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Tém tit

Nghién ciru nay tién hanh v phdan bin thai ciia hé thong xir Iy mede thai nha mdy ché bién thiy san phoi tron voi
rom va vé trau. Bun thdi ¢6 do am cao, ti 16 C/N va dé xép thd'p duoc phéi trén véi rom va vé trau dé tao hon hop co
aé dm 63-65%, ti 1é C/N 29-30, dg xop phit hop cho qud trinh it phdn hiéu khi. Ba nghiém thikc v phdn véi cdc ti 16 phoi
trén theo khoi lwong cia cdc nguyén liéu, BR (Bun : rom = 1: 0,3), BV (Bin : vé trdu = 1 : 0,32) va BH (Bin : rom :
vo trau = 1:0,18 : 0,15), dwoc thuc hién & quy mé thing i (thé tich 0,11 m®), ¢é cdp khi co hoc va dao xéi dinh ki.
Cdc thong sé qud trinh nhw nhiét dé, do am, ti 1é C/N, pH, ham leong chat hitu co dwge theo déi. San pham compost
dwoe danh gia bang phép do kha nang nday mam cia hat. Hai nghiém thirc BR va BV dat nhiét d¢ t6i da duéi 55 °C.
Nghiém thirc BH dat dén pha wa nhiét & ngay thir 6 ciia qud trinh, nhiét o téi da cao nhat (57 °C) va khodng thoi gian
duy tri trén 55°C la 3 ngay. Ham lheong chat hitu co giam 54,1 %, hé s6 hat ndy mam GI: 84,7 %; cho thay day la
nghiém thirc ¢é qud trinh phdn hity chat hitu co tot nhat. Nghién ciru cho thdy, thong qua viéc chon lya vit liéu va ti 16
phoi tron, chat lwong san pham compost ¢é thé dwoc diéu khién.

Tir khoa: Bin thdi, compost, hé thong xir Iy mede thai, ché bién thiyy san, rom, vé trau.
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Abstract

This study composted sludge from the seafood processing wastewater treatment system mixed with straw and rice
husks. Waste sludge with high moisture content, low C/N ratio and porosity, was mixed with straw and rice husks to
create a moisture mixture of 63-65 %, C/N ratio of 29-30, and porosity suitable for aerobic composting. Three
composting experiments with different mixing ratios by mass of the ingredients, BR (Sludge: straw = 1: 0.3), BV (Sludge:
rice husks = 1: 0.32) and BH (Sludge: straw: rice husks = 1: 0.18: 0.15), were carried out at the scale of composting
bins (volume 0.11 m®), with mechanical aeration and periodic turning. Process parameters such as temperature,
humidity, C/N ratio, pH, and organic matter content were monitored. The compost product was evaluated by measuring
the germination ability of seeds. The two treatments BR and BV reached a maximum temperature below 55°C. The BH
treatment reached the thermophilic phase on the 6th day of the process, the highest maximum temperature (57°C) and
the maintenance period above 55°C was 3 days. The organic matter content decreased by 54.1%, the germination
coefficient GI: 84.7%, showing that this treatment was the best organic matter decomposition process. The study showed
that through the selection of materials and mixing ratio, the quality of the compost product can be controlled.

Keywords: Compost, rice husks, straw, seafood processing, sludge, wastewater treatment systems.
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1. Pit van dé

Nam 2022, nganh thuy san 14p ky luc xuét khau 11 ty
USD, miic cao nhét tir trude dén nay, dua Viét Nam tro
thanh 1 trong 3 nudc xuat khau thuy san 16n nhat thé gioi,
chiém trén 7% thi phan trén thi truong thé gioi, chi dung
sau Trung Qudc va Na Uy (Nguyén, 2024). Theo Téng cuc
Thuy san, hién ca nudc c6 825 co s ché bién thuy san quy
mo cong nghiép di didu kién xuat khau va 3.280 co so ché
bién quy md nho phuc vu ché bién tiéu thy noi dia. Tong
cong suit ché bién xuit khiu 4,5 triéu dén 5 tri¢u tan
nguyén liéu/nam, tuong Ung voi gan 2,1 triéu tin san
pham/nim. V&i cong sut ché bién 16n nhu vay, nganh
thity san phai xtr Iy mot khdi lwong khong 16 nudce thai va
bun thai. Hién nay, hau hét cic nha may ché bién thity san
déu c6 hé thong xir Iy nuoc thai (HTXLNT) dat quy chuan
xa thai. Trong khi d6, ddi v6i bun thai cic nha may phai
tén chi phi thué don vi chic nang thu gom, xir Iy (Tran,
2020).

Do chi phi xay dung cong nghé xir 1y bun 1a kha 16n,
chiém khoang 40-50% tong chi phi cho qué trinh xtr 1y
nudc thai tai cac nha may, nén & nudc ta, bun dugc chon
lap & cac bai chiém khoang 50-75%, chi khoang 25-35%
dugc tai st dung trong hoat dong nong nghiép (Vo & cs.,
2022). Hién nay, dé tan dung ngudn chat hiru co va giam
nhitng tac hai vé méi truong tir bun thai, trén thé gidi bun
thai dugc xur ly theo cadc phuong phép co hoc, hoa hoc,
sinh hoc va phuong phap nhiét. Trudc tién, cac phuong
phap co hoc nhu nén, tich nudce, 6n dinh va 1am kho duoc
sir dung nham giam ham luong nude trong bun. Tiép theo
la cac phuong phap hoa hoc, sinh hoc va phuong phap
nhiét dugc ap dung. Xir Iy bun bang cac phuwong phép sinh
hoc ¢6 wu diém hon cac phuong phap khac 1a thu hoi duoc
carbon va nito, phwong phap nay can it niang luong nén
dugc xem la than thién voi moi trudong va dap ung nguyén
tac nén kinh té tudn hoan.

Nhan thay bun thai chira cac chat dinh dudng cho
thuc vat, voi 3 nguyén td can thiét cho cay tréng laN, P,
K va cac nguyén t6 vi lugng; ké tir nam 1973, tai Beltsville
(M%) da xtr 1y bun thai tir hé théng xir Iy nude thai sinh
hoat bang phuong phép u phén véi dam gd (Diaz & cs.,
2011). Theo cac nghién ctru vé bun thai tr HTXLNT thuy
san cho thdy, ham lugng dam, 1an va cac nguyén to vi
luong 1a kha cao. Ham Iugng kim loai ning Pb, Cd, As,
Hg, va cac vi sinh vat giy bénh dudi ngudng gy hai cho
phép theo quy chuan Viét Nam (QCVN 50/2013/BTNMT)
vé ngudng nguy hai dbi v6i bun thai. Do do, bun thai tur
HTXLNT thuy san 12 ngudn nguyén liéu tiém ning dé u
phan hiru co (Nguyén & cs., 2016; Nguyén & cs., 2023;
Vo & cs., 2022).

U phén dugc dinh nghia 1a mot qua trinh phan huy
hiéu khi ctia vi sinh vat c6 kiém soat din dén hinh thanh
cac vat liéu hitru co dn dinh c6 thé duoc st dung lam chét
diéu hoa dat va 1am phan bén hiru co (Epstein, 1997). Nhu
vay, i phan 1a phuong phap mo phdng qua trinh phéan huy
sinh hoa trong tu nhién, day nhanh toc d6 qua trinh nay

theo ¥ mudn véi muc dich sau cung 1a thu dugc san phém
phan bon cé kha nang cung cap dinh dudng cho cay trong
va cai tao dat. Phan 0 1a ngudn nguyén liéu quan trong va
khong thé thiéu trong néng nghiép hitu co. Trong qua trinh
U phan c6 sy tham gia cua nhiéu nhoém vi sinh vat khac
nhau nhu: ndm, xa khuan, vi khuan va tao. Trong qua trinh
U phén, cac phan ing hoa hoc phéan huy chat hiru co xay
ra, cac vi sinh vét nhu vi khuan va nim giai phong ra mét
sd enzyme c6 kha nang phan giai nhitng hop chat hiru co
phuc tap nhu protein, acid amin, cellulose, lignin, acid
béo. .. thanh nhing hop chat don gian hon. Bén cudi cua
qud trinh nay, la su tao thanh cac hop chét acid humic, acid
fulvic, acid ulmic va cac mudi ciia chiung duoc goi 1a mun,
mun c6 tinh chit quy gia trong cai tao dat va cung cip dinh
dudng cho cy trong.

Céc yéu t6 chinh anh huéng dén qua trinh phan huy
chat hitu co cua vi sinh vat 1a oxy va d6 4m. Nhiét do 1a
yéu t6 quan trong trong qua trinh U phéan; tuy nhién, nhiét
d6 1a két qua cta qua trinh phan hay chét hitu co cua vi
sinh vat. Cac yéu t6 quan trong khac c6 thé thiic ddy hoic
han ché qua trinh @ phan 1a chat dinh dudng va pH. Céc
chat dinh dudng, dic biét 1 carbon va nito, dong vai tro
quan trong trong qua trinh u phan, carbon la nguén nang
lugng chinh va nito can thlet cho qua trinh tong hop té bao
(Epstein, 1997). Do do, can tao cho nguyén lidu u c6 ti 18
C/N tbi wu dé viéc phan hiy chét hitu co duoc hiéu qua.
Néu ti 16 C/N qué cao thi mtrc 4§ phan huy vat liéu hitu co
s& cham. Néu ti 18 C/N qua thap thi N d& mét di duéi dang
NH; va 1am giam chét luong ciia phan 0. Theo cic nghién
ctru, d6 4m t6i wu cho qua trinh G phan 1a khoang 50 — 65
% (Mohee & Mudhoo, 2005), ti 1¢ C/N 1a 20 - 30 (Dume
& cs., 2023), pH: 5,5 — 8,5 (Puyuelo & cs., 2011).

Nhu vay, viéc u phan bun thai cia HTXLNT nha may
ché bién thuy hai san lam giam khdi lugng chét thai hitu
co, giam chi phi xir Iy va san pham cudi cing c6 thé mang
lai lgi nhudn thuong mai. Tuy nhién, viéc U phan tir bun
thai gap rat nhiéu khé khan. Bun thai ¢ d6 am cao va ty
16 C/N thp. Céu triic ctia bun thai dic va déo nén d& bj
nén, dan dén d6 x6p va do luu thong khong khi kém. Do
d6, & phan bun thai doi hoi phai bo sung céc vat liéu phdi
tron nham tao khoi u c6 d6 am, ty 16 C/N ti wu va d6 xdp
chura déy khong khi cho qua trinh G phan theo phuong
phap hiéu khi. Ty 18 va loai chat don khong phu hop trong
hon hop u phan, dac biét trong truong hop chét nén c6 do
am cao nhu bun thai, dan dén han ché sy luu thong khong
khi trong ddng . Két qua 1a su phat thai cac khi nha kinh
va mui hoi ting 1én dang ké. Diéu nay gay bat loi cho qua
trinh 0 phan va dan dén chat lugng phan tron kém. Do do,
viéc Iwa chon loai vat liéu va ti 1€ phéi tron la yéu t6 dau
tién quyét dinh sy thanh cong ciia qua trinh G phan bin
thai.

O nuéc ta di co cic nghién ciru G phan bun thai
HTXLNT nha may ché bién thiy hai san v4i rom, mat cua
(Lé & Tran, 2015); v6i rom, chét thai xanh (V& & cs.,
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2021); véi ba mia, bun mia (Nguyén & Nguyén, 2023),
véi dim g (VO & cs., 2022).

Dé danh gi4 kha niang G phan cta bun thai va cac vat
lidu phéi tron 1 rom va vo trau, nghién ctru nay tién hanh
u phan & quy mo phong thi nghi€ém. St dung mé hinh
thiing i ¢6 cap khi, theo ddi cac yéu t6 qua trinh nhu nhiét
d6, 6 am, pH, ti 16 C/N, ham luong chét hitu co. San pham
compost tao thanh dugc thir nghiém danh gia kha nang nay
mam cua hat.

2. Phwong phap nghién ciru

2.1. Vit liéu nghién ciru

Nguyén liéu bun str dung trong nghién ctru nay la bun
tir HTXLNT da qua may ép tach nudc ciia Xi nghiép ché
bién hai san COIMEX thudc Cong ty c6 phan Thuy san &
Xuit nhap khiu Con Pdo, tai dia chi 1738 V& Nguyén
Giap, Phuéc Co, Thanh phd Viing Tau, Ba Ria - Viing
Tau. Bun duoc van chuyén vé phong thi nghiém Hoa Vo
co cua Truong Pai hoc Tai nguyén va Moéi truong TP. HO
Chi Minh va sir dung nghién ctru sau 1 ngay. Vat liéu phbi
tron 1 rom ra va vo trau. Rom ra duoc sit dung trong thi
nghiém 1 rom tuoi va dugc cit nhé vai kich thude < 5
cm.

2.2. M6 hinh thi nghiém

Mo hinh thi nghiém @ phan 13 U trong thing c6 cp
khi co hoc va déo x6i dinh ki (2 ngay/lan). Sir dung cac
thung hinh chit nhat lam bang gd ép co kich thude 0,6 m
x 0,45 m x 0,41 m. Bén ngoai c6 16p xbp cach nhiét. Pay
thung duoc lip dit 3 6ng thoi khi bang nhwa PVC ¢ 16
mm c6 khoan 18 phan phoi khi, khoang cach giira cac 16 1a
25 mm. Cac dudng éng duoc che bang ludi dé ngin chin
vat liéu lot vao gy tic nghén. Két ndi cac dng v6i may
bom khéng khi cong sudt 40 lit/phut va ché do bom khi 1
phut thdi — 58 phut nghi. CAu tao cia mé hinh duoc trinh
bay ¢ Hinh 1.

LT Fdte] 10N

Hinh 1. So dd cAu tao ciia md hinh thing & compost
bun thai
(1. Xbp cach nhiét; 2. Thung u lam bang gb ep; 3. Vat licu
i compost; 4. Ong PVC dan khi; 5. Bom thoi khong khi)
2.3. Thi nghiém G compost

Qua trinh 1 phan dugc thyc hién tir thang 5 dén thang
6 nam 2024. Quy trinh thi nghiém dugc trinh bay ¢ Hinh
2.

6

Phéi tron

Bun thai Rom/vé trau
Cho vao thung u
- Cép khi

Y - Pao x6i
Vanhanh |—< _Theo dsi

i cac chi tiéu

_ hoaly

Compost

Hinh 2. So' @ quy trinh i phian compost
bun thai va vat liéu phdi trén
Bun thai tir HTXLNT nha méy ché bién thity hai san
va rom hoic vé trau duoc phdi tron dé dat do am dudi 70%
va ti 18 C/N: 25-35. Ti 1& phdi tron ctia cac mau duoc thé
hién ¢ Bang 1.

Bang 1. Ti 1¢ phéi tron ciac miu i phan

Mau Ti 1 phdi tron (theo khoi lwong)
BR Bun : rom=1:0,3
BV Bun : vo trdu=1: 0,32
BH Bun : rom : vo trdu= 1:0,18: 0,15

M3i ti 1¢ phoi tron lam thi nghiém 3 1an. Tron déu hon
hop va cho vao thung u. Suc khong khi véi ché d6 da dat,
déo x61 hon hop dinh ky 2 ngay/lan. Theo ddi cac chi tiéu
hoa ly:

- Po nhiét do: sir dung nhiét ké thuy ngan, do hang ngay
vao khoang thoi gian 10 - 11 h. Nhiét ké thuy ngén duoc
dat vao gitra khoi nguyén liéu 1.

- Ti1¢ C/N: phan tich C theo TCVN 9294:2012 va N theo
TCVN 8557:2010.

- Chi tiéu d6 am: phan tich theo TCVN 9297:2012.

- Chi tiéu pHmu20: phan tich theo TCVN 5979:2007.

- Chi tiéu chét hitu co: phén tich theo TCVN 9294 : 2012.

Thi ngl‘liém u phan dugc thuc hién cho dén kh1 nhiét
d6 khoi u bang nhiét d6 méi trudong, ham lugng chat hiru
co gidm dén khong doi.

Viéc chon lya va tiqh toan ti 1é Phéi tron bun thai va
vat liég don nhu trén nham tao ra hon hop 0 ¢o ti 1€ C/N
va d6 am phu hop cho qua trinh G phan. M6 hinh thung u
v6i the tich 0,11 m3, cau tao c6 16p x6p cach nhiét, phoi
trgf)n theo ti 1¢ khoi luong ¢ Bang 1 dam bao du siph kh?)i
d€ gia tang va duy tri pha ua nhiét trong thoi gian cén thict.
Thung 1 dugc cap khi nham cung cap oxy cho hoat dong
hé hap cta vi sinh vit. Viég dao xdi1 dinh ky tao su ll}’u
thong khong khi va tron déu vat liéu u nham thac day
nhanh hon qua trinh phan huy chat hitu co.

2.4. Danh gia kha nang nay mam ciia hat ddi véi
san pham compost
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Thuc hién thj nghiém do kha nang nay mam cua hat
va x4c dinh chi s6 ndy mam cua hat (GI) theo nghién ctru
cua Lé va Tran (2015).

~ Thiét ké thi nghiém dénh gia kha ning ndy mam dugc
tién hanh nhu sau:

Tron compgst thanh phém v6i nude cit theo ti 18 1:10.
Khuay ly tam hon hop vai toc d6 180 vong/phut, trong 1
gio. Loc ldy phan nuge trong lam thi nghiém. V& bang
g6m 10 6 nho trén td gidy loc va dat hat dau xanh vao moi
0. Thi nghlem thuc hién it nhat 4 1an. Cho vao mdi dia
petri (chira gidy loc + du xanh) 3 ml dung dich chiét
compost. Str dung nude cat déi voi mau 0. U cac dia petri
trong bong tdi & nhiét dd 28 — 30°C trong 48 gio.

Tinh toan ti I¢ ndy mam trén mdi dia: Po do dai cua
1€ hat gidng d3 ndy mam trén mdi dia va tinh trung binh.

Tinh toan hé sé nay mam bang cong thuc GI:

%nay méim xchiéu dai r& (hat sir dung dich chiét compost) <100

%nay mim xchiéu dai ré (hat sir dung nuGe cat)

Néu GI > 80% thi phan bon c6 thé sir dung cho cay
trong.
2.5. Phuong phap phén tich xir 1y s6 liéu
~ Nghién ctru ding p}lén mém Microsoft Office Excell
dé quan ly so liéu, v€ do thi, tinh toan va so sanh cac gia
tri trung binh nghiém thuec.
3. Két qua va théo luan
3.1. Pic diém ciia bun thai va cdc vat liéu phdi
tron
U phan 14 qua trinh phéan hity sinh hoc chét hitu co do
vi sinh vat dam nhiém. Nguyén li¢u u, vira 1a thirc an vira
1a méi truong sdng cuia cong dong vi sinh vat, do d6 thanh
phan hoa 1y cia vat liéu t s& quyét dinh qua trinh G phan
c6 thanh cong hay khong. Céc chi tiéu hoa ly cua bun thai
va cac vt liéu phoi tron dugce trinh bay ¢ Bang 2.
Béang 2. Cac chi tiéu héa ly ctia bun thai
va vat liéu phoi tron

nghién ctru cia VO & cs. (2021) 1a 81,3 % & bun thai
HTXLNT nha may ché bién san pham Surimi, ciia Nguyén
& cs. (2023) 1a 76,9 - 86,2 % & bun thai HTXLNT nha
may ché bién thuy san (L& & Tran, 2015) & bun thai
HTXLNT nha may ché bién ca da tron 1a 85 %. D 4m cao
ctia bun thai 1a mot yéu t6 gay kho khin cho qua trinh
phan, vi méi truong nay khong thuan loi cho hoat dong
song cuia vi sinh vat hiéu khi. Do dé, bun thai can phai
dugc phdi tron v6i cac chat don co do am thap. Ngoai ra,
ti 16 C/N cua bun thai kha thap (12,52+0,20), khong du dé
lam phén 0. Rom ra va vo trau 1a hai phy phim nong
nghiép c6 do am thip (rom 6,81+0,18 %, vo triu
8,37+0,10 %) va ti 1€ C/N cao (rom 69,62+0,15; vo trau
118,02:£0,09) phti hop dé phdi tron véi bun thai nham tao
ra hdn hop nguyén liéu c6 d6 4m va ti 1& C/N tdi wu. Pong
thoi, rom ra va vo trAu v6i ham lugng cellulose,
hemicellulose, lignin cao s& lam ting do toi xdp, thoang
khi, giup cho hoat dong hd hip cua vi sinh vat hiéu khi
thuan loi hon.

Bang 3 trinh bay ti 1¢ C/N va do 4m cta cac mau U
phan. Tinh toan ti I¢ C/N, do 4m cla mau phan dua trén
trong lugng kho va % C, % N ¢ Bang 2.

Bang 3. Ti 1é C/N va d9 4m ciia cac miu @ phian

Mau Tilé C/N Do am (%)
BR 30,13+0,21 65,32+0,27
BV 29,32+0,30 64,05+0,25
BH 30,54+0,11 63,22+0,14

Chi tiéu Bun Rom Vo triu
Do 4m 82,13+1,12  6,81+0,18  8,37+0,10
pH 7,19+0,21  7,78+0,14  6,86+0,15
C (%) 32,544022 48,74+0,18  35,41+0,14
Nis (%) 2,63+0,17  0,71£0,13  0,34+0,06
TileC/N  12,5240,20 69,62+0,15 118,02+0,09
Ham luong

chat hiru  60,70+0,18  93,63+0,32  45,74+0,19
co (%)

b6 ém cua vat liéu bun thai tt HTXLNT cua Xi
nghi¢p ché bién hai san COIMEX kha cao bang
82,13+1,12 %. Ham lugng am nay tuong duong vdi cac

3.2. Theo d6i cac yéu t6 anh hwéng qua trinh i

3.2.1. Nhiét do

Nhiét d6 1a mot trong nhitng thong sb chinh dé danh
gi4 qué trinh U phén, vi nhiét dd anh huong dén tc do
phan hily hop chat hitu co va tac dong dén quan thé vi sinh
vat. Trong qua trinh oxi héa, vi sinh vit s€ phan giai cac
hop chat hitu co va giai phong CO,, nudc va nhiét (phan
ung 1) (Epstein, 1997).
Chat hiru co + O, + vi sinh vat — chét dinh dudng + CO,
+ Nhiét (D

Qua trinh u phan ¢ thé duoc chia thanh bén giai
doan, moi giai doan c6 pham vi nhiét d9, thoi gian va quan
thé vi sinh vat chiém wu thé riéng. Giai doan ua nhiét do
trung binh 1 giai doan bat ddu cua qua trinh u phan. Cac
hop chét dé phan hiy cua sinh khéi (dudng va protein) bi
phan hiy béi cac vi khudn, ndm va xa khuén, va hoat dong
sinh hoc ctia chung l1am ting nhiét d6 trong khdi phén .
Giai doan thu 2 1a giai doan va nhiét d6 cao (35-65°C), su
gia tang nhiét d6 do cac sinh vat ua nhiét & Giai doan 1
gdy ra s& (rc ché su phat trién cua ching va khién ching
khong hoat dong. Cac vi sinh vat va nhiét do cao chiém
uu thé trong Giai doan 2. Téc d phan huy tiép tuc ting
cho dén khi dat duoc nhiét do khoang 65°C. Nhiét d6 vuot
qua 55°C s& wre ché sy phat trién cua nim, do d6 vi khuan
va xa khuén 1 cac loai vi sinh vét chiém wu thé hoat dong

7
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trong khéi 0 ¢ nhiét do trén 55°C. Giai doan cudi 1a giai
doan 6n dinh va hoai muc, chét hitu co dé phan huy bi can
kiét va hoat dong cuia vi sinh vat gidm, khién nhiét do trong
khdi phéan u giam. Céc loai vi khuan va nim bat dau phan
hiy cac hop chat kho phan huy hon nhu tinh bot va
cellulose. Tiép theo, cac hop chat khong thé phan huy
thém, nhu phirc hop mun - lignin, dugc tao thanh va tré
nén chiém vu thé (Diaz & cs., 2011).

Néu nhiét do ting cao trén 66 °C, cac vi sinh vat s&
roi vao trang thai bét hoat hoac chét. Do do, nhiét d6 thich
hop cho qua trinh @ phan can duy tri dudi 66 °C. Ciing can
duy tri nhiét do trén 55 °C trong khoang 3 ngay dé diét hét
vi sinh vat gdy bénh, ddm bdo an toan cho san phérn
compost tao thanh (Cesaro & cs., 2015).

Su thay d6i nhiét d6 trong qué trinh 0 phan bun thai
va cac vat liéu phdi tron duoc trinh bay ¢ Hinh 3.

Nhiét dé (°C)

60

55+

50+
= BR

45 ¢ BV
—&—BH

40

35

30

25 T T T T T T T T T T T T T

0 5 10 15 20 25 30
Thoi gian (ngay)

Hinh 3. Sy thay déi nhiét dd trong qua trinh i phén
bin thii véi cac vt ligu phoi tron

Nhiét do tang 1én sau mot ngay U & ca 3 nghiém thirc
va tiép tuc ting manh, sau d6 giam dan va 6n dinh. Véi
nghiém thirc BR, nhiét d6 ting 1én cao nhit 1a 52,3+0,5 °C
¢ ngay thtr 6, mirc nhiét cao trén 50 °C duy tri trong 3 ngdy
cua qua trinh, sau do nhiét do bat dau giam. Vi miu BV,
nhiét do gia tding chdm hon mau BR, nhiét do dat murc cao
nhét 14 54,7+0,2 °C & ngay thr 9, murc nhiét cao trén 50 °C
duoc duy tri trong 6 ngay. Thi nghiém U phan mau BH,
nhiét d6 cao nhét dat 57,0+0,6 °C dat dugc & ngay thu 8
cua qua trinh, pha uva nhiét trén 50 °C duy tri tir ngay thi
6 dén ngay thtr 13. Khac véi hai mau BR va BV, mdu BH
(phéi tron hdn hop ca rom va vo trau), dat nhiét d6 cao
nhat, thoi gian dat nhiét d6 cao sém nhu mau BR, thoi gian
duy tri pha ua nhiét dai nhat.

Su khéc biét vé dién bién nhiét do & ba mau la do sy
khac nhau vé ham lugng chét hiru co va do x6p cia hai
loai vat liéu rom va vo triu. Do rom 14 vt liéu c6 do x6p
va ham luong chét hitu co cao hon vo trau nén & mau phoi

tron voi rom, vi sinh vat st dung lugng chét hitu co trong
moi trudng nhleu oxi hon, qua trinh phan huy dlen ra sém
hon so v6i mau phdi tron véi vo trdu. Do d6, mau BR nhiét
dd cao dat duoc sém hon mau BV. Tuy nhién, do rom c6
d6 x6p kha cao, nén nhiét dé gia ting nhung ciing dé that
thoat ra moi truong. O mau BH, két hop ca hai vat liéu
rom va vo trau, c6 nhiét d6 tdi da 1a cao nhat (57,0£0,6 °C)
va thoi gian duy tri mac nhiét trén 55 °C 1a 3 ngay.

Trong qua trinh 4 phén hiéu khi, nhiét d¢ cao ¢ pha
ua nhiét 1a yéu td can thiét dé tiéu diét vi khuan gay bénh
va hat giéng co dai. Theo khuyén céo ciia USAD, mic
nhiét cao trén 55 °C céan duoc duy tri ba ngay dé thyuc hién
qué trinh tiéu diét mam bénh hiéu qua (Cromell, 2010).
Trong ba nghiém thirc, chi ¢6 nghiém thirc BH dap ung
dugc nhiét do t6i da va khoang thoi gian duy tri, do
nghiém thire dugce phdi tron két hop ca rom va vo triu, tao
d6 x6p va do thoang khi cho hoat dong ho hép ciia vi sinh
vat, trong khi dé van dam bao gitr duoc nhiét lugng.

0 nghién ctru u phan bun thai voi rom va mat cwa cua
Lé& va Tran (2015), nhiét do cao nhat dat 57 °C & ngay thir
10 cua qua trinh khi phi tron 7 bun: 3 mat cua; riéng mau
bun ph01 tron voi rom nhiét do tdi da dat duoc cao hon
(60°C), tuy nhién thoi gian giit nhiét ngén hon. Nghién ctru
clia V& & cs. (2021) mau phdi tron bun thai véi rom dat
nhiét do t6i da cao hon chat thai xanh, do chét thai xanh
¢6 d6 am cao khong phu hop @ phan vé6i bun thai. Nghién
ctru ciia Nguyén &cs. (2023), i phan bun thai véi bd mia
va buin mia, tir ngdy thir 7 dén ngay thir 14 ctia qua trinh,
murc nhiét cao gﬁn 55 °C duogc duy tri. Su khac biét vé dién
bién nhiét 46 & cic nghién ctru 1a do cac nghién ciru khéac
nhau vé loai, ti 18 vat liéu don, khdi luong, thé tich khdi u
va mo hinh thuc hién. Céc nghién ctu U phan quy mo
phong thi nghiém khoé dat dugc va duy tri nhiét d6 cao so
v6i quy mé cong nghiép, cho du 1a st dung loai chat don
nao (Yanez, 2009).

3.2.2. Bé am va pH

Nude can cho moi hoat dong séng cua vi sinh vat véi
luong vira du. Khi d6 4m hdn hop u xudng thip hon
ngudng 35 - 40 %, hau hét cac vi sinh vat s& chét hoic roi
vao trang thai khong hoat dong. D6 4m ban dau t6i wu cho
qua trinh @ phéan 1a tir 50 dén 60% (Guo & cs., 2012). V&i
cac chit nén co6 do 4m cao nhu ban thai, do 4m cua qua
trinh 4 phan c6 thé tir 50 dén 70 % (Richard & cs., 2002).
D06 am trén 70% s& chin dong khi luu thong va hinh thanh
nén moi truong ky khi v6i mui khé chiu. Su thay d6i do
am cia cac mau U phan bun thai va cac vat liéu phdi tron
dugc trinh bay ¢ Hinh 4.

O mau bun thai phdi tron voi rom (BR), luc dau do
am 65,32+0,27 %, giam xuong 28,34+0,31 % 0 ngay 30
cta qua trinh 4 phén. MAu bun thai phéi tron véi vo trau
(BV), d6 4m ban dau 64,05+0,25 % giam xuong
41,0120,45 % & ngay thir 30. Mau bun thai phdi tron véi
ca hai chit don, d6 am luc dau 63,22+0,14 %, giam dén
39,43+0,39 % & ngay thir 30. DO am giam 1a do qua trinh
nuéc bay hoi. Téc do giam am ¢ mau BR 1a nhanh va
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nhiéu nhat, do rom c6 d6 x0p cao hon vé trau nén nudc dé

bay hoi nhét.
D6 am (%)

65 -
60
55
50
45 +

40

35 T T T T T

—a— BR
—e— BV
—4—BH

15 20

25 30

Thoi gian (ngay)

Hinh 4. Su thay ddi do 4m ciia cAc mAu & phan

Su thay d6i pH trong qué trinh 0 phan ciia cic mau

thé hién ¢ Bang 4.

Bang 4. Sy thay doi pH va ti 18 C/N

trong qua trinh @ phan

Thoi gian G phan pH Ti l¢ C/N
(ngay)

BR

0 7,51+0,10  30,13+0,21
4 7,84+0,12  27,43+0,21
11 8,16+0,20  20,34+0,30
18 8,13+0,15  17,92+0,11
24 7,43+0,14  16,34+0,17
30 6,87+0,21  14,45+0,13
BV

0 7,04+0,12  29,32+0,30
4 8,03+0,13  28,23+0,19
12 8,62+0,11  24,03+0,11
18 7,88+0,10  20,04+0,17
25 7,21+0,18  16,89+0,13
30 7,04+0,12  16,32+0,15
BH

0 7,30+£0,14  30,54+0,11
4 7,51£0,16  26,78+0,20
10 8,09+0,15  23,57+0,19
17 8,04+0,18  20,06+0,13
24 7,55€0,23  14,70+0,16
30 7,14£0,19  12,71+0,14

Mau compost BR ¢6 pH ban dau 1a 7,510,10; BV 1a
7,04+0,12; va BH la 7,30+0,14; gia tri pH nay nhanh
chong ting 1én tbi da 1a 8, 16+0,20 ¢ ngay thtr 11 ¢ mau
BR; 8,62+0,11 ddi v6i mau BV ¢ ngay tha 12 va

8,09+0,15 & mau BH & ngay thtt 10. Bun thai tir HTXLNT
ché bién thily san chtra ham lugng nito kha cao (Nguyén,
2016), trong qué trinh 0 phan, cac hop chét chira nito duoc
vi sinh vat phan huy thanh ammoniac, lam gia tri pH téng
1én. Két thuc qué trinh @, gia tri pH vé trung tinh do sy
hinh thanh hop chat mun (Poincelot 1974; Arrau 1996).
Céc nghién ctru khac cho thdy khoang pH phi hop cho vi
sinh vét hoat dong trong qua trinh u phan 1a tr 5,5 — 8,5
(Gou & cs., 2012). Trong khi, vi khuan ua pH gan trung
tinh, ndm phat trién tot hon trong méi truong khé axit. Do
d6, pH anh huéng dén cong ddng vi sinh vét ctia qua trinh
. Néu nguyén liéu ban dau c6 pH cao két hop hop nhiét
d6 cao, c6 thé giy that thoat nito do qué trinh bay hoi
ammoniac. Hai mau bun thai BR va BH déu c¢6 khoang pH
phut hop cho sy phat trién ciia vi sinh vat, riéng mau BV
c6 gia tri cao hon.

3.2.3. Ti l¢ C/N va ham lwong chat hitu co

Trong cac chét dinh dudng can thiét cho vi sinh vét,
carbon va nito 14 hai nguyén t6 quan trong nhét. Ti 16 C/N
cua nguyén liéu u da duoc phéi tron theo ti 18 toi wu cho
hoat dong sdng cua vi sinh vét (Bang 3). Trong qua trinh
1 phan, ti 16 C/N giam dan & ca 3 mau. Két thiic qua trinh
ti 1€ C/N dat gia tri 14,45+0,13 ¢ mau BR, 16,32+0,15 &
mau BV va 12,7120,14 & mau BH (Bang 4). Cac gia tri
nay thudc khoang ti 18 C/N: 10 -20, cho thay san pham
compost da dat do 6n dinh (Ranalli & cs., 2001).

Ham luong
chét hiru co (%)

804 m
a I
¥ —&— BR
70 *— BV
° " 4— BH
- .
60 - LN
i
ANe
]
50 A
)
- -
40 4 A i S
- & A A
30 T T T T T T T
0 5 10 15 20 25 30

Theoi gian (ngay)

Hinh 5. Sy thay d6i ham hrgng chit hiru co trong cic
mau @ phin

Trong qué trinh u phén, cac chét hiru co dugc vi sinh
vét phan huy, trai qua qua trinh mun hoa, khoang hoa va
giai phong khi carbonic vao khi quyen Téc do phan huy
chat hitu co phan anh truc tiép téc do trao ddi chét ciia vi
sinh vat trong qua trinh u phan (Cai & cs., 2016). Ham
luong chit hitu co ciia cac nghiém thirc giém nhanh trong
17 ngay dau, tuong ing véi giai doan phan hiy chat hiru
co manh ¢ vung nhiét d§ cao ¢ Hinh 3. Sau d6, ham luong
chét hitu co giam cham va 6n dinh. Ham luong chét hiru
co ctia cac nghiém thire ban dau, BR 14 79,51+0,22 %; BV
1a 65,43+0,40 %; BH 1a 75,28+0,33 % sau 30 ngay u da
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giam xuéng BR 1a 38,65+0,14 %; BV la 39,42+0,25 %;
BH 14 34,61+0,36 %. Nhu vay, hiéu qua gidm chét hiru co
& ba nghiém thtc 1an luot 14, BR 14 51,9 %, BV 13 39,8 %
va BH dat gié tri cao 1a 54,1 %.
O nghién ctru t phan ciia Lé va Tran (2015), sir dung chat
don 1a rom va mat cua, hiéu qua khur chét hitu co dat 44-
53% & mo hinh thoi khi cudng birc cao hon mé hinh
thodng khi ty nhién (46-48%). Nghién ctu ciia Meng va
cong su (Meng & cs., 2021), cac hop chét chira carbon
dugc thém vao nhdm cai thién chat lugng va qua trinh 4
phan bun thai, cho thdy chat hitu co bi phan hity nhanh
chong trong giai doan u phan wa nhiét va ham luong chit
hiru co giam xudng 45,8% (ddi ching-bun thai khong
thém chét don), 44,8% (thém glucose), 47,1% (thém
sucrose), 49,2% (thém tinh bot) va 51,3% (thém xenlulo).
Nhu vay, ham lugng chat hitu co bi mat & nghiém thirc ddi
chung 1a 15,5% va nghiém thirc cellulose 1a 15,4%. Tuy
nhién, hiéu suit khir cht hitu co cao hon & nghiém thtrc
st dung glucose va sucrose so voi cac nghiém thirc khac:
lan luot 1a 21,9% va 20,2%. Su khéc biét vé& gia tri hiéu
sudt giam ham lugng chit hitu co trong nghién ctru cia
chuing tdi so v&i cac nghién ciru d trich dan 1a do, nghién
ctru ciia Meng va cong su (Meng & cs., 2021) st dung céc
hop chit chira carbon nham tang ti 16 C/N, con nghién ciru
clia chung t6i va Lé va Tran (2015) 1a st dung céc chat
d6n v6i thanh phin chinh 1a lignocellulose, ngoai viée
tang ti 1¢ C/N con lam tang d¢ thoang khi va dong vai tro
1a tién chét cho qua trinh mun hoa (Epstein, 1997).
Trong ba nghiém thtrc, nghiém thirc phéi tron véi rom va
v trdu ¢6 hiéu qua giam chit hitu co 14 cao nhét, tuong
g voi dién bién nhiét d6 ¢ Hinh 3. Nghiém thuc BH dat
nhiét d6 t6i da cao nhét, thoi gian dat va duy tri mirc nhiét
cao lau nhat, do d6 toc d6 phan hity hop chat hitu co 13 16n
nhit, va thoi gian phan hay trong pha ua nhiét kéo dai
nhat, vi vy hiéu sut giam chat hiru co 1a t6t nhat.

3.3. Panh gia kha ning nay mam ciia hat

San pham phén 0 compost sau khi theo ddi cac yéu tb
qua trinh va tinh chét 1y héa nhu nhiét 46, d6 am, pH, ti 1
C/N, ham lugng ’chét hitu co, cho thiy compost sau khi @
30 ngay da dat dén d¢ o6n dinh. Mot cach khac danh gia do
on dinh va do hoai muc cua compost 1a thyc hién phép do
kha ning nay mam cia hat d6i voi cac mau compost da
dugc thyuc hién. Két qua phép do kha ning niy mam cia
hat dugc trinh bay & Bang 5.

Béang 5. Hé s0 hat ddu xanh nidy mam
ciia cac mau compost

Mau H¢é s6 niay mam GI (%)
BR 81,5+0,25
BV 78,6+0,16
BH 84,7+0,22
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Hé sb nay mam hat d4u xanh dat cao nhat ciia mau
phéi tron bun thai va cd loai hai vat liéu (BH) 1a 84,7+0,22
%; mAu phoi tron v6i vo trau (BV) thap nhat 78,6+0,16 %;
mau phoi tron voi rom (BR) 1a 81,5+0,25 %. Ca ba mau
deu ¢6 hé s6 hat nay mam kha tét. Trong qua trinh 1 phan,
néu san pham compost chua dat dén do 6n dinh, s& chua
céc axit hiru co gay doc thuc vat (Meng & cs., 2021). Bang
phép do hé s6 hat nay mam, s& nhén biét sy c6 mit cac axit
hitu co, tir d6 xac dinh duoc do on dinh cia san phém
compost tao thanh (Kong & cs., 2022).

4. Két luan

Bun thai tir HTXLNT nha may ché bién thity san co
d6 am cao, ti 16 C/N thap va do xop thap dugc phdi tron
v6i rom va vo triu dé tao hdn hop ¢ ban diu c6 d6 am, ti
16 C/N, d6 x6p phut hop cho qué trinh @ phan. Tién hanh @
phan quy mo thung 4, suc khi co hoc va dao x6i dinh ky.

Qua khdo sat cac thong s6 qua trinh G phan nhu nhiét
d6, do am, ti 18 C/N, ham luong chét hitu co va danh gia
kha ning nay mam cta hat, cho thiy san phdm compost
6n dinh sau 30 ngdy u. Do d6, rom va vo6 trau 1a cac vat
liéu phu hop dé phoi tron voi bun thai HTXLNT nha may
ché bién thuy san san xuat compost.

MaAu bun thai ph01 tron v6i rom dat dén pha ua nhiét
& ngay thtr 6 cuia qua trinh nhung duy tri khong lau, d6 4m
giam nhanh, ham lugng chat hitu co giam 51,9 %. Mau
bun thai phéi tron v6i vo trau cham dat d¢én pha ua nhiét,
pH kha thip, ham luong chét hiru co giam 39,8 %. Trong
3 mau, mau BH dat dén pha ua nhiét sém, nhiét o tdi da
cao nhat (57 °C) va khoang thoi gian duy tri trén 55°C 1a
3 ngay. Ham lugng chét hitu co giam 54,1 %. Nghiém thirc
cotilé phéi tron theo khdi luong bun : rom : vo triu=1:
0,18 : 0,15 cho thay tdc d6 va qua trinh phan huy chat hitu
co tdt nhat trong ba nghiém thrc.

Viéc lua chon loai vat li€u va ti 1€ phéi tron 1a budc
dau tién quyét dinh qué trinh va chat luong cia san pham
compost tao thanh. Trong ba yéu t6 d6 4m, ti 16 C/N va dd
lwu thong khi, hién nay chi c¢6 hai yéu t6 1a d6 am va ti 1¢
C/N dugce xac dinh. Can co cac nghién ctru xac dinh su tdi
uu caba yéu td, do Am, ti 18 C/N va do luu thong khi trong
nguyén liéu ban dau.

Loi cam on: Nghién ctru nay dugc hd tro kinh phi d& tai

cap co so mad s6 CT.2024.10 cia Truong Pai hoc Tai

nguyén va Moéi truong Thanh phd H6 Chi Minh.

Tai liéu tham khao

Arrau, A. H. (1996). U.S. Patent No. 5,534,437.
Washington, DC: U.S. Patent and Trademark Office.

Cai, L., Chen, T. B., Gao, D., & Yu, J. (2016). Bacterial
communities and their association with the bio-drying
of sewage sludge. Water Research, 90, 44-51.

Cesaro, A., Belgiorno, V., & Guida, M. (2015). Compost
from organic solid waste: Quality assessment and
European  regulations  for  its  sustainable
use. Resources, Conservation and Recycling, 94, 72-
79.



Tap chi Khoa hoc Dai hoc BDéng Thap, Tap 14, S6 2, 2025, 3-11

Cromell, C. (2010). Composting for Dummies. John
Wiley & Sons, New Jersey.

Diaz, L. F., De Bertoldi, M., & Bidlingmaier, W. (Eds.).
(2011). Compost science and technology. Elsevier.

Dume, B., Hanc, A., Svehla, P., Michal, P., Chane, A. D.,
& Nigussie, A. (2023). Composting and
vermicomposting of sewage sludge at various C/N
ratios: Technological feasibility and end-product
quality. Waste Management, 263, 115-255.

Epstein, E. (1997). The Science of Composting. CRC
Press

Guo, R., Li, G., Jiang, T., Schuchardt, F., Chen, T., Zhao,
Y., & Shen, Y. (2012). Effect of aeration rate, C/N ratio
and moisture content on the stability and maturity of
compost. Bioresource technology, 112, 171-178.

Kong, Y., Wang, G., Chen, W., Yang, Y., Ma, R., Li, D.,
Shen, Y., Li, G., & Yuan, J. (2022). Phytotoxicity of
farm livestock manures in facultative heap composting
using the seed  germination index  as
indicator. Ecotoxicology and Environmental
Safety, 247, 114251.

Lé, T. K. O., & Tran, T. M. D. (2015). Nghién ctru san xuat
compost nham tai str dung bun thai tir nha may xu ly
nuée thai ché bién ca da tron. Tap chi Phdt trién Khoa
hoc va Cong nghé¢, 18(M2), 99-115.

Meng, L., Li, W., Zhang, S., Zhang, X., Zhao, Y., & Chen,
L. (2021). Improving sewage sludge compost process

and quality by carbon sources addition. Scientific
Reports, 11(1), 1319.

Mohee, R., & Mudhoo, A. (2005). Analysis of the physical
properties of an in-vessel composting matrix. Powder
Technology, 155(1), 92-99.

Nguyén, H. (Ngay 24/08/2024). Viét Nam 1a quéc gia
dung thir ba thé giéi vé xuat khau thiy san. Céng
thuong. Truy cép tu https://congthuong.vn/viet-nam-
la-quoc-gia-dung-thu-3-the-gioi-ve-xuat-khau-thuy-
san-341147.html

Nguyén, T. P, Nguyén, M. H., D5, T. X, V5, T. T. T, &
Lam, N. T. (2016). Pac tinh bun thai tir hé théng xu ly
nude thai ciia nha may san xuit bia va ché bién thuy
san. Tap chi Khoa hoc Pai hoc can Tho, (45), 74-81.

Nguyén, T. P, & Nguyén, H. (2023). Assessment of
physical and chemical characteristics of bio-organic
compost from seafood sludge. IOP Conf. Ser.: Earth
Environ. Sci.1184.

Poincelot, R. P. (1974). A scientific examination of the
principles and practice of composting. Compost Sci,
15, 24-31.

Puyuelo, B., Ponsa, S., Gea, T., & Sanchez, A. (2011).
Determining C/N ratios for typical organic wastes
using biodegradable fractions. Chemosphere, 85(4),
653-659.

Ranalli, G., Bottura, G., Taddei, P.,, Garavani, M.,
Marchetti, R., & Sorlini, C. (2001). Composting of
solid and sludge residues from agricultural and food
industries. Bioindicators of monitoring and compost
maturity. Journal of Environmental Science and
Health, Part A, 36(4), 415-436.
https://doi.org/10.1081/ESE-100103473.

Richard, T. L., Hamelers, H. V. M., Veeken, A., & Silva,
T. (2002). Moisture relationships in composting
processes. Compost Science & Utilization, 10(4), 286-
302.

Tran, T. P. M. (Ngay 06/07/2020). Thyc trang méi truong
& cac co so ché bién thuy san. Tap chi Thiwong mai thity
san. Truy cap tu https://thuysanvietnam.com.vn/thuc-
trang-moi-truong-o-cac-co-so-che-bien-thuy-san/.

Vo, D. N. K., Tokuoka, M., Phan, N. T., & Tran, V. Q.
(2022). The Effect of Adding Wood Chips on The
Decomposition of Sludge from Seafood Processing
Wastewater Treatment System. In /OP Conference
Series: Earth and Environmental Science, 1009(1),
012003. IOP Publishing. https://doi.org/10.1088/1755-
1315/1009/1/012003.

Vo, D.N. K, & Tran V. Q. (2021). Ap dung Qua trinh
Co- Compostmg 6n dinh bun thai tir hé théng xtr Ly
nuée thai Ché bién thay san. Tap chi Khoa hoc va
Céng nghé - Pai hoc Pa Nang, 19(11), 1-6.

Yafez, R., Alonso, J. L., & Diaz, M. J. (2009). Influence
of bulking agent on sewage sludge composting
process. Bioresource technology, 100(23), 5827-5833.

11


https://www.sciencedirect.com/journal/waste-management
https://www.sciencedirect.com/journal/waste-management/vol/158/suppl/C
https://congthuong.vn/viet-nam-la-quoc-gia-dung-thu-3-the-gioi-ve-xuat-khau-thuy-san-341147.html
https://congthuong.vn/viet-nam-la-quoc-gia-dung-thu-3-the-gioi-ve-xuat-khau-thuy-san-341147.html
https://congthuong.vn/viet-nam-la-quoc-gia-dung-thu-3-the-gioi-ve-xuat-khau-thuy-san-341147.html
https://thuysanvietnam.com.vn/thuc-trang-moi-truong-o-cac-co-so-che-bien-thuy-san/
https://thuysanvietnam.com.vn/thuc-trang-moi-truong-o-cac-co-so-che-bien-thuy-san/

