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TOM TAT

Bai bao trinh bay nhiing két qua nghién citu bude dau vé hiéu qua xir Iy rac thdi sinh hoat
hitu co hé gia dinh bang md hinh thiing rac c6 six dung giun Qué. Md hinh gom cd: vé thiing rac
thé tich 200 lit, c6 cac khe trong cdy xung quanh; 16i thing rdc kich thuéc DxH=(20x80) cm,
ong thong khi; cira ldy phdn giun va chdn d@é. Khoang trong giira 18i thung rac va vé thing réc 1a
I6p dat trong. M6 hinh thu gom, xi Iy rac thdi sinh hoat hitu co ciia mét hé gia dinh tai Thanh
phé Séng Cong tinh Thai Nguyén. Két qua thiz nghiém cho thdy, sau 111 ngdy védn hanh thi
thing réc bj day. Tong heong rac thai hitu co da thu gom xir 1y 12 45,64 kg, trung binh 0,44+0,17
kg/ngay. Hiéu sudt xi ly réac thai hitu co dat 90,56%. Khéi lwong phan giun Qué thu dwoc 12 5,9
kg, sinh khai giun Qué la 150 gam va sinh khdi thuc vat 1a 1,1 kg. M6 hinh khong phat sinh mui
héi, nuoc ri rac va khdng co con trang gay hai nhur chudt, gidn, rusi nhang,...

Tir khoa: Xu ly chét thai rén; Xir ly rac thai sinh hoat; Rac thai hitu co; Thung réc; Giun Qué.
1. MO PAU

Tai Viét Nam, chat thai ran sinh hoat (CTRSH) hau hét chua duoc phan loai tai nguon,
thuong c6 ham luong chit hitu co d& phan hay I6n (chiém 52 - 72%) va d6 am cao 70 - 85% [1].
Vi vay, qua trinh thu gom, luu giit, van chuyén va xiur Iy CTRSH thuong phét sinh mui hdi thdi,
nudc ri rac, lan truyén céc loai con tring va dong vat gay hai (nhu rudi, muoi, chuot, gian...) gy
6 nhidm moi trudng (dat, nudc mat, nudc ngam), anh huong téi my quan va sic khoe cong dong
Do d6 viéc phan loai rac thai dic biét 1a thanh phan réc thai hitu co tach ra khoi cac thanh phan
rac thai khac dé co bién phéap xu ly giam thiéu ngay tai ngudn 1a didu hét sirc can thiét. Mot trong
nhitng vat dung c6 vai trd quan trong trong viéc thu gom CTRSH phat sinh tai nguon chinh la
thung rac [2]. Thung rac thuong duoc thiét ké véi nhiéu kich ¢& khac nhau st dung tai cac ho gia
dinh, co quan, cdng sd, khu cong cong dé thu gom va luu trit rac tai ngudn phat sinh trudc khi
duoc tap trung van Chuyen dén noi xur 1y. Ngoai céac thung rac thong thuong con co céc loai
thung rac dugc cai tién nham ting tinh tién dung va thim my nhu thing rac ¢6 ngin chira rac
hitu co, v6 co riéng; thung rac thdng minh ty dong dong, mé nap, thing rac phét ra giong noi,
thing rac hoat dong bang niang lugng mit troi,... Tuy nhién, cac thing rac nay chi ¢ vai trd
chtra rac. Rac dugce luu chira trong thung rac xay ra qua trinh phén huy tao ra nudc rac, mui hoi,
[am phét sinh rudi nhang gay mat vé sinh trong qué trinh sir dung.

Trén thé gisi da cac mo hinh thung chira rac hitu co két hop xir Iy 4p dung cong nghé t phan vi
sinh bang giun dét (vermicomposting) dé xir 1y rac thai sinh hoat hiru co tai cac ho gia dinh (rac
thai thuc pham). Cac dang thiing chira réc thai hitu co va giun dé xur ly rac thai tir dang don gian
¢6 1 ngan dén dang c6 nhiéu ngan hinh tron hodc hinh vuéng, hinh chir nhat xép chong 1én nhau
[3] dé chura réac thai hitu co, giun va phan giun tao ra trong qué trinh xtr 1y rac. Céc chat hitu co
dugc phan hay thdng qua hoat dong cia ca giun dit va vi sinh vat. San phim phan giun gidu cac
chat cho sy sinh truong cua thyc vat, hoat dong caa vi sinh vat va han ché duoc cac con tring gay
hai, c6 tac dung cai tao dét va kich thich cay trong phat trién [4]. Cac thung nudi giun nay cd thé
duoc coi 1a cac thing rac c6 tac dung thu gom, luu trit va xt ly rac thai hiru co tai nguon. Loai
giun duoc sir dung trong xir 1y rac thai hitu co nhiéu nhat 1a giun Qué, do kha ning sinh truéng
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phét trién nhanh, tdc d¢ tiéu thy chét hiru co cao [3]. Céc thing nudi giun can tao ra méi truong
thich hop cho sy sinh truéng cua giun nhu cac diéu kién vé nhiét do, d6 am, 6xi, khong bi anh
nang mat troi chiéu vao, rac thai khong chira cac thanh phan doc hai doi voi giun va ngan can céc
loai thién dich xam nhap. Thung nudi thuong cé 16 thdng khi, co nap day, c6 khay thu nudc ri ra
va dugc dat ¢ khu vyc cd méi che. Vi vay, moi truong 50ng cua giun chiu anh hudéng nhleu boi
diéu kién thoi tiét khi hau bén ngoai. Trong diéu kién bt loi nhu néng, lanh, mua, tuyet,... giun
s& bo ra ngoai di tan di khoi thung nudi. Didu ndy gy ra cac van d& vé tham my, vé sinh cho khu
vuc xung quanh trong qua trinh st dung. Nghién ctru cua Thais Lleo, Eloisa Albacete, Raquel
Barrena (2012) cho thay qué trinh phan huy rac thai hitu co boi cac vi sinh vat cd thé phat sinh
mui néu luong rac tap trung nhiéu ma giun chwa kip chuyén héa ching [3].

Tai Viét Nam, cac md hinh thing nudi giun Qué xur ly rac thai hitu co hién dang duoc st
dung rong réi ¢ nhiéu tinh thanh trén ca nudc cling twrong tu nhu cac dang thang nudi giun Qué
da dé cap o trén. Cac nghién cau ché tao thing réc vira cd tac dung luu chira, vira c6 tac dung xu
ly réc thai hitu co thanh phan vi sinh tai Viét Nam van con rat han ché. Dién hinh nhu nghién
ctru ciia nhom sinh vién Pao Y Kha, Cao Ping Khoa, Ton That Pha Tri hoc tai Pai hoc Kién
trdc Thanh phé H6 Chi Minh ndm 2013 d3 nghién ciru va ang dung thanh cong mé hinh thing
rac sinh hoc c6 st dung giun Qué. Thung rac nay da gitp xt Iy rac thai 1a cay thanh long thai ra
sau mdi dot thu hoach qua cho ngudi ndng dan, gidp giam chi phi xt 1y va tang thu nhap cho
ndng dan nho thu dugc phan giun ding bon cay va giun 1am thirc an cho gia stc gia cam [6].

Nghién ctu nay nham dua ra va thir nghiém mot mé hinh thung rac thu gom, luu trir va xir ly
rac thai sinh hoat hiru co tai cac ho gia dinh thanh cac san pham hitu ich, khic phuc duoc nhiing
nhuoc diém cua céc thang chaa rac thong thuong. Dong thoi, hiéu qua cua mé hinh ciing gép
phan giam luong rac thai hitu co can thu gom, van chuyén t6i céc béi rac tap trung, giam cac van
dé phan hiy, gay mui cta cht thai ran trong qua trinh luu tri¥, trung chuyén va xu ly tai cac bai
rac tap trung & Viét Nam hién nay.

2. MO HINH THI NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1. M& hinh thi nghiém

M0 hinh thi nghiém duoc téc gia nghién ciu cai tién tir md hinh thap trong rau da duoc sir

dung kha phé & trong va ngoai nuéc. Hinh anh vé cau tao ciia md hinh thi nghiém duoc thé hién

trong hinh 1.
3

AL

Hinh 1. Cdu tao ciia mé hinh thi nghiém:

(a) Hinh dnh tong thé ciia mé hinh (1. Vo6 thing rdc; 2. Khe trong cdy; 3. Léi thing rdc;4. Cira
thu phan giun; 5. Chdn dé); (b) Léi thing rdc khi chua cé ong thong khi; (c) Ong théng khi;
(d) Léi chira rdc khi cé ong théng khi; (e) Pau ong thong khi tai cira thu phan giun.

Céc thanh phan cau tao cia mé hinh gom cé: (1). Vo thing rac: Pugc lam tir thing nhya HDPE
c6 thé tich V = 200 L, DxH = 40 x 80 cm, c6 tao cac khe trong cay xung quanh L x B = (20 x 5) cm,
khoang cach gitta cac khe trong mot cot 1a 20 cm. Cac hang b tri so le nhau. (2). L&i thung rac:
Puoc lam tir 5ng nhya PVC ¢6 DxH = 20 x 80 (cm), khoan 16 trén 6ng ¢6 D = 1 cm, khoang cach
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giira cac 16 1a 5 cm, c6 day nap kin phia trén. (3). Cua lay phan giun: Lam bang ong nhya PVC ¢6 ¢
= 140 mm, dai 40 cm, mot dau ndi véi 16i chira rac c¢d nap day kin (trén nap day c6 khoan 16 nho
xung quanh dé théng khi); (4). Ong théng khi: Ong théng khi dat bén trong 16i chira rac dieoc 1am tir
6ng nhya PVC ¢ = 27mm, céc ong chix T va bé goc ¢ = 27mm.(5). Chan dé: Puoc 1am bang thép
ban va thép chir V day 5 mm, kich thudc cua chan dé Lx B x H = (40 x 40 x 20) cm.

2.2. Van hanh va theo d6i mo hinh

Mo hinh dugc dat tai mot ho gia dinh tai phuong Mo Che, Song Cong, Thai Nguyén. Day la
ho gia dinh c6 6 nguoi, c6 mic thu nhap kha, véi muc thu nhép trung binh dat khoang 6
triéu/nguoi/thang. Thoi gian van hanh mé hinh thi nghiém tir 11/2019 dén 2/2020. M6 hinh duoc
van hanh qua cac budc nhu sau:

-Bugc 1: Cho dat trong vao md hinh: Dét duoc lay tir dat vuon trong rau cia nguoi dan xung
quanh, danh toi va cho tur tir vao khoang trong giira I5i chira rac va vé thung, dam bao dat c6 do
nén ty nhién, khéng bi nén chat. Lop dat trén mat cach miéng thung 5 cm dé tranh bi tran ra ngoai.

-Bugc 2: Tha gidng giun vao 16i thiing rac: Cho 1 kg sinh khdi bao gom giun Qué 0,1 kg va
phan giun 0,9kg vao 16i thung rac va dé cho giun 6n dinh sau 2 ngay.

-Buge 3: Trong cay vao cac khe trong cay: Lua chon loai cay trong Ia rau ngét. Vi rau ngot Ia
céy luu nién, sinh truéng quanh ndm, de trong, thich nghi tot vei dieu ki¢n khi hau cua khu vy,
bc} ré phat trién co6 thé an sau, it bi sé}u bénh. Lwa chon nhitng canh rau ngét banh té, cat hét 14,
cat khdc dai khoang 10 cm sau do tien hanh giam canh vao cac khe trong cay cua thung rac va
I16p dat trén mat cua thung rac.

- Buéc 4: Duy tri mo hinh: Cho giun an va cham soc. Hang ngay, vao khoang 19 - 20 h, tién
hénh gom rac thai hiru co cua h¢ gia dinh, can khoi luong, cho Véormé hinh, phun nuéc tao do
am cho rau bén ré, phat trién. Mé hinh duoc duy tri van hanh cho dén khi 18i chira rac bi day va
khong cho thém rac vao duoc nita thi dung. Theo ddi do sut cua rac trong I6i chira rac theo thoi
gian dén khi rac khéng sut ntra thi tién hanh thu hoach phén giun, sinh khoi giun, sinh khoi cay
trong va khoi lugng rac da phan huay trong 16i rac.

2.3. Thong sb theo ddi ciia md hinh va ké hoach lay mau

Dé theo ddi qua trinh hoat dong va danh gid hiéu qua xu ly rac thai cua mo hinh thung rac,
cac thong so theo ddi duge xac dinh nhu sau: Thoi gian bat dau va ket thic cho rac vao mé hinh;
Khoi lugng, thanh phan rac hitu co thu gom dugc hang ngay cho vao mo hinh; Khoi lugng rac
hitu co da xu ly duoc (kg); Khoi luong phan giun Qué, sinh khoi giun Qué, sinh khoi cay trong
(kg) va @6 am cua phéan giun (%).

2.4. Phuong phap phan tich

- D6 4m cua phan giun duoc phan tich theo TCVN 9297 : 2012;

- Sinh khéi cua giun Qué va sinh khdi cay trong, khéi lugng phan giun duge xac dinh bang
can dia loai 5 kg.

2.5. Phuong phap xir 1y s6 liéu

Céc s6 ligu thu duge duoc tong hop va xir Iy bang phan mém Excel. Céc théng sé danh gia
dugc xac dinh bang cac céng thuc tinh cu thé nhu sau:

- Khéi lwong phan giun tao thanh M:

M =Mi1— Mo (kg)

Trong d6: M, la khéi luong phan giun ban dau (kg); Mi: Khéi lugng phan giun cudi ky thi
nghiém (kg)

- Khéi lugng giun ting:

Khéi lugng giun tang (g) = Khdi luong giun cudi ky (g) — Khéi lugng giun ban dau (g)
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- Hé s6 sinh trudng cua giun Qué:
HSST (%) = (Khbi lugng giun cudi ky/Khbi lugng giun ban dau) x 100
- Hiéu suat xtr ly rac thai hiru co:
H(%) = (Mx|/|\/|in) x 100

Trong d6: Mx - Khéi lugng rac thai hitu co da xir Iy duogc trong thoi gian thi nghiém(kg);

Min - Khoi lugng rac thai hiru co thu gom cho vao mé hinh trong thoi gian thi nghiém (kg)
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pic diém thanh phan va khéi lwgng rac thai hiru co di xir ly

Khoi lugng rac thai sinh hoat hitu co thu gom dugc trong thoi gian nghién ciru duoc thé hién
trong do thi hinh 2.
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Hinh 2. Khéi liwong rdc thdi hitu co thu gom dwoc trong thoi gian thi nghiém.

Téng lugng réc hitu co thu gom dugc trong thoi gian nghién ctu 1a 45,64 kg. Khéi lwong rac
thu gom dugc trung binh/ngay dao dong trong khoang tir 0,40-0,50 kg/ngay. Khéi luong rac thai
hiru co thu gom duoc trung binh trong 1 ngay 1a 0,44+0,17 kg. Nhu vay, lugng réc thai thu gom
duogc cao nhat & thang 1/2020 va thip nhat & thang 10/2019. Khéi luong rac thu gom dugc trung
binh/ngay dat cao nhit ¢ thang 1/2020 va thay d6i khong dang ké & cac thang con lai. Nguyén
nhan 1a do thang 1/2020 la vao dip tét nguyén dan, nhu cau st dung thuc pham ting cao hon so
V6i cac thang khac trong ndm nén luong rac thai phat sinh ciing nhiéu hon. Khéi luong rac thai
thu dugc trong thang 10/2019 va thang 2/2020 it hon so v&i cac thang khac la do thoi gian thu
gom réc trong thang 10/2019 va thang 2/2020 tuong ng 1a 20 va 25 ngay. Rac thai hitu co thu
gom duoc la phan rac thai thuc pham tir hoat dong sinh hoat hang ngay cua ho gla dinh nghién
ctru. Thanh phan rac thai hiru co thu gom cho vao mo hinh thung réc xtr ly gom céc loai goc rau,
canh, 14 rau, vé ct, qua, rau ca qua théi,... nhu gbc rau cai, ming toi, rau dén, xu hao, vo bi, dua
hau, vo dua leo, vo dira, vo dua ludi, vo Chuéi, VO X0ai, Vo thanh long,... Pay la thanh ph?ln rac
thai thuc pham bo di, khong sir dung 1am thirc dn chin nudi cho cac vat nudi trong gia dinh duoc.
Céc loai rac thai nay c6 do 4m cao va rat dé phan hiy, gay ra cac van dé phat sinh mui, rudi
mudi, con tring, nudce ri rac gay méat vé sinh, thAm my trong qua trinh luu trit cho thu gom xr ly
tai cac thing rac, cac khu tap két rac,... Theo Béo céo hién trang moi trudng Quéc gianam 2019,
chat thai thuc phiam chiém khoang 52 72% tong lvong CTRSH [1]. Vi vdy, néu tach riéng dugc
thanh phan rac thai nay xir ly ngay tai nguon co ¥ nghia hét stc quan trong trong cong tac thu
gom xu ly CTRSH hién nay ¢ nudc ta.

3.2. Két qua danh gia kha ning xir ly rac thai hiru co' cia md hinh
Két qua theo ddi kha ning xur Iy rac thai hitu co cia md hinh thi nghiém duogc thé hién trong
bang 1.
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Bdng 1. Két qua theo dbi khd ndang xir Iy rac thai hitu co ciia md hinh thi nghiém.

STT Thong sb theo dbi Pon vi | Kétqua
1 | Thoi gian bat dau cap rac vao mé hinh - 10/11/2019
2 Thoi gian nging cap rac vao mé hinh - 25/2/2020
3 Thoi gian van hanh mé hinh Ngay 111
4 Tong khoi luong rac thu gom dugc Kg 45,64
5 Khoi lugng rac chua duoc xir ly Kg 0,53
6 Khdi lugng réc hitu co da phan huy Kg 3,78
7 | Khdi luong rac hitu co da xu Iy duoc Kg 41,33

Thoi gian lwu gitr va xir 1y rac thai hira co cia mo hinh thi nghiém tir khi bit diu van hanh
dén khi thung rac day, khdng thé cho thém rac vao duoc nira, kéo dai tir ngay 10/11/2019 dén
25/2/2020. Nhu vay, md hinh da thu gom va xir Iy lwong rac thai hiru co phat sinh tir ho gia dinh
nghién ctru sau 111 ngay thi méi bj day. Cac thung rac thong thuong tai cac ho gia dinh thuong
sir dung thuong la cac loai thiing chira réc dat trong nha véi thé tich <10 it hay céac thung chia
rac (thung xop, xd nhua, vo thung son, thung rac bang nhua,...) thuong duoc dit ¢ goc san,
vuon, hang rao,... cua cac gia dinh voi thé tich dao dong khoang tir 10 dén 40 lit. Cac thung
chura réc nay thuong chira rac thai chwa duoc phan loai bao gém céc thanh phan vé co, hitu co
V6i cac kich thudc to nho khac nhau. Vi vay, sau khi thu gom, luu gii rac thai tir mot dén vai
ngay s& bi day va can do rac cho cac xe thu gom rac caa do thi dé chira rac méi.

Khéi luong rac thai hiru co ma mé hinh da xu 1y duoc 1a 41,33 kg twong Gng vai hiéu suat xir
Iy dat 90,56%. Khéi lwong rac hiru co dd phan huay tré thanh ngudn thae cho giun Qué 1a 3,78 kg
tuong tng Véi 8,28%. Khéi luong rac hitu co chua xtr Iy duoc 1a 0,53 kg twong wng voi 1,16%.
Nhu vay, phan I6n luong rac hiru co dwa vao md hinh da dwoc phan hay thanh thirc n cho giun
va dugc xu ly tao thanh phéan giun. M6 hinh thi nghiém c6 kha nang chia va xir ly réc thai hiu
co phat sinh tir hoat dong sinh hoat ciia ho gia dinh voi hiéu suat xir 1y kha cao. Luong rac hitu
co chwa phan hay con rat it, chi chiém 1,16%. Phan réac thai chua xtr Iy dwoc chu yéu 1a lugng
rac thai hitu co khoé phan huy nhu cac loai hat ¢6 16p vé cang, gdc, ré rau c6 do xo cao va mot
phan réc thai hitu co chua du thoi gian phan hay do bé sung vao nhirng ngay cubi trudc khi ding
cho rac vao mé hinh.

Nguyén nhan mé hinh c¢6 kha nang thu gom, luu trit, xir Iy rac trong thoi gian dai va hiéu suat
xu ly rac thai htru co dat cao nhu vay la do trong qua trinh thu gom, luu trir rac cua mé hinh con
dién ra qué trinh phan huay cua cac vi sinh vat va qué trinh chuyén hoa rac caa giun Qué dién ra
trong 16i chua rac gidp 1am giam thé tich rac va xu Iy ching. M6 hinh thi nghiém c6 dung tich
chua rac 12 13,38 lit. Réc thai cap vao mo hinh da duoc lya chon 14 réc hitu co phat sinh tir hoat
dong an udng, ché bién thire an cua ho gia dinh nghién ctu. Khi rac thai hitu co duoc cdp vao md
hinh va Iuu trix trong 16i chira réc, phan rac hitu co dé phan huay s& bi phan hay, chuyén héa nho
qua trinh hoat dong ctia cac vi sinh vat ¢ trong thanh phan cia rac va trong phan I8i chia réc tro
thanh nguén thic dn cho giun Qué trong d6. Mb hinh thi nghiém c6 mét 6ng thong khi tw nhién
dat & trung tdm cua phan 16i chira réc thai. Nho 6 6ng thong khi nay gilp cho 18i chtra rac luén
c6 su trao d6i khi giu:a bén trong véi bén ngoai va khdng bi anh huong béi luong rac cép vVao
tang dan 1én hang ngay. Vi vay, bén trong I6i chira rac luon thoang khi, cung cap du oxi can thlet
cho su ho hap cua giun Qué va cac vi sinh vat hiéu khi trong 18i chira rac sinh truéng phat trién
t6t. Biéu nay tao diéu kién thuan loi cho qué trinh phan hay hleu khi cac chat hitu co trong 16i
chua rac, thoi gian phan huy chat hitu co nhanh hon va cung cap nguon thirc an cho giun Qué
sinh truéng, phat trién tét. Giun Qué s& an phan rac di phan huy va chuyén ching thanh phan
giun chua trong phan duéi cua I6i chira rac. Khi lwong rac cho vao ting 18n theo thoi gian, lwong
rac phan huy tang dan 1én va lugng phan giun hinh thanh ciing tang dan Ién lam cho phan thé tich
cua 16i chtra rac c6 thé chira thém rac s& giam dan. Do do, thung rac dan bi day va khong thé
chira thém rac duogc nita.

Tap chi Nghién ciru KH&CN qudn suw, S6 Dic san Hpi thio Quoc gia FEE, 12 - 2022 203



Hoa hoc — Sinh hoc — Moi truong

3.3. Két qua theo ddi su sinh trwéng cia giun Qué trong md hinh thi nghiém

Su sinh truong phat trién caa giun Qué trong mé hinh thi nghiém cé y nghia quan trong dbi
V6i qua trinh xtr ly réc thai cua md hinh. Su sinh truéng cua giun Qué thé hién qua sy tang
truong sinh khdi va sy hinh thanh phan giun ¢ day cua I3i chura réac. Hinh anh sinh khéi va phan
giun Qué thu dugc tir md h|nh thi nghlem duoc the hién trong hinh 3.

Hinh 3. Sinh khoz glun Qué va phan giun thu d‘u’O’c ttr mo hinh thl nghiém.

Sinh khéi giun Qué tinh cdp vao mé hinh thi nghiém la 100g. Sinh khdi giun Qué tinh thu
dugc sau thoi gian thi nghiém 1a 250 g. Nhu vay, sinh khéi giun Qué tinh ting 1én sau thoi gian
thi nghiém 1a 150 g va hé s6 ting truong dat 150%. Giun Qué thu duoc c6 mau do sim, kich
thude kha dong déu, hau hét méi dang trong thoi ky sinh truong, c6 mot sé giun Qué trusng
thanh d3 c6 dai sinh duc. Giun Qué tap trung chu yéu & 16p rac di phan huy cua 16i chia rac.
Ngoai ra, con c6 mét phan giun Qué xuét hién trong 16p dat xung quanh 16i chia réac. Nhu vay,
giun Qué da sinh truong, phat trién tét trong méi truong cua I8i chira rac cia md hinh thi
nghiém, cac didu kién vé nhiét do, do 4m, oxi, chat dinh dudng bén trong 16i chira rac caa mo
hinh dam bao t4t cho su phat trién caa giun Qué.

Khéi lugng phan giun ban dau cap vao md hinh thi nghiém la 0,9 kg. Khéi lugng phan giun
Qué thu duoc sau thoi gian van hanh mé hinh thi nghiém 1a 6,8 kg. Nhu vay, khéi Iluogng phan
giun Qué tang 1én sau thoi gian thi nghiém la 5,9 kg. Phan giun Qué thu duoc co MAu nau sam,
khoéng mui, ¢d 13n thanh phan cac chét xo kho phan hiy c6 trong vo, than, ré,... cia rac thai hiru
co dua vao xtr Iy va hau nhu khong c6 giun Qué. Phan giun qué c6 do 4m khé cao nén c6 do dinh
két khong toi xOp nhu phéan giun Qué thu dwoc tir cac trang trai nudi giun Qué dugc nudi tir phan
trau, bo. Nguyén nhan phan giun Qué c6 do 4m cao 1a do nudc rac phat sinh tir qué trinh phan
hay rac da tich trir, ling dong xudng 16p day cua Ii chira rac. Tuy nhién, trong qué trinh van
hanh mé hinh khong thiy c6 nudc rac ro ri ra méi truong. Didu ndy chung té lugng nudc rac
phat sinh duoc ngam, tham thau vao I6p phan giun va lép dat chira xung quanh 16i chua rac cua
md hinh. Két qua phan tich d6 4m cua phan giun Qué cho thay, phan giun Qué thu duoc tir md
hinh thi nghiém la 70,02%. Két qua nay tuong (g Vi két qua nghién ctu thir nghiém cua Lle6
et. al. (2013), gia tri d6 4m phan giun Qué thu duoc tir thing nudi giun Qué xir Iy rac thai thyc
pham 12 76,9% [3].

3.4. Sy sinh trwéng cia thwc vat trong trén mé hinh

Loai thuc vat duoc lya chon trong trén md hinh thi nghiém 1a rau ng6t. Vi rau ngét 1a loai cay
lau nam, phét trién dugc quanh nim. Sinh khéi rau ngét duoc thu hoach sau thoi gian van hanh
md hinh 1a 1,1 kg. Két qua theo ddi su sinh trudng cua cdy trong trén mé hinh thi nghiém trong
thoi gian van hanh cho thay, cay rau ngét da sinh truong, phat trién rat tot trong diéu kién ciia md
hinh thi nghiém. Sy phat trién cua cay. tréng trén mo hinh c6 vai tro /quan trong trong viéc hinh
thanh bo ré cay phat trién trong l6p dat cua md hinh lam cho 16p dét duogc toi x6p, thoang khi
hon tao moi truong thuén loi hon cho sy tru ngu cua giun trong l6p dat. Ngoai ra, cay trong trén
mo hinh con cd y nghia quan trong trong viéc 1am tang tinh tham my, gitp cho mé hinh tro 1én
than thién hon véi nguoi st dung va cong dong xung quanh. Mat khac, sinh kh01 rau thu duoc
tré thanh ngudn thuc phdm an toan cung cap cho gia dinh. Mot sb hinh anh vé sy phat trién cua
cay trdng trén mé hinh thi nghiém dwoc thé hién trong hinh 4.
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Hinh 4. Mét s6 hinh anh vé s sinh truéng ciia cdy rau ngot trong
trén moé hinh trong thoi gian thi nghiém.
3.5. Vién dé phat sinh mui, nwéc ri rac va con tring gay hai

Két qua theo ddi van dé phat sinh mai cua md hinh thi nghiém trong thoi gian van hanh cho
thidy mé hinh khong gay phat sinh nu6c ri réc va khong phat sinh mui ra méi truong xung quanh.
Khi thu hoach cé&c san pham bén trong 18i chira rac ciia mé hinh cling khéng thay ¢ mui kho chiu
ctia c4c chat khi gay mui thuong hinh thanh trong qué trinh phan hay yém khi rac hitu co nhu
H>S, NHs,... mac du trong 16i chira rac ludn c6 mot lugng rac hiru co chua phan huy va luong rac
hitu co d3 va dang phan hity chd giun chuyén hda thanh phan giun. Viéc khdng phét sinh mui hoi
kh6 chiu gitip cho mé hinh khong gay mat vé sinh cho khu vyc xung quanh nhu cac thung chira
rac thong thuong Nguyén nhan khién cho md hinh khdng phéat sinh mui 6 nhiém 1a do mé hinh da
tao dugc méi trudng hiéu khi c6 du oxi cho qua trinh phan hay hiéu khi rac thai hiru co ciia vi
sinh vat va cho sy sinh truéng cua giun Qué. Nguyén nhan la do I8i chira rac co phan Iip phia trén
duc 19, phan lip day cua ctra thu phan giun c6 dyc 15 théng khi va co ong thong khi nam ¢ giita I6i
chura rac nén tao ra su thong khi tu nhién tir duei Ién trén trong khdng gian bén trong cua 16i chira
rac 1a noi dién ra qua trinh phan huay rac hitu co va sinh song cta giun Qué. Tuy nhién, sy luu
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 16i chta rac dan bi Iap day boi phan giun Qué méi hinh thanh tang dan 1én va luong rac
hitu co cho vao ngay cang nhiéu I&n. Ngoai ra, khi cho rac vao I8i chtra rac ciia md hinh, thi rac
dugc cap tir tir dé roi xudng tu nhi€n, khong nén ¢ép ciing glup tang khe ho gitra cac 16p réc va
tang lugng khi oxi can thiét cho qua trinh phan huay hiéu khi réc hitu co.

Két qua theo ddi van d& phat sinh nudc ri rac cia mé hinh thi nghiém trong thoi gian thi
nghiém cho thay, mo hinh khong gay phét sinh nudc ri rac ra moi trudng xung quanh, do do,
cling khong gay van dé phét sinh mui tir nudc ri rac va van dé mat vé sinh, mat tham my thuong
thiy & cac thung luu chtra réc, déc biét la cac thung chura rac cong cong. Thuc té trong qua trinh
van hanh mé hinh, cin thinh thoang tudi nude tao d6 4m can thiét cho cay trong c6 du nudc dé
phét trién, dac biét la vao nhitng ngay thoi tiét ning ndng hay khé hanh. Nguyén nhan mé hinh
khong tao ra nudc ri rac 1a do trong thanh phan cu tao cia md hinh ¢c6 mét 16p dét tréng bao
xung quanh 16i chira rac da hap thu phan 16n lugng nudce rac phat sinh trong qué trinh phan hay
réc, lam giam do am cuia cac vat chat c6 trong I6i chira rac. Mat khac, phan than cua I5i chira rac
duoc duc 16 xung quanh gidp cho giun QUe c6 thé di chuyén qua lai gitta phan chira dit va phan
16i chura réc, dong thoi 1am ting do toi x5p cua dat va tang kha nang tham thau nudc tir 16i chira
rac vao 16p dat caa mé hinh.

Trong qua trinh van hanh mé hinh cho thiy c6 xut hién mot sb loai con tring nhu kién, bo
cudn chiéu va mot sb loai sinh vat nho bé khac trong 16i chtra rac cua m6 hinh. Diéu nay cho
thay, diéu kién théng khi trong 16i chtra rac caa mé hinh kha tét tao méi truong hiéu khi co du 6
Xi cho céc sinh vat nho bé c6 thé thich nghi phét trién trong 16i chaa rac. Nhiing con tring nay
cling tham gia vao qua trinh phan hay va chuyén héa rac hitu co trong 16i chira rac. Khong thiy
Xuit hién cac dong vat, con tring gay hai nhu chudt, gian,... Nguyén nhan 13 do 15i chta rac co
nip day kin, khong phét sinh mui hoi nén khong thu hit cac dong vat nay téi.
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Theo nghién cau cua Thais Lled, Eloisa Albacete, Raquel Barrena (2012) cho thay c6 sy hinh
thanh cac khi CH4, NHs, VOC trong qua trinh u phan vi sinh bang giun Qué. Qua trinh phan hay
réc thai hitu co boi cac vi sinh vat cd thé phét sinh mui néu lugng rac tap trung nhiéu ma giun
chua kip chuyén hda ching, c6 su xuat hién rudi gidm va kién trong thung nuéi giun [3]. Nhu
vay, trong nghién ctru nay, mé hinh thung réc duoc cap rac tir tir trong ng Véi lugng rac hiru co
thu dugc hang ngay tai hd gia dinh thi nghlem nén rac duoc phan huy dan, khong bi tich trir qua
nhiéu tao ra su phan hay yém khi gay mui. L8i chaa rac c6 su thong khi tét di tao dugc moi
truong hiéu khi cho qua trinh phan hay chat hitu co nho vi sinh vat. Nép day kin 16i chua rac
ngan khong cho cén tring gay hai Xam nhap vao. Vi vay, mé hinh thing rac nay da khac phuc
dugc nhugc diém cua cac thung nudi giun Qué thong thuong.

4. KET LUAN

Két qua nghién cau cho thay, mo hinh ¢6 kha ning thu gom va xir ly duge lwong réc thai hiru
co phat sinh tir ho gia dinh nghién ciu trong 111 ngay mai bi day. Tong luong réc thai hiru co da
thu gom xu ly 12 45,64 kg, trung binh 0,44+0,17 kg/ngay. Hiéu suat phan hay réc thai hitu co cua
md hinh dat 90,56%. Khéi lwong phan giun Qué, sinh khéi giun Qué va sinh khéi cay trong trén
mo hinh thu dugc twong tng la 5,9kg, 150 gam va 1,1 kg. M6 hinh khéng phéat sinh mui hoi,
khong c6 nudc ri rac va khdng cé con trang gay hai nhu chudt, gian, rudi nhing,... Nhu vay, md
hinh thung réac thi nghiém c6 tinh kha thi cao trong viéc xir ly rac thai hitu co hd gia dinh.
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ABSTRACT

Research on the efficiency of household organic waste decomposition
by the bin model using Perionyx excavatus in Thai Nguyen province

This report represents the initial results of decomposed household organic waste by a
bin model using Perionyx excavatus. The model includes a bin cover with a volume of 200
litters that had slots around to plant trees; a core bin with dimensions and height of 20 and
80 cm, respectively; a harvest vermicast door and a base. The space between the core bin
and the bin cover was filled with soil. The model was installed at a household in Song Cong
city of Thai Nguyen province. The results showed that the model was filled up after 111
days operated. The total of domestic organic waste collected was 45.64 kg, an average of
0.44+0.17 kg per day. The efficiency of decomposed organic waste was 90.56%. Products
obtained include vermicast (5.9 kg), the biomass of Perionyx excavatus (150 g) and the
biomass of the tree planted on the model (1.1 kg). The model didn’t generate odors, or
leachate and did not have harmful insects such as mice, cockroaches or flies.

Keywords: Decomposed organic waste; Domestic waste treatment; Organic waste; Bin; Perionyx excavatus.
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