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TOM TAT

Nghién ctu danh gia hiéu qua s dung than sinh hoc trong x& ly chét thai chan nudi céng nghiép (bo, ga, lon)
v&i céc ty & phdi trén khac nhau (viv). Thi nghiém dwoc b tri theo kiéu hoan toan ngdu nhién (CRD) v&i 3 1an 1&p
lai. K&t qua cho thay, phéi trén than sinh hoc gitp déng G duy tri nhiét d6 cao trén 50°C t ngay tht 6 sau G va kéo
dai lién tuc 8-12 ngay. Cung ty 1& phéi trén than sinh hoc, phan ga cé nhiét dd déng G cao hon phan bo, phan lon va
céng thire dbi chirng khdng phdi trén. V6i chét thai chan nudi ga céng nghiép, ty 1& phdi tron = 10% than sinh hoc,
sau 45 ngay U, san pham tao thanh c6 ty 1& C/N < 12; cac yéu tb han ché (As, Pb, Cd, Hg, E. coli, Salmonella) nam
trong gi¢i han cho phép; ham lugng dam téng sé (1,85-2,10%), lan hiu hiéu (1,45-1,63%), kali hiu hiéu
(1,88-2,24%) cao hon dbi chirng; chi phi 1kg phan thanh pham la 1.183 VND. Sau G 45 ngay, v&i chat thai chdn nudi
bo, lon céng nghiép, ty 1& phdi trén = 20% than sinh hoc cho ra san pham cé ty 1&é C/N < 12; ham lwong chét hivu co,
dam tdng s6, 1an hiru hiéu, kali hivu hiéu cao hon déi ching; chi phi 1kg phan thanh pham Ian lwot [a 1.206 VND va
1.252 VND; kim loai nang, vi sinh vat gay hai dap &ng quy dinh cia BO NN&PTNT (2019).

T khéa: Phan hivu co, ty 1& tron, G hao khi, chi phi san xuét.
Industrial Livestock Waste Treatment: A Solution from Biochar

ABSTRACT

This study evaluated the efficacy of biochar application in treating industrial livestock wastes, including cattle,
poultry, and swine manure, at different mixing ratios (v/v). The experiment was designed using a completely randomized
design (CRD) with 3 replications. The results indicated that biochar amendment facilitated the maintenance of
thermophilic temperatures above 50°C starting from the sixth day of composting, with a duration sustained for 8-12
days. At an equivalent mixing ratio, poultry manure treatments exhibited significantly higher pile temperatures compared
to cattle and swine manure, as well as the non-biochar control. Regarding industrial poultry manure, a biochar mixing
rate of 210% after 45 days of composting yielded a final product characterised by a C/N ratio <12, with limiting factors
such as heavy metals (As, Pb, Cd, Hg) and pathogenic microorganisms (E. coli, Salmonella) remaining within
permissible safety limits. Furthermore, this treatment enhanced the nutrient profile, achieving total nitrogen (1.85-
2.10%), available phosphorus (1.45-1.63%), and available potassium (1.88-2.24%) contents superior to the control, with
a calculated production cost of 1,183 VND/Kkg. For industrial cattle and swine manure, a biochar mixing rate of = 20%
after 45 days resulted in finished composts with a C/N ratio of < 12 and higher concentrations of organic matter, total
nitrogen, available phosphorus, and available potassium compared to the control. The production costs for these
treatments were 1,206 VND/kg and 1,252 VND/Kkg, respectively, while all heavy metal and harmful microorganisms meet
the regulations of the Ministry of Agriculture and Rural Development (2019).

Keywords: Organic fertilizer, mixing ratios, aerobic compost, production costs.

sinh trén 60 triéu tdn chit thai rin chua dugc
xt ly. Trong d6, trén 50% lugng chat thai ran tit

Theo Bdo cdo céng tic bdo vé méi truong  trau, bd, gia cAm va khoang 28% chat thai ti
nganh néng nghiép, méi nam Viét Nam phat chian nudi lgn van chua dude xt ly ding cach

1. DAT VAN DE
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(B6 NN&PTNT, 2023). Su gia tdng nhanh chéng
cua chin nudi cong nghiép cuing véi viée st dung
chu yé&u thiic 4n cong nghiép va it hodc khong su
dung chat don chudng da lam phat sinh lugng
chat thai 16n, c6 ham lugng dinh dudng cao
nhung nghéo chat hitu co, gy mui hoi ning va
khé xt 1y hon so véi chat thai chin nudi truyén
thong. Néu khong c6 bién phap xt 1y phu hop,
nguén chat thai nay sé tré thanh nguyén nhan
gdy 06 nhiém moéi truong nghiém trong, anh
hudng truc tiép dén sic khoée cong dong va an
sinh x& hoi.

Trong nhiing nam gan day, than sinh hoc
(biochar) dugdc xem 13 vat liéu tiém néng trong
xU 1y va tai ché chat thai chin nudi. Nhiéu
nghién ctu da chiing minh ring viéc phéi trén
than sinh hoc vao nguyén liéu 4 c6 thé rit
ngén thoi gian phan huy, ting cudng hoat dong
cua vi sinh vat c6 1lgi (Vandecasteele & cs.,
2016; Awasthi & cs., 2020), dong thdi cAn bang
ty 1& C/N, tang do toi x6p va han ché that thoat
dinh dudng trong qua trinh U (Zhang & cs.,
2014; Mahapatra & cs., 2022). Mot s6 phu
phdm néng nghiép khac nhu than ciy ngd
(Bello & cs., 2020), than lda mi (Sun & cs.,
2024), ba mia (Lu & cs., 2024) ciing dudc su
dung v6i muc dich tuong tu. Tuy nhién, viéc
ing dung cac ngudn nguyén liéu nay vao san
xuit phan hiiu co gidp khé khan do tinh thai
vu, kh6 bao quan va chi phi van chuyén 16n.
Tai Viéet Nam, mot s6 nha may hién dang st
dung tr&u, mun cua, gb tap dé d6t yém khi &
nhiét d6 300-350°C, vua tao ra nhiét nang via
sinh ra than sinh hoc ¢6 ham lugng cacbon
téng s6 cao nhung ham lugng dam thap. Trong
khi d6, chat thai chan nudi cong nghiép khong
chit don lai chita ham lugng cacbon thap va
dam cao. Do vay, phéi tron hai ngudn nguyén
lidu nay khong chi can biang ty 16 C/N va nang
cao kha ning git dinh dudng trong qua trinh u
(Jindo & cs., 2016; Mahapatra & cs., 2022) ma
con gidm thiéu 6 nhiém méi trudng cho nganh
dét nhudém, dong thoi md ra huéng di méi cho
xt ly chdt thai chan nudi cong nghiép; huéng
t6i md hinh kinh t& tuan hoan noéng nghiép -
céng nghiép bén viing.
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Nghién ctiu trudc cia Nguyén Vian Thao &
cs. (2025) da chiing minh rang, vé6i hén hgp 10%
than sinh hoc va 90% chat thai chin nubi cong
nghiép khéng chit don (theo thé tich) nén ap
dung qui trinh 1 hiéu khi. Diéu kién xti 1y hiéu
khi gitp tang ham lugng dinh dudng, rit ngin
thoi gian xt 1y va san phdm phan hitu co dat
tiéu chudn theo QCVN 01-189:2019. Tuy nhién,
khoang tréng nghién ctiu can b sung la chua c6
nhiéu dit liéu vé anh huéng cta cac ty 1é phoi
tron khac gitta than sinh hoc (phu phidm cong
nghiép 10 hoi) va chat thai chian nudi cong
nghiép (khéng chat don) dén téc d6 phan hiy va
chét lugng phan bén sau u.

Xuat phat ti thuc tién va khoang trong néu
trén, nghién ctu nay dudc thuc hién nham danh
gia anh hudng cta cac ty 1& phéi tron than sinh
hoc khac nhau trong qua trinh 1 hiéu khi chat
thai chin nubi cong nghiép khong chat don, qua
d6 xac dinh ty 1 t6i vu gidp rdat ngén thoi gian
4, ning cao chit lugng san phdm phan hiu co.
Day 1a co s6 khoa hoc dé cac co sG san xuét phan
hitu c6 xem xét sti dung phu phdm than sinh
hoc tir 10 hoi trong xti Iy chat thai chin nuéi
cong nghiép khong chat don v4éi muc tiéu via co
san phdm phan hitu co t6t vita gép phin giam 6
nhiém méi trudng va thic ddy phat trién nong
nghiép tuin hoan bén viing.

2. PHUGONG PHAP NGHIEN CUU
2.1. Vat liéu va thoi gian

Ch4t thai chan nudi cong nghiép khong
chat don chudng (bd siia, lon thit va ga dé) tai
cac trang trai tap trung thudc tap doan Dabaco,
Hap Linh, Béc Ninh.

Than sinh hoc thu duge ti quéa trinh dét
yém khi hén hgp cac vat liéu trau, mun cua, gb
tap.. phuc vu cung c4p hoi trong nha may caa
Cong ty TNHH Dét nhuém Trung Thu, Nhu
Quynh, Hung Yén.

DPiac diém hoa hoc chinh cta than sinh hoc
va chét thai thé hién & bang 1.

Thoi gian thuc hién thi nghiém tu thang
8/2024 dén thang 01/2025.
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Bang 1. Mot s6 chi tiéu héa hoc va thanh phan ctia cac nguyén liéu t phan

Nguyén liéu Than sinh hoc Phan Bo Phan Ga Phéan Lon
pPHH20 79+0,2 6,5+0,1 8,0+0,3 6,9 +0,2
Khéi lwong riéng (g/cm?) 0,373 + 0,006 0,830 + 0,008 0,864 + 0,005 0,901 + 0,009
Do &m (%) 7,8+0,1 70,5+0,2 71,2+0,1 74,6 £0,2
OC (%) 45,19 £ 0,22(%) 22,87 £0,15 19,07 £ 0,19 21,09 + 0,25
N (%) 0,37 £ 0,02 2,02 +0,03 2,63 +£0,04 2,20+ 0,03
P20shn (%) 0,29 £ 0,01 1,36 + 0,04 1,61 + 0,03 1,21 + 0,02
K2Onn (%) 0,78 £ 0,02 1,92 + 0,03 2,22 £0,02 1,91 £ 0,03
As (ppm) 7,38 0,61 3,56 4,00
Pb (ppm) 31,12 2,93 8,37 5,85
Cd (ppm) 1,84 0,14 1,67 1,52
Hg (ppm) 0,09 0,67 0,54 0,39

Ghi chii: *: Téng ham Iugng Cacbon c6 trong than sinh hoc.
Nguén: Nguyén Vin Thao & cs. (2025).
Bang 2. Cong thitc thi nghiém
i Ty |é tron than sinh hoc (v/v)
Chat thai chan nudi
10% 20% 30% 0%
Bo CT1 CT4 CT7 bC1
Ga CT2 CT5 CT8 bC2
Lon CT3 CT6 CT9 bC3

2.2. Phuong phap nghién citu

2.2.1. Bé'tri thi nghiém 0 phan

Nghién ctiu b6 tri thi nghiém hai nhan t6 va
tién hanh trong mua Hé Thu ndm 2024. Nhan
td tht nhat 1a loai chat thai chin nudi (bd, lon,
gd); nhan t& thd hai 1a cac ty 1& phdi tron than
sinh hoc theo thé tich. Thi nghiém dugc b tri
theo kiéu hoan toan ngdu nhién (CRD), méi
cong thiic c6 3 1an 1ap lai va dude so sanh véi 3
cong thic déi ching. Nghién ctu b6 sung 0,2 lit
ché& phdm EMINA cho 100kg hdn hgp chat thai
chan nubi, than sinh hoc va dung trong cac
thiing nhya c6 nip day thé tich 150 lit.

Nhém nghién ctu duc 16 6 day thung 1, ké
cao 1én khdi méit dat 10cm dé thoat nude va luu
dan khong khi ti ngoai vao trong. Mbi thung u
dugc dat mot 6ng nhua cé duc 16 xung quanh tai
vi tri trung tam dé dua nhiét k& vao theo doi
nhiét do trong qua trinh xi 1y.

Hén hop vat lidu u duge dua vao thung ma
khong nén chit, sau dé tuéi ché phdm vi sinh
vat va day kin ndp. Qua trinh dao trén vat liéu
u dude thuc hién dinh ky 5 ngay 1 1an cho dén
khi két thic thi nghiém (45 ngay sau 1). Thao
tac dao tron dude tién hanh déu tu dudi lén
trén, ti trong ra ngoai.

2.2.2. Chi tiéu theo déi va phuong phap
phan tich

Nghién ciiu theo ddi nhiét @6 déng u bing
cach st dung nhiét k& thuy tinh dat trong 6ng
nhua c6 duc 15 (Hinh 1b) dé do nhiét d6 tai vi tri
trung tdm cta thung U véi tdn sudt 2 ngay 1
lan. Pong thdi, ching tdi ghi nhan nhiét d6 moi
truong khéng khi tai cung thoi diém do nhiét do
dong u.

Céac chi tiéu phan tich d6i véi than sinh
hoc, phan bo, phan lgn, phan ga va héon hgp sau
4 bao gém: d6 4m theo TCVN 9297:2012; ty
trong theo TCVN 13263-10:2020; pHpy,o theo
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TCVN 13263-9:2020; chat hiiu cé (OM) theo
TCVN 9294:2012; dam téng s6 (Nts) theo
TCVN 10682:2015; 1an htiu hiéu (P,O;hh) theo
TCVN 8559:2010; kali htu hiéu (K,Ohh) theo
TCVN 8560:2018. Viéc 14y mau dudc thuc hién
tai cdc thoi diém 0, 15, 30 va 45 ngay sau .

Nghién cttu xac dinh cac chi tiéu yéu t& han
ché& bao gbm: asen (As) theo TCVN 11403:2016;
cadimi (Cd) theo TCVN 9291:2018; chi (Pb) theo
TCVN 9290:2018; thtiy ngan (Hg) theo TCVN
10676:2015; E. coli theo TCVN 13875:2023;
Salmonella theo TCVN 10780-1:2017 (ISO
6579-1:2017). Cac chi tiéu nay dugc phan tich
mot 14n tai thoi diém két thdc thi nghiém (45
ngay sau u).

Nghién ctu xac dinh chi phi vat liéu
(VND/kg) 1a téng chi phi cac loai nguyén liéu
tiéu ton dé€ 4 ra 1kg phan thanh pham. Nghién
ctiu tinh chi phi cho 1kg chat dinh dudng (A)
theo cong thiec:

= gxmo (VND)

Trong d6: B 1a chi phi cho 1kg chat dinh
dudng; C la ham lugng chat dinh dudng (%);
100: hé s6 chuyén déi ty 16%.

2.2.3. Phan tich thong ké
Céac s0 liéu trong nghién ctu dude xt 1y bing

chuong trinh Excel va phén tich phuong sai hai
nhan t6 (ANOVA) trén phan mém CropStat 7.2,

a. Phéi tron

két hop v6i phép so sanh céip d6i cac gia tri trung
binh bang phuong phap LSDyy; (Least
Significant Difference) 6 mtc ¥ nghia 95%.

3. KET QUA VA THAO LUAN

3.1. Dién bién Am d6, nhiét d6 trong qua
trinh 4 phan

Két qua 6 hinh 2 cho théy, ban diu, d6 4m
cla cac cong thiic dao ddng ti 52-75%, trong dé
phan lon c¢6 @6 4m cao nhAit, tiép dén 1a phan ga
va thap nhat 1a phan bo. Téc d6 gidm 4m manh
nhat dién ra trong 15 ngay dau (giam
7,9-14,8%), trong khi giai doan 30-45 ngay toc
d6 giam 4m cham hon (4,0-10%). Cac cong thtc
d6i chiing c6 d6 4m cao hon so véi céc cong
thiic c6 b6 sung than sinh hoc tai cing thoi diém
theo doi.

Cung moét loai chat thai, khi tang ty 1& phoi
tréon than sinh hoc, d6 4m ctia hdn hgp c6 xu
huéng gidm. Nguyén nhan 12 do than sinh hoc
c6 kha nang hap phu nuéc va ting do thoang
khi, gitp hoi 4m thoat nhanh hon (Awasthi &
cs., 2020). O ciing mot ty 1& phoi tron, toc do
giam &4m gifta cac cac loai ch&t thai giam dan
theo thi tu: bo > ga > lgn. Sau 45 ngay u, dd
4m cua san phdm van con > 35%, do d6 cAn c6
giai phap lam giam 4m do dé dat yéu cu 4m
do < 30% theo QCVN 01-189:2019/BNNPTNT
ma it 1am suy gidm céac chat dinh dudng.

b. Theo d6i nhiét do

Hinh 1. B6 tri thi nghiém
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Hinh 3. Dién bién nhiét d6 ctia cac cong thiic thi nghiém déi véi:
(a) Cac hén hgp 1 tit phan bé va than sinh hoc; (b) Cac hén hgp 1 tit phan ga
va than sinh hoc; (c) Cac hén hgp t tit phan lgn va than sinh hoc
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Theo ddi dién bién nhiét d6 (Hinh 3) cho
thdy nhiét do cta cac cong thic ting lién tuc,
dat trén 50°C ti ngay thi 6 va kéo dai dén
ngay tha 14-18. Day la giai doan nhiét cao
(thermophilic) ¢6 vai trd quyét dinh trong phan
hiy nhanh OM va tiéu diét vi sinh vat gay hai
nhu E. coli va Salmonella (Feachem & cs.,
1983). Nhiét d6 dat cuc dai 65°C & cong thic
CT8 (30% than + 70% phén ga) vao ngay tha
10, sau d6 giadm dan va tiém can nhiét d§ moi
trudng tif ngay thi 20 trd di. O cung loai chat
thai chin nudi, nhiét do dong 4 ting ty lé
thuén véi lugng than sinh hoc b8 sung do than
sinh hoc tao méi truong toi x6p, gidp oxy
khuéch tan tét hon va ting hoat tinh vi sinh
vat hiéu khi (Vandecasteele & cs., 2016). Tuy
nhién, nhiét d6 cao ciing c6 thé lam that thoat
mot phan dam bay hoi, diéu nay dudc thé hién
trong bang 3 véi ham lugng N téng s6 giam dan
theo thoi gian 1.

3.2. Dién bién mot s6 chi tiéu chat luong
theo thoi gian G

Két qua & bang 3 cho thay, gitia cac loai
chat thai chan nuéi c6 su khac biét c6 y nghia
thong ké (P <0,05) vé cac chi tidu OM, Nts,
P,O;hh, K,0Ohh. Phan bo ¢6 ham lugng OM cao
nh4t nhung Nts thap. Ngudc lai, phan ga cb
Nts, P,O;hh, K,0Ohh cao hon, nhung ham lugng
OM thap hon. Sau 45 ngay 1, phan bo van git
uu thé vé OM, trong khi phan ga vugt troi vé
cac nguyén t& dinh dudng da lugng. Khi téng ty
1é phéi tron than sinh hoc, ham lugng OM, Nts,
P,O;hh va K,Ohh déu ting so véi céng thic d6i
chiing khong phéi tron. Diéu nay dudc giai thich
14 do than sinh hoc c6 kha ning h&p phu va giii
lai dinh duéng trong qué trinh 0, giam that
thoat do bay hoi hodc ria troi (Dias & cs., 2010;
Zhang & cs., 2014).

Cu thé, sau 45 ngay U, cac loai chat thai
chan nubi bo, ga, lgn ¢6 ham lugng OM, Nts,
P,0;hh, K,Ohh ting ty 1& thuan véi ty 1é trén
than sinh hoc. V6i phan bo, ty 1& phéi tron
20-30% than sinh hoc giup chi tiéu Nts dat
1,68-1,81%, P,0.hh  1,22-1,32%, K,Ohh
1,66-1,72% cao hon d6i chiing, nhung chi tiéu
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OM dat 43,88-45,97% chi tucng ducong. Véi
phan ga, chi can 10% than sinh hoc da gitp cac
chi tidu Nts (1,85-2,10%), P,0.hh (1,45-1,63%)
va K,Ohh (1,88-2,24%) ting dang ké so v6i d6i
chiing. Tuy nhién ham lugng OM chi cao hon
déi ching 6 ty 1é phoi tron 30% (OM = 38,06%).
V6i phan lgn, su cai thién chi tiéu OM chi 5 &
ty 1& phdi tron 20-30%, trong khi cic chi tiéu
Nts, P,O;hh, K,Ohh déu cao hon déi chiing
ngay tu ty 1é phoi tron 10%. Nhu vay, hiéu qua
h&p phu va giti dinh dudng ctia than sinh hoc
rd nhat 6 phan ga va phan lgn ngay tu ty lé
phéi tron 10%, con véi phan bo, tac dong céb
y nghia thong ké chi xuat hién 6 ty lé phdi
tron > 20%.

Bo NN&PTNT (2019) quy dinh ty 1& C/N,
cac kim loai néng (As, Cd, Pb, Hg) va vi sinh vat
gdy hai (E. coli; Salmonella) 14 nhiing chi tiéu
danh gia chat lugng phan hitu co. Két qua phan
tich cac chi tiéu trén cua cac cong thiic thi
nghiém tai thoi diém 45 ngay sau u dudc thé
hién & bang 4.

Két qua phan tich thanh phan cta cac
nguyén liéu trude khi  (Bang 1) cho thay, cac
loai ch4t thai chian nu6i ¢6 ham lugng cacbon
hitu co thap (19,1-22,9%), than sinh hoc c6 chi
tiéu nay cao hon. Do vay, khi bat dau 1, than
sinh hoc da lam ting gia tri C/N so véi ddi
chting khong st dung. K&t qua 6 bang 4 cho
th4y ty 1& C/N ctia hdn hgp sau u thay ddi theo
loai phan va ty 1& phéi tron. D6i véi phan bo,
ty 1&é C/N tang trong 30 ngay dau, sau dé giam
dan. Ngudc lai, phan ga va phan lon duy tri ty
1é C/N tuong d6i 6n dinh trong sudt thoi gian
4. O cac cong thiic d6i chiing, ty 1& C/N ting
dan theo thdi gian do su hao hut nitd nhanh
hon su phin huy chit hiiu cd. Sau 45 ngay,
cac cong thic tron 20-30% than sinh hoc véi
phan bd va phan lgn cho C/N < 12, dat yéu cau
la phadn hiiu cd theo quy dinh cta Bo
NN&PTNT (2019), trong khi phan ga dat
chuén 6 ca ba ty 1é phéi tron. Két qua nay phu
hgp vé6i nghién ctu cta Jindo & cs. (2016), cho
ring than sinh hoc giip nang ty 1& C/N ban
dau, duy tri trang thai can bang dinh dudng
trong u higu khi.
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Bang 3. Anh hudng ctia cac nhan t6 thi nghiém t6i mot s6 chi tiéu chit lugng

OM (%) N (%) P,Oshh (%) K2Ohh (%)
Nhan té 1 Sé ngay sau U Sé ngay sau U Sé ngay sau G Sé ngay sau U
0 15 30 45 0 15 30 45 0 15 30 45 0 15 30 45
Bo 54,20°  48,14%°  4527° 4379  2,10° 2,01° 1,66° 1,53° 1,42° 1,32° 1,25° 1,17° 2,02° 1,88° 1,64 1,55
Ga 46,48°  40,75° 36,65° 35,17° 2,707 2,33 2,057 1,93° 1,77° 1,66% 156 1,48 2,51° 2,33 2,117 1,94%
Lon 49,81°  44,40° 41,17° 39,97°  2.27° 2,09 1,83 1,63° 1,28° 1,21° 1,12° 1,07° 1,96° 1,78° 1,62 1,51
LSDo s 1,47 0,95 0,89 0,73 0,05 0,07 0,07 0,07 0,06 0,02 0,03 0,03 0,05 0,04 0,06 0,05
Nhan t6 2 Sé ngay sau G Sé ngay sau G Sé ngay sau U Sé ngay sau U
0 15 30 45 0 15 30 45 0 15 30 45 0 15 30 45
0% 46,22°  44,77° 43,23 40,50°  2,29° 2,14° 1,62° 1,47° 1,39° 1,31° 1,15, 1,08 2,02° 1,81° 1,56 1,33¢
10% 46,64° 41,83 37,52° 36,31°  2,25° 1,99 1,72° 1,56° 1,44™ 1,34° 1,28° 1,19° 2,05° 1,87° 1,69° 1,66°
20% 51,77°  44,06°  40,48° 39,67°  2,39° 216" 1,96" 1,82° 1,50° 1,43 1,36" 1,31 2,22° 2,09° 1,85 1,79
30% 56,01 47,06  42,87° 42,09¢  250° 2,28 2,08° 1,93 1,59° 1,502 1,45* 1,38 2,36° 2,21° 2,05° 1,89°
LSDos 1,69 1,10 1,02 0,85 0,05 0,08 0,07 0,08 0,07 0,03 0,03 0,03 0,06 0,05 0,07 0,06
] OM (%) N (%) P,Oshh (%) K2Ohh (%)
';ur:yhnégnttaéc Sé ngay sau 0 Sé ngay sau G Sé ngay sau U Sé ngay sau U
0 15 30 45 0 15 30 45 0 15 30 45 0 15 30 45
CT1 52,44°  48,54° 46,71 42,62° 2,06 1,83° 1,53° 1,37% 1,39° 1,27 1,22 1,11° 1,95¢ 1,82 1,59° 1,59%
CT2 4565" 41,68 37,12 34,13° 2,60° 2,12° 1,90° 1,84 1,72 1,62° 1,57° 1,45° 2,34° 2,10° 1,93° 1,88°
CT3 50,52°  4515°  41,13" 39,69°  2,19°  1,95% 1,72° 1,45° 1,22' 1,13" 1,06" 0,99" 1,88° 1,71° 1,56% 1,50'
CT4 58,97°  55,04° 49,01° 4521  215° 2,01° 1,77° 1,72° 1,42% 1,36° 1,30° 1,22 2,07" 1,98% 1,68° 1,66%
CT5 50,87°  46,75° 40,91' 36,62' 2,79° 2,33 2,19% 2,00° 1,782 1,68 1,63° 1,58 2,63° 2,49° 2,19° 2,07°
CT6 52,76°  48,22° 44,20% 41,67° 2,31 2,05™ 1,87° 1,76 1,30 1,25% 1,149 1,12° 1,96° 1,81 1,69° 1,63%
CcT7 63,71*  58,14% 52,932 48,94* 226" 214" 1,93° 1,87° 1,51% 1,43 1,39 1,32¢ 2,13% 2,01° 1,82° 1,72
CcT8 56,20°  49,69°  42,00" 39,41°  2,87%  2,44° 2,25° 2,10° 1,842 1,742 1,69° 1,632 2,86° 2,71° 2,48° 2,24°
CT9 56,96°  51,89°  4541% 4439°  2,44°  2,19° 2,07 1,87° 1,41% 1,34° 1,27° 1,19' 2,09° 1,92° 1,84° 1,70
pC1 50,32°  48,54° 47,07° 46,44° 2,02 1,96% 1,40' 1,27° 1,36° 1,21° 1,08" 1,00" 1,92¢ 1,73° 1,45° 1,23°
pC2 41,96° 40,84 39,58' 38,32° 263" 2,36 1,85 1,74  1,61™ 1,58° 1,35 1,26° 2,22° 2,01° 1,83° 1,58°%
pC3 46,39°  44,94° 43,04 42,19° 2200 211° 1,62%  1,39% 1,21 1,14" 1,02" 0,97" 1,91° 1,69° 1,40° 1,19
LSDo,s 2,93 1,91 1,77 1,47 0,09 0,14 0,13 0,14 0,12 0,05 0,05 0,05 0,11 0,08 0,12 0,10

Ghi chu: LSD,, ,;: Sai khdc nhé nhat c6 y nghia thong ké 6 miic 95%
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Bang 4. Ty 1& C/N, ham lugng kim loai nang va mat do vi sinh vat gy hai ¢ cac cong thic thi nghiém

Ty 1& CIN Kim loai nang va vi sinh vat gay hai
CTTN Ngay sau G As Cd Pb Hg E. coli Salmonella
0 ngay 15 ngay 30 ngay 45 ngay (mg/kg) (10° CFU/g)
CT1 11,6 12,0 13,9 14,2 1,2 1,3 53 0,6 KPH KPH
CT2 8,0 8,9 8,9 8,4 2,2 2,0 12,1 0,8 KPH KPH
CT3 10,5 10,5 10,9 12,4 1,2 2,1 8,3 1,0 KPH KPH
CT4 12,4 12,5 12,6 12,0 1,1 1,8 8,0 0,6 KPH KPH
CT5 8,3 9,1 8,5 8,3 2,2 2,6 15,2 1,1 KPH KPH
CT6 10,4 10,7 10,8 10,8 2,1 2,9 10,3 1,0 KPH KPH
CT7 12,8 12,4 12,5 11,9 1,3 1,6 11,5 0,7 KPH KPH
CT8 8,9 9,3 8,5 8,5 2,0 2,2 16,2 1,1 KPH KPH
CT9 10,6 10,8 10,0 10,8 2,6 3,1 12,9 1,2 KPH KPH
bC1 11,3 11,2 15,3 16,6 0,6 0,1 29 0,7 KPH KPH
bC2 7,2 7,9 9,7 10,0 3,6 1,7 8,4 0,5 KPH KPH
bC3 9,6 9,7 12,1 13,8 4,0 15 5,6 0,4 KPH KPH
QCVN 01-189-2019 <12 <10,0 <50 <200,0 <20 <1,1x10° KPH

Ghi chu: CTTN: Céng thic thi nghiém; KPH: Khong phat hién.
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Bang 5. Khai toan chi phi vat chat ctia phan bén ctia cac c¢ong thiic thi nghiém

Nguy&n V&n Thao, Bang Thi L&, Hoang Quéc Viét, Nguyé&n Xuan Hoa,Cao Viét Ha, Pham V&n Cuwong

Tieu chi CTTN CT1 CT2 CT3 CT4 CT5 CT6 CT7 CT8 CT9 bC1 bC2 bC3
Ty trong (g/cm’) 0,785 0,843 0,869 0,716 0,795 0,808 0,665 0,721 0,746 0,830 0,864 0,901
Khdi lwgng CTCN (kg) 95,242 95,572 95,702 89,573 90,611 90,753 83,160 84,456 84,981 100,000 100,000 100,000
Khdi lvgng than (kg) 4,758 4,428 4,298 10,427 9,389 9,247 16,840 15,544 15,019 0 0 0
Khéi lwvgng sau G (kg) 84,174 78,144 80,079 81,644 75,794 77,672 79,196 73,519 75,343 89,491 84,686 88,023
Chi phi than (VND) 8.564 7.971 7.736 18.768 16.899 16.644 30.312 27.980 27.035 0 0 0
Chi phi CTCN (VND) 76.194 76.457 76.562 71.659 72.489 72.603 66.528 67.565 67.984 80.000 80.000 80.000
Chi phi ché phdm (VND) 8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000
Téng chi vat liéu (VND) 92.758 92.428 92.298 98.427 97.389 97.247 104.840 103.544 103.019 88.000 88.000 88.000
Chi phi vat liéu (VND/kg) 1.102 1.183 1.153 1.206 1.285 1.252 1.324 1.408 1.367 983 1.039 1.000
Chi phi OM (VNDB/kg) 2.586 3.466 2.904 2.666 3.509 3.005 2.705 3.573 3.080 2.117 2.712 2.369
Chi phi Nts (VNB/kg) 80.501 64.224 79.246 70.227 64.281 71.227 70.918 67.066 72.946 77.504 59.613 71.761
Chi phi P2Oshn (VND/Kkg) 99.552 80.593 114.932 97.691 81.974 112.170 101.073 86.954 114.331 97.955 82.690 103.188
Chi phi K20, (VND/kg) 69.349 62.575 77.500 71.732 61.344 78.672 76.850 62.663 80.367 79.964 65.692 84.109

Ghi chu: Gia chat thai chan nudi 800 déng/kg ; gia than sinh hoc: 1.800 déng/kg; gia ché pham 40.000/1it; CTTN: Céng thic thi nghiém
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Vé ham lugng kim loai néng (As, Cd, Pb,
Hg), t4t ca cac cong thic déu ndm trong giéi han
cho phép, khéng vugt ngudéng theo quy dinh.
Mat dé vi sinh vat gy hai (E. coli, Salmonella)
déu khong phat hién (KPH), chiing t6 giai doan
nhiét cao (50-65°C, kéo dai lién tuc 8-12 ngay)
da tiéu diét phan 16n mam bénh - két qua tuong
dong véi Feachem & cs. (1983) va Nguyén Van
Thao & cs. (2015).

3.3. Khai toan chi phi vat liéu

Khai toan chi phi vat liéu bao gém: than
sinh hoc, ch&t thai chan nu6i, ch& phdm va khéi
lugng phan thu dudc sau U 45 ngay, thu dugc
két qua 6 bang 5.

Két qua cho thay chi phi cho 1lkg thanh
phdm hodc 1kg OM ting ty 1é thuan véi lugng
than sinh hoc phéi tron, do gia than sinh hoc
(1.800 d/kg) cao hon nhiéu so véi chat thai chin
nudi (800 d/kg). Chi phi cho 1kg thanh phim véi
tiing loai phan 1a khéac nhau cu thé: phan bo
983-1.324 VND, phin ga 1.039-1.408 VND;
phan lgn 1.000-1.367 VND. Phan ga c¢6 chi phi
cho 1kg OM cao nhat (2.712-3.573 VND), ké dén
14 phan lgn (2.369-3.080 VND) va thap nhit 1a
phén bo (2.117-2.705 VND). Ngugc lai, cung
mot loai chat thai chin nudi, chi phi cho 1lkg
K,Ohh & cac cong thiic ¢6 tron than sinh hoc 1a
thap hon so véi déi chiing khong tron. Trong cac
ty 1é phéi tron, chi phi cho 1kg Nts thap nhét:
vl phén ga tron 10% than sinh hoc
(64.224 d/kg), phan bo va lgn tréon 20% than
sinh hoc (70.227 d/kg va 71.227 d/kg). Chi phi
cho 1kg P,O:;hh th4p nhat khi ty 1& tron than
sinh hoc v61 phéan ga (10%), phan bo (20%), phéan
lgn (20%).

Vé6i phan bo va phan lgn, sau u 45 ngay, ty
1& phéi tron 20-30% (v/v) than sinh hoc c6 ty 1é
C/N < 12. Tuy nhién, chi phi cho 1kg thanh
ph&m, 1kg chat dinh dudng (OM, Nts, P,0.hh,
K,0Ohh) 4 ty 1& phéi tron 20% thap hon so véi ty
1&é 30%. Do vay, ching t6i dé xu4t ty 1é phdi tron
20% (v/v) than sinh hoc khi xii Iy chit thai chin
nudi lgn, bo cdng nghiép khéng chat don.

Sau 45 ngay, v6i chat thai chin nudi ga
cong nghiép déu dat C/N < 12 § ca ba ty 1& phéi
tron véi than sinh hoc. Nhung, chi phi cho 1kg
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thanh phém, 1kg chit dinh dudng (OM, Nts,
P,0.hh, K,Ohh) & ty 1& phéi tron 10% 1a thép
nhat. Vi vay, ty 1& (v/v) tron 10% than sinh hoc
v6i chat thai chian nubdi ga céong nghiép khong
chat don mang lai 16i thé canh tranh hon vé gia
so v6i cac ty 1é khac.

4. KET LUAN VA PE NGHI
4.1. K&t luan

(1) Than sinh hoc gitip cai thién méi truong
4, ting kha nang thoang khi va hip phu 4m,
duy tri thoi gian c6 nhiét cao (trén 50°C) tu
ngay thi 6 sau 4 va kéo dai lién tuc 8-12 ngay.
Trong cung ty 1é trén than sinh hoc, phan ga cé
nhiét d6 déng 1 cao hon phan bd va phan lon.
Xt 1y chat thai chian nudi c¢6 phdi tron than sinh
hoc gitip nhiét d6 ddng U cao hon so véi ddi
ching khéng phdi tron.

(2) P& phan hitu co dap tng tiéu chuin cta
Bd NN&PTNT (2019), v6i chat thai chin nuéi
ga cong nghiép khong chat don, ty 1é phoi tron
> 10% than sinh hoc gitp san phdm sau u 45
ngay c6 OM tuong duong cong thic ddi chiing,
ty 18 C/N <12, cac yéu t6 han ché& (As, Pb, Cd,
Hg, E. coli, Salmonella) nim trong giéi han cho
phép. Tuy nhién, chi tiéu Nts (1,85-2,10%),
P,O,hh (1,45-1,63%) va K,Ohh (1,88-2,24%) cao
hon so véi déi chiing. Chi phi cho 1lkg phan
thanh phadm la 1.183VND. Chi phi cho 1kg céc
chdt dinh dudéng nhu: OM - Nts - P,O;hh -
K,Ohh cé gia tri lan lugt 1la 3.466 - 64.224 -
80.593 - 62.575 VND.

(3) Véi chat thai chan nuéi bo, chén nudi logn
cong nghiép, ty 1& phéi tron = 20% than sinh
hoc, sau U 45 ngay gidp san pham tao ra cé ty 1é
C/N <12 va céc chi tiéu OM, Nts, P,O;hh, K,Ohh
cao hon d6i ching khong tron. Chi phi cho 1kg
thanh phdm v6i phan bo 1a 1.206 VND; phan
lgn 1.252 VND. Chi phi cho 1kg cac ch4it dinh
dudéng nhu OM - Nts - P,O;hh - K,Ohh c6 gia tri
1an lugt véi phan bd 14 2.666 - 70.227 - 97.691 -
71.732 VND; vé6i phéan Ilgn 1a 3.005 - 71.227 -
112.170 - 78.672 VND. Ngoai ra, ham lugng kim
loai néng (As, Pb, Cd, Hg) va mat dé vi sinh vat
gay hai (E. coli, Salmonella) clia cac coéong thic
khong vuot quy dinh vé phan hiiu co cua Bo
NN&PTNT (2019).



Nguy&n V&n Thao, Bang Thij L&, Hoang Quéc Viét, Nguyén Xuan Hoa,Cao Viét Ha, Pham Vin Cuwéng

4.2. Dé nghi

(1) Cac co s6 san xuat phan hiiu co xem xét
st dung phu phdm than sinh hoc tit 16 hoi trong
xt 1y chat thai chin nudi cong nghiép khong
chat don véi ty 1& phoi tron 10-20% (v/v) (tiy
loai chat thai) nham t6i uu thoi gian xt 1y va
ch&t luong san pham.

(2) Huéng nghién ciu tiép theo 1a danh gia
tac dong ctia sy phéi hdp phan v6 cd véi phan
phan hitu co dén ning suidt cay trong va chat
lugng dat, lam co sd hoan thién quy trinh cong
nghé xt Iy chat thai chan nubi cong nghiép bing
than sinh hoc - phu phdm cong nghiép 16 hoi.
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