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KIEM TOAN CHAT THAI CHAN NUOI BO
TAI XA MINH CHAU, HUYEN BA Vi, HA NOI

Vo Hiru Cong’, Phung Thi Hing
Hoc Vién Nong Nghiép Viét Nam

TOM TAT

Nghién ciru nay ap dung cong cu kiém toan chat thai nhdm xac dinh lugng chat thai phét sinh va
hiéu qua thu hdi dinh dudng ddi véi hoat dong chin nudi bo. Cac ndi dung kiém toan gom, tinh
toan dau vao va dau ra; dic tinh co ban cua chat thai; mic do 6 nhiém cua cac loai chat thai; giai
phap giam thiéu 6 nhiém. Nghién ctru thuc dia duoc thyuc hién véi 60 ho chin nudi bo, kiém toan
chat thai duoc thyc hién tai 03 ho. Két qua nghién ciru cho thdy, cac hd chian nudi c6 quy mé kha
nho, trung binh 09 con/hd. Udc tinh theo vong doi (20 thang ddi véi bo thit), mdi con tiéu thy
luong thire an 13 11,73 tAn, nude 1a 94,62 m®, luong thude khang sinh va vaccine 12 6 mg va luong
phan thai 1a 4,46 tan, nudc thai 1a 90,6 m®, Téng lugng phan thai udc tinh cho toan xa khoang
67,55 tAn/ngay, nudc thai khoang 893,3 m®/ngay, Ty 1é thu hdi chit thai dat 83,7%, trong do, bon
phan cho cay (61,06%), thu khi sinh hoc (35,87%), nudi giun qué (3,06%) va phan thai ra moi
truong chi yéu 1a chat thai sau biogas. Chat lugng nudc thai ¢ nong do TSS vuot 1,47 — 1,67 lan,
Ny vuot 1,52 1an, COD vuot 1,39 1an, BODs vuot 1,67 — 2,34 lan va Coliform vuot 1,8-8,8 1an so
v6i QCVN 62:2016/BTNMT.

Tir khoa: Kinh té tudn hoan, kiém todn cht thdi, thu hoi dinh dwong, mé hinh STAN, chan nuéi bo
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ABSTRACT

This study applies a waste audit tool to quantify generated waste and nutrition recovery for cattle
production. The research contents include calculation of inputs and outputs; characterization of
wastes; pollution level and pollution reduction solutions. Field research was carried out with 60
households raising cattle, waste audit was carried out at 03 households. Research results show that
livestock households have a relatively small scale with an average of 09 heads/household.
Estimated life cycle (20 months for beef cattle), each consumes 11.73 tons of food, 94.62 m3 of
water, 6 mg antibiotics and vaccine and generated 4,46 tons of wastes, 90.6 m® of wastewater. The
estimated waste is 67.55 tons/day, waste water is about 893.3 m3/day. Waste recovery rate
achieved 83.7%, of which, fertilizing for trees (61.1 %), biogas collection (35.87%), earthworm
raising (3.06%) and discharged into environment after biogas. The TSS concentration exceeds
1.47-1.67 times, Total N is 1.52 times, COD is 1.39 times, BODs is 1.67 - 2.34 times and Coliform
exceeds 1.8-8.8 times compared to QCVNG62:2016/BTNMT (National Regulation on Livestock
Wastewater).
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1. Gi6i thiéu

Chan nu6i la mdt trong hai linh vuc quan
trong chiém 55% co cdu nganh nong nghiép.
Trong d6, chin nudi bo cung cap ra thi truong
cac san phém da dang tur thit, sitta va cac san
pham tiéu dung hang ngay. Tinh dén thing
10/2018, dan bo ca nudce cbd 5,8 tri€u con, san
lugng thit bo dat 334,5 nghin tAn; san luong
sita dat 936 nghin tan [1]. Udc tinh luong thai
tir chan nu6i hang nam khoang 84,5 triéu tan
chat thai rdn va 50 triéu m® chét thai long.
Trong do, chi khoang 20% dugc su dung hiéu
qua (lam khi sinh hoc, U phan, nudi trun, cho
¢4 an...), con lai 80% luong chat thai chin
nudi di bi lang phi va phan 16n thai ra moi
truong gay 6 nhiém [2].

Chét thai tr chin nudi bd chira mot ham
luong dinh dudng 16n c6 gia tri cho cay trong
hodc cac vat nuoi khac. Trong phan bo chira
2,7-3,5% tong phospho (TP), 1,92-2,26%
tong nito (TN) va 19,93-21,96% carbon hiru
co (OC), trong nude tiéu chira 86,94-232 g/L
TP va 1,99-5,66 g/L TN [3]. Quén ly chat thai
khong hop 1y ¢6 thé gy ra nhiéu van dé nhu
6 nhiém hitu co trong dat, nudc, mui khod
chiu, nguy co gia tang hiéu g nha kinh [4].
Gan déy, khai niém kinh té tuan hoan dugc
coi nhu mot huéng méi cho phat trién bén
vimg kinh té. Theo Walter R. Stahel (2016),
vong tuan hoan kin (closing loops) c6 thé
giap viéc st dung tai nguyén lau dai hon,
gitip giam thiéu t&i 70% lugng phat thai qudc
gia, trong khi ting ning suit lao dong thém
4% va giam thiéu chat thai [5]. Dé kiém soat
dugc hiéu qua trong qua trinh san xudt tir
nguyén vt liéu dau vao dén san pham déu ra,
cong cu kiém toan chat thai duoc ap dung voi
4 ngi dung chinh: tinh toan dau vao va dau ra;
dac tinh co ban cua chét thai; mirc d6 6 nhiém
clia cac loai chat thai; giai phap giam thiéu 6
nhiém [4].

Kiém toan moi truong dugce thuc hién & nhiéu
qudc gia nhim hudng t6i hé thdng san xuit
khong chat thai (zero waste) [6] hodc ning
cao hiéu qua quan ly moi tru’orng trong doanh
nghiép [7 9]. Cong cu kiém toan moi truong
dugc chdp nhan va c6 tinh thong nhét toan

ciu 1a ISO 14001, ngay tir khi dugc ap dung
lan dau vao nam 1996 [10], n6 da tao mot loi
thé canh tranh cho céc doanh nghiép khi cé
thé ty danh gia noi bo [11]. Kiém toan chat
thai 1a mot dang didc trung cta kiém toan moi
truong. Nghién ctru cua Vivienne Rhea S.
Padura va Antonio J. Alcantara (2014) ap
dung kiém toan chat thai dé danh gia hé thong
quan 1y chét thai chan nudi lon tai Philippine
[12]. Cao Truong Son va cs (2018) ap dung
kiém toan chét thai d6i v6i chdn nudi bo thit
tai xa Gia Lam, Ha Noi [3]. Trong nghién ctru
nay, ching t6i ap dung kiém toan chat thai
trén hé thong chan nudi bo tai xa Minh Chau,
huyén Ba Vi, Ha Noi hudng t6i nong nghiép
khong chit thai.

2. Phuong phap nghién ciru

- Pia diém nghién ctru

Minh Chdu 13 mot x3 dio nim giita song
Hong, tach biét véi dia gidi Ha Noi va Vinh
Phuc (Hinh 1). Tong dién tich tu nhién 1a 563
ha, dién tich dit nong nghiép 1a 284 ha. Xa ¢
1470 ho véi tong dan sb 6765 ngudi chu yéu
song dwa vao ndéng nghiép 1a trong trot va
chan nubi bo va lon. Lugng chét thai udc tinh
khoang 115 tAn/ngay [14].

1 B0 1A B MR D07 T R A O R VL A G

u :
Hinh 1. Bja diém xi Minh Chéu (nguon: google map)
- Thu thép s6 liéu thir cap

Panh gia tong quan vé tinh hinh chian nuéi va
trdng trot: Cac bai bao, 4n phdm trén cac tap
chi khoa hoc, sb liéu nién giam théng ké,
trang thong tin cia Cuc chidn nudi, Bo
NN&PTNT. Tong quan vé dic diém tu nhién,
tinh hinh phat trién kinh té - xd hoi cia xa
Minh Chau, sb liéu vé cac co s& chian nudi bo
va lon, xac dinh co cau va sd luong vat nudi
trén dia ban xa: Bao cao tong két cia UBND
X4, huyén Ba Vi.
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- Thu thap sé liéu so cip

Cac mo hinh xir 1y chat thai thu hoi tai
nguyén, san xuét phan bon, khi sinh hog, thuc
hién diéu tra tai cac co s& chian nudi dé danh
gia tong quat cac hinh thirc thu hdi phan thai,
nudc thai va cac bién phap xu ly chat thai
chin nudi dang dugc ap dung. Thiét ké phiéu
diéu tra va thuc hién diéu tra phong van tai
60/452 co s& chan nudi bo.

- Kiém toan dong thai

Kiém toan dong thai gdm 4 ndi dung;

+ Noi dung 1: Tinh toan dau vao (nudc, thic
an tho, cam ngd) va dau ra (phan, nudc tiéu,
nude rira chudng)

+ NOi dung 2: Xac dinh dac trung cua chét
thai (phan thai va nudc thai)

+ Noi dung 3: Panh gia muc d6 6 nhiém

+ Noi dung 4: Giai phap giam thiéu 6 nhiém

- Phuong phép 14y mau va phan tich

Tién hanh lay 03 miu nudc thai dé phén tich
cac chi tiéu: pH, T-N, T-P, BODs, COD,
Colifrom. Cac mau nudc thai dugc lay sau hé
thong biogas ciia co s& chin nudi bo sita
(NT1), nude thai sau biogas co sé chan nudi
bo thit (NT2), nudc thai tai cong xa thai tap
trung khu chin nuoi bo (NT3), ngay ldy mau
23/4/2019. Két qua dugc so sanh véi cot B
cia QCVN 62-MT:2016/BTNMT Quy chuin
vé nudc thai chan nudi. S6 lidu kiém todn
duoc phan tich va chay trén mé hinh STAN
(subSTance flow ANalysis) [13, 15].

3. Két qua va ban luin

3.1. Bic diém chén nuéi bo xia Minh Chéu
Minh Chau dugc xac dinh 1a mét trong nhiing
x4 trong diém chin nudi bo trén dia ban thanh
pho Ha N¢i. Nam 2018, tong dan bo 1a 4004
con gébm bo sira (19,48%), bo sinh sin
(39,96%), bo thit (40,26%) va bo duc giéng
(0,3%) (Bang 1). Toan xa c6 452 h nudi bo
véi quy mo nong ho va gia trai dao dong tur 3-
27 con/hd, trong d6 chan nudi quy mo gia trai
chu yéu 1a bo sira, nudi tir 7 con tré 1én. He
thong chuong trai kién co va ban kién co
chiém 96,7%, s0 it hd chan nudi st dung

chuéng trai don so nén dit va mai rom. Dién
tich chudng trung binh khoang 78,05 m? (dao
dong tr 16 m? - 300 m2). Trong dod, cac hd cod
dién tich chudng nuéi 16n chu yéu l1a cac ho
chin nubi bo sita, mdi con bo sita ¢ dién tich
trung binh 8,6 m?con, bo thit chiém khoang
7,1 m?/con. Gan day, hoat dong chian nuoi cua
X3 ¢o xu huéng chuyén dich sang chin nudi
bo 1y thit hodc hinh thirc chan nudi két hop
khai thac stra [14]. Thoi gian nudi bo thit binh
quan tir 18 thang dén 20 thang, bo sinh san va
bo sita bat ddu dugc phoi gidng tir thang thir
18, bo sira s& cho sita ngay sau ltra bo dau
tién. Thirc an thd xanh gdm co voi, than cdy
chudi, than cdy ngo; thirc an tinh gdm cam
ngd va cam vién bd sita; thirc dn dd qua ché
bién c6 cdy ngd u chua.
Bang 1. S6 liwong bo nam 2017 — 2018

Loai bo Nim 2018 Ti l¢
BO sita 780 19.48%
B0 sinh san 1600 39.96%
Bo thit 1612 40.26%
Bo duc giong 12 0.30%
Tong 4004

3.2. Quy trinh chdn nuoi bo

So d6 dong vit chat trong chan nudi bo thit
Quy trinh chan nuéi bo dugc chia lam 4 giai
doan voi tong thoi gian 20 thang. Béit dau
chin nudi bo, cac ho s& mua bé gidng 6 thang
tudi tré 1én, khi chung da an co, khong con
phu thudc vao stta me. BE dugc cho an va
tiém cac loai vacxin phong bénh nhu 16 mém
long moéng, tu huyét tring. Luong thirc dn va
nude udng tidu thy va thai ra dugc quyét dinh
boi giai doan sinh trudng va dinh muc cta
nguoi chian nudi. Pinh muc st dung nudc
udng, nudc rira chudng, thirc dn va chét thai
duoc thé hién ¢ Hinh 2. Trong moét chu ki
chan nudi bo thit, mdt con bd s& tiéu ton
11,73 tn thire dn céc loai gém 11,46 tan thac
an thd xanh va 0,57 tan thirc an tinh, nudce tiéu
tén 94,62 m®. Luong chét thai binh quan ma
ching thai ra gdm 4,46 tin chét thai rin va
3,84m® nude tiéu (Hinh 2). Day sé& 1a co so dé
¢6 thé ude tinh lugng N va P trong cac yéu td
dAu vao - dau ra trong quy trinh chan nuéi bo.
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Nirdre: 19440 lcon
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kg/con

Cam ngo: % kg/con
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Cam ngo: 180 kg/ieon
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Nirdre rirn chudng:
10800l con

Hinh 2. So d6 dong trong quy trinh chéin nudi bo thit

Bang 2. Ddc tinh nwdc thai chan nudi bo

K&t qua phan tich

QCVNG62:2016/BTNMT

Thong so Donvi NT1 NT2 NT3 (Cot B)
pH - 6,74 7,15 7,43 5,5-9,0
TSS mg/L 251 213 78 150
Téng N mg/L 229 85 150
CcoD mg/L 418 386 302 300
BODs mg/L 234 216 167 100
Coliforms MNP/100mL 44.000 13.000 9.300 5.000

Ghi chii: NT1: Nude thdi sau bé biogas xuir Iy chdt thai bo sita; NT2: Nude thai sau bé Biogas xit Iy chat
thai bo thit; NT3: Nudc thdi tai cong xd thai tdp trung khu chan nudi bo.

3.3. Diic tinh chit thdii

- Ddc tinh nuée thai: Chat thai duge céc co s&
chin nudi dua vao hé thdng biogas trudc khi
thai bo ra moi truong nén trong nghién cuu
nay, ddc trung nudc thai cia bo sira va bo thit
dugc 1dy ¢ sau hé thong biogas ciia cac hod
chin nudi bo sita va bo thit khac nhau. Két
quéa phan tich cho thdy TSS vugt quy chuan
cho phép 1a 1,47 dén 1,67 lan, tong N vuot
quy chuan 1,7 1an, BOD;s vuot quy chuan 1,67
dén 4,2 1an. COD vuot quy chuan 1,08 dén
3,02 lan. Tong coliform vuot quy chudn 1,86
dén 3,1 1an. Tuy nhién, trong qua trinh lan
truyén trong moéi trudng, ap luc vuot quy
chuan cho phép da giam di nhiéu tai cong xa
thai tdp trung. V6 Hitu Cong va cong su
(2018) da chi ra rang, han ché viéc ddy phan
thai xudng hé thong biogas bang cic phuong
phap U compost hodc tdn dung lam ngué)n vat
liéu cho cac quy trinh chin nudi giun cé thé
giam dang ké ap luc cho méi trudng tiép nhan.

- Pdic tinh phdn thai: Tinh chat cia phan thai
chan nudi bo dugc dic trung bdi cac thanh
phan dinh dudng gém nito, photpho va chat
hitu co [3]. Bang 3 thé hién tinh chat ctia phan
thai ctia 3 nhom bo 1a bo thit, bo sira va bé tai
cac ho thuc hién kiém toan chét thai. Trong
thanh phan cua phan thai, tong photpho dao
dong tir 0,88-1,53%, tong nito tir 1,61-1,72%,
chat hiru co tir 43,65-48,79%. Thanh phan
tong nito va photpho thap nhat ¢ phén thai bé
nhung chit hiru co cao hon so voi bo thit va
bo sita. Vi ham luong chit hitu co trong
phan thai ctia cac loai bo kha cao, nd co thé
dugc st dung cho viéc tai sit dung cho nudi
giun qué hodc lam ngudn vat liéu dé thu hoi
khi sinh hoc.
Bang 3. Tinh chat phdn thai chan nudi bo

Thanh phin (%)

Mau phén pH TP ™ oc

Bo thit 8,36 1,27 1,72 43,65
Bo sira 8,72 153 168 4731
Bé 8,01 0,88 161 48,79
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3.4. Dong vit chit va thu héi

- Dong nito trong quy trinh chan nudi bo
Dong nito trong quy trinh chan nudi bo tai xa
Minh Chau duogc thé hién tai Hinh 3. Lugng
nito di vao hé théng chan nudi dugc tinh tir
cac ngudn thic an thd, cam ngd va nudc,
tuong duong voi 3496,1 tin/nim. Luong nito
thai ra tr chdn nudi bo 13 865,92 tAn/nam,
trong d6 luwong di vao san phiam 2630
tan/nam, luong thai ra moéi truong 1a 272,18
tan/nam. Ty 1& thai bo ra méi trudng (O/T)
tinh theo dau vao la 7,79%.

H¢ théng tuan hoan nito trong quy trinh chan
nudi bo rat quan trong nhim giam thiéu tac
dong dén moi truong. Cac hd chin nudi st
dung phén thai bon truc tiép cho tréng trot
gdm trdng c6 va ciy mau, nudi giun va san
sinh khi sinh hoc. Luong thai bé nay cha yéu
di ra tir h¢ thong biogas.

ot 2400 1 v
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Hinh 3. So d6 dong Nito

- Dong photpho trong quy trinh chan nuéi bo

Luong photpho di vao hé théng duogc tinh
toan theo cic ngudn cua dong nito. Tong
lugng P di vao hé thong 1a 114,84 tan/nam.
Chan nudi bo thai ra 101,42 tin photpho/nim
(dong 1 va dong 2) (Hinh 4). Photpho 1a mét
chat dinh dudng thiét yéu cho cay trong. Tuy
nhién, khi xa ra méi trudng véi ndng do cao,
cdy trong khong thé hip thy hét, P sé tich tu
trong d4t, khi bi rtra troi vao cac nguén nudc,
gdy ra hién tugng phi dudng trong nudc, lam
mét cin bang hé sinh thai. Két qua tinh toan
cho thiy, luong photpho tich liiy trong hé

tudn hoan chit thai dugc thuc hién boi céc
loai cdy trong gdm c6, hoa mau va nudi giun.
Luong thai bé ra moi truong chu yéu 1a tir
ngudn thai sau bé biogas, twong ung voi
24,25 tAn/nam.
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Theo két qua diéu tra ciac hd chan nudi
(n=60), ti 1¢ phan dugc tach riéng voi cac
chat thai long khic dat 64%, phan con lai
duogc thu gom chung véi nudce tiéu vat nudi va
nude rira chudng. Hién nay, cac ho chin nudi
bo di sir dung va két hop nhiéu bién phap
nham xtr 1y cac chat thai chan nuéi. Cac bién
phap xtr Iy giam thiéu 6 nhidm méi truong
duoc mot s6 hod ap dung co6 hiéu qua 1a bién
phap tong hop sir dung bé biogas, bon cho
ciy trong va nudi giun qué. Cac giai phap
giam thiéu va thu hdi chét thai duoc thé hién
0 Hinh 5.
[VALUE

1%

= Bon cho cay
= Biogas

* Nuo giun

Hinh 5. 77 1é (%) hé dp dung thu hoi chdt thai
Phan thai tir vat nudi chi yéu duoc nguoi dan
thu gom dé bon cho cay trong va co voi
(chiém 61,06%), day la bién phap dé thuc
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hién va mang lai hi¢u qua kinh té cho nguoi
déan do tiét kiém duoc tién mua phan bén cho
ciy trong, san pham duoc tai sir dung lam
thitc &n cho vat nudi. Lugng phan dugc xur ly
bang phuong phap nay wéc tinh khoang 41,2
tan/ngdy. Luong phan duoc xtr 1y bang
Biogas dat 35,87% va xir 1y bing phuong
phap nuéi giun qué 1a 3,06%.

4. Két luan

Xa Minh Chau c6 dién tich tu nhién tu nhién
la 563,33ha, thuan loi cho phat trién ndng
nghiép, dic biét 1a phat trién nganh chin nubi
bo. Nam 2018, toan xd c6 452 ho chan nudi
bo v6i tong s6 bo 14 4004 con bo, trong d6 bo
cai sinh san c6 1600 con, bo sita ¢6 780 con,
bo thit ¢4 1612 con va 12 con bo duc gidng.
Udc tinh lugng phan thai tir chan nudi bo la
67,5 tin/ngdy, nudc thai vao khoang 893
m*/ngay. Cac bién phap xur 1y chit thai dang
dugc ap dung gdm bon cay 61,1%, xir Iy qua
bé biogas 35,87% va nudi giun qué 3%. Mic
du cac ho chan nudi 4p dung nhidu hinh thic
xir Iy chat thai, tuan hoan dinh dudng, lugng
TP va TN trong nudc thai van vuot ngudng
theo quy chuan.

Lo&i cdm on

Tac gia cam on Hoc vién Nong nghiép Viét
Nam d3 hd tro nghién ciru ndy thong qua dé
tai (T2019-04-20).
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