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TOM TAT

Nghién ctru nay ap dung ky thuat kiém toan chat thai cho quy trinh chan nuoi dé danh gia thuc
trang phat sinh chat thai va dé xuat giai phap quan ly chat thai phu hop. Két qua nghién cttu cho
thdy, theo chu ky chan nuéi lon nai (200 ngay), mdi con tiéu thu 0,88 tin thitc an, 1,45 m® nudc
uong, 5 mL vic xin, thai ra 0,71 t4n phan va 15,34 m® nuéc thai. Trong mét chu ky chan nuéi lon
thit (210 ngay), méi con tiéu thu 0,64 tan thirc an, 1,10 m® nudc uong, 4,5 ml vac xin, thai ra 0,55
tan phan va 7,08 m® nudc thai. Nudc thai sau biogas c¢6 TSS vuot quy chudn 1,18 - 1,21 1an, téng
nito vuot quy chuén 1,12 1an, BOD, vuot quy chuén 1,55 - 1,65 1an. Quan ly chat thai tai cAc trang
trai c6 36,6% theo mo hinh VACB, 36,7% co s& thu gom va tai st dung chat thai ran (CTR). CTR
trong chan nuéi lon can duoc xtt ly theo huéng thu héi tai nguyén dé phu hop voi muc tiéu chan
nudi bén virng va cu thé hoa trong Luat Bao vé moéi truong nam 2020 ciing nhu cac van ban
huong dan. Nghién ctru nay budc dau tinh toan duoc cac dac trung chat thai trén timg chu trinh
chin nuoi, cac nghién ctru sau vé tai st dung vat chat, tao gia tri kinh té tir dong chat thai sé duoc
tiép tuc nghién ctu.

Tt khoa: Chan nuoi lon, kinh té tuin hoan, nong nghiép tuan hoan, phat trién bén virng, quan ly

chat thai

1. DAT VAN BE

Nganh chan nu6i néi chung va chan nuoi
lon noi rieng da tao sinh ké cho hon 6 triéu ho
san xuat nong nghiep [1]. Nam 2020, ca nu6c co
12 triéu co s& chan nudéi nong ho va 23.500 trang
trai chan nuoi tap trung [2]. Chan nudi truyén
thong van con gap nhiéu khé khan do hinh thitc
chan nuoi thuong nho 1é va manh man. Trong
d6, phan va nuoc thai thuong khong dugc phan
tach va xtt ly hop 1y, cac loai CTR, chat thai nguy
hai phat sinh tiém 4n nguy co 6 nhiém moi
truong dat, nudc va khong khi. Chan nuéi hién
dai da két hop an toan sinh hoc (ATSH) va quan
ly chat thai (QLCT) trong toan bo quy trinh chan
nudi [3]. ATSH 1a ap dung dong bo cac bién
phap ky thuat, vé sinh thu y nham ngan ngtra va
han ché mam bénh tit bén ngoai xAm nhap vao
cac co sé chan nudi va tiéu diét mam bénh ton
tai [4]. QLCT két hop gitta xtt ly, tan dung, thu
hoi chat thai tao thanh ngudn tai nguyén va nang
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luong sach quay tré lai dau vao cta qua trinh san
Xuat.

Kinh té tuan hoan (KTTH) duoc ap dung dé
chi m6 hinh kinh t€ dua trén nguyén ly “dau ra
trd thanh dau vao”. Theo Mac Arthur (2013),
KTTH 1a hé thong cé tinh khoi phuc va tai tao
thong qua cac ké hoach va thiét ké chta dong [5].
KTTH dac trung béi muc tiéu thu nguyén vat
lieu va tai nguyén trong qua trinh san xuat thap,
muc do 6 nhiém thap, hiéu qua cao va toc do
luan chuyén cao, tao diéu kién cho cac nguon
luc duoc st dung triét dé trong qua trinh san
xuat [6]. Viéc thuc hién KTTH giup giam thiéu
cac tac dong xau cua phat trién kinh té t6i moi
truong bang viéc kéo dai vong doi cta vat chat
dau vao va tai quay vong chat thai tré lai chu
trinh san xuat. Bén canh d6, KTTH giap dat
duwoc muc tiéu phat trién bén vimg voi ngu y tao
ra chat luong moi truong, su thinh vuong vé
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kinh té va cong bang xa hoi, dap ung loi ich hién
tai va tuong lai.

Tiép can KTTH trong chan nuéi lon 14 gidm
thiéu chat thai phat sinh ra moéi truong thong
qua cac hinh thic QLCT t6i wu [7]. Mot s6 mo
hinh két hop tréng trot va chan nuoéi ban chat la
mo6 hinh KTTH bao gom: VAC, VACB. Cac mo
hinh nay duoc danh gia phu hop trong diéu kién
bién d6i khi hau, trong do ao duoc xay dung dé
tich trit nudc va tuoi cho cay trong trong diéu
kién kho han. Trong mé hinh VACB, phan
chuéng duwoc tan dung va xt ly trong diéu kién
yém khi, han ché 6 nhiém moi trudng va giam
phat thai khi nha kinh. Ngoai ra, phan tuoi sau
khi dwoc xit ly tré thanh phan hitu co rat hitu
hiéu cho cay trong va lam thac an cho ca. He
thong biogas duoc xay dung voi muc dich xit ly
phan hoac dong thoi phan va nudc thai va két
hop thu héi khi d6t phuc vu sinh hoat. Hiéu qua
moi truong tir viec xay dung bé biogas duoc
danh gia théong qua hiéu qua giam phat thai khi
nha kinh tir sit dung khi sinh hoc thay thé nhién
lieu hoa thach va nhién liéu dot khac. Khi biogas
bén canh viéc stt dung cho muc dich dun niu va
thap sang con cé tiém nang phat dién [8] va la
nhién liéu chay dong co [9]. Bén canh viéc xir ly
dé thu hoi khi tir biogas, phan lon con duoc u
compost va nudi triun qué dem lai hiéu qua kinh
té cao. Nghién cttru ctia Pham Minh Hen va cs
(2021) tai xa Minh Chau, huyén Ba Vi, thanh
pho Ha Noi danh gia 35% tong luong phan tir gia
suc chu yéu duoc st dung lam khi sinh hoc,
3,06% phan duoc lam thic an cho trun qué va
0,01% phan lam thitc an cho ca an [10]. Ham
luong dinh dudng trong phan trun qué cao hon
so v6i ham luong dinh dudng trong phan tuoi,
ham luong nito dao dong trong khoang 0,49%
[11]. Viét Yen 1a mot huyén trung du nam & phia
Tay Nam cuda tinh Bic Giang. Hoat dong chan
nuoéi lon tap trung chd yéu & mot so trang trai
quy mo 16n va nong ho. Cac hinh thirc QLCT tai
cac trang trai va ho gia dinh cht yéu thong qua
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hé thong biogas hodc xa truc tiép ra moi truong.
Trong boi canh nén KTTH dang phat trién hién
nay, viéc tan dung va thu hoi chat thai 1a rat can
thiét dé vira dat duoc hiéu qua vé kinh té - xa hoi
va muc tiéu bao vé moéi truong. Do do, nghién
ctru nay nham danh gid tiém nang 4ap dung
KTTH thong qua viec ap dung ky thuat kiém
toan chat thai cta cac co sé chan nuoi.

2. PHUONG PHAP NGHIEN CUU

2.1. bia diém nghién ctru

Huyén Viét Yén nam doc theo song Cau,
cach thanh phé Bac Giang khoang 25 km va
cach trung tam Thu d6 Ha No6i khoang 60 km.
Téng dien tich tu nhién 1a 171,01 km2, dan so
nam 2024 1a 229.162 nguoi, mat do dan so dat
1.340 nguoi/km2 Huyén Viét Yen phat trién
nong nghiép cong nghé cao két hop trong trot va
chan nuéi trang trai ATSH. Chan nuo6i lon theo
hinh thitc nuéi gia cong trén dia ban huyén Viét
Yén kha phat trién. Nam 2019, chan nudi cac
giong lon c6 chat luong cao theo tiéu chuin hitu
co, tong s6 dau lon dat 89.600 [12]. Chat thai
chan nuoi phat sinh tir cac trang trai va nong ho
van chua duoc xtr ly va tan dung triét dé, dan
dén lang phi tai nguyén va 6 nhiém moi truong.

2.2. Thu thap s6 lieu

2.2.1. Thu thap so liéu thir cap

banh gi4 téng quan vé hién trang chan nuoi
noi chung va chan nuéi lon noéi riéng trén dia
ban huyén Viét Yén: Cac bai bao, an pham trén
cac tap chi khoa hoc, s6 liéu nién giam thong ké,
trang thong tin cia Cuc Chan nuoi, BO Nong
nghiep va PTNT. Téng quan vé dic diém tu
nhién, tinh hinh phat trién kinh té - xa hoi cua
huyén Viét Yeén. Tién hanh thu thap cac s6 lieu
thong ké vé hoat dong QLCT chan nudi, sO
luong dau lon nuoéi trung binh tt UBND huyén
Viét Yén.

2.2.2 Thu thap so liéu so cap

Phong véan cau triic bang héi: Thiét ké phiéu
diéu tra, tién hanh thu thap cac thong tin dinh
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luong vé quy mo chan nudi, s6 lwong dan vat
nuodi, khoi luong va thanh phan chat thai chan
nudi phat sinh. Dung luong mau nghién ctru
phuc vu cho phong van cau trac da dugc tinh
toan dua vao cong thirc ciia Yamane Taro (1967)
v6i khoang tin cay 1a 95% [13]:

n=—— )

1+,

Trong do: n 1a s6 luong mau can thu thap; N
la téng s6 mau; e 1a sai s6 cho phép. Voi sai so
ky vong duoc chon 1a 10% va téng s6 co so chan
nuoi lon trén toan huyén Viét Yén la 142 co so,
trong d6 gom 47 trang trai chdn nudi va 95 nong
ho chan nudi, dung luong mau can xac dinh cho
cong thie (1) 1a 58 co so. D€ gia tang do tin cay
cho xit ly s6 lieu ciing nhu tinh chinh xac cta
nghién ctu, dung luong mau duoc chon 1a 60 co
s& chan nuoi.

Phong van bin cdu tric: Phuong phap
phong van ban cdu tric duoc thuc hién dé thu
thap thong tin dinh tinh vé hién trang quan ly va
xtr ly cac loai chat thai trong chan nuéi lon; hién
trang st dung thttc dn va vac xin trong chian nuoi
lon.

Kiém todn chat thai: Thuc hién kiém toan
chat thai dua trén 3 noi dung: Noi dung 1: Tinh
toan vat chat dau vao (thtc an, nudc uong, nang
luong) va dau ra (phan, nuéc thai, CTR); noi
dung 2: Xac dinh cac hinh thitc quan ly chat thai
tai co so (bé biogas, thu gom phan ban, nuéi c4,
bon truc tiép cho cay trong, G phan, nudi trun
qué, xa truc ti€p ra moi truong); noéi dung 3:
Tinh toan can bang vat chat. Ky thuat kiém toan
chat thai duwoc tién hanh trén toan b quy trinh
chan nuoi lon.

Phirong phap Idy mau nuoc thai, bdo quin
mau va phan tich: Tién hanh ldy mau nudc thai
chan nuoi lon sau bé biogas dé phan tich cac chi
tieu chinh gom: BOD-, COD, TSS, T-N, pH. Mau
duoc lay theo hudéng dan trong QCVN 62-
MT:2016/BTNMT [14].
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Nuoc thai sau biogas duoc 13y tai van xa cta
hé thong biogas. Mau duoc bao quan lanh trong
qua trinh van chuyén dén phong thi nghiém.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thyc trang chin nudi lon

Két qua diéu tra cho thay, téng so lon tai cac
co s¢ chan nudi khao sat 1a khoang 53.902 con lon
cac loai (chiém 6,5% tong so6 lon) [15]. Cac trang
trai va ho gia dinh st dung ngudn niang luong
chinh phuc vu cho hoat dong chan nuoi lon la
dién nang va nhiét nang tir khi gas. Tong luong
dién st dung udc tinh cho 60 co s& la 120.920
kWh/thang. Nang luong thé (GE) co6 su khac biét
gitta cac nhém lon chan nuéi khac nhau. Giai
doan lon nai nuéi con can nguodn nang luong tho
1a 16n nhat (72,63 + 2,43 MJ/con/ngay). Giai doan
lon con theo me can it ning luong tho nhat (0,67
+ 0,06 MJ/con/ngay). Lon truong thanh c6 mic
nang luong tiéu tho tiéu thu dao dong tir 30 - 45
M]J/con/ngay (Bang 1).

Luong thic an cho lon do do ciing bién
dong theo nhu cau nang luong can thiét. Doi voi
lon nai chita, lwong thuc an va nang luong can
thiét thay ddi lién tuc, dic biét & giai doan sap
dé, chat xo luén duoc bé sung vao khau phan an.

Ty 1é nang lwong tho trong thic an chan
nuodi quyét dinh rat lon téi mic do ting trudng
ctia dan lon. Hinh 1 cho thdy, ham luong dam
téng so trong thitc dn chin nudi twong tmg voi
moi hinh thitc chan nuoi khac nhau, dao dong
trong khoang 18%, trong khi luong dinh duong
photpho chi chiém tir 1,15 - 1,17%. Ham luwong
canxi chi chiém tir 1,22 - 1,44%. Tuong tu, lysin
ciing chi chiém tir 1,08 - 1,1%. Nang luong khau
phan va protein tho déng mot vai tro quan trong
trong hiéu suat ting truong dan lon nuodi. Viéc
thiéu hut chat dinh duong co6 thé han ché kha
nang tang trudng caa lon, trong khi du thira chat
dinh duong c6 thé phat sinh cac van dé 6 nhiém
moi truong bén canh cac loi ich kinh té [16 - 17].
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Bang 1. Dic diém co s& chian nudi lon tai huyén Viét Yen

Nhom lon S6 luong MJGE/kg mfeed GE
(con) (kg/con/ngay) (M]J/con/ngay)

Lon duc giao phoi 19 17,58 + 0,54 1,65+ 0,26 28,87 £ 0,88
Lon nai hau bi 2.826 16,044 + 0,57 2,065 £ 0,207 33,14 £1,15
Lon nai chira 2.101 15,66 = 0,575 2,76 £ 0,15 43,32 £ 1,57
Lon nai nu6i con 603 18,236 + 0,611 3,982 + 0,84 72,63 + 2,43
Lon con theo me 1.462 5,99 + 0,59 0,11 +0,034 0,67 + 0,06
Lon con cai sita 5.918 20,031 + 0,453 0,25+ 0,081 5,11+0,115
Lon con sau cai sira 12.198 18,224 £ 0,323 0,52 + 0,05 9,48+ 0,17
Lon truong thanh 28.778 18,404 + 0,547 2,48 + 0,47 45,66 + 1,36
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Hinh 1. T¥ 1é niang leong tho cho an

3.2. Kiém toan quy trinh chin nuéi lon

Quy trinh chan nuoi lon nai gom 3 giai doan
chinh véi téng thoi gian trung binh 1a 200 ngay
(Hinh 2) bao gom: Giai doan nai hau bi, giai
doan nai chtra va giai doan nai nu6i con. Lon nai
hau bi 1a nhitng con cai duoc chon lam giong ti
sau cai sita toi luc phoi giong lan dau, do tudi
trung binh tir 2 - 8 thang tudi. Trong giai doan
hau bi, mot con lon sé tiéu ton 0,15 tan thitc an,
0,24 m® nuoc uéng. Luong phat thai theo do 1a
0,124 tdn phan, 0,13 m® nuoc tiéu va 3,55 m®
nuoc thai. Lon nai duoc thu tinh sé mang thai
trong khoang 115 ngay. Trong su6t qua trinh
mang thai, lon nai can duoc cung cap day da cac
chat dinh duong dé du trit cho co thé ciing nhu
dé nuoi thai. Lon con moi sinh c6 khai luong

khoang 2 - 3 kg/con, thoi gian nu6i lon con duwoc
xuat sang trai nudi lon thit trong khoang 25 - 30
ngay. Trong giai doan nay, mot con lon con tiéu
ton 18,75 kg thac an, 0,025 m® nudc udéng va
trung binh 1,5 ml véc xin. Quy trinh chidn nuoéi
lon thit gdm 2 giai doan bao gom: Lon choai va
lon thit truong thanh, véi tong thoi gian trung
binh 1a 210 ngay. Lon choai c6 khoi luong
khoang 20 - 25 kg. Trong mot chu ki chan nuéi
lon thit, mot con lon trudng thanh sé tiéu ton
0,63 tan thic an, nuwdc udng tieu ton 0,9 me.
Luwong chat thai binh quan ma chung thai ra
gom: 0,54 tan phan, 0,45 m® nuoc tiéu va 5,75 m®
nuéc thdi bao gém nuoc tim va nudc ria
chudng. Giai doan lon xuat chudéng khoi lwong
dat trung binh 120 kg/con.
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- Thie an: 150 kg/con - Thue an: 345 kg/con
- Thire &n: 385 kg/con - Nude udng: 0,24 m’/con - Nude ubng; 0,575 m¥/con
- Nuge udng: 0,632 m’/con - Viic xin: 3 ml/con - Viic xin: 2 ml/con
- Nude tam: 1,845 m'/con - Nudc tém: 0,65 m¥/con - Nudc tém: 1,75 m¥/con
- Nude rira chudng: 3,55 m¥/con - Nude rira chudng: 3 m/eon - Nude rita chudng: 3,45 m*/con
- Thic an: 345 kg/con * l l
- Thire an: 150 kg/con - Nude ubng: 0,575 m¥con Nai nuéi con Nai h?fll.‘l bi | N chira (113 ngay)
(25 ngdy) »|  (55ngay) »
, A . 3
Nude uong: 0,24 m’/con Ve xin: 2 ml/con
- Ve xin: 3 ml/con - Nude tém: 1,75 m*/con l 1 1
- Nuge tam: 0,65 m’/con - Nue rita chudng; - Phan: 305, kg/con - Phan: 1244 kg/con - Phan: 287,5 kg/con
- A a3 3,45 m¥/con X ) )
- Nude riia chuong: 3 m/con - Nude tiéu: 0,412 m*/con - Nuée tiéu: 0,13 m¥/con - Nuéc tiéu: 0,356 m*/con
1 Phéi 1 - Nuée thai: 5,765 m*/con - Nude théi: 3,55 m¥/con - Nuéc thai: 5,125 m*/con
gidng
Lon hau bi (60 R Nai chira (115 frmd Thire an: 17,5 kg/con - Thitc &n: 23,4 kg/con - Thire an: 630 kg/con
ngay) v ngay) , L s
—— - Nude ubng; 0,025 m¥/con - Nude udng: 0,105 m*/con - Nudc uong: 0,99 m’/con
l l - Ve xin: 1,5 ml/con - Viic xin: 1,5 ml/con - Vic xin: 3 ml/con
- Nude tim: 0,05 m’/con - Nuée tm: 0,067 m’/con - Nude tam: 2,25 m*/con
- Phin: 124.4 kg/eon - Phan: 287,5 kg/con - Nuéc rira chudng: 0,78 m¥/con - Nudc rira chudng: 0,96 m¥con - Nudc ria chudng: 3,6 m¥/con
- Nude tiéu: 0,13 m*/con - Nude tidu: 0,356 m*/con l ' ‘ l
) X Lon so sinh Lon giong
- Nude thai: 3,55 m/eon - Nude thai: 5,125 m'/eon (kg Lon con (20ke) Lon choai Lon thit trudn, Lon thit
. : on thit truong ,
»| (25 ngay) »  (30ngay) »| thinh (180 ngay) [~ xudtchudng
(120 kg)
- Phan: 12,5 kg/con - Phan: 17,8 kg/con - Phan: 540 kg/con
- Nube tidu: 0,016 m¥con - Nudc tiéu: 0,024 m¥fcon - Nude tidu: 0,45 m¥/con
- Nudc thai: 0,76 m¥/con - Nudc thai: 0,85 m¥/con - Nude thai: 5,75 m¥/con
Hinh 2. So d6 dong quy trinh chin nuéi lon
3.3. Pic tinh nwéc thai chan nuéi chuan cho phép tir 1,18 - 1,21 lan; tong N (T - N)

Chat thai tir quy trinh chan nuéi lon trang vuot quy chudn 1,12 1an; BOD; vuot quy chuin
trai duoc dua vao bé biogas trudc khi thai bé ra 1,55 - 1,65 1an. Gia tri COD nam trong nguong
moi truong nén dac trung nudc thai ca trai lon  quy chudn cho phép. Trong qua trinh xt ly, ap
nai va lon thit duoc ldy & sau hé thong biogas. luc vuot quy chudn cho phép da giam di dang ké
Két qua phan tich cho thay, gia tri pH cia nwoc tai cong xa thai tap trung ra hd diéu hoa.
thai ndm & nguong trung binh. TSS vuot quy

Bang 2. Dic tinh nudc thai sau biogas ciia trang trai lon
Thong s6 Dbon vi Két qua phan tich QCVN 62-MT:2016/BTNMT
NT, NT, NT, (cot B) [14]
pH - 7,34 7,23 7,12 5,5-9,0
BOD, mg/L 165 155 88 100
COD mg/L 216 184 155 300
TSS mg/L 182 177 121 150
T-N mg/L 169 134 74 150

Ghi chu: NT,: Nuoc thai sau b€ biogas xur Iy chat thai trai lon ndi: NT,: Nuoc thii sau bé biogas
xur [y chat thai lon thit; NT,: Nuoc théi tai cong xa thai tap trung ra ho diéu hoa.
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3.4. Phat sinh CTR

Céc loai CTR phat sinh cha yéu trong qua
trinh chan nuodi bao gom: V6 bao cam, cac loai
chai nhua, tui ni 16ng, cam lon (nong ho) va thic
an thtra tir sinh hoat cong nhan (trang trai). CTR
chan nuoi 1a mot trong nhitng nguén thai lon &
cac viing nong thon [18]. Bang 3 cho thdy, tong
khoi lwong vo bao bi phat sinh trung binh nam &
nhitng trang trai quy moé nhé la 0,073 + 0,023
tdn/nam, lon hon so vdi téng luong phat sinh
trung binh nam & nhing trang trai quy mo 16n la
0,063 + 0,035 tan/nam va quy mo vira 1a 0,057 +
0,016 tdn/nam. Tai cac trang trai quy mo 1on, vo
bao cam phat sinh trong qua trinh xuit cam cho

lon an c6 thé duoc st dung lai cho cac muc dich
thu gom phan lon, phé phu phdm nong nghiép
va rac thai sinh hoat. Cac trang trai quy mé vira
c6 xu huong dem dot vo bao bi sau khi st dung.
Luwong tui ni 1ong va cac loai chai nhua phat sinh
trung binh nam tai cac trang trai quy mo lon la
0,61 + 0,24 tdn/nam, 16n hon so voi hai loai trang
trai chan nuoi con lai. Tuy nhién, phat sinh cam
lon va thtc 4n thtra phan 16n xuét phat tir cac
trang trai quy mo6 nhé (0,84 + 0,18 tdn/nam),
trong khi lwong phat sinh néng ho cing lén to6i
0,733 + 0,273 tan/nam. Luong phat sinh CTR tai
cac co s& chan nuéi quy mé khac nhau cé su
bién dong 1on.

Béng 3. Lirong phét sinh mgt s6 loai CTR

Luong phat sinh trang trai Luong
Chat thai phat sinh bon vi Quy mo 16n Quy movira | Quy monho | phatsinh nong ho
V6 bao bi Tan/nam | 0,063 +0,035 | 0,057 +0,016 | 0,073 + 0,023 0,054 + 0,023
Ni long, chai nhua Tan/nam 0,61+0,24 0,43 + 0,07 0,52+ 0,12 0,263 + 0,13
Cam, thuc pham thrtra Tan/nam 0,41+0,31 0,36 £ 0,24 0,84 +0,18 0,733+ 0,273

3.5. Thuc trang xit ly CTR

Hinh 3 cho thdy, 50% cac co s& chian nu6i
thu gom CTR va tue dem dot. Viec xtt ly CTR
bang bién phap tiéu hily gép phan dang ké gay 6
nhiém moi truong khong khi. Viéc dot rac se
lam phat sinh khoi, tro bui va cdc mui kho chiu.
CTR co6 thé bao gom cac hop chat chira clo, flo,
lu huynh va nito, khi dot lén 1am phat thai mot
lwong khong nho cac chat khi doc hai hodc co
tac dung an mon. Mat khéc, néu nhiét do dot rac
khong @t cao va khong c6 he théng thu hoi
quan ly khi thai phat sinh sé khién cho CTR
khong duwogc tiéu hay hoan toan, lam phat sinh
cac khi doc hai doi voi stec khoe con nguoi [19].
Ty 1é CTR duoc thu gom va tai st dung lai tai cac
co so khao sat chiém gan 37%. Viéc thu gom va
tai ché mot so loai CTR c6 thé giam thiéu duoc
dang ké luong CTR phat sinh ra moi truong va
tac dong moi truong gay ra do dot hoac chon 1ap.
Chi ¢6 11,7% ho chan nuoi thu gom CTR va tién
hanh chon 1ap. Viéc chon 1ap mot s6 CTR nhu ni
long, chai nhua sé gay anh hudng toi chat luong
moi treong dat do dac tinh kho phan huy. CH, va
CO, chu yéu phat sinh tir cac bai rac tap trung,
dac biét tai cac bai rac 10 thién va cac khu choén
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1ap [20]. Quan ly CTR khong phu hop gay ra cac
tac dong rat lon dén moi truong (nudc, khong
khi va dat), anh hudng dén sttc khoe con nguoi
cling nhu lang phi nguon tai nguyeén.

S Thu gom + dot
OThu gom + chén lap

OThu gom + téi ché

EKhac

Hinh 3. Cic hinh thitc xiz Iy CTR thong thuong
3.6. Hién trang ap dung cac mo6 hinh QLCT
chan nuéi dién hinh
Phan hay sinh hoc ky khi tir hé thong
biogas 1a giai phap thuc tién duoc hau hét cac co
s& chan nuoi hién nay ap dung dé xtt ly chat thai
c6 nong do chat hiru co va chat ran cao nhu nuéc
thai chan nuoi lon [21]. Mac du hién nay cac
trang trai va mot s6 ho chan nuoi duoc khao sat
da co6 hé thong biogas xit Iy nudc thai, nhung
hau hét déu chua dat tiéu chudn xa thai do he
thong xt ly nudc thai bi han ché vé ca dung tich
ciing nhu kha nang xt ly. Hinh 4 cho thay, chi
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c6 6,7% co s& chan nuoi xtr Iy chat thai thong qua
mo hinh VAC. VAC la hé thong san xuit nong
nghiép két hop bao gom 3 yéu t6: Vuon (trong
trot), ao (nudi trong thiy san) va chudéng (chan
nuoi). Co toi 36,6% trang trai chan nudi xi ly
chat thai thong qua mo hinh VACB. M6 hinh
VACB 1a hé thong vuon - ao - chuong - biogas,
ban chat 1a mo6 hinh khép kin VAC két hop ham
biogas xtt Iy phan hodc dong thoi phan va nudc
thai. Chi c6 10% phan lon duwoc 1 compost va
16,7% ty 1é phan va nudc thai khéong duoc xt ly
ma x4 truc tiép ra moi truong. Phan cling voi
nuoc thai chan nuéi lon c6 ham lwong N va P cao
Xa truc ti€p ra moi truong sé gay 6 nhiém va phua
duong hoa cac thay vuc [22]. U phan compost
két hop voi nudi trun qué vira dem lai loi nhuan
kinh té vira dat duoc hiéu qua moi truong.

OU phan compost

BVACB

BVAC

ZXa ramai truong

OKhac

Hinh 4. Hién trang xit ly phan va nuéc thai chian nuéi

3.7. Bé xudt giai phap xtr Iy CTR chan nudi

Tt hién trang phat sinh chat thai chan nuoi
trén dia ban huyén Viét Yen, tinh Bac Giang, da
dé xuat mot so giai phap kha thi dé tng dung
trong xir Iy CTR trong chan nuéi lon tai cac co s&
chan nuoi nhu sau:

- Trong chat thai con nhiéu chat himu co,
dinh duong nhu nito, phot pho nén can diy
manh giai phap thu hoi tai nguyén. Trong do, tap
trung vao viéc i compost vira thu hoi duoc tron
ven vat vat du thira thanh phan bon, vira tiéu diét
duoc cac mam bénh nhu £, coli, Samonella.

- Stt dung mot s6 loai ché phdm sinh hoc c6
ching vi sinh vat phu hop, vira két hop xtt Iy va
tao phan vi sinh.

- Nuoi giun trun qué két hop dé vira tao
phan trun va két hop xtt Iy mui tai ché. Dac biét,
tai nhitng co s& vira trong trot vira chan nudi,
phu pham tréng trot nén duoc xit ly tap trung
cung voi phan chuong d@é tao nguodn phan hiru co
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doi dao, gitup nong dan tiét kiém duoc chi phi
mua phan vo co.

- Doi voi mot so6 CTR dac thu khong c6 kha
nang thu hoéi tai nguyén nhu: Tui ni long, ong
nhua, bom kim tiém, nong dan nén duoc huéng
dan cu thé vé quy trinh thu gom, phan loai va xir
ly thong qua céc 16p tap huan chan nuoi hitu co,
chan nuoi ATSH duoc t6 chitc trén dia ban, tit do
sé nang cao duoc nhan thic va y thicc bao vé moi
truong trong chan nudi.

- Hién nay, Luat Bao vé moéi trueong va cac
van ban phap ly co lién quan dén hoat dong chan
nuodi noi chung va quan ly moi truong chan nuoi
noi riéng van chua c6 quy dinh, huong dan chi
tiét va cu thé vé KTTH trong chan nuéi, dan toi
viéc tng dung trong thuc tién con nhiéu vuéng
mac, rao can va kho khan. Phan 16n nhitng co sé
chan nuoi tap trung quy mo lén va ho chan nuoi
gia dinh budc dau ti€p can tuan hoan chat thai
chan nuoi twong d6i manh mun, nhoé 1é va chua
dem lai hiéu qua kinh té cao nhu mong mudn.
Viéc cu thé hoa va lam sang t6 hon nira vé KITH
trong chan nuoi cé trong Luat Bao vé moi truong
hién hanh va cac van ban huwong dan sé gop
phan gidi quyét duoc bai toan chin nuoi hiéu
qua vé kinh t€ va moi truong ma cac co so chin
nudi dang huong toi.

4. KET LUAN

Huyen Viét Yén c6 diéu kién tu nhién va
kinh té - xa hoi phu hop véi phat trién chan nuoi
trang trai va nong ho. Uéc tinh téng luong phan
thai tir cac quy trinh chan nuéi lon trén toan
huyen 1a 77,86 tan/ngay, nudc thai vao khoang
749,76 m®/ngay. Cac bién phap QLCT dang duoc
ap dung chu yéu thong qua moé hinh VACB
(36,6%). Két qua nghién ctru cho thay, 36,7% co
s& chan nudi c6 thu gom va tai st dung CTR
phat sinh trong qua trinh chan nuo6i. Luwong phat
sinh CTR tai cac co s& chan nuoi quy mo khac
nhau co6 su bién dong 16n. Hién trang ap dung
cac mo hinh xit ly chat thai tai cac co s& cho
thdy, muic do x ly theo hudéng thu héi tai
nguyén van con kha thap. Chi c6 10% phan lon
duoc i compost va 16,7% ty 1é phan va nudc thai
khong duoc xit Iy ma xa truc ti€p ra moi truong.
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Viéc xay dung hé thong biogas mac du da gop
phan lam gidm dang ké ham luong COD c6
trong nudc thai, tuy nhién cac thong s6 BOD;,
TSS va T-N van con vuot nguong theo quy
chuan. Cac hinh thitc QLCT chan nudi lon nén
duoc két hop nhu i phan compost, nudi trin qué
thay vi chi ddy xuong hé thong biogas dé giam
thiéu ap luc ctia chat thai toi nguon ti€p nhan.

Chan nuoi theo huong xanh, tuan hoan két
hop xtt ly chat thai va thu hoi tai nguyén sé 1a
mot huong di bén vimg trong twong lai nhung
can dugc cu thé héa trong Luat Bao vé moi
truong va cac van ban huong dan.
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IN VIET YEN DISTRICT, BAC GIANG PROVINCE

Vo Huu Cong?, Nguyen Duc Canh?

! Faculty of Natural Resources and Environment, Vietnam National University of Agriculture
?Student at K63KHMTB, Faculty of Natural Resources and Environment, Vietnam National

University of Agriculture

Abstract

This study aims to propose the circular economy approach through waste management of pig
husbandry farms. The waste audit technique was applied in the whole pig-raising process.
Through a life cycle for sow (200 days), each consumed 0.88 tons of feed; 1.45 m® of drinking
water; 5 ml of vaccine and generated 0.71 tons of feces; 15.34 m® of wastewater. Through a life
cycle for swine (200 days), each consumed 0.64 tons of feed; 1.10 m® of drinking water; 5.0 ml of
vaccine and 0.55 tons of feces; 7.08 m® of wastewater. Wastewater after biogas treatment
contained TSS, total nitrogen and BOD, exceeded the standard about 1.18 - 1.21 times, 1.12 times
and 1.55 - 1.65 times, respectively. Waste management is applied mainly through the VACB
(36.6%); 36.7% of farms collected and re-used solid waste. The study showed a preliminary result
on waste characteristics, a further study is recommended to focus on waste utilization and added

value from waste flow.

Keywords: Pjg farming, circular economy, circular agriculture, sustainable development, waste

utilization.
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