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This report represents the result of reseach to design and operate a bin
model using Perionyx Excavatus to decompose domestic organic
waste. The components of the model include: (1). The bin cover:
made by a HDPE tank with VV = 200 L, DxH= (40x80) cm; has slots
around to plant Sauropus androgynus; (2). Core bin: made by PVC
pipe, DxH=(20x80)cm, drilled many holds around with d=1cm and
had a lid; (3). A harvest vermicash door: made by PVC pipe, D= 14
cm, 40 cm length; (4). A base: made by still Lx B x H = (40 x 40 x
20)cm. The space between the core bin and the bin cover is filled with
soil. The model had Operated from 1/9/2019 to 20/10/2019. The
model had installed at a household in Group 2 Mo Che ward Song
Cong city Thai Nguyen province. The results showed that, after 50
days operating, the model was filled up. Total of domestic organic
waste was 23.43 kg, average of 0.49+0.18 kg/day. The efficiency of
converting organic waste into vermicash was 62.01%. Products
obtained include: vermicash (1.6 kg), biomass of Perionyx Excavatus
(80 g) and Sauropus Androgynus (0.5 kg). The model didn’t generate
odors, does not see harmful insects such as mice, cockroaches, flies...

NGHIEN CUU KHA NANG XU LY RAC THAI SINH HOAT HU'U CO BANG
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Bai bao nay trinh bay két qua nghién cuu thiét ké va van hanh thir
nghiém mé hinh thang rac xu ly rac thai sinh hoat hitu co h¢ gia dinh
c6 sir dung giun Qué. Cac thanh phan ciu tao cua mé hinh gom co:
(1). V6 thuing rac: dwoc lam tir thing nhya HDPE c6 thé tich V = 200
L, DxH= (40x80) cm, co tao cac khe va tréng rau ngét xung quanh.
(2). L&i thung rac: dugc lam tir dng nhya PVC, DxH=(20x80)cm,
khoan 15 d = 1 cm xung quanh, c6 nap day; (3). Cua ldy phan giun:
lam bang 6ng nhya PVC ¢6 D= 14 cm, dai 40 cm (4). Chdn dé: dugc
lam bang thép, Lx B x H = (40 x 40 x 20)cm. Phan khoang khong
tréng gitra 16i thing rac va vo thing rac duoc lap day bang dat trong.
Thoi gian van hanh mé hinh thi nghiém tir 1/9/2019 dén 20/10/2019.
Mb hinh dugc diat & mot ho gia dinh tai to 2, M6 Che, Séng Cong,
Thai Nguyén. Két qua thi nghiém cho thdy, sau khi van hanh thu
gom, xur 1y rac duoc 50 ngay thi thung rac bi diy. Tong lugng rac
thai hitu co di thu gom xur ly 1a 23,43kg,trung binh 1a 0,49+0,18
kg/ngay. Hiéu suat chuyén hoa rac thai hitu co thanh phéan giun Qué
dat 62,01%. San phim thu dwoc gdm c6 phan giun Qué véi khbi
luong 1,6 kg; sinh khéi giun Qué 80 gam va sinh khdi rau ngét 0,5
kg. M6 hinh khong phat sinh mai hdi kho chiu, khéng thay xuat hién
con tring gay hai nhu chudt, gian, rudi nhang...
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1. Gigi thiéu chung

Khi x& hoi ngay cang phat trién, dan cu ngay cang dong dic dac biét 1a ¢ cac khu do thi, cac
thanh phé 16n thi lugng chat thai ran sinh hoat ma con ngudi thai ra cling ngay cang nhiéu. Theo
nghién ctu caa Ngan hang Thé gisi (2018), ty 1¢ phat sinh chat thai ran sinh hoat do thi trung
binh toan cau khoang 0,74 kg/ngudi/ngay, qu00 gia thap nhat 14 0,11 kg/ngudi/ngay va cao nhat
la 4,54 kg/nguol/ngay [1].Du bao Chat thai rin do thi & tang 1én 2,59 ty tan nam 2030 va 3,4 ty
tan ndm 2050 [2]. Chat thai ran néu khong duoc thu gom, xur Iy s& tr¢ thanh ngudn gay 6 nhiém
mdi trudng khong khi, dat, nude nghiém trong, gay mat vé sinh méi truong va anh huong rat 1on
t6i sirc khoe cong dong. Do do, , cong tac quan ly chat thai ran noi chung va chat thai ran sinh hoat
noi riéng 1a mot trong nhiing van dé cap thiét can duoc quan tam & tat ca cac qudc gia.

U phan vi sinh bang giun dat (vermicomposting) da dugc quan tim dén trén quy md toan cau
trong vai thap ky qua boi tinh don gian va hiéu qua cua cdng nghé nay. Mot loat cac loai chit thai
nhu chét thai cua dong vat, chat thai nong nghiép, chat thai cong nghiép va chat thai do thi déu c6
thé trg thanh nguyén liéu thd cho qua trinh nay [3]. U phan vi sinh bang giun dat 1a cong nghé
kha thi, nhanh chong va hi¢u qua dé str dung hiéu qua chat thai hitu co va chit thai ndng nghiép.
U phan vi sinh bang giun dat la qua trinh phan hay sinh hoc khong ua nhiét cac chat hitu co
thong qua hoat dong cua ca giun dat va vi sinh vat. Qua trinh 1am phan hiru co bang giun dién ra
nhanh hon so v&i qué trinh G compost thong thudng vi cac vat chit hitu co di qua hé tiéu hoa cua
giun dat dugc chuyén héa nhanh hon. San pham phan giun giau céc chat cho sy sinh truong cia
thuc vat, hoat dong cua vi sinh vat va han ché dugc céc con tring gay hai, c6 tac dung cai tao dat
va kich thich cay trong phat trién [4]. Mot trong nhung nhuoc diém cua cdng nghé nay 1am han
ché kha ning ung dung cua no la khdng d& dé co thé duy tri thu gom dugc mot lwong Ion chat
thai hiru co dé cung cap cho giun phat trién [4]. Vi vay, G phan vi sinh bang giun dat quy mé ho
gia dinh dugc coi la giai phéap thay thé khi bi giéi han vé khdng gian va kha ning thu gom rac
thai hitu co [5]. Cong ngh¢ nay da dugc nghién ciru va tmg dung rong rdi trong xt ly rac thai hiu
co tai cac ho gia dinh (rac thai thyc phdm). Rac thai s& dugc phan hiy nho cac vi sinh vat c6
trong rdc va nho qua trinh tiéu hdéa cua giun tao ra san pham cudi cung la phan giun
(vermicompost) c6 chira cac chat dinh dudng, vi sinh vat can thiét cho cay trong gilp cai tao dat.
Loai giun duoc sir dung trong xir Iy rac thai hiru co nhiéu nhit 1a giun Qué, do kha ning sinh
truong phét trién nhanh, toc do tiéu thu chat hitu co cao [3]. Giun Qué in rac thai hitu co da phan
hity nhd cac vi sinh vat dé chuyén thanh phan giun. Cac dang thung chira rac thai hitu co va giun
dé xur ly rac thai (Thang nudi giun- vermicomposter) da duoc tao ra tir dang don gian c6 1 ngin
dén dang c6 nhiéu ngin hinh tron hodc hinh vuéng, hinh chit nhat xép chong I1én nhau. Thang
thuong c¢6 nap day, co cac 16 thong khi xung quanh, c6 khay thu nuéc ri ra (dich tra trun-
vermiwash). Nghién ctru cua Thais Lled, Eloisa Albacete, Raquel Barrena (2012) cho thay co su
hinh thanh céac khi CH4, NH3, VOC trong qua trinh u phan vi sinh bang giun Qué. Qué trinh phan
hity rac thai hiru co béi cac vi sinh vat c6 thé phat sinh mui néu luong rac tap trung nhiéu ma
giun chua kip chuyén héa chung C6 sy xuit hién ruoi glam va kién trong thing nudi giun [5].
Cac thung nudi giun khong c6 16p phu béo Ve, néu dat ngodi troi sé chiu anh hudng cua diéu kién
thoi tiét nhu nang, mua, lanh gid... bén ngoai. Khi nhiét d6 moi truong tang cao hay ha thap hon
so vei khoang nhiét do t6i uu cua giun thi s& anh huong t6i su phat trién cua giun. Trong diéu
kién bat lgi giun s& bo ra ngoai di tan di khoi thung nuéi. Diéu ndy gay ra cac van dé vé thim my,
vé sinh cho khu vuc xung quanh trong qua trinh sir dung. Do vay céac thung nuoi thuong phai
dugc chon dat trong khu vuc c6 mai che dé giam anh huéng cua diéu kién thoi tiét bén ngoai.

Tai Viét Nam, ngoai cac loai thung rac thong thuong vai cac kich ¢& khac nhau thuong duoc
sir dung tai cac ho gia dinh, co quan, céng s&, khu cdng cong con c6 cac loai thung rac méi dugc
cai tién nham tang tinh tién dung va thim my nhu thiing rac c6 kha nang phén loai rac hitu co, vo
co; thung réc thong minh tu dong déng, mé nap, phat ra giong noi, hoat dong bang ning luong
mat troi... Tuy nhién, cac thung rac nay van chi ¢ vai trd chua rac. Rac duge luu chaa trong
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thiing rac xay ra qué trinh phan hay tao ra nudc rac, mai héi, [1am phéat sinh rudi nhang gay mat vé
sinh trong qua trinh sir dung. Da c6 mot sé nghién cau ché tao thang rac vira luu chira va xir ly
réc thai hitu co thanh phan vi sinh, tuy nhién van con rat han ché. Bién hinh 1a nghién ctu cua
nhom sinh vién Pao Y Kha, Cao Pang Khoa, Ton That Phi Tri hoc tai Dai hoc Kién trdc Thanh
phd H56 Chi Minh nam 2013 da nghién ciru va tng dung thanh cdng mé hinh thiing réc sinh hoc
c6 str dung giun Qué. Thung rac nay da giap xir ly rac thai 1a cay thanh long thai ra sau mdi dot
thu hoach qua cho nguoi ndng dan, giup giam chi phi xir 1y va tang thu nhap cho néng dan nho
thu duoc phan giun dung bon cay va giun lam thic an cho gia suc gia cam [6].

Céc loai thing nudi giun Qué dé xir ly rac hiru co tai cac ho gia dinh ¢ Viét Nam vé co ban
tuong tu nhu cac dang thung nudi giun Qué da dé cap & trén. Nghién ctiu ndy mong mudn tao ra
mot md hinh thung rac vira ¢ tac dung thu gom, luu trit rac vira 6 tac dung xu Iy rac thai hitu co
thanh céc san pham httu ich, tang kha néng ung dung cong ngh¢ u phan vi sinh bang giun & quy
mob ho gia dinh. Diéu d6 s& gop phan giam duoc lugng rac thai hitu co can thu gom, van Chuyen
t6i cac bi réc tap trung dé xur ly, giam duoc cac van dé phan hay, gdy mui cua réc thai ran trong
qua trinh luu trit, trung chuyén va xu ly tai cac bai rac tap trung.

2. M6 hinh thi nghiém va phwong phap nghién ciu
2.1. M6 hinh thi nghigm
A S = |

Hinh 1. Hinh dnh cdu tgo cia md hinh thi nghiém

M6 hinh thi nghiém duoc tac gia nghién ctu cai tién tir mo hinh thép trong rau da duoc sir
dung kha phd bién trong va ngoai nudc. CAc thép trong rau duoc st dung dé trong rau sach cho
cac ho gia dinh ¢ cac thanh phé thiéu dat canh tac, ¢ thé dat ¢ san, trén ban cong, san thuong
clia cac gia dinh. Hinh anh vé cu tao cua mo hinh thi nghiém duoc thé hién trong Hinh 1. Céac
thanh phan c4u tao caa mo hinh gém c6:

(1). V6 thung réac: Pugc lam tir thung nhya HDPE ¢é thé tich V = 200 L, d=40 cm, H = 80
cm, c6 tao cac khe tréng cay xung quanh L x B = (20 x 5) cm. khoang céch gitra céc khe trong
mot cot 1a 20 cm. Cac hang bé tri so le nhau.

(2). Loi thung réc: Puoc lam tir dng nhya PVC ¢ d=20 cm, H = 80 (cm), khoan 15 trén éng
¢6 d = 1 cm, khoang cach giira cac 15 1a 5 cm, c6 day nap kin phia trén.

(3). Cira ldy phan giun: Lam bang 6ng nhya PVC c6 @ 140 mm, dai 40 cm, mot dau ndi voi
16i chira rac cd nap day kin (trén nip day c6 khoan 15 nho xung quanh dé théng khi).

(4). Chan dé: Pugc lam bang thép ban va thép chir V day 5 mm, kich thudc cia chan dé Lx B
X H = (40 x 40 x 20)cm.

2.2. Thoi gian va dia diém nghién ciru

Thaoi gian van hanh md hinh thl’ nghiém tir 1/9/2019 dén 20/10/2019. Mb hinh duoc dit tai hd
gia dinh Ba Poan Thi Xuén tai t6 2, M6 Che, Song Cong, Thai Nguyén. Pay la ho gia dinh ¢6 6
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nguoi, gdm 2 6ng ba, 2 bd me va 2 con nho 7 va 12 tudi. Gia dinh c6 muc thu nhap khé, véi mic
thu nhap trung binh dat khoang 6 triéu/nguoi/thang.

2.3. Vdn hanh va theo d6i mé hinh

M6 hinh duogc van hanh qua cac budc nhu sau:

-Buéc 1: Cho dat trong vao md hinh: Dat duoc ldy tir dat vuon trong rau ctia ngudi dan xung
quanh, d4nh toi va cho tir tir vao khoang tréng gitra 16i chira rac va vo thuing, dam bao dat co do nén
tu nhién, khong bi nén chat. Lép dat trén mat cach miéng thuing 5 cm dé tranh bi tran ra ngoai.

-Buéc 2: Tha giéng giun vao I6i thung rac: Cho 1 kg sinh khdi bao gom giun Qué 0,1 kg va phan
giun 0,9kg vao 15i thung rac va dé cho giun 6n dinh sau 2 ngay.

-Buréc 3: Trong cay vao cac khe trong cay: Lua chon loai cdy trong 1a rau ngét. Vi rau ngét 1a cay
Iuru nién, sinh trudng quanh nam, dé tréng, thich nghi tot vai diéu kién khi hau caa khu vuc, bo ré phét
trién c6 thé an sau, it bi sdu bénh. Lua chon nhitng canh rau ngot béanh té, cit hét 14, cit khic dai
khoang 10 cm sau d6 tién hanh giam canh vao cac khe trong cay cua thiing rac va I6p dét trén mat cia
thing rac.

- Buéc 4:Duy tri md hinh: Cho giun in va cham séc. Hang ngay, vao khoang 19-20h, tién hanh
gom rac thai hiru co ctia ho gia dinh, can khdi luong, cho vao mé hinh, phun nudc tao do 4m cho rau
bén r&, phat trién. M6 hinh duoc duy tri van hanh cho dén khi I8i chia réc bi day va khdng cho thém
rac vao duoc nira thi ngimg bd sung rac.Theo doi do sut cua rac trong 16i chira rac theo thoi gian dén
khi rac khdng sut nira thi tién hanh thu hoach phan giun, sinh khéi giun va khéi luong rac da phan hay
trong 16i réac.

2.4. Thong sé theo ddi ciza md hinh va ké hoach ldy mdu

Dé theo dbi qué trinh hoat dong va danh gia hiéu qua xir ly rac thai caa thung rac, cac thong
sb theo di md hinh dugc xac dinh nhu sau:

>  Thoi gian bat dau va két thac cho rac vao mé hinh

> Khébi lugng, thanh phan rac hitu co thu gom duoc hang ngay cho vao mé hinh

> Khdi lugng rac hiru co da xur 1y duoc

> Khéi lugng phan giun Qué, sinh khi giun Qué va sinh khdi cay trong thu duoc (kg)

> DO 4m cua phan giun thu dugc (%)

2.7.Phwong phdp phdn tich

* P am ciia phan giun duoc phan tich theo TCVN 9297 : 2012

* Sinh khdi cua giun Qué tinh va sinh khdi cay trong duoc xac dinh bang can dialoai 5 kg.

* Khéi lugng phan giun tao thanh M: M = M; — My (kg). Trong d6, M, la khéi lugng phan
giun ban dau (kg); M;: Khéi 1ucyng phan giun cudi ky thi nghlem (kg)

o Khbi luong giun tang: Khdi lugng giun ting (g)= Khdi lugng giun cudi ky (g) — Khdi luong
giun ban dau (9).

e Hé s6 sinh trudng caa giun Qué: HSST (%)= (Khéi lugng giun cudi ky/Khbi lugng giun ban
dau)* 100.

2.8. Phwong phdp xie Iy sé ligu

Céc sb liéu thu dugc duoc tong hop va xir ly bang phan mém Excel.
3. Két qua nghién ciru va thao luan
3.1. Dic diém thanh phan va khéi lweng rac thdi hivu co da xir |y

Rac thai dugc thu gom xu ly la rac thai hiru co dé phan huy phat sinh tir hoat dong sinh hoat
hang ngay cua h¢ gia dinh nghién ctru. Nguon rac thai nay phat sinh chu yeu tir qua trinh che bien
thire an tir khu nha bép, tir bita an hang ngay ctia cac ho gia dinh. Luong rac thai hiru co dé phéan
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hily phat sinh hang ngay duoc thu gom, phén loai riéng vao mét thung chia va cho vao mé hinh
thing rac dé xur 1y. Pay 1a cac loai rac thai dé phan huy, phat sinh nudc ri rac, gdy mai, phét sinh
rudi mudi 1am mat vé sinh khu vuc xung quanh nén can duoc thu gom va xir Iy hang ngay.

Khéi Iugng réac thai sinh hoat hitu co thu gom xtr Iy bang mé hinh thiing réac trong thoi gian thi
nghiém duogc thé hién trong Hinh 2.

16.00 0.80
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0.60

1000

0.50
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S 600 0.30
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o
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s
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Théi gian thu gom réc thai hivu co Théi gian thu gom rac théi hivu cor

. @ (b)
Hinh 2. D¢ thi biéu diéen Ighéi lwong rac thai hivu co thu gom dwoc trong thoi gian thi nghiém
(a). Khoi luong rac thai hitu co thu gom duoc trong thang
(b). Khoi lwgng rac thdi hitu co thu gom dwoc trung binh/ngay

Tir d6 thi Hinh 2 cho thay:

Thoi gian thi nghiém dugc thyc hién trong 2 thang (thang 9/2019 va thang 10/2020). Téng s6
ngay thu gom rac thai 1a 50 ngay. Téng lugng rac sinh hoat hiru co thu gom duoc tir ho gia dinh
nghién ctu la 23,43 kg; trong d6 thang 9/2020 thu dugc 13,50 kg va thang 10/2020 thu gom duoc
9,93 kg. Khéi luong rac thai thu gom dugc trung binh/ngay trong thang 9 va thang 10 tuong tng
1a 0,48 va 0,50 kg.Khdi lwong rac thai sinh hoat hiru co thu gom duoc trung binh/ngay 1a 0,49+
0,18 kg. Luong rac thai hiru co thu gom duoc 1a phan rac thai thuc pham tir hoat dong sinh hoat
hang ngay cua ho gia dinh nghién ctru. RAc thai thyc pham phat sinh thuong chiém ty 1é kha cao
trong thanh phan chat thai rin sinh hoat & Viét Nam. Theo B&o céo hién trang Méi truong Quéc
gia nam 2019, sd liéu thdng ké vé ty & chét thai thuc pham nim 2017 chiém khoang 50-70%
tong luong chat thai ran sinh hoat. Chi s6 phat sinh CTRSH trén dau nguoi tai Thai Nguyén nim
2019 1 0,64 kg/ngudi/ngay [1], néu lugng réc thai thuc pham chiém 50% thi lugng rac thai thuc
pham phat sinh s& 1a 0,32 kg/ngudi/ngay. Diéu nay cho thay, lugng rac thai hiru co phat sinh tir
ho gia dinh nghién ctu 1a thap hon nhiéu so voi mac phét sinh rac thai thuc pham trung binh cua
tinh Thai Nguyén nam 2019. Nguyén nhan la do tai h gia dinh nghién ctru ¢6 nudi hon chuc con
ga va 1 con lon nén mot phan réac thai thuc pham phat sinh da duoc hd gia dinh tan dung dé lam
thirc an chian nuoi da lam giam dang ké luong rac thai phat sinh. Chi phan rac thai khong tan
dung dugc mai phai bo di.

Thanh phan rac thai gém cac loai gdc rau, canh, 14 rau, vé cu, qua, rau ci qua théi... nhu gbc
rau cai, mung toi, rau dén, xu hao, vo b, dua hau, v6 dua leo, vo dua ludi, Vo chudi, vo xoai, vo
thanh long... Day 1a cac loai rac thai co do 4m cao, 0 thé lén den > 60% va rat dé phan huy. bay
la thanh phan réc thai gay ra cac van dé phét sinh mui, rudi mudi, con trang, nudc ri rac gy mat
vé sinh, tham my trong qua trinh luu trir CTRSH cho thu gom xu 1y tai cac thung rac, cac khu tap
két rac... Vi vy, néu tach riéng duoc thanh phan rac thai nay xir ly ngay tai ngudn c6 y nghia hét
suc quan trong trong cong tac thu gom xu ly CTRSH.

3.2. Két qud theo dbi kha néing xir Iy rac thdi hitu co ciia md hinh thi nghigm

Két qua theo dai kha nang xu ly rac thai hiru co thu gom duoc tir h§ gia dinh nghién ctu cua
md hinh thi nghiém dugc thé hién trong Bang 1.
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Bang 1. Két qua theo doi kha ndng xit 1y réc thai hitu co ciia md hinh thi nghiém

STT Thong sé theo ddi Pon vi Két qua
1 Thoi gian bat dau cho rac vao md hinh 1/9/2019
2 Thai gian ngirng cho rac vao mé hinh 20/10/2019
3 Thaoi gian van hanh mé hinh ngay 50
4 Tong khdi lwong rac thu gom dugc Kg 23,43
5 Khéi lugng rac thu gom duoc trung binh/ngay Kg/ngay 0,49+0,18
6 Khéi lugng rac chua duogc xir ly kg 2,9
7 Khdi lwong rac hitu co da phan hay kg 6
8 Khéi lugng rac hiru co da xir 1y duoc Kg 14,53

Tir két qua thu duoc trong Bang 1 cho thay:

Thoi gian thu gom va xt 1y rac thai hiru co cia mé hinh thi nghiém tinh tir khi bit dau van
hanh 1a ngay 1/9/2019 dén khi thung rac ddy khong thé cho thém rac vao dugc nira la ngay
20/10/2019. Nhu vay, mé hinh da thu gom va xu ly luong rac thai hiru co phat sinh tir ho gia dinh
nghién ctru dugc 50 ngay thi mai bi day. Céac thing chira rac thong thuong chi luu trir dugc réc
thai hiru co tir mot vai ngay 1a phai van chuyén di do bi day. Trong khi mé hinh thing réc thi
nghiém c6 thé chtra va xtr ly rac thai hitu co cua ho gia dinh nghién ctu trong 50 ngay thi méi bi
day. Nguyén nhan 18i chira rac caa mo hinh bi day la do: Khi rac thai hiru co duoc cip vao mo
hinh, trong qua trinh Iuu trit trong 16i chira rac ciia md hinh, phan réac hitu co dé phan huy sé bi
phan hay, chuyén héa nhd qué trinh hoat dong ciia cac vi sinh vat c6 trong thanh phan cua rac va
trong phén 16i chira rac s& gilp rac hitu co phan huy tré thanh ngudn thirc n cho giun Qué ¢6
trong I8i chtra réac. Giun Qué sé an phan rac di phan hay va chuyén chiing thanh phan giun chira
trong phan dudi cua I6i chtra rac. Khi lugng réc cho vao ting 1én theo thoi gian, luong rac phan
hay ting dan 1én va lugng phan giun hinh thanh ciing ting dan I&n 1am cho phan thé tich cua 16i
chtra rac c6 thé chira thém rac s& giam dan. Dan dan lam cho thung rac bj day khong thé chira
thém rac duoc nira.

Tong khdi lugng rac thai sinh hoat hitu co da thu gom duoc dua vao md hinh thi nghiém Ia
23,43 kg. Khéi lugng rac thai hitu co thu gom dwoc trung binh trong 1 ngay 14 0,49+0,18 kg.
Khéi lwong rac thai hiru co da xur Iy duoc 1a 14,53 kg twong Gng véi hiéu suét xir 1y dat 62,01%.
Khéi lwong rac hiru co di phan hay tré thanh ngudn thac cho giun Qué 1a 6,00 kg twong tng véi
25,61%. Khéi lwong réac hiru co chwa xir Iy duoc 13 2,9 kg twong ung véi 12,38%. Céc két qua
nay cho thay, mé hinh thi nghiém c6 kha niang chta va xur ly rac thai hitu co phat sinh tir hoat
dong sinh hoat cua ho gia dinh véi hiéu suat xir Iy dat 62,01%. Van con mot lugng 16n rac hiru co
da phan hity ma chua dugc giun dn dé chuyén thanh san pham cubi cung 1a phan giun. Diéu nay
cho thy, luong sinh khoi giun tinh ¢6 trong I3i chira rac con it nén chua kip phan huy hét lugng
rac nay. Phan rac thai chua xu 1y bao gom Iugng rac thai hiru co khé phén huty nhu céc loai hat ¢6
16p vo Cung gée, ré rau co d6 xo cao va mot phan rac thai hitu co chua da thoi gian phan hay do
b6 sung vao nhitng ngay cudi trude khi dirng cho rac vao mé hinh.

3.3. Két qud theo dbi cac sdn pham thu dwec tir md hinh thi nghiém

Céc san pham thu gom duoc tir mo hinh thi nghiém gdm cé phan giun Qué vai khéi lwong 2,5
kg; sinh khéi giun tinh 180 gam va sinh khéi rau ngoét 0,5 kg. Nhu vay, sau thoi gian van hanh
mo hinh, khéi lugng phan giun ting 1én 14 1,6 kg va khdi lwong sinh khdi giun tinh ting 1én 80 g.
Hé s6 sinh khéi rau ngét twoi dat 9,95 mg/m?/ngay va hé so sinh truéng caa giun Qué dat 180%.

Mot s6 hinh anh vé giun Qué thu duoc thé hién trong Hinh 3.

Phan giun Qué thu dwoc c6 mau nau sam, khong mii, ¢6 1an thanh phan cac chat xo kho phén
huay c6 trong Vo, than, ré cua rac thai hitu co dua vao xu ly, hau nhu khong c6 giun Qué. Phan
giun qué c6 do 4m cao nén do6 dinh két cao khong toi x6p nhu phan giun Que thu duoc tir cac
trang trai nudi giun Qué. Két qua phan tich do 4m cua phan giun Qué cho thiy, phan giun Qué
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thu dwoc tir md hinh thi nghiém c6 d6 4m trung binh 1a 77,25%. Nguyén nhan phan giun Qué cé
d6 am cao 1a do nudc réc phét sinh tir qua trinh phan huay rac da tich tri, Iéng dong xudng 16p day
cua Ii chta rac. Tuy nhién, trong qué trinh van hanh mé hinh khéng thay c6 nudC rac chay ro ri
ra ngoai moi trudng. Diéu nay chang to lu'orng nudc rac phat sinh dugc ngam, tham thau vao 16p
phan giun va I6p dat xung quanh 16i chira rac cua md hinh. Két qua nay twong ung véi két qua
nghién ciru thir nghiém cua Lle6 et. al. (2013), gia tri dd am phan giun Qué thu dugc tir thung
nu0| glun QUe Xt ly rac thal thu:c pham Ia 76“9‘?/3 [5].

Hinh 3. Mgt sé hinh dnh vé cac san phdam thu dwoc tir md hinh thi nghiém
Chu thich: Cay rau ngét sau 7 ngay (a), 30 ngay (b), 50 ngay (c) trong trén md hinh thi nghiém; Phan giun
Qué (d) va Giun QUué (e) thu duwoc tir md hinh thi nghiém

Giun Qué tinh thu duoc c6 mau dé cam, da mong (nhin thiy ca nhitng chim vang cam trén co
thé giun), kich thudc khong dong déu, c6 ca con giun nho va giun trudng thanh cé dai sinh dyc.
Giun QUe tap trung chu yeu ¢ I6p rac da phéan huy cua 16i chira rac. Ngoai ra con c6 mot phan
giun Qué xuat hién trong 16p dat xung quanh 16i chua rac. Hé sb sinh truong cua giun Qué la
180%. Diéu nay cho thay, giun Qué di sinh trudng, phat trién tét trong mdi truong cua 16i chira
rac trong mo hinh thi nghiém, cac diéu kién vé nhiét do, dd am, oxi, chat dinh dudng bén trong
18i chtra r4c cuia mo hinh dam bao tét cho sy phét trién cua giun Qué.

Két qua theo ddi sy sinh truéng cua cdy trong trén mé hinh thi nghiém trong thoi gian van
hanh cho thiy, ciy rau ng6t da sinh truong, phat trién rat t6t trong diéu kién cua md hinh thi
nghi¢m. Rau ngot dugc trong bang phuong phap giam canh, hang ngay tién hanh phun nugc tao
am xung quanh gdc cay cho cay bén r&. Sau khoang mot tuan thi bat dau ra ré va dam choi nay
Ioc, sau d6 sinh truong va phat trién kha nhanh va dong déu xung quanh bé mat .cia mo hinh thi
nghi¢m. Trong qua trinh van hanh md hinh, dinh ky tién hanh phun nuéc tudi am cho cay phat
trién vao cac budi chiéu t01 trong ngay, dac biét 1a vao nhitng ngay nang nong. Sinh khéi rau ngot
thu duogc 12 0,5 kg. Hé sb sinh khi rau ngot twoi dat 9,95 mg/m?/ngay. Cay trong trén md hinh c6
¥ nghia quan trong trong viéc lam ting tinh tham my, gidp cho md hinh tré 1én than thién hon véi
ngudi su dung va cong dong xung quanh. Ngoai ra, sy phat trién ciia cy trong trén mo hinh cling
g6p phan hinh thanh bo ré cay phat trién trong I6p dat caa mé hinh 1am cho I6p dat duoc toi xp,
thoang khi hon tao méi truong thuan loi hon cho sy tri ngu cua giun trong 16p dat. Sinh khéi rau
thu dugc tro thanh nguon thyc pham an toan cung cép cho gia dinh.

3.4. Vin dé phat sinh mui

Két qua theo dbi van dé phat sinh mui ciia md hinh thi nghiém trong thoi gian van hanh cho
thiy, mo hinh khong gay phat sinh nudc ri rac va khong phat sinh muii ra méi truong xung quanh.
Khi thu hoach c4c san pham bén trong 16i chtra rac ciia mé hinh ciing khong thay c6 mui kho chiu
cuia c4c chat khi gay mui thudng hinh thanh trong qué trinh phan hiy yém khi rac hitu co nhu
H,S, NH;...;mac du trong 16i chia rac ludn cd mot luong rac hiru co chua phan hay va luong rac
hitu co di va dang phan hay cho giun chuyén héa thanh phan giun. Viéc khdng phat sinh mui hoi
khé chiu gitp cho mé hinh khéng gay mat vé sinh cho khu vuc xung quanh nhu cac thung chira
rac thong thuong.
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Nguyén nhan khién cho mé hinh khéng phat sinh mui 6 nhiém 1a do c6 16p dat xung quanh 15i
chura rac da hap thy phan 16n lugng nudc rac phét sinh trong qua trinh phan hay rac, 1am giam do
am cua Ccac vat chat cd trong 10i chura rac, dong thoi sy luu thong khi ty nhién trong 18i chaa rac
cling lam ting d6 thoang khi cung cap oxi can thiét cho qua trinh sinh trudng cua giun va quéa
trinh phan hily cua rac thai trong 18i chira rac. Lai chia rac c6 phan lap phia trén dyc 15 va phan
lip day cua cira thu phéan giun c6 duc 16 thong khi nén tao ra sy thong khi ty nhién tir duéi Ién
trén cua 16i chira rac. Su Iuu thong khi nay s& dam bao t6t hon trong thoi ky dau cho rac vao mo
hinh va s& giam dan & thoi ky sau khi IGi chtra rdc dan bi lap day boi phan giun Qué mai hinh
thanh ting dan 1én va luong rac hitu co cho vao ngay cang nhiéu lén. Mt khac, phan than cua 16i
chtra rac duge duc 16 xung quanh vira gidp cho giun Qué cé thé di chuyen qua lai giira phan chtra
dat vao phan 16i chtra rac cua mé hinh, vira giup ting kha nang thim thau nudc tir 16i chira rac
vao I6p dat. Ngoai ra, khi cho rac vao I8i chta rac caa mé hinh, viéc tién hanh cho réc tir tir, dé
rac roi xubng tu nhién, khong nén ép ciing gitip tang khe ho giira trong 16p rac va ting lugng khi
oxi can thiét cho qué trinh phan hay hiéu khi rac hitu co.

4. Két luan

Két qua nghién ctru danh gia kha nang xir 1y rac thai hiru co ho gia dinh bang mé hinh thing
rac c6 sir dung giun Qué da thu duogc cac két qua kha quan vé kha ning tng dung ciia md hinh.
M& hinh cé kha nang thu gom va xtr 1y dugc lugng rac thai hiru co phat sinh tir ho gia dinh
nghién ctu trong 50 ngdy méi bi day. Tong lwong rac thai hitu co di thu gom xu ly la
23,43kg,trung binh 1a 0,49+0,18 kg/ngay. Hiéu suat chuyén hoa rac thai hiru co thanh phan giun
Qué dat 62,01%. San pham thu duoc gébm c6 phan giun Qué véi khéi lwong 1,6 kg; sinh khdi
giun QUe 80 gam va sinh khéi rau ngét 0,5 kg. Thung rac khong phat sinh mui hdi kho chiu,
khong thay xuat hién con tring gay hai nhu chudt, gian, rudi, nhang...

Can tiép tuc nghién ciu, cai tién qué trinh van hanh pht hop hon nhém nang cao kha nang thu
gom, xtt Iy réc thai hitu co ciia md hinh nhu: kha ning van hanh mé hinh lién tuc khong dé mo
hinh bi day; ting hiéu qua xtr ly réc thai cia mé hinh bang cach ting sinh khdi giun tinh dé ting
kha ning chuyén hoa rac hitu co da phan huy...
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