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Abstract: Currently, rapid urbanization has led to a significant increase in municipal solid waste
(MSW), especially the organic waste component (OWC), which accounts for a high proportion and
often leads to unpleasant odors, leachate, insects, and pathogenic bacteria spread. Research on
proper treatment of this component not only helps address environmental pollution but also
generates many high-value economic products. The Hermetia illucens is considered a potential
biological solution due to its ability to quickly decompose OWC, while producing nutrient-rich
larvae, also known as calcium worms. These larvae can be used in animal feed or organic fertilizer
production. Many non-governmental organizations and investment funds supporting circular
agriculture models using Hermetia illucens to treat OWC are being researched and tested, and some
factories have recently been built in Vietnam. The use of household OWC to grow Hermetia illucens
on a small scale helps manage organic waste at the source and contributes to a circular economy,
and being environmentally friendly. This study tested four ssmall-scale OWC treatment: OWC,
OWC mixed with protein, OWC with microbial product, and OWC both mixed with protein and
microbial product under four different climatic and temperature conditions. The study identified the
optimal conditions for the development of Hermetia illucens as a warm and humid temperature of
about 28-35 °C, humidity around 60-75%, with food sources being the organic components in OWC
supplemented with nitrogen to achieve a C/N ratio of about 25-30:1, and microbial supplements
mixed in to quickly decompose and soften the food so that calcium insects can utilize it, while also
limiting unpleasant odors.

Keywords: Hermetia illucens, organic waste component, municipal solid waste, small-scale, circular
economy.
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Nghién ctiru mot s6 diéu kién anh huéng dén rudi linh den
Hermetia illucens xtr Iy quy mo nhé thanh phan hiru co
cua chat thai ran sinh hoat hudng t61 kinh té tuan hoan
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Tém tit: Tdc d6 do thi hoa nhanh kéo theo sy gia ting manh mé vé luong chat thai ran sinh hoat
(CTRSH), dac bi¢t thanh phan chat thai hiru co (CTHC) chiém ti 1¢ cao va thuong gy mui hoi, nuéce
ri rac, con trung va vi khudn gdy bénh. Viéc xur ly thanh phan nay hop 1y khong chi giai quyét van
dé 6 nhiém mdi truong ma con tao ra nhidu san pham cé gia tri kinh té cao. Rudi linh den (Hermetia
illucens) (RLP) dang dugc xem 1a mot giai phap sinh hoc tiém niang nhd kha ning phan huy nhanh
chong CTHC, ddng thoi tao ra san pham phu 14 du tring giau dinh dudng, con goi 14 sdu canxi — ¢6
thé ing dung trong san xudt thirc dn chin nuéi hodc phan bon hitu co. Nhiéu té chirc phi chinh phu
va quy dau tu di hd trg md hinh néng nghiép tuan hoan c¢6 st dung RLD dé xtr Iy CTHC duoc trién
khai nghién ctru va thir nghiém, mot s nha may da duoc xay dung tai Viét Nam thoi gian gin day.
Viée st dung CTHC tir céc ho gia dinh dé nudi 4u tring RLD quy md nho khong chi gitp xur 1y
CTRSH tai chd ma con gbp phan phat trién mo hinh kinh té tudn hoan, giam bién ddi khi hau va
than thién véi méi truong. Nghién ciru ndy dé thir nghiém xir Iy CTRSH quy mé nhé trong thuc té
v6i 4 md hinh thi nghiém: CTRSH, CTRSH ¢6 phdi tron dam, CTRSH b6 sung ché pham vi sinh va
CTRSH vira phéi tron dam vira bd sung ché phém vi sinh trong 4 diéu kién khi hau, nhiét do khac
nhau. Nghién ctru da xac dinh diéu kién tbi wu cho su phat trién cua 4u trung RLD 1a nhiét d§ nong
am khoang 28-35 °C, d6 am khoang 60—75%, véi ngudn thirc in 14 thanh phan hitu co trong CTRSH
dugc b sung dam dat ti 18 C/N khoang 25-30/1 va phdi tron thém ché pham vi sinh dé nhanh chong
phén hiy lam mém thirc an cho siu canxi c6 thé su dung, déng thoi han ché mui hoi.

Ttr khoa: Rudi linh den, chit thai rin sinh hoat, quy mo nhd, kinh té tuan hoan.

1. Mé dau

Thanh phan hiru co trong CTRSH néu khong
dugc phan tach tr nguon phat sinh dé xu ly
thuong gy ra rat nhidu van d& 6 nhiém moi
truong. Do do trong cac van ban phép quy cia
Viét Nam hién nay da yéu cau phai phén loai tai
ngudn CTRSH (Luat Bao vé Mai truong 2020,
Nghi dinh 45/2022/ND-CP,...), tao diéu kién
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phat trién ngudon CTHC nay tré thanh tai nguyén,
huéng t6i nén kinh té tudn hoan. Bién phap sir
dung rudi linh den (RLD) rat phu hop dé xir ly
CTHC tai Viét Nam vi: khi hdu nong am, rat phu
hop cho RLD phat trién manh mé&; Nha nudc
dang khuyen khich phan loai va xu ly rac tai
nguon; ngudn rac hiru co ddi dao tir cho, nha
hang, nong trai, khu dén cu,... phi hop dé trién
khai mo hinh nuéi RLD tai chd giam tai cho hé
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thdng thu gom truyén thong, giam ap luc cho cac
bai rac do thi; tao viéc lam trong linh vuc néng
nghiép — moi truong — cong nghé sinh hoc; giam
thiéu mui hoi, rudi nhing va dich bénh trong cac
viing ndng thon va khu vuc chin nudi; chi phi dau
tu va van hanh thap, quy mé linh hoat, c6 thé ap
dung tir ho gia dinh dén trang trai 16n, gép phan
xdy dung m hinh kinh té tuan hoan, bién rac thanh
tai nguyén.

RLD ¢ ngudn goc tir chau My va da phat
trién ¢ nhiéu nude trong d6 co Viét nam. RLD ¢6
vong doi khoang 40-45 ngay, chia lam 4 giai doan:
Trimg, 4u tring, nhong va rudi trudng thanh.
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Hinh 1. Vong doi phat trién cia Rudi linh den [1].

- Giai doan tring: tring RLD rat nho, khi
dugc dé ra trimg p 34 ngay né thanh éu trung.

- Giai doan au trung: au tring phat trién trong
khoang 18 ngay de tr¢ thanh nhong, trong do, au
tring 14 ngay tudi dwoc goi 1a tién nhong/sau
canxi va c6 thé 1am thirc an cho vat nudi trén can
va dudi nudc.

- Giai doan nhong: nhong phat trién khoang
15 ngay dé tré thanh rudi truong thanh. Khi
chuyén dan sang mau den c6 kha ning di chuyén,
khoang 7 ngay sau nhong sé& phét trién thanh kén
va ndm im khong hoat dong, roi nd thanh rudi.

- Giai doan rudi truong thanh: rudi truong
thanh cd tudi tho 5-12 ngay, trong thoi gian nay

ching giao phdi va dé trimg. Mdi con sinh san tir
500—1.200 trimg tly thudc vao ché do an udng
va nudi dudng. Vong doi cia RLD phu thudc
nhiéu yéu t6 moi truong nhu nhiét do, d6 4m, anh
sang va nguon thirc an [1].

Uu diém cta RLD trong xir Iy CTHC la:

- Téc @6 xir Iy chit thai cia RLD rat nhanh,
lam gidm lugong chét thai va dic biét 13 mui hoi.
Trong vong 1014 ngiy, 4u tring c6 thé giam
50-80% khdi lugng chat thai, tiy vao loai chat
thai va diéu kién nudi. RLD c6 kha ning thich
nghi t6t véi nhiéu loai chat thai va diéu kién khi
hau khac nhau, ddc biét phu hop véi cac nudc
nhiét d6i nhu Viét Nam. Vong doi ngin (~45
ngdy), d& nhan gidng va khong giy hai cho
nguoi, dong vat hay mua mang.

- Au tring cia RLD (sdu canxi) c6 ham
lugng protein, chit béo, canxi tu nhién cao cling
nhu cac khoang chat va vitamin thiét yéu khéc
thich hgp lam thuc an chan nudi: ham lugng
protein tho 1én dén 28-48% va ham lugng chat
béo 12-42%. Sau canxi dang kho chira 42%
protein va 35% chat béo, 1a thanh phan cta khau
phén thtrc an hoan chinh dé hd tro ga, lon, ca hoi
va ca da tron. Ti 1¢ Ca:P (1,5:1) hoan hao, ham
luwgng canxi tu nhién cao giup cho sy hinh thanh,
phét trién cua xwong va vo tring. ‘Han ché gia
cam bai liét, dé non, dé giam, ty 1¢ & ap no thap va
hién tuong can md nhau. Bén canh dé nd chira
ham luong cao céc acid amin va acid béo can
thiét nhu Methionine (acid amin can thiét cho
cAu trac cua protein, nhung hau hét dong vat
khong thé ty tong hop duoc) [2, 3]

- Phan sau canxi dugc khuyén khich lam thirc
an cho trun qué dé tao thém thurc an cho vat nudi,
tao phan hitu co cho ciy trong va tao nén vong
tudn hoan: Phan gia suc - sdu canxi - trun qué
mang lai nhidu lgi nhuan hon cho néng dan. Qua
trinh tiéu héa CTHC dugc hé tiéu hoa cua siu
canxi va hé vi sinh vét cong sinh trong duong
tiéu hoa tao ra loai phan hiiu co vi sinh chét
luwgng cao, phan c6 ham lugng nito cao va chira
nhiéu vi sinh vat. Sau khi 0, phan cta sau canxi
1a chat cai tao dét hiéu qua, va 1a phan bon tbt
cho cay tréng véi ham lugng dinh dudng cao hon
phan trau bo, lon, gia cam.
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- So v6i cac phuong phap nhu chén lap hoic
U truyén thong, xtr Iy bang RLD gop phan giam
phat thai khi nha kinh nhu CHs va CO.. Pong
thoi, qua trinh nay it mui, khong thu hat rudi nha,
va it phat sinh dich bénh néu duoc kiém soat ding
k¥ thuat.

Nghién ciru ciia Tran Tan Viét chi ra rang,
sau 1-3 ngay mot tin rac tuoi sau khi xtr 1y tao ra
dugc 250-300 kg phéan hiru co va 50-70 kg sau
canxi twoi [4]. Mot tan phan lon thu duoc 130 kg
phéan khé va 80 kg siu canxi tuoi. Nghién ciru
ciia Nguyén Vin Chi (S¢ Nong nghiép va Moi
truong Ha Noi) cho biét ctr 6-7 kg phan gia suc
tuoi thi san xuét ra duoc 1 kg sau canxi [5].

Nghi dinh sb 46/2022/ND-CP ngay 13 thang
07 nam 2022 cta Chinh phu xép RLD vao danh
muc dong vat khac duoc phép chan nuéi. Day la
van ban rat quan trong v6i nhimng nguoi dang
nudi hodc ¢ du kién nudi RLD, mé duong
cho sy phét trién nhanh chéng cua RLD tai
Viét Nam.

O Viét Nam mot s6 mo hinh thir nghiém nu6i
RLD tir chét thai chan nudi dang duoc trién khai
tai mot sd tinh phia Nam. Quy mé cong nghiép
hién nay c6 2 nha may cua céng ty Entobel tai
Pong Nai va Thanh phd HO Chi Minh san xuat
thirc &n chan nuéi tir RLD 16n nhat Chau A. C6
thé noi RLD dang 1a giai phap sinh hoc hién rat
duoc quan tim chu ¥, dic biét trong bdi canh ching
ta dang phat trién nén kinh té tudn hoan hudng t6i
muc tiéu Net-Zero vao nam 2050.

2. Thuc nghiém
2.1. Nguyén liéu, dung cu

Khay dung mau: 4 khay nhya kich thuéc
rong x dai x cao =42 x 65 x 16 cm, trong long
dit tAm ngan bang nhwa c6 duc 16 cao 3 cm dé
thu nudc rac.

Trang 4u trang RLD: 01 1o 50 g.

CTHC trong CTRSH: thu gom tir cac hd dan
tai khu d6 thi méi Ha Dinh, phuong Thanh Liét,
thanh phd Ha Noi, thanh phan cha yéu gém rau, cu,
qua, thuc pham thira véi ti 16 C/N khoang 40/1.

Chit dam bd sung: ba dau voi khoang 18-
25% N, dau, vo tom, rudt ca: 30-40% N. Mot s6
nghién ctru vé RLD cho thiy, thirc dn wa thich
cua RLD thuong co ti 1€ C/N tir 20-25/1, do do
nghién ctru xay dung thi nghi¢m danh gia su phat
trién cia RLD trong diéu kién thirc an la CTRSH
(ti 1¢ C/N khoang 40/1) va thirc an 1a CTRSH c6
bd sung dam dé dat ti 1& khoang 20-25/1. Theo
tinh toan, ctr 10 kg CTRSH can b sung khoang
300 g ba dau + 100 g dau, vo tdm, rudt ca s& tao
duoc ngudn thire an tot nhat cho RLD.

Ché pham sinh hoc: diy nhanh téc do phan
hay, hd tro 4u tring RLD c6 thé nhanh chéng
tiéu thu CTHC. Thi nghiém st dung men vi sinh
Emuniv, pha thanh dung dich: 5 g men vi sinh
Emuniv + 15 g dudng + 20 ml nudec.

=t
Khay dung Tringrudi  Ché phim vi
linh den sinh Emuniv

Hinh 2. Cac dung cy, d dung thi nghiém.
2.2. Quy trinh thi nghiém

Thi nghiém duoc tién hanh vao 4 dot voi quy
trinh nhu sau:

Dot 1: thoi gian thi nghi€ém tr ngay
02/02/2025 dén ngay 02/3/2025 v6i nén nhiét do
trung binh ngay tir 18-20 °C, d6 am trung binh
khoang 70-90%.

04 cong thie thi nghi€ém dugc thuc hién trén
04 khay cu thé nhu sau

- Khay 1: 10 g tring, 4u trung RLD + 10 kg
CTHC (ki hiéu mau M1.1).

- Khay 2: 10 g trimg, 4u tring RLD + 10 kg
CTHC + 10 ml men vi sinh Emuniv da pha (ki
hiéu mau M2.1).

- Khay 3:10 g trimg, 4u trung RLD + 10 kg
CTHC + 300 g ba déu + 100 g dau, vo tom, rudt
ca (ki hiéu mau M3.1).
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- Khay 4: 10 g trimg, 4u tring RLD + 10 kg
CTHC + 300 g ba dau + 100 g du, v6 tom, rudt
ca + 10 ml men vi sinh Emuniv da pha (ki hiéu
mau M4.1).

Hinh 3. C4c khay mau thi nghiém.

Mau duoc dao tron déu trong cac khay, cach
5 ngay s& nap thém mau vao cac khay thi nghiém
nhu sau: khay 1 nap thém CTHC; khay 2: 5 kg
CTHC + men vi sinhl khay 3: 5 kg CTHC + 300
g chat dam (bi dau, dau tom, rudt ca)l khay 4: 5
kg CTHC + 300 g chit dam (bd dau, dau tom,
rudt c4) + men vi sinh. Sau 4 tuan: thu hoach sinh
khdi sdu canxi, can xac dinh khdi luong sau bang
cach: tron déu mau, chia khay thanh 4 phén déu
nhau bang 2 duong gitra khay theo chiéu doc va
chiéu ngang. Ly mdi phan ra mam nhom dung,
ho néong khoang 50°C, au trung siu canxi s€
nhanh chéng bod ra miéng mam dé dé thu hoach.
Do l3p lai 3 1an mdi phan, sau d6 1ay két qua
trung binh.

Hinh 4. MAu sau canxi thu duoc tir cac khay thi
nghiém sau 28 ngay.

Dot 2: thoi gian thi nghiém tr ngay
16/3/2025 dén ngay 13/4/2025, nén nhiét do
trung binh ngay tir 25-30°C, d6 4m trung binh
khoang 65-80%. Cac khay dugc nap mau gidng
lan 1 va duoc ki hiéu mau lan lwotlaM1.2, M2.2,
M3.2, M4.2.

Dot 3: thoi gian thi nghiém tr ngay
04/5/2025 dén ngay 01/6/2025, nén nhiét do
trung binh ngay tir 28-35°C, d6 am trung b1nh
khoang 60-75%. Cac khay dugc nap mau giéng
14n 1 va duoc ki hiéu mau lan luot 1a M 1.3, M2.3,
M3.3, M4.3.

Dot 4: thoi gian thi nghiém tr ngay
22/6/2025 dén ngay 20/7/2025, nén nhiét do
trung binh ngay tir 32-37°C, d6 am trung binh
khoang 40-55%. Cac khay dugc ndp mau gidng
14n 1 va duoc ki hiéu mau lan luot 1A M1.4, M2.4,
M3.4, M4.4.

M1 M2 |— L2 _

Hinh 5. MAu phan mun thu duoc tir cac khay thi
nghiém sau 28 ngay.

3. Két qua va thio luin

3.1. Banh gid kha nang phat trién ciia sdu canxi
trong cdc diéu kién nguon thire an khac nhau

Nhin vao biéu d6 Hinh 6 ta thiy: trong cting
1 dot (cing diéu kién moi trudng nhiét do, ¢ 4m
nhu nhau) lugng sdu canxi thu dugc ¢ khay 4
luén nhiéu nhit, sau d6 dén khay 3, khay 2, it
nhit 1a khay 1. Piéu d6 c6 nghia 1a CTHC tur
CTRSH lam thic dn cho RLD nén dugc bd sung
thém dam dé dat ti 16 C/N khoang 20-25/1 va b
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sung ché phdm vi sinh dé nhanh chong phéan hay
CTHC lam tang toc do chuyén hoa thirc dn cua
Ssau canxi.

3.2. Pdnh gid kha ndng phdt trién ciia sau canxi
trong cdc dieu kién nhiét do, do am khac nhau

Tir biéu dd Hinh 7, so sanh cing 1 khay &
cac dot khac nhau ta théy lugng sau canxi & dot
3 1u6n cao nhat, sau d6 dén dot 4, dot 2 va cubi
cung 1a dot 1. C6 thé thay rang khi nhiét do tang,
sinh khéi RLD ciing ting theo va phat trién tot
nhit trong diéu kién nhiét do nong 4m khoang
28-35°C, d6 am khoang 60-75%. Khi nhiét do
quéa néng 38-40°C RLD c6 thé bj trc ché, do d6
trong nhimg ngay ning nong gitra hé, nguoi nudi
RLD can che chan va phun &m dé gitr dleu kién
nhiét do, d6 4m t6t nhit cho RLD phat trién. Két
qua nay ciing kha twong dong véi két qua nghién
ctru xtr 1y chat thai hiru co bang RLD (Hermetia

Pot 1

M3

MIl: khu_\.' I, M2: khay 2,
M3: khay 3, M4: khay 4

=

Lugng s;'m canxi (kg)

Pot 3

(=

1.6

1.5

1,1 II II II ||
M2

MI1: khay I, M2: khay 2,
M3: khay 3. M4: khay 4

Luqng sdu canxi (kg)

illucens) quy md phong thi nghiém ctia Nguyén
Vii Hoang Phuong va cong su [6].

Nhan xét: tir két qua do lugng sau canxi thu
dugc & 4 khay ¢6 ngudén miu lam thic in khéc
nhau trong 4 dot thi nghiém & cac thoi diém nhiét
dd, 36 4m khac nhau ta théy:

- V& ngudn thirc dn cho RLD: khi xir Iy thanh
phan hitu co trong CTRSH bang RLD nén tron
thém céc thanh phan dam d¢é dat ti 16 C/N khoang
20-25/1, thém ché phdm vi sinh dé CTRSH
nhanh mém hon thich hop cho u tring RLD 1am
thirc 4n, dong thoi han ché mui hoi.

- V& diéu kién nhiét d¢, khi hau: sau canxi
phat trién tot nhat & nhiét do nong am khoang
28-35°C, d6 am khoang 60-75%. Nudi RLD
trong diéu kién thyuc t& & mién Bic tdt nhat 1a
khoang thang 5, dau thang 6. Vao giita hé nhiét
d6 qua nong nén che chan va phun 4m, vao mua
lanh can giir nhiét cho khay nudi.

l)\)'\_‘
218
= 14
g L
13
8§ 1
:om
,’ L,
g M2 M3
ks M1: khay I, M2: khay 2
M3: khay 3, M4: khay 4
Pot 4

15
= 145 5
Z 14 = &
& 135 &
5 1.3 1
Z 125 I
= >
& L
3 1,15
= 1Ll

M1 M2 M3 M4

MI: khay 1, M2: khay 2,
M3: khay 3, M4: khay 4

Hinh 6. Biéu do so sanh lugng sau canxi thu dugc trong cac diéu kién ngudn thirc dn khac nhau.
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Luong sau canxi thu duge tir cac khay mau trong cac dot thi

nghiém khac nhau

1.6
1.4

!

Lwong siu canxi (kg)

0

"

0.5

0.6

04

0.2
M2

EDot] ®=Pot2 mPe3 "Pet4

Hinh 7. Biéu do so sanh luong sau canxi thu dugc tir cac khay mau trong cac dot thi nghiém.

4. Két luan

Ung dung RLD trong xir Iy CTRSH 1a mot
giai phap rat phu hop voi diéu kién Viét Nam,
vira xir Iy hiéu qua thanh phan CTHC, vira tao ra
ngudn thirc an chin nudi va phan muin, gop phan
phat trién nén kinh té tuan hoan.

Nghién ctru nay da danh gia dugc sy phat
trién ciia du trung RLD (sau canxi) ¢ quy mod nhd
trong mot sé diéu klen moi truong song ngoa1
thuc t& khac nhau vé nhiét do, ¢ am va nguon
thire an. Két qua cho thdy, RLD phat trién tdt
nhit trong diéu kién nhiét do nong 4m khoang
28-35°C, d6 4m khoang 60-75% v&i ngudn thic
an tr CTRSH c¢6 bd sung dam dat ti 1€ C/N
khoang 20-25/1 va phdi tron ché pham vi sinh dé
nhanh chéng phan hiy ldm mém thic an
cho sau canxi ¢6 thé st dung, déng thoi han ché
mui héi.
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