sin voi cac gia tri sau: Quy trinh 1
giam 98,05% BOD, 95,95% COD, 75,22%
SS, 68,37% NH4", 32,97% PO4#* ~ va 84,14%
CN ™~ Quy trinh 2 giam 98,11% BOD, 97,30%
COD, 97,30% SS, 68,94% NH4", 36,80%
PO+~ va 83,68% CN - Chat lugng nudc thai
sau khi xtr ly tuy con cao hon so vdi tiéu
chuan xa thai va tai stir dung nhung di giam
tir 6,1 - 6,3 1an so voi nudc thai chwa xir Iy.

Hai quy trinh xir 1y ¢6 d6i vi tri trong
cua thuc vat thuy sinh, nhung déu co két
qua gan nhu nhau, do vdy c6 thé chon 1
trong 2 quy trinh nay dé ap dung cho mo
hinh xtr 1y nuéc thai 6 nhiém tir ché bién
tinh bot san quy mo nha may.
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Co thé dé xuét quy trinh xt Iy nudc thai
tir ché bién tinh bdt san theo cac budc nhu
sau:

~ Bude 1: Xur Iy so bo: Thu gom chét thi
ran (bun dat va rac thai).

_ Budce 2. ]Bé sinh hoc (Biogas): Xu ly
yém khi c6 b6 sung ché pham sinh hoc EM
(khtr mui va tang hi¢u suat xu ly).

Budc 3. Bé loc (bii loc) sinh hoc bc I:
Xu ly bang thuc vat thuy sinh song noi
(thuy truc).

Budc 4. Bé loc (bai loc) sinh hoc bac
II: Xu ly bang thuc vat thuy sinh song ndi
(co vetiver).

. Budc 5. Bé sinh hoc (ao, hd): Xu ly
bang thuc vat thuy sinh song troi noi (beo
tay).
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Nuéc thai
trwdc xir ly
=
= A
===
= Wi NUSG thai
sau xt ly
= [ =)
1 2 3 4

Hinh 1. So d6 quy trinh xir Iy mede thai 6 nhiém tir CBTBS

2. Anh hwéng cua nwéc thai ché bién tinh bot san sau khi xr ly dén sinh trwéng

rau cai xanh

Bang 2. Cac chi tiéu sinh truong cua rau cdi xanh khi cham soc bang cac nguon nudc
khac nhau (sau khi trong 3 tuan)

TT Coéng thirc Dai 14 trung binh (cm) Roéng 14 trung binh (cm)
1 |Nwéc thwong - DC 26,3 13,8
2 |Nuwéec théi chwa xi ly 8,3 5,2
3 | Nwd&c thai da xtv ly 31,6 17,5
LSD 0,05 1,09 0,45

Nghién ctru tai st dung nudc thai ché
bién tinh bot sin dé phuc vu san XUAt néng
nghiép, dem lai két qua phu hop véi diéu
kién san xuat cta dia phuong, vira 1am giam
thiéu 6 nhiém moéi truong lai vira giam
luong phan boén cho ciy trong. Trong thi
nghiém dung nudc thai sau xir 1y tir bé s6 4
cua quy trinh 2 tudi cho cdy rau cai xanh
(bang 2) da lam tang kha nang sinh truong
va phat trién cua ciy so voi cdy dugc tudi

bang nudc thuong (dai - rong 14 dat gia tri
cao nhit 14 31,6 - 17,5 cm so véi dbi chung
26,3 - 13,8 cm). Sir dung nudc thai ché bién
tinh bot san chua qua xir Iy 1am cho ciy c6
triéu chiing ngd doc, cay sinh truéng cham,
la Ga vang. Hon nira, khi st dung nudc thai
da xir Iy dé tudi cho rau cai xanh da lam
tang toc do phat trién cta cdy va han ché
sdu bénh so voi tudi bang nudc thuong va
nudce thai chua qua xt ly.

Bdng 3. Anh hieong ciia chat lwong nwée sau xir Iy dén nang sudt va duw heong NO3™
trong rau cdi xanh

™ Ning sl Ning st thuyi | D b Now
1 Nwéc thwong - BC 165,7 150,3 132
2 Nwée théi chwa xi ly 24,7 22,3 12
3 Nuwoc thai da xtr ly 271,0 2439 220
LSDo,05 1,42 - -
Gi6i han cho phép theo QP99/2008/Qb - BNN - - 500
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Bang 3 cho thiy ning suét cao nhat &
cong thirc tudi bang nude thai sau xur ly, dat
271 g/chau (Iy thuyét 1a 243,9 kg/sao) so
v6i dbi chimg tudi nuée thuong chi dat
165,7 g/chau (Iy thuyét 1a 150,3 kg/sao).
Rau cai ddi chimg ra hoa sém hon, cay phat
trién chdm hon do nuéc thudng chira it dinh
dudng hon.

Ham luong nitrat cao nhét trong rau cai
xanh tudi bang nudc thai dd qua xu 1y dat

220 mg/kg rau tuoi, tuy co cao hon ddi
ching nhung van thip hon rat nhiéu (gan
2,5 lan) so véi mirc cua quy dinh sb
99/2008/QDb - BNN.

Khi tudi nudc thai chua xu ly cdy bi
ngd doc ngay trong tuan dau tién, b ré
cia cdy bi thi den khong thé hut dinh
dudng gitp cdy phat trién, do vdy ham
lugng nitrat trong rau cai xanh rét thap chi
dat 12 mg/kg.

Badng 4. Anh huwéng cia cdc logi nwde tedi dén chdt hrong dat trong

T Céng thirc 0C (%) N (%) P20s (%) K20 (%)
1 [Nuéc thudng - BC 2,368 0,284 0,178 0,437
2 |Nwéc thai chwa xi Iy 2,935 0,513 0,190 0,543
3 | Nwoc thai da xr Iy 2,503 0,436 0,186 0,459

Két qua phan tich chat luong déat sau
khi sir dung céc loai nudc tudi dé trong rau
& bang 4 cho thay, cac chi tiéu trong dat sir
dung nudc thai dd qua xi 1y nhu cac bon
hiru co 1a 2,503% (OC), nito 1a 0,436% (N);
phdtpho 13 0,186% (P20s) va kali 1a 0,459%
(K20) tuy cao hon so vé6i dbi chimg (tudi
bang nudc thudng), nhung st dung nudc
thai tir ché bién tinh bot sin sau khi xir 1y
da co tac dung giup vi sinh vat hoat dong
manh hon va lam cho dat toi x6p hon, cung
cdp thém mot luong dinh dudng cho dit
gitip cho cdy trong sinh truong va phat trién
t6t hon so voi nude thuong.

Két qua nay ciing trang hop véi tac gia
L& Thi Kim Cuc (2006) da nghién ctru mo
hinh tai st dung nuéc thai ving ché bién
tinh bot sén tai Tan Hoa, huyén Quéc Oai,
tinh Ha Tay dé phuc vy san xuit nong
nghiép, két qua theo ddi ning suit & cac
rudng tudi bang nudc thai da qua xir 1y dat
9,2 tan/ha cao hon so véi dbi chimg (tudi
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bang nuéc thuong). Hon nita, khi st dung
nu6e thai da xir ly dé tudi cho lua khong
lam ting mirc d¢ phat sinh cua sau bénh
trén dong rudng.

IV. KET lU[\N

1. Bé xir ly nudc thai 6 nhiém tir ché
bién tinh bot sin sau khi dd xir Iy biogas
cho san phém dau ra dat tiéu chuan cot B
(trir chi tiéu NH4" va CN 7)) ¢6 thé 4p dung
quy trinh theo 4 budc nhu sau: Xu ly so bd
(loai dat, rac) — xu ly sinh hoc (b6 sung
ché pham EM) — bé loc hodc bii loc sinh
hoc (trdng thuy triac) — bé loc hodc bii loc
sinh hoc (trdng co vetiver) — bé hodc ao hd
sinh hoc (trdng béo tay).

2. Rau cai xanh dugc tudi bang nudc
thai 6 nhidm tir ché bién tinh bot sén sau khi
da xir Iy cho ning suat cao hon tudi bing
nu6e thuong, chat luong rau van dam bao
tiéu chudn so v6i quy dinh sé 99/2008/QD -
BNN vé chi tiéu NO3™.
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Ngwéi phan bién

TS. Nguyén Hong Son

TUYEN CHON BO CHUNG VI SINH VAT NHAM XU’ LY NU'OC THAI
CUA NHA MAY CHE BIEN TINH BOT SAN

Lwong Hiru Thanh, Vi Thay Nga, Lé Thi Thanh Thay,
Pao Van Théng, H¥a Thi Son, Tépg Hai V;Sm,
Cao Huong Giang, Ha Thi Thiay, Nguyén Thj Hang Nga

SUMMARY

Selection of microorganisms handle cassava starch processing waste water

Identified 01 combination of 04 strains of microorganisms resolution active carbohydrate
compounds (cellulose, starch), resolution insoluble phosphate, resolution sulfur compounds,
resolution nitrogen related compounds used in production of microorganism innoculant handling
cassava starch processing waste water. The microbial strains used in this study are intended to
species that are not in the list of restricted microorganisms used (according to the European
Community) and ensure the level of biosafety level 2. Project has identified a number of technical
parameters consistent with the biomass of microbial strains used in this study: pH, temperature,
environment, issued a similar rate, air, time biomass... test results in quality microbial biomass
showed that the density of microorganisms used in the study at >10°CFU/ml, biological activity
unchanged compared with the same original.

Key word: microorganism innoculant, cassava starch processing waste water.

I. BAT VAN DE

Qua trinh ché bién tinh bot sin thai ra
mot luong phe thai khong 16, phan vo sau
so ché chiém 20 - 35% tong trong luong
cua cu, trong qua trinh tach, loc tinh bot
thai ra mot lugng ba thai dang ké. Trung
binh dé san xuit duoc 1 tan tinh bdt can 3,5

- 4 tAn nguyén liuva7 -8 m? nudc, con s6
nay cho ta thay hoat dong san Xudt clia cac
nha may ché bién tinh bot sin hang ngay
thai ra mdi truong mot lugng phe thai ran
va long khong 10. Qua trinh chuyén hoéa tu
nhién cua cac chat thai ctia nha may ché
blen tinh bot san gy mui hoi, thdi, 0 nhiém
ngudn khéng khi, dat va nudc ngdm, anh
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