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1. Mé dau

Nganh cong nghiép mia dudng & Viét Nam di vao hoat dong tir nhitmg nim 1995, dén nay da
c6 trén 40 nha may dang san xuét. Bén canh rt nhiéu loi ich vé& mit kinh té lai c6 nhiing han ché vé
mit moi trudng. T cdy mia thanh duong tinh phai trai qua rat nhiéu cong doan nén chat thai thai tir
qué trinh san xuit twong dbi nhiéu, bao gdm: ba mia tir khau nghién ép, cac hoa chat nhu Ca(OH),
H3POs... du thira trong qua trinh loai tap chét, chét thai, SO,, NaHSOj3 dur thira tir qua trinh khir mau
nude dudng, khoi, bui, mui trong qua trinh sdy va lam lanh dudng. Ngoai ra phai ké dén luong nudc
dudng, mat duong 10 ri trong qua trinh san xuat va cic san pham phé loai trong khau nguyén liéu.
Nghién ctru cia Nguyén Thi Son (2001) cho biét, tiéu ton nudc dé ép 1 tin mia 1a 13-15m° nudc,
trong d6 lugng nude thai ra can dugc xir 1y 1a 30%. Nhu vay chi tinh riéng vu mia 2008-2009 ép
duoc 9,65 triéu tan mia thi luong nudce can dung 1a 144,75 tri¢u m3, va lugng nudce thai s€ khoang
gan 50 tridu m?®. S6 liéu khao sat ciia Nguyén Thi Son, 2001 cta 9 nha may duong ciing cho biét,
nhiéu mau 6 nhiém mau va mui, ham lugng COD vuot qua tiéu chuén nudc thai loai B 1,2 — 12 1an,
BODs vuot qua 1,2 — 13 1an. Pic biét nudc thai tai nha may san xuat con, ham luong COD cao gap
240 dén 950 1an, BODs cao gap 11-450 lan va tong can lo ling (SS) cao gap 5-10 lan so véi TCVN
5945 - 2005 vé nudc thai loai B. Nhimg nim gan day ngudi dan di st dung nudc thai tir cac nha
may nay dé tudi cho cdy trong boi no chira mot lwong dinh dudng dam, 1an, kali cao. Tuy nhién mirc
do va gidi han anh huong ciia ching dén sinh trudng phat trién cta cay trong ciing nhu chat lugng
nong san va moi truong dat van chua duoc kiém tra. Trong bai viét nay chung toi trinh bay két qua
nghién ctru vé chat lugng nude thai mot s nha may duong, con va thyc trang st dung chiing trong
canh tac nong nghiép.

2. Vat liéu va phwong phap nghién ciru

Nghién ctru duoc tién hanh trong 2 nam 2009-2010. Mau nudc thai dugc lay 1am 4 dot: giai
doan nha may nghi ép, dau vu ép, gitta vu ép va cudi vu ép & cic nha may mia dudng va con thude
Cong ty Co phan mia dudng Lam Son, nha may mia duong Nong Cong, nha may mia dudng Viét
Pai dé phan tich cac chi tiéu: mau, mui, pHizo, EC, DO, COD, BODs, NH4", NO3, Ca**, Mg, téng
can, tong cin khong tan (cin lo limg), photpho tong s6, 1an d& tiéu, kali tong sd, kali d& tiéu, clo du,
tong sulfua (Sy), tong dau md, coliform, E.coli, Cr, Cd, Pb, Cu, Zn. Cac mau dat dugc 1y tai khu vuc
xung quanh cac nhia may mia dudng bao gdm c6 tudi va khong tudi nude thai. Mau dét duoc phan
tich cac chi tiéu: d6 am, pHkc, OC, N, P,0s, K0 tong sb, P,Os, K;0O dé tiéu, CEC, Ca*™", Mg"*".
Diéu tra hién trang nudc thai clia cac nha méay thong qua phiéu diéu tra, phong van truc tiép va danh
gia nhanh hi¢n truong céd sy tham gia ciia nguoi dan, can bg dia phuong va cac tai li€u thu thap.
Phuong phap phan tich, xir Iy mau: tly theo dic thu cta timg loai mau dugc xtr 1y theo tidu
chuan/quy chuan dé phan tich cac chi tiéu theo 10 TCN 386-99.
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3. Két qua nghién ctru va thao luén.

3.1. Pdnh gid chit lwong nwéc thdi ciia cdc nha mdy mia dwong va con theo cac cac hé
thong xi# Iy nuwéc thdi khac nhau.

Tai hé théng 1: Nudc thai nha may mia duong dugc xir Iy bang quy trinh cdng nghé hién dai,
nudc thai sau khi dugc xir Iy héa hoc duge d6 vao lan luot 5 hd sinh hoc dé xir ly sinh hoc. Mau
nudc duoc lay tai hd sinh hoc 1 va hd sinh hoc 5. Két qua phan tich cho thay, ham lugng cac chat
trong nudc thai vé& vao thoi diém gitra mia ép mia 1on hon nhiéu so véi lay vao cac thoi diém khac,
dac biét 1a ham lugng coliform, ecoli, tong cin lo limg. Ham lugng coliform nudc hé sinh hoc 1 tai
thoi diém gitra vu ép mia 1én dén 1.1x10° MPN/100ml, ecoli 1a 1500 MPN/100ml, tdng cin lo ling
la 330 mg/l. Nudc thai sau khi dugc xir Iy héa hoc (HSH1) hau hét cac chi tiéu vé mai, can lo lung,
COD, BODs, Coliform, Ecoli, tong dau m&, NH,", pH, céc chi tiéu kim loai nang da duoc cai thién
nhiéu va sau khi dugc xt ly sinh hoc dén hd s6 5 thi dat tiéu chuan nuéc thai cong nghiép loai B.

Tai hé thong 2: Nudc thai nha may mia duong dugc xtr Iy héa hoc so b va d6 vao hé théng
hd sinh hoc 1 va 2. Do hé théng hé sinh hoc 1 va 2 méi dugc hoan thién nén mau nudc duoc lay tai
ngudn thai truc tiép (chua qua xt Iy héa hoc) va hd sinh hoc 2. Tai thoi diém gitra vu ép mia cac chi
s6 V& cin lo ling, Coliform, BODs, COD cao hon nhiéu so véi cac thoi diém con lai. Nuéc thai truc
tiép tai hé thong 2 chua qua xtr ly sinh hoc 6 nhiém vé cac chi s6 mau, mui, ham lugng can lo ling,
Coliform, Ecoli, tong dau m& va NH,4", khi dugc xa Iy hod hoc so bd va xa vao 2 ho sinh hoc 1 va 2
thi cc chi s6 trén giam di rd rét. Tuy nhién cac chi s6 vé mau, mui, ham luong cin lo lang va NH,"
van con cao.

Tai hé thong 3: Nudc thai nha may mia duong do tryc tiép vao ho sinh hoc do chua c6 hé
thdng xir Iy héa hoc. Mau nude duoc Iy tai hd sinh hoc va muong dan nudce thai vao ruong (MVR).
Tai thoi diém giita vu ép mia cac chi s6 Coliform, BODs, COD cao cao hon cic thoi diém khéc. Vi
nuée thai chua duoc xir Iy hod hoc ma dua ludn vao hd sinh hoc sau d6 thai ra méi truong nén nudc
thai tai hd sinh hoc va nudc thai d6 ra muong déu c6 cac chi s6 vé& mau, mui, ham lwong cin lo ling,
coliform, ecoli, tong dau ma, clorua va NH4" cao.

Tai hé théng 4: Nudc thai nha may con (dich hém) duoc Iy tai bé chtra dung dich trudc va
sau xir ly biogas. Két qua phan tich cho thay, dich hém c6 ham lugng dinh dudng rat cao. Dich hém
trude xir 1y biogas 6 nhidgm vé mau, mui, cin tong so, can lo litng, DO, BODs, COD, Clorua, Sunfua,
pH, Zn va Cr; cac chi tiéu nay vuot ngudng cho phép nudc thai loai B tir 2 cho dén hang nghin lan.
Tuy nhién ham luong coliform, ecoli lai rat it va hau nhu khong co. Dich hém sau khi dwoc xir ly qua
bé Biogas di sinh mét luong coliform, ecoli, pH ting tir 3,9 1én 7,6; ham lugng cac chat khac giam di
rd rét song van bi 6 nhidm vé cac chi tiéu mau, mui, can téng sd, can lo lung, DO, BODs, COD,
clorua, sunfua, tong dau ma.

Nudc thai caa hé théng 1, 2, 3 khong 6 nhidm vé céc chi tiéu kim loai nang (Cu, Pb, Zn, Cd,
Cr) va cac ham lugng dinh dudng tong s6 (N, P,Os, K,0). Nudc thai tai hé thdng 2 va 3 bi 6 nhiém
mau, mui, can lo ling va ham luong NH4+, dac biét tai hé thong 3 ham luong cin lo ling, Coliform,
BODs, COD trong nudc thai rat cao.

Bang 1: Chét lwgng nuéc thai tai cac h¢ théng xir Iy muéc thai ciia cac nha may dwong va con.

TCVN

Chi tiéu H¢ théng 1 H¢ thong 2 H¢ théng 3 Hé thong 4
5945-2005

HSH1| HSH5| TXLSH| SXLSH| SXLSH| MVR | T.Biogas| S.Biogas| A B
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Mau (mg/| Pt)

Corpt pHi=7 15 9 56 68 64 72| 10262| 11638| 20| 50
1(;/[111;;§Cam HKC| KPH| HKC| HKC| HKC HKC KC KC| KPH| KPH
TS (mg/l) 404| 314  787|  553| 1446 745| 319189| 132574

sS (mg/l) 196/ 176 347| 207|253 271| 13833  8527| 50| 100
coD(mg/l) | 292| 207 2767 56,7| 2687 104,7| 378703| 13270,7| 50| 80
28;25 mof) 1 158l 113 1800| 347 1850 68,7| 241590/ 84682| 30| 50
Coliform 15493 657 701773/ 80080143 28 783| 3000/ 5000
(MPN/100ml)| 87530 269

Fecal coli

(MPN/100ml)| 6403| 28 217 81 17 1167 0 59
Tongdaumd | ) ngl 63l 332|155 673 840/ 1833| 1160 5| 5
(mg/l)

Clorua(mg/l) | 182| 174  485|  397| 2492 283| 38950, 47600/ 500| 600
Sunfua 206| 253 33 13 51 50| 12354| 5644| 02| 05
(mgl/l)

PH 76| 7.7 6,7 75 6,9 7.0 3.9 76| 6,0-9 5’55
EC (mS/em) | 049 048/ 080 062 1,93 209 2002 2367

Nts (mg/lit) | 10,35| 10,49| 1427| 11,07| 17,39|  10,84| 1993,00| 1620,50| 15/ 30
NH4* 10,05 950| 2100/ 1800/ 2005 1900/ 162000 160450 5| 10
NO5 250 200 500 400 460 400| 37950 376,00
Pts(mg/lity | 238 1.84| 479 416 329 353| 27259 20124| 4| 6
KOts 1241 456| 1678 1081 2533|  13.44| 3640,20| 7334,10

(mg/lit)

Ccu (mg/lit) 006| 006 012 008/ 008 0,07 1,07 023 2| 2
Pb (mg/lit) 003 003 007 003 004 0,04 0,17 017| 01| 05
cd(mg/lity | 0,005 0,005 0,006 0005 0005/ 0005| 0007 0,005|0,005| 0,01
Zn (mg/lit) 020l 009 050 040| 035 0,30 910 o038 3 3
Cr (mg/lit) 030 007 045 030 005 0,05 475 024 02| 1

Chit gidi: S6 liéu tinh trung binh cia 4 dot (dau vu ép, giita vu ép, cudi vu ép va thoi gian

nghi ép). HKC: Hoi kho chiu, KC: kho chiu, KPH: khong phat hién




3.2. Ham lrong dinh dudng trong nwée thai tai cic nha may dwong, con va thue
trang sir dung

Két qua phén tich ham lwong dinh dudng trong nudc thai cic nha may duong (bang 1) cho
thdy, ham lugng dam tong sé dao dong tir 10,35 — 17,39mg/l; ham luong lan tong s6 dao dong tir
1,84 — 4,79mg/l; ham luong kali tong s6 dao dong tir 4,56 — 25,33mg/l va nim trong ngudng cho
phép cua nudc thai loai B. V61 nudce thai nha may duong, cac nha may khong s dung nudc thai nay
dé tudi cho ciy trong ma do nudc thai chay qua rudng hodc ngudi dan dan vao tudi cho rudng nha
minh. Vi dat d6i thi nudc thai vira cung cap nude tudi vira bd sung phan nao dinh dudng nén cay
trong co tot hon so v6i xung quanh. Tai mot s6 rudng laa do nam canh hé théng xa thai nén nude thai
di vao c6 lam ting qué trinh tich liiy hitu co, trong qua trinh phéan giai hitu co c6 thé gay cac hién
twong théi, thira dam gay hién tuong d6 16p cua lua va cac hién twrong bénh ngoai da do tiép xtc cta
ngudi nong dan, thim chi nang suit laa c6 thé giam.

Két qua phan tich dich hém (dich hém) tai hé thong 4 cho biét, bén canh nhiing yéu t6 6
nhiém nhu mau, mui, cin lo ling...thi dich hém lai ¢6 wu thé v& mat dinh dudng, ham luong dam
trudc va sau khi xir 1y biogas lan luot 1a 1993mg/l va 1621mg/l (trung binh = 1807mg/l); ham luong
lan trude va sau khi xir 1y biogas 14 273mg/l va 201mg/1 (237); ham luong kali tong sb trude va sau
xtr Iy biogas 1a 3640mg/1 va 7334mg/l (5487). Nhu vay, ham lugng cac chat dam, lan, kali trong dich
hém déu rat cao, cao nhat 1a ham luong kali, tiép dén ham lugng dam va ham lugng 1an. Tinh trong 1
m? dich hém s& chira 3,9kg N; 3,4kg P,0s kg va 9,1kg K»0.

Theo s6 liéu diéu tra cho biét, tudi dich hém giam chi phi vé dau tu phan bén: phan dam
giam tur 20-50%, phan kali giam tir 20-40%, phén lan giam 80-100%. Dién tich mia dugc tudi dich
hém nang sut tang tr 15-30% so véi khong tudi, dac biét tudi dich hém cho mia lam gidm sau duc
than, gitip cdy mia luu gdc dugc 4 vu ma khong bi giam ning suét trong khi mia khong tuéi dich
hém chi dé Iuu gde duge 2 vu. Mot s6 nha may sir dung dich hém nay dé tudi cho mia, cy cao su,
cay keo va mot sb cay trong khéc, tuy nhiéu mic d6 anh huong ciia dich hém dén sinh truong, phat
trién, chat lugng cia cdy trong va mdi truong dat can phai duoc kiém dinh chinh xac. Phuong phap
tudi cling phai dugc xay dung phu hop voi diéu kién dia chét, dat dai va méi truong xung quanh.

Po thi 1: Ham hrong dinh dudng trong nuéc Po thi 2: Ham lwong dinh dwdng trong
thai nha may dwong nwéc thai nha may con (dich hém)
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3. 3. Anh huéng ciia nude thai nha may duong - con dén chét lwong dit nong nghiép

Két qua phan tich cho théy, dét ruong mia dugc tudi dich hém tai khu vuc hé théng 1 vé do
chua, ham luong chat dinh dudng N, P,0s, K50, céc chit trao d6i K*, Mg*™*, Ca** va dung tich hap
thu CEC khong thay ddi nhiéu so véi mau ddi chimg. Dat trong mia ¢ tudi nude thai hé théng 2 da
¢6 su bién dong tang nhe so véi khong tudi nude thai vé ham luong cacbon, 1an, kali téng s, canxi
trao doi, dung tich hap thu va dac biét pH dét tang tur 3,82 1én 4,83. Pat tré)ng lua ¢6 tudi nudce thai hé
théng 3 d6 chua dat dugc cai thién hon, pH dét dat 5,62; ham luong céac chét dinh dudng va cac chét
trao doi trong dat déu cao hon so véi dat trong mia. So sanh voi muc danh gia cia FAO-UNESCO
thi dét laa tuéi nude thai nha may duong hé thong 3 hoi chua; dam, 1an tong sb ¢ muc giau; cacbon
hitu co téng s6, dung tich hap thu dat & mic trung binh; ham lugng kali tong sb cao hon rat nhidu so
v6i dét trong mia hé thdng 2 va 4 nhung van ¢ mirc nghéo. Nhu vy budc dau nghién ciru cho thiy
twdi dich hém cho cdy trong chwa thdy biéu hién anh huong dén tinh chat dit nhung tudi nudc thai
nha may dudng cho cay trong di co biéu hién ting nhe ham luong cac chét trong dét.

Bing 2: Chét lugng d4t ndng nghi¢p bi anh hudng clia nude thai nha may duong va con
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0,366
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12,80
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5,62

0,279

0,213

0,901

2,103

3,83

11,04

1,44

16,96

4. Két luan

1. Chét lvong nude thai phu thude chit ché vao quy mo va chat luong hé théng xtr Iy nude thai
cta cdc nha may mia duong. Chét lugng nudc thai tai hé théng 1 hau nhu céc chi tiéu da dat tiéu chuan
loai B. Chét lugng nudc thai tai hé théng 2 va dac biét la hé théng 3 can phai xur Iy thém vé cac chi tiéu
mau, mui, cin lo limg va ham lugng NH;", Coliform, BODs, COD. Nudc thai nha may con ¢ ham
lugng dam, lan, kali, canxi, magie rat cao. C4c chi tiéu v& mau, mui, cin téng s, can lo ltmg, DO,
BODs, COD, clorua, sunfua, tong ddu m& can phai xt Iy tiép vi cao hon ngudng cho phép.



2. Sir dung nude thai nha may duong dé tudi cho cay trong di c6 biéu hién ting nhe néng do
cac chét trong dat trong, mot phan da dap tmg dwoc nhu cu nudc va dinh dudng ciy trong cho cac
rudng can gan nha may, tuy nhién can cé theo ddi dai han vé dién bién d6 chua va dinh dudng dat.

3. Str dung nudc thai nha may con c6 thé thay thé duoc rat nhidu dinh dudng trong phan hoa
hoc. Tuy nhién ciing can phai tiép tuc co cac theo dbi dai han vé cac chi tiéu N-NO3z', N-NH,", kim loai
ning trong dat. .. va mirc do anh hudng dén sinh truong, phat trién ctia ciy trong dé dwra ra khuyén céo
hop 1y vé mit tinh toan nhu cau tudi, bd sung phan bén va quy trinh tudi.
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Summary
Wastewater from sugar and ethanol plants and their use for agriculture

The study was carried out in some of sugar and ethanol plants in Thanh Hoa province with
four wastewater treatment systems: wastewater from sugar plant with well chemical and biological
treated; wastewater from sugar plant with chemical treatment and semi-biological treatment;
wastewater from sugar plant without chemical treatment goes through reservoirs and to drainage
systems; and wastewater from ethanol plant. Research results showed that wastewater from first
system meets irrigation standard, wastewater the second and third systems needs to be treated for
color, odor, suspended solids, NH4", E. coli, coliform, BODs, COD. Molasses from alcohol plant is
very rich of nitrogen, phosphorus, potassium, calcium, magnesium but violated some others items of
color, odor, total sediment, suspended solids, DO, BODs, COD, chloride, sulfide, and total lubricant.
Wastewater from sugar plant partially met for water demand and plant nutrition for dry land nearby
the factory vhile molasses from alcohol plant can replace a lot of nutrients in fertilizer. However, its
impact on soil quality and environment should be observed and asessed before making
recommendation to the farmer.

Keywords: Wastewater, sugar plant, ethanol plant
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