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TOM TAT

Nghién ctru nhdm danh gia anh hwéng cla diéu kién xt ly (hdo khi, yém khi) va mua vu (Xuan, Hé) dén qua
trinh G chat thai rAn ch&n nuéi cong nghiép (bo, ga, lon). Cac mau chét thai dwoc phdi tron véi than sinh hoc theo ty
1& 9:1 (v/v) va U trong céc diéu kién khac nhau dé phan tich sw bién ddi trong qua trinh G. Két qua cho thay, diéu kién
xt Iy hdo khi phti hop cho cac loai chét thai. Phuwong phap G yém khi tuy gitp chét thai cé ham lwong dinh duéng va
hi*u co’ cao hon nhwng c6 ham lwong céc vi sinh vat gay hai (E. coli, Salmonella) vugt quy chudn. Sau G 30 ngay,
chat thai chan nudi bd cé ham lwong hitu co cao nhét (46,54-47,67%) va tébng ham lwong NPK trong khoang
4,04-4,43%, nhung ty I& C/N I&n hon quy chuan (> 12). Nguoc lai, chat thai chdn nuéi ga c6 ham lweng hivu co thap
nhét (36,46-37,59%), nhwng cé tdng ham lwong NPK cao nhét (5,05-5,44%) va c6 ty 1é C/N < 12. Bén canh d6, chét
thai chan nudi lon cé ham lwong chat hwu co & mie trung binh va thap nhéat vé gia tri tdng ham lwong NPK. O ca
hai mua Xuan va Hé, U theo phwong phap hdo khi, chat thai chan nudi ga va than sinh hoc c6 ham luwong
dinh duéng NPK, pH, ty 1& C/N va ham lwong kim loai néng (As, Pb,Cd, Hg) dat tiéu chuan vé phan hiru co theo
QCVN 01-189-2019.

T khéa: Chét thai chan nuéi cong nghiép, than sinh hoc, hao khi, yém khi.
Industrial Livestock Waste: A View Angle from Treatment Methods

ABSTRACT

The experiment aimed to determine the effects of treatment conditions (aerobic, anaerobic) and seasons (Spring,
Summer) on the composting process of industrial livestock waste (cow, chicken, pig). The wastes were co-composted
with biochar at a ratio of 9:1 (v/v) under different conditions to analyze the changes during composting. The results
showed that aerobic treatment conditions were suitable for all types of waste. The anaerobic composting method, which
produced compost product with higher nutritional and organic content but carried harmful microorganisms (E. coli,
Salmonella) exceeding the standard. After 30 days of composting, cow manure possessed highest organic content
(46.54-47.67%) and a total NPK content of 4.04-4.43%, but C/N ratio was higher than the regulation (> 12). In contrast,
chicken waste compost possessed lowest organic matter content (36.46-37.59%), but highest total NPK content
(5.05-5.44%) and met the standard for C/N ratio. In addition, pig waste compost possessed an average organic matter
content and lowest total NPK content value. In both Spring and Summer, chicken waste and biochar, which were treated
aerobically, had NPK nutrient content, pH, C/N ratio and heavy metal content (As, Pb, Cd, Hg) meeting the organic
fertilizer standards according to QCVN 01-189-2019.

Keywords: Industrial livestock waste, biochar, aerobic, anaerobic.

dén 25,26% GDP cta nganh néng nghiép (B
Tai nguyén va Moi truong, 2023). Di kém véi su

Trong bic tranh kinh té€ suy giam do dai phat trién nhanh chéng d6 1a nhiing thach thic
dich Covid-19, linh vuyc chin nuéi lai tré thanh khoéng nhd trong céng tic quan ly - xi ly chat

1. DAT VAN DE

diém sang v6i téc do ting trudng cao, déng gop thai, bdo vé mdi truong. Chan nudi cong nghiép
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st dung chu yé&u la thiic an cong nghiép va hau
nhu khong st dung chat don chudng da tao ra
loai ch&t thai c6 ham lugng cac chat dinh dudng
cao nhung ham lugng chat hiiu cé thip, ning
mui hon rat nhiéu so véi chat thai chan nubi
truyén thong. Hon niia, véi s6 lugng vat nuéi 16n
va tap trung nén lugng chit thai hang ngay la
rat 16n. Bao céo cong tac bao vé mdi truong
nganh néng nghiép cia Bo6 NN&PTNT (2023)
cho thay, m&i nam c6 trén 60 triéu tan chat thai
ran va trén 50% luong chdt thai rdn chin nuoi
trau, bo, gia cAm, trén 28% chat thai chan nubi
Ign chua dudc xt 1y.

Chat thai chin nudi khi duge xt ly thuong
b6 sung thém cac vat liéu hitu c6 nhu: than ngo
(Bello & cs., 2020); than cay lia mi nghién nhd
(Sun & cs., 2024); ba nam (Jia & cs., 2024); ba
mia (Lu & cs., 2024) v6i muc tiéu lam can dé6i
thanh phan dinh dudng (tang gia tri C/N) dé
thic ddy qua trinh phan huy (Zhang & cs.,
2014). Tuy nhién, st dung phu phdm néng
nghiép khéng chi c6 tinh thdi vu, cdn c6 khong
gian luu kho 16n, ma con lam téng khéi lugng
chat thai can xu 1y, 1am téng chi phi. Than sinh
hoc - san ph4m phu cta cac nha may dét nhuém
khi d6t yém khi trdu, mun cua, gd tap 6
300-350°C, tao nhiét sé 14 mot phuong an tot dé
giai quyét han ché clia phu ph4m néng nghiép.
Bé sung than sinh hoc trong qua trinh xt ly
chat thai chin nubi c6 tac dung gidp rut ngin
thoi gian xt 1y, lam ting do6 x6p ctia hén hgp
nguyén liéu, cung cdp moéi trucng 1y tudng cho
vi sinh vat hoat dong (Vandecasteele & cs.,
2016; Awasthi & cs., 2020); hap phu cac chat
dinh dudng, lam ting nhiét dd ctia qua trinh 1
phan (Mahapatra & cs., 2022).

Mot s6 nghién ciu vé diéu kién xu 1y cho
hén hop chét thai chan nubdi véi phu phdm nong
nghiép cho thay, G hao khi gitp rit ngin thoi
gian xu ly (Hoitink, 2000), nhung 1am mat chat
hitu cd, dam téng s6 nhiéu hon so véi 4 yém khi
(Nguyén Vin Bo & cs., 2018). Tuy nhién, van
con thiéu cac nghién ciiu vé viéc ting dung than
sinh hoc tit phu phdm céng nghiép trong xu ly
chat thai chin nuéi cong nghiép - déc biét 1a so
sanh gitia hai diéu kién 1 (hao khi - yém khi),
cling nhu vai trd ctia yéu t6 mua vu (Xuan - He)

t61 hiéu qua phén giai va chit lugng san pham
phan bén hitu co. Do vay, ching t6i tién hanh
nghién cttu 6 quy m6 phong thi nghiém vé anh
hudng cta diéu kién 0 va yéu t6 mua vu dén
qua trinh xt ly hén hdp chat thai chin nudi
cong nghiép khong chat doén véi than sinh hoc
nham cung cdp bing chiing khoa hoc cho viéc
tai st dung chat thai chan nuéi mot cach hiéu
qua, gép phan phét trién san phidm phéan bén
hitu co va hd trg san xuat néong nghiép bén viing
tai Viét Nam.

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

- Chat thai chan nudi: chat thai chan nudi
bo siia, Ign thit va ga dé tai cac trang trai tap
trung thuoc tap doan Dabaco, Tién Du, Béc
Ninh. Dic diém chan nubi: thic dn céng nghiép,
khéng st dung chét don chudng. Pic diém hoa
hoc chinh ctia chét thai thé hién & bang 2 véi
diém ndi bat 1a ham lugng dudng chat cao va ty
1& C/N thap.

- Than sinh hoc 14 phu phdm cta qué trinh
dot y&m khi hén hop cac vat lidu trau, mun cua,
gd tap.. 6 nhiét @6 300-350°C phuc vu cung cap
hoi phuc vu sdn xuét cia Coéng ty TNHH Dét
nhudm Trung Thu, xd4 Tan Quang, huyén Vian
Lam, tinh Hung Yén.

- Thoi gian thuc hién: Vu Xuan: 01-04/2024.
Vu He: 05-08/2024.

2.2. Phuong phap nghién citu

2.2.1. B6'tri thi nghiém 11 phan

Thi nghiém dugc tién hanh & quy mé phong
thi nghiém, 14p lai trong 2 mua (Xuéan, Hé) ndm
2024. Nhan t6 tht nhat 1a 2 diéu kién u (hao
khi, yém khi), nhan t6 tha hai 14 03 loai chat
thai chén nuéi (bd, logn, ga) phdi tréon véi than
sinh hoc theo ty 1& 9:1 (v/v) (k& thuia tit két qua
nghién ctu cua Jindo & cs. (2016). Thi nghiém
dude bé tri theo kiéu CRD, méi cong thic c6 3
lan lap lai, mdi 1an lap lai tuong tng véi 1 thung
thé tich 150 lit c6 ndp day chta 100kg hdn hop
chat thai chian nuéi, than sinh hoc va 0,2 lit ché&
pham EMINA.
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Bang 1. Cong thitc thi nghiém

Chét thai chan nudi

U hao khi U yém khi
CT1 CT4
CT2 CT5
CT3 CT6

a. Do nhiét do

b. Cac thung st dung trong thi nghiém G phan

Hinh 1. B6 tri thi nghiém

Ché& pham EMINA 14 san pham trong danh
muc san phdm luu hanh tai Viét Nam theo
thong tu s6: 37/2013/TT/BNNPTNT. Thanh

phan bao gom: Bacillus subtilis spp.;
Lactobacillus spp.; Saccharomyces spp.; Vi

khuén quang hop tia Rhodobacter sp.

U hao khi: Phan dugc cho vao thung 1,
khéng nén chat, b sung ché phdm vi sinh vat va
day nép kin. Trong thang dau, vat liéu a dudc
ddo tron dinh ky 5 ngay/lan; tit thang thd hai,
dao trén 15 ngay/lan véi thao tac dao déu ti dudi
lén trén, tit trén xudng dudi. Thung a cé 16 thoat
¢ day va dugc ké cao 10cm so véi mat dat nham
dam bao thoat nudc va luu thong khong khi.

U yém khi: Phan dudc cho vao thung kin,
nén chiat bing cude, bé sung ché phdm vi sinh
vat va day nép. Vat liéu u khéng duge dao trén
trong suét qua trinh xi ly.

Méi thung diat 01 6ng nhua duge duc 16
xung quanh ¢ giita thung dung dé dua nhiét ké
vao va theo doi nhiét d6 trong qua trinh xi 1y.

2.2.2. Chi tiéu theo déi va phuong phap
phan tich

- Nhiét dé: St dung nhiét ké& thiy tinh, do &
gitia thung u (Hinh 1a). Trong thang dau tién,
tan suat do 2 ngay 1 lan. T thang thi 2-3, dinh
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ky 7 ngay do 1 1an. Theo d6i nhiét do moi trusng
khong khi cing thoi diém tién hanh do nhiét do
trong déng .

- Phuong phap phan tich mot s6 chi tiéu
trong than sinh hoc, phin bo, phan Ign, phén ga
va hén hgp sau t nhu: D6 4m - TCVN 9297:2012;
pHpso: TCVN 13263-9:2020; OM(%) - TCVN
9294:2012: N(%) - TCVN 10682:2015: P,0 ,, (%)
- TCVN 8559:2010; K,0,, (%) - TCVN 8560:2018;
vi sinh vat phéan giai Xenlulo - TCVN 6168:2002.
Thdi diém 14y mAu la khi bit ddu & - 1 thang - 2
thang - 3 thang sau xt ly.

- Phuong phap phén tich mét s yéu td nhu:
As - TCVN 11403:2016; Cd - TCVN 9291:2018;
Pb - TCVN 9290:2018; Hg - TCVN 10676:2015;
E. coli - TCVN 13875:2023; Salmonella - TCVN
10780-1:2017 (ISO 6579-1:2017). Lay mau tong
hop gitta cac 14n nhéc lai caa tiing céng thic tai
thoi diém 45 ngay sau u dé phan tich.

- Xtt ly s6 liéu theo gido trinh phan tich
phan bén cay trong (Nguyén Thu Ha & cs.,
2019) va cac chuong trinh Excel. Phan tich
phuong sai hai nhan t6 (ANOVA) dugc thuc
hién bing phan mém CropStat 7.2, két hop véi
phép so sanh cip ddi cac gia tri trung binh bing
phuong phap LSD (Least Significant Difference)
d mtic ¥ nghia 95%.
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Bang 2. Mot s6 chi tiéu héa hoc va thanh phan ctia cac nguyén liéu t phan

Nguyén liéu Than sinh hoc Phan bo Phan ga Phan Ign
pHH20 7,9+0,2 6,5+0,1 8,0+0,3 6,9+0,2
OC (%) 45,2 +0,22(*) 229+0,15 19,1 £0,19 21,1+0,25
N (%) 0,37 £ 0,02 2,02+0,03 2,63 + 0,04 2,20+ 0,03
P20shh (%) 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 chu: *: Téng ham lugng carbon c6 trong than sinh hoc.

Than sinh hoc

Phan Ign

Phan bo Phén ga

Hinh 2. Nguyén liéu dung dé G phan

3. KET QUA VA THAO LUAN
3.1. Thanh phan nguyén liéu u

Sau khi phan tich mo6t s6 chi tiéu chat
lugng ctia nguyén liéu dau vao ching tdi thu
dudgc két qua & bang 2.

Cac nguyén liéu c6 phan ting ti trung tinh
t61 kiém nhe, ham lugng cac kim loai néng thap
hon quy dinh vé phan hiiu co (QCVN 01-189-
2019). Than sinh hoc ¢6 wu thé& vé téng ham
lugng carbon nhung ham lugng dam tong s6, 1an
htiu hiéu, kali hiiu hiéu trong chat thai chin
nudi cao hon. Cac loai chat thai chin nubi cé
ham ludng carbon hiiu co thap (19,1-22,9%),
dam téng s6 cao, 1an va kali hitu hiéu cao. Do
vay, khi phoi tron véi chat thai chan nudi, than
sinh hoc lam ting gia tri C/N (Bang 4). Két qua
nay phu hgp v6i nghién ctiu cua Jindo & cs.
(2016). Ngoai ra, b6 sung than sinh hoc 1am hén
hop toi x6p hon (Zhang & cs., 2014) va ting kha

ning giti cac chat dinh dudng trong qua trinh
(Mahapatra & cs., 2022).

3.2. Dién bién Am d6, nhiét d6 trong qua

trinh . phan

Khi theo dbi dién bién vé d6 4m trong qua
trinh @ phan 6 2 mua (Xuin - Heé), ching t6i
thay, ban dau, nguyén liéu khé hon vao mua
Xuan va 4m w6t hon vao mua Hé. Nguyén nhan
6 thé 1a do vat nudi tiéu thu nhiéu nude va vao
mua Hé d6 4m khoéng khi cao nén chat thai cé
dd 4m cao hon mua Xuan. Do vay, trong san
xuét phan hiiu co, c6 thé diéu chinh ty 1é phoi
tron than sinh hoc lam giam 4m d6 cta hén hgp
trong khoang 50-60% trudc khi 0 s& dem lai
hiéu qua cao hon. Trong sudt qua trinh 4, do6 4m
ctia hén hgp vao mua Xuan ludn thap hon mua
Hé. Piéu nay c6 thé anh hudng t6i su hoat dong
ctiia hé vi sinh vat va mot s6 chi tiéu chat luong
ctia phan hiiu co hinh thanh sau 4. Sau 1 thang
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xt ly, @6 4m cta cac céng thic 4 hao khi giam
manh hon cac cong thiic it yém khi. Trong dé, do
4m cua phan bo giam manh hon so v6i phan ga
va phéan lgn. Sau 90 ngay 1, d6 4m cta phéan &
cac céng thic thi nghiém con kha cao (> 35%).
Do vay, sau khi két thic 1, cAn c6 thém qua
trinh xt Iy dua d6 4m vé < 30% dé tién cho viéc
bao quan va st dung (QCVN 01-189-2019).

Qua hinh 5, hinh 6, chiing t61 thdy, nhiét do
ctia dong u cao nhat 6 mua Xuan dat 62°C vao

60%

55%

50%

45%

40%

35%

30%

Bat dau 30 ngay

g (5T .

CT2 ==pm=(CT3

ngay thi 8 sau . Sau dé, nhiét do ctia ciac dong
1 hdo khi ting lién tuc va c6 tit 6-10 ngay dat
trén 50°C. Tuy nhién, vao mua He, nhiét do6
doéng 1 thap hon; thoi gian duy tri nhiét d6 cao
hon 50°C ngin hon so v6i mua Xuan. Nguyén
nhan c6 thé 1a do mua Hé nguyén liéu 4m do cao
hon (Hinh 3, hinh 4); khong khi trong khe hé
cia nguyén liéu gidm; anh hudng t6i kha ning
sinh trudng, phat trién cta hé vi sinh vat; dan
t6i lam gidm su sinh nhiét ctia déng u.

60 ngay 90 ngay

CT4 =« CTH =—a—CTEH

Hinh 3. Do aAm cua cac cong thic thi nghiém (mua Xuan)

65%
60%
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CT4 = CT5 == TH

Hinh 4. Do a4m cua cac coéng thiic thi nghiém (mua He)
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Hinh 6. Dién bi€n nhiét dd vat liéu & vao mua Hé

Khi so sanh gitia cic cong thtc, sau u 4
ngay, diéu kién u hao khi giip nhiét do cua
déng 0 cao hon so véi i yém khi. Qua trinh ting
nhiét kéo dai t6i ngdy 26-28 sau u vao mua He
va ngay 37-44 sau 1 vao mua Xuan cho téi khi
nhiét d6 déng 0 tiém can véi nhiét dd méi
truong. Nhiét do ctia déng 1 ting cao nhanh
chéng va duy tri lién tuc 1a yéu t6 rat quan
trong giip cho déng i nhanh hoai muc va tiéu
diét vi sinh vat giy hai cé trong vat liéu t nhu

E. coli va Salmonella (Feachem & cs., 1983).

3.3. Dién bién mét s6 chi tiéu chat lugng
theo thoi gian U

Theo dodi dién bién mot sd chi tiéu chat
lugng ctia nguyén liéu 1t theo mua (Xuan - He)
chung t6i thdy rang, ¢ ca hai mua, tai 3 thoi
diém theo ddi, trong diéu kién 0 hao khi, vi sinh
vat phat trién manh da phan hay chét hiu co
nhanh hon nhiéu so véi diéu kién G yém khi.
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Cac ch4t dinh dudng trong phan U hao khi bi
mat di theo nuéc chay ra ¢ day thung nhiéu hon
dan t6i ham lugng OM, N, P, K trong phan déu
th&p hon so véi phan t yém khi (Bang 3).

So sanh chat lugng phan 4 trong hai mua cé
thé thay chét lugng phan U trong vu hé t6t hon
(ham lugng ch4t hitu co, dam téng s6, 1lan hitu
hiéu, kali httu hiéu cao hon). Tai thoi diém sau
u 3 thang, so v6i ban dau, vao mua Xuan, OM
giam 6,9-24,0%; Nts gidm 15,4-48,4%; P,05 ,;,
gidm 16,1-30,4%; K,O ,,, giam 13,0-29,6% so v6i
truée khi 1. Vao mua He, su suy gidm cac chi
tiéu dinh dudng nay 1a thap hon. Nguyén nhan
¢6 thé 1a do vao mua He, d6 4m ctia nguyén liéu
cao (56,3-62%) da lam gidm luong khi oxy trong
déng 1, anh hudng t6i su hoat doéng cua hé vi
sinh vat. K&t qua 14 nhiét d6 cao nhat cia dong
1 (60°C) thap hon, thoi gian nhiét d trén 50°C
(6-8 ngay) ngén hon dan dén ty 1é gidm cac chit
dinh dudng thap hon so v6i muia Xuin. Nghién
ctiu cia Li & cs. (2014) 1 phan lgn véi than sinh

hoc va Pinh Héng Duyén & cs. (2021) i phan ga
v6i than buin, trau hun va mun cua ciing cho két
luén tudng tu.

Bén canh d6, méi loai chat thai chan nuéi c6
mot uu thé va han ché& vé cac chi tiéu dinh
dudng. Cu thé 14, phan ga c6 gia tri cao nhit &
ham lugng N(%); PyO5,,(%); KyO ,,(%); nhung c6
ham lugng chit hiiu co thap. Phan bo c6 uu thé
vé ham lugng hiiu co cao nhung ham lugng dam
tong s6 thap hon. Phan lon kém nhét & gia tri
dinh dudng lan va kali htu hiéu. O ca hai mua,
tai ting thoi diém theo ddi, khi so sdnh véi ciing
mot loai nguyén liéu, diéu kién u hao khi gitp
phan bén sau xt 1y c¢6 ham lugng chat hiiu co,
dam téng s6, 1an va kali hiiu hiéu th&p hon so
v6i 4 yém khi. Su khac biét nay cé6 § nghia
thong ké ¢ mtic 95%. Nhu vay, xt 1y hén hgp
chat thai chin nudi phéi tron véi than sinh hoc
trong diéu kién hao khi s& lam mé4t nhiéu chat
dinh dudng hon so véi xti 1y yém khi.

Bang 3. Dién bién ctia mot s6 chi tiéu chat lugng

Mua Xuan

OM (%) N (%) P20s i (%) K20 (%)

CTTN Ngay sau U Ngay sau U Ngay sau U Ngay sau u
0 30 60 90 0 30 60 90 0 30 60 90 0 30 60 90
CT1 5050 46,54° 4438° 4236° 205 1,37° 125 1,17 140 113" 1,10 107" 1,89 154° 144° 135°
CT2 4290 3646 3332 3297 273 1,76° 156° 141° 170 142° 138" 133" 219 187° 177° 169
CT3 46,70 40,80° 37,81" 36,91 225 141° 1,38° 1,30° 1,26 1,00° 0,93° 0,88° 1,80 1,50 1,36 1.27°
CT4 50,50 49,02° 48,77° 47,93* 205 1,77° 1,70° 1,66° 140 1,23° 121° 1,18 1,89 183 175 164°
CT5 4290 39,83° 38,27° 37,52° 273 241° 2,38 2317 170 1,517 143" 141° 219 207° 1,93 186
CT6 46,70 4505° 43,63° 41,14° 225 1,94° 1,84° 1,76° 126 1,11° 1,09 1,06° 1,80 1,77° 1,61* 157°
LSDoos - 092 057 042 - 010 007 006 - 006 005 007 - 008 006 005

Mua He

OM (%) N (%) P20s i (%) K20 (%)

CTTN Ngay sau U Ngay sau G Ngay sau G Ngay sau G
0 30 60 90 0 30 60 90 0 30 60 90 0 30 60 90
CT1 51,70 47,67° 4544° 4332° 2,03 158" 144" 130" 138 122 1,19° 1,16° 198 163" 1,56° 147°
CT2 4330 37,59 34,38 3393 265 197° 1,76° 1,54° 165 1,51° 147° 142° 223 196" 189" 1,81°
CT3 47,50 41,93° 38,87" 37,87 221 162° 1,58 143 124 1,09° 1,02° 097° 1,93 159" 148 1,39
CT4 51,70 50,15° 49,83° 48,89° 2,03 1,98 1,90° 1,79° 1,38 1,32° 1,30° 1,27° 1,98 1,92 187" 1,76°
CT5 43,30 40,96° 39,33° 38,48° 265 262° 2,58 244 165 1,60° 1,52° 1,50° 223 216° 2,05 1,98
CT6 47,50 46,18° 44,69° 42,10° 221 215 2,04° 1,89° 124 120° 1,18 1,15 1,93 1.86° 1,73° 1,69°
LSDoos - 089 053 036 - 009 005 004 - 005 004 006 - 007 005 004

1086



Nguyén Van Thao, Nguyén Xuan Hoa, Nguyé&n Tho Hoang, Hoang Quéc Viét, Cao Viét Ha, Pham Van Cudng

Bang 4. Dién bién ty 1&é C/N va mat do vi sinh vat phan giai xenlulo

Ty 1&é C/N Vi sinh vat phan giai Xenlulo ( 10° CFU/g)
CTTN Mua Xuan Mua He Mua Xuan Mua He
Ngay sau U Ngay sau U Ngay sau U Ngay sau u
0 30 60 90 0 30 60 90 0 30 60 90 0 30 60 90
CT1 126 17,0° 17,8 18,1* 12,7 151*° 158" 16,7° 19,2 986° 542° 17,6° 17,3 822° 424° 14,7°
CT2 79 104° 10,7 11,7° 82 96° 98 11,1° 259 110,77 67,3° 32,1° 217 97,77 36,1° 124°
CT3 10,5 14,5° 13,7° 14,2° 10,7 13,0° 12,3° 13,3 231 796° 483° 263" 183 63,7° 31,7° 136"
CT4 126 13,9° 143" 144> 127 127° 131° 137° 192 275 221" 106" 173 257° 202° 7.9°
cts 79 83 80 81 82 78 76° 79" 259 495 382° 155° 217 30,3 238 133°
cTé 10,5 11,6° 11,9° 11,7° 10,7 10,7° 11,0° 11,3° 231 39,6° 30,9° 127° 183 26,7 20,7° 11,4°
LSDoos - 02 02 03 - 12 11 1,8 - 53 33 15 - 38 19 08
QCVN <12 <12 - - - - - - - -
Bang 5. Mot s6 kim loai ning va vi sinh vat gy hai sau u 90 ngay
Mla Xuan Mua He
CTTN As Cd Pb Hg E. coli Salmonella As Cd Pb Hg E. coli Salmonella
(mg/kg) (10° CFU/g) (mg/kg) (10° CFU/g)
CT1 105 1,22 1355 0,67 KPH KPH 1,11 1,56 14,26 1,06 KPH KPH
CT2 289 199 2418 0,72 KPH KPH 223 233 2824 068 KPH KPH
CT3 1,12 111 1208 045 KPH KPH 213 199 21,08 1,05 KPH KPH
CT4 1,09 1,05 1288 041 23 1,1 144 110 1802 0,82 1,2 1,55
CT5 225 239 2380 0,65 2,7 0,2 212 222 2919 055 2,3 0,23
CT6 4,15 221 3245 0,18 7.3 0,7 421 243 4253 0,78 3,7 0,45
QCVN <10,0 <50 <2000 <20 <1,1x10° KPH <10,0 <50 <2000 <20 <11x10° KPH
185-
2019

Két qua 6 bang 4 cho thiy, & 3 thdi diém
theo ddi, cac cong thiic 1 hao khi c6 sy ting
nhanh vé mat d6 vi sinh vat phan giai xenlulo &
thang dau tién va giam dan 6 cac thang tiép
theo. Cac cong thiic i yém khi c6 téc dd ting
trudng cua vi sinh vat nay cham hon 4 hao khi.
X 1y chat thai chén nudi trong diéu kién hao
khi giip vi sinh vat nay phan giai xenlulo
nhanh hon 6 diéu kién yém khi. Nguyén nhan 1a
do trong diéu kién hao khi, khong khi dudc cung
cap thudng xuyén, méi truong thuan 1gi cho vi
sinh vat hoat dong, sinh trudng, phat trién
manh (Awasthi & cs., 2020).

Theo thdi gian 1, ty 18 C/N cua phan hiiu co
G cac cong thtic t hao khi c¢6 xu hudng ting.
Nguyén nhan cé thé 1a do vi sinh vat phan huy

co chat trong chit thai chin nuéi tao thanh cac
chat dinh dudng dé tiéu, khi gép diéu kién nhiét
d6 cao sé& bay hoi hoidc hoa tan v6i nudc chay ra
trong qua trinh 4. Day 1a nguyén nhin lam that
thoat cac chat dinh dudng nhiéu hon so véi u
yém khi (ddc biét 12 yéu t6 dam). Bén canh do,
nghién ctu cua Dias & cs. (2010) cho th&y, bd
sung than sinh hoc lam téng 70% qua trinh
phan huy chat hitu co trong phan gia cAm + vo
ca phé + miin cua so véi ddi chiing. Do dé, khi b
sung than sinh hoc vao vat liéu 1, theo thoi gian
1, ham lugng carbon trong phan c6 gidm nhung
toc d6 gidm cham hon so véi sy suy gidm ham
lugng N. Vi vay, ty 1é C/N cta phan U c6 xu
huéng tang lén. K&t qua nay tuong déng véi
cong bd cua Brinton (2000), than sinh hoc trén

1087



Chét thai chdn nudi cong nghiép: Mot géc nhin tir phwong phap xt ly

v6i hon hgp phan ga + rom ra va caa Jindo & cs.
(2016), than sinh hoc véi phan bo, phan gia cAm.

Trong nghién cttu nay (Bang 4) cho thay,
sau 30 ngay u hao khi, ty 1é C/N cta hén hgp
phédn ga + than sinh hoc dat QCVN 01-189-
2019 nhung ty l&é C/N ctia hén hgp phan bo +
than sinh hoc da tédng cao hon quy dinh va c¢6 xu
huéng ting thém theo thoi gian. Vi vay, trong
diéu kién tuong tu véi thi nghiém, cac don vi
san xuat phan hiiu co st dung than sinh hoc
phéi trén v6i phan bo, phan lgn c6 thé: (1) Bo
sung dam hiiu co dé diéu chinh ty 16 C/N dap
tng dudc quy dinh cta Nha nuéc; (2) BS sung
thém than sinh hoc dé ting kha ning gii chat
dinh dudng (dam téng s6), hodc két thic qua
trinh xt 1y hao khi truéc 30 ngay dé gitt ty 1&
C/N phu hgp véi QCVN.

San phidm sau u 3 thang, chung toi tién
hanh 18y mau téng hgp cta ting cong thic va
phan tich mét s6 yéu t6 han ché, két qua thu
dudc thé hién 6 bang 5.

Két qua phan tich cho thay, cac chi tiéu vé
kim loai ning ctia cic cong thic khoéng vugt
ngudng cho phép. Diéu kién 0 hao khi cé nhiét
d6 cao (> 50°C), kéo dai lién tuc (8-10 ngay) da
g6p phan han ché& vi sinh vat gay hai (E. coli,
Salmonella). Két qua tuong déng véi nghién ctu
cua Feachem & cs. (1983) va Nguyén Vin Thao
& cs. (2015). Ngudc lai, 3 loai chat thai chin
nudi t trong diéu kién yém khi, san pham tao ra
khong dat tiéu chuéin vé vi sinh vat gy hai theo
QCVN. Nhu vay, phan 1 dugce tao thanh ti qua
trinh 1 hdo khi cac loai ch4t thai chin nubi cong
nghiép c6 phéi tron véi 10% v/v than sinh hoc
dat tiéu chuén an toan vé vi sinh vat gay hai va
ham lugng kim loai ning nam trong ngudng cho
phép trong QCVN 01-189-2019 vé phan bén.

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

- Thi nghiém phéi tron than sinh hoc véi
chat chat thai chian nudi cong nghiép (bo, ga,
lon) theo ty 1& 1:9 (v/v) va U bing hai phuong
phap hao khi va yém khi cho thay, phuong phap
4 hao khi gitp chuyén héa chit hitu co tét hon,
phén httu co dat theo QCVN 01-189-2019, trong
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khi phuong phap G yém khi khéng dam bao tiéu
diét cac vi sinh vat gay hai (E. coli, Salmonella).

- Vao mua Xuan, hdn hop than va chat thai
chan nudi kho hon, nhiét d6 cia cic cong thic u
hao khi dat trén 50°C tai thoi diém sau 4 6 ngay
va kéo dai lién tuc trong 6-10 ngay. Ngugc lai,
vao mua He, hén hgp c6 d6 4m cao hon; sau u 8
ngay nhiét do déng u dat trén 50°C va kéo dai
6-8 ngay. Ty 1é suy giam ch4t hitu co, dam téng
s0, 1an va kali hitu hiéu khi 4 phan vio mua
Xuén la cao hon mua He.

- O ca hai mua, sau 4 30 ngay, mat do vi
sinh vat phan gidi xenlulo d mtc cao, ty 1& C/N
cua chat thai chén nudi ga, lon khong cé chat
don chuéng dat theo QCVN 01-189-2019. Phan
ga c6 OM théap (36,46-37,59%) nhung téng NPK
cao (5,05-5,44%). Phan lon c6 ham lugng chat
hitu ¢d cao hon phan ga nhung téng NPK thap
(3,91-4,30%). V61 phan bo ¢6 ham lugng hiiu co
cao nhat (46,54-47,67%), téng ham lugng NPK
khoang 4,04-4,43% va ty 1&é C/N cao (15,1-17,0).
Sau 4, phan hiiu co dat QCVN 01-189-2019 vé
ham lugng cac kim loai nidng As, Cd, Pb, Hg va
cac vi sinh vat gay hai (E. coli, Salmonella).

4.2. Kién nghi

Tiép tuc nghién ctu xut 1y hdo khi cac loai
chat thai chan nubi cong nghiép khong chat don
v6i cac ty 1& phéi tron than sinh hoc khac nhau
nham rat ngin thoi gian xt 1y, ting chat lugng
phan thanh pham.

Vé6i phan bo, nén bé sung thém ngudn dam
hitu cd (phu phdm ché bién thuy san, dau &n..)
lam gidm ty 1é C/N < 12 theo QCVN 01-189-
2019 vé phan hitu co.
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