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TOM TAT: Cong nglé xi ly rac thii d6 thi hién naydwoc ap ding chi yéu ¢ Viét Nam |a chondp,
trong khi rac y & thuong duroc xi ly bang phrong phéap thiéu fy. Do nhiing hun ché vé chi phidau te, vin
hanh cao, sit dau te I6n Wi cdng st nhs, phét sinh nfing chit thai thiz cdp nhe khi bai chondp va
nuwGce ri rac ain phii thu gom va % ly. Vi viy ap ding cong ngh sinh hoc, dra vao qua trinh phanily hiéu
khi aia vi sinh it mg ra mpt huéng tiém ning msi trong xiz ly racdo thi. Tuy nhién kinh ngim thec tien tr
cac nha mayan xuit phan vi sinh ap ghg qua trinh phan iy hiéu khi i s cip khi arong hic cho thiy
hiéu qui xi ly chra cao bén enh chi phi @ng krong lén va vin dé xir ly nieéc rac. Bé tai da nghién c¢u
thanh céng dc iing ckng cdng ngh 4 thiéu khi (aip khi tr nhién)dé xi ly rac sinh bat i quy mé nb va
chi phi x: ly hdu nhe khdngdang K. Qua trinh nghiénieu 7a xacdinh dwoc mic dé giam 81,25% th tich,
75% khi lwong so Vi lGc bandau va t ¢ thu ki mun thodat 25% sau 28 ngay, ty 1é thu hoi compost

(mun tinh) sau 56 ngayla 15,73%..
1.PAT VAN PE

Coéng ngk xu ly rac dé thi dang ap dng ti
Viét Nam khada cing chi yéu nhr thiéu dét,
chon Bp va cfé bién phan vi sinh. Rkong an
thiéu dét gitp giam nhanh th tich va kii luong
rac @n xir ly trong thi gian ngin (80- 90%), yéu
cau dién tich dit thap, it gayanh hrong dén moi
truong nhing chi phidau tr va xr ly rat cao [1].
Trong khidé, chén fp duoc nhiéu do thi 16n &p
dung do cbéng ngh van hanhdon gian, chi ph|
dau tr & mirc trung binh va chi phlﬁVl hanh thp,
dé dang gia #ng cong st nhung tiém 4n kha
nang gay 0 nkim khong khi, va ki ning gay 6
nhiém ngwn nuée trong khu we bai chon 4p
[1,2]. Dod6 tng ding cac qua trinh sinhph nhr
san xuit phanu vi sinh dang no ra mdt hudng
cobng nglé méi nhidu tiém ning theodinh hréng
tai sr dung cHit thai.

San xuit phan compost la & phuong phéap
xu ly rac héu qua dua trén hat dong aia vi sinh
phan hy chit thai ma ¢ d6 cho ra mt sain phim
c6 ich. \& ban chit thi day la qua trinh phanuly
cac thanh pin hiru co trong rac thi c6 ar tham
gia aia vi sinh it trong diéu kién mdi turong
thich lyp (nhiét do, 46 am, khong khi...)dé tao
thanh phan bénitu w. Loi ich aia viéc thu Hoi

phan compostitrac thi sé co tinh kh thi ddi voi
mot nudc co rén kinh € con phi thuse nhidu vao
ndng ngh¢p nhr Viét Nam.

C6 3 phrong phapdé san xuit phan compost
lau ky khi, i hiéu khi vau thiéu khi [5]. Trongdo
u ky khi dugc ung dung gioi han ¢ Viét Nam va
hién chra c6 md hinh céng &ulén nao duoc
trién khai do nhdu han ché nhe vn diu tu kha
cao, K thuit van hanh plic tap, phat sinh mui
hoi, éin thoi giana kéo dai on so Wi u hiéu khi
vi hoat dong traoddi chat caa cac vi sinh ¥ khi
thuong khdng cao va cac fmiang phan by ky
khi thuong xay ra khéng hoan toan [2,3].

Can afr trén khio satdanh giada tién hanh ¢
hoat dong aia cac nha mayaa xuit phan racy
Viét Nam, Hu hét déu ap ding cong ngh u hiéu
khi hién dai nhung khéng n hanh héu qua, tén
nhiéu ning hrong, phat sinh tactong 1én moi
truong du Wn dau tr cao [1,4]. Trong khilo, tuy
lwong compost thu &i thap hon va thvi gian
kéo dai nlrngu thiéu khi Wi chi phidau tr thip
va chi phi @¥n hanh Bu nhr khéngdang K van
dat hiéu qua kinh #, dac biét 1a v6i quy md nfo
[4,3]. V6i uu diém nhr vay, nghién ¢u nay &ip
trung xacdinh mic d6 phan fiy chit hitu o
trong qué trinhi thiéu khi (ép khi tr nhién)dé
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dénh gia chinh xac &l qua xt ly va cé @ s so
sanh i cac cong nghxu ly rac khac.

2. MO HINH VA PH UONG PHAP NGHIEN
cuu

Kinh .
che Xop
cach
Mica Ong
tronc théng khi
2 Khun
Thau _ | —
chta [ .

Hinh 1. M& hinhu thiéu khi.
M6 hinh nghién aru.

M hinhu thiéu khi c6 dng hinh to dang c6
kich thréc 0,5x0,5x0,5m, i thé tich chia rac |a
0,12 rﬁ Nuoc ri thu tr day, xung quanh mo hinh
dugc gan xop cach nhit day 3cm va gan vai che
bén ngoaiié giam ton that nhiét.

St dung 05 6ng phan phi khi @ 21 hing
nhya PVCduoc dat & tam va 4 gé¢c mo hinh. Trén
than éng khoét 4 hangdl xen K vsi @ 5mm,
khoang cach gia cac & la 20mm.

Lép racduoc db tu nhién, khéng épab do
rong. Mot luong vat ligu dém (1 — 2 kg)dé 16t san
day om canh khé wn dugc cat nho, vo dau
phong, o budi kho... Phan nay € gop pfan tao
do réng cho phn dudi déng u dé khong khi co
the di chuyen Ién phia trén é}lqang. lwong nréc
ri réqduqc chg t@n hoan 4i. Néu dé6 am qua thp
thi tién hanh b sung thém aéc sach.

Déi twong nghién aru:

R&c thi trong nghién 6u nay la phn rac
sinh hpat cE phan hily sinh lc nhr rac won va
rac thrc pham, chi yeu la rau @, qu, 1a cay... va
Ian it thit c&duoc lay ngwn tir rac cly. Po am
bandau dat trung binh 1a 65%. Rac &¢hchi duoc

cit thanh niiing phin kich thréc nho dé phu hyp
v6i khoang cach gra cacong théng khi.

Ngi dung thi nghiém:

M6 hinhduoc dit ngoai toi, trongdiéu kién
nhiét do binh throng. Thyi gian thr nghiém lau
28 ngayu trong md hinhddi véi thi nghiem 2 1a
35 ngay) va thém 28 ngdychin saudo.

Thi nghiém 1 duoc tién hanh i 1 1an map
lidu voi tong khdi luong rap la 24 kg (14n rap
duy nHit). Lap lai 3 1dn va s dung gia ti trung
binhdé xacdinh tc d6 phan hiy chit hiru oo.

Thi nghiém 2 duoc tién hanh i nhiéu lan
nap liéu va ng rac mp |1a 48 kg (64n nap trong
6 ngay, ndi 1an 8 kg)dé thir nghiém kha ning gia
ting cong stit caa mo hinh.

Mau duoc rat tr nhiing Vi tri khac nhau (8
mau) trén & mat ciing nhr theods sau. Cac iu
nayduoc tron 1an, bim cit nho, sauddé rat ra pln
mau voi khdi luong vra da dé thuc hién phan
tich.

Két thac qué trinhi thiéu, man thé & duoc
do ra, u chin trong cac thung é¢a (cang thung
chira théng tirong va khdng cday nap), khi din
giam am thi tén hanh phi ning vadao tron.

R&cda chin khi ndc tring xuat hién trén &
mat. Viéc clpn 28 ngayu chin la theo kinh
nghiém dé giip mun thédugc 6n dinh, dat 4m
theo yéu éu.

Sauddé mun thd & qua ray vi duong kinh
ray 1a 5mm nbm phan lai ra compost ¥i kich
thudc nh phu hyp theo tiéu chin cho phép va
phin kho phan ty cé kich thrgc 16n con hi sau
u.

U thiéu khi wi mot 1an rap liéu bandau va
nghién ¢u theo déi thi gian dn thiét dé nhiét do
bén trongddng u dat gia ti cao nft trong st
qua trinh. Nhit do dugc do tai 3 vi tri; cachday 5
cm va \ tri 2/3 chéu cao theo wéng khi di
chuyén, vi tri chinh gira theo chiu cao.

Phuwong phap phan tich

Bang 1.Cac plrong phéap va hoéa éhthiét bi sr dung cho phan tich o1 sb chi tiéu

Chitiéu Phuwong phap/Tai ligu sir dung

Hoa chit/Thi ét bi sir dung

pH pH meter

HANNA pH meter
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Am TCVN 5963 -1999
TS TCVN 5963 -1999
VS TCVN 5963 -1999

3. KET QUA VA THAO LUAN
3.1. Din bién nhiét dp

Nhiét dd quéa trinh G Compost
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Hinh 2. Nhiét d6 qua trinhi (28 ngay).

Nhiét d6 bén trongiéngu dat cao nlat khong
& ngay \ tri trung tdm chinh ¢a ma § cao ton
phia trén mt chat, ti vi tri 2/3 chéu caodbng u
tinh tr dudi Ién (theo chiu di chuyn cia khdng
khi) [5,10]. Nguyén nhan |a dar&hac bét vé& do
am, d6 4m bén asi luén cao bon do nréc co
khuynh hréng di chugn xubng drsi theo tong
lwc. Nhiét do tang cao c6 th do hai ly do. Tk
nhit, do dé 4m phu kyp V6i qua trinh phan iy
cia vi sinh nén thidiy manh & sy phan fiy,
toa nhit nhiéu hon. Thr hai khidé 4m qué cao,
lwgng nuae 16n thi nhiét do cia khu wre d6 ding
khéng ting nhanh, va ivtri nay cach xa & mat
nén khong tht thoat nhét.

3.2. D@n bién khéi lweng va thé tich
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Hinh 2. S thayddi khdi lwong riéng, nic do giam thé
tich va ki lugng dongu.

Do giam thé tich do bing cach xadinh mrc
giam chiéu caodéng u véi dién tich mé hinhia
biét. o giam khdi lwong duoc xacdinh king can
khéi lugng trc tiép cia mé hinh.

Do giam thé tich va ki lvong cua déng u
dién ra nhanh chéng trong 3 ngdju tién khi
nhiét do bén trongdéng u ting nhanh vatat gia
tri 1on nHit (thé tich gam 56% va kbi luong
giam 37%). So ¥i cac nghién g¢u Beidou Xi,
Zimin Wei, Hongliang Liu (2005) apuehgu hiéu
khi trong thung kin, @i khi cudng hic thi mic
do giam khdi lugng 1a ip xi, trong khi mirc do
giam thé tich throng ch dat 40 — 45%Piéu nay
do it liéu u bandau khong nén ép, étcit nho
néndo réng con bn, do 4m phan b déu. Khi qua
trinh u bat dau, dodé ngoai tbi, mot phin am
trén & mat bay hi, dbng u xep xudng nhanh
chéng.

Trong giaidoan nay, qué trinh phani cing
nhe hoat ddng aia vi sinh \t dién ra manh ng,
mét khéi luong lon chit hiru oo dwoc cac nhém vi
sinh tiéu thr chuyén héa thanhét bao clat, CO,
va hoi nudc. Nhigt do cao bén trongéngu va sr
di chuyén ddi lvu nhiét cia dong khéng khia
mangdi mot phan khdi luong nréc trongdéng u
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(khdi lugng nayduoc xacdinh dra tréndo am
déngu va khbi lugng tai tirng thi diém).

3.3. Din bién vé dp 4m cha dong i

~ Trong giaidoan thich nghi &ng tnrong, do
am adia CTRu bandau khéa cao (61,22%) vaan
dan do nhét do déng i cao, ot phan nuéc bay
hoi va nuéc ri khong phat sinh néde duy tri do
am trong kibang tr 50 — 60% thi &n b6 sung
thém nréce tir bén ngoai.

Do gidm khdi lwong nwéc va chét ran theo thoi gian
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Hinh 3. Bién thiéndo 4m ciadbngu

Trong ngay 5 — 12 thmn&c ri phat sinhdang
ke (mo| ngay co th dat gin 200ml) nén khong
can bo sung méc bén ngoaﬂe duy tri &m nhr
méay ngaydau. Nhiét do déng u c6 gam din so
V6i trude, the do ddi lvu nhigt bi anh hrong,
lwong nrée thit thoat do bay &i giam di. Nhung
hoat dong phan iy caa vi sinh \n dién ra manh,
muc giam thé tichddngu van duoc duy tri, trong
nudc sinh ra wot qua kh nang git nuéc aia at
lidu t. Do d6 xuit hién lugng néc ri tir mé hinh
u.

Saudo lwong nrée i rac phat sinh gim din
va tr ngay thr 18 thi lu nhr khéng con néc ri.
Nguyén nhan la do nétido tr sau ngay th 15da
tré v& bang wi muc binh throng, @ chit it di
nén hat dong phéan By cia cac nhém vi sinh
giam din, hrong nrdc sinh ra & qué trinh nay
ciing gim. Gia ti 4m van ram trong khang cho
phép tr 50 — 60%.

Do thi nghém dién ra ngoai i, mot lugng
nudc dang K (chi yéu 1a ¢ phin gin bé mit) bi

bay hvi do src néng nit troi trong khi phin neéc
ri khéng phat sinh vi qua trinh phaayhia chim
lai, khong tén hanh b sungam néndo am ding
déng u bat dau giam din. Po am cwdi qua trinh
dat 45% vao ngay 28. Gié trij nay thutién cho
nhirng qua trinh phia sau \&p tng tiéu chdn
vé d6 4m cia phan bon #u co nén @mm trong
khaoang tir 35 — 40% [1,2].

3.4. Din bién vé chit rin bay hoi (VS)

Bién thién khi lwong TS va VS trong qué trinh d
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Hinh 4. Sy thaydbi khdi luong TS va VS

Trong st qua trinh phaniy, sr suy gim
khdi lugng TSddong u chi yéu la do thanh pin
VS giam di. Nguyén nhan la do V8ai dién cho
phan chit hitu co c6 khi ning phan ky sinh hc
trong CTRdwadi u (tuy khdng tit chinh xac nh
vay vi c6 mdt phin VS bao §m nhiing chit phan
hity sinh hiy sinh lpc chim, vi di nhu phan xén
tir cay tdng von c6 hamkong lignin cao). Hat
dong phan By manh aia vi sinh vt lam gém
nhanh kii lvong VS (ding nhr TS) dic bist
trong phaura nhit khi nhiét do bén trongdéng u
Ién cao. \é cwi qua trinh thi éc do giam nay
chim din va mic do giam VS la ét thap (ch
khoang 1 — 2%), VS conal chi la nhing pHin
phan tiy sinh lpc cham.
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ké va Iét qua la gia ti VS (tinh theo %TS) gim

P giadm lwong chét ran bay hoi (VS) theo thdi gian G di twong tng. So sanhd/mic do giam VS (%) thi

100.00

tinh theo théng&%TS § thiy khong nhéu, ch
8000 35,41% nhung réu tinh theo khi lugng tuyét ddi
g cia VS thi § thiy VS trongdéng u da giam di
2 50001 mét lugng dang K 1277,15%.
S 4000 So séanh §i cac Kt qua nghién ¢u qué trinh
. U hiéu khi khaoda tién hanh trén thgisi nhu cia
Tom Richard (1992) [9] thi &t giam VS la
000 ‘ ‘ ‘ ‘ ‘ khoang 1/3, trong khi theo Peter J. Stoffella,

0.0 50 10.0 150 200 250 300

_ ) Brian A. Kahn (2001) thist1é giam nay la 30%
Thei gian (Ngay)

[5], va cac S. Kuo, M.E. Ortiz Escobar, N.V. Hue,
R.L. Hummel éing dat duogc ty 1€ 28% [8].
Hinh 5. Bién thién kibi lugng VS 3.5. Két qua thu hdi compost.

Ngoai ra, do TS gim manh, lrong tro xem
nhu khéngdodi nén % tro so & TS < tang dang

—+—D§ giam VS tinh theo khdi lugng —=—D§ gidm VS tinh theo %TS

Bang 2.Khdi lugng va ¥ 1é compost thu éi / CTR dau vao

X . - Ngay thi 28 Ngay tha 42 Ngay thir 56
Thanh phan\Thei gian
(kg) (%) (kg) (%) (kg) (%)
CTR bandau 24,00 100,00 24,00 100,00 24,00 100,00
Mun tho 6,00 25,00 5,00 20,83 4,80 20,0(
Compost 4,50 18,75 3,90 16,25 3,80 15,83
Phin khé phan ty 1,50 6,25 1,10 4,58 1,00 4,17
Theo quydinh trong tiéu chin nganh 10 Tuy ngubn vat liéu 1 trong dong e ching
do By Nong nghép va phat tén nong thon ban loai nheng van c6 nhéu khac bit. Mac du \ay
hanh ram 2002 thiduong kinh yéu &u cia chingdeu co ¥ 1€ BVS/TS trong duong nhau
phéan Hiu oo vi sinh 1a &r 4 — 5mm. Chn (trung binh la 0,65). IF ket qua trén, co th du
duong kinh @a ray la 5 mm. doanduoc ty 1é mUn‘thé thu Bi cua Nt nguon
Tuong tr thi nghém 2 da duoc tién hanh rac wi d6 am bandau 62% vado am lic sau
dé danh gia ki ning xi Iy caa mé hinh khi 35% # 1a 0,25 kg mun/1kg CTR (20,5%). Sau
tang cong sht. Ty | thu i mun thd/CTR ban qua trinhu chinon dinh, phvi nang thi ¥ 1¢ thu
dAu 1a nhr nhau do & hai ngén CTR s dung hoi mUn‘ thé trén md hinh tit € ¢ hai thi
lam vat liéu u (d8u la rac rau € qua, 14 cay, in nghigm lan luot 1a 20% va 20,42%.
it thit...) 3.6. Mitc d§ phan hiy chit hitu co theo thi
gian.

Bang 3.Tong hop két qua vé& sy phan iy chét hitu oo caa 2 thi nghim

Gia tri Pon vi Thi nghiém 1 Thi nghiém 2
Téng khdi lugng CTRdA4 rap kg 24,00 48,00
Do 4m ngwbn CTR bandau % 61,22 62,33
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Khéi lugng Hng chit rin (TS) bandau
Ty l¢ VSITS

Khéi lugng tro bantau

Khéi lugng tro ltc sau (sau 28 ngay)
Khéi lugng VS bandau

Khéi lugng VS condi

Muc do giam VS tinh theo kéi luong

Khéi lugng VSda phan hy (BVS)

Ty 18 BVS/TS

Ty 18 NBS/TS (bao ém tro)

kg

kg

kg
kg
%
kg

9,307 18,084
83,25 92,36
1,559 1,382
kg 1,522 1,357

7,748 16,702
1,771 4,779

77,15 71,39
5,977 11,923
0,642 0,659
0,358 0,341

Tu két qua hai thi nghtm da tien hanh c6
thé rat ra Kt luan voi ngudn vat lidu o |1a rac thre
phim, rac won (rau, @ qua, 14 cay...) thi luén
trung binh ¢ [¢ BVS/TS = 0,65. Nh vay
BVS/TS trong & hai thi nghém gin nhr xdp xi
nhau tuy ngéin CTR sr dung cho qua trinta co
su khac bét dang K vé ty 18 VS/TS bandau va
trong st qua trinh nic d6 giam khii luong VS
ciing khac nhaubay la nmét théng $ quan tong
c6 y nglia trong véc trién khai cac mé hinhix
ly & quy mé bn vi nhiu tinh toan tht ké da sr
dung cong tirc cia Haug (1993}ié tinh ra § sb
BVS/VS va BVS/TS, i d6 udc tinh duoc khdi
lwong phin chit khd con 4i sau qué trinhi ciing
nhu phan mun thé thutwoc voi gia tri do 4m dau
ra dugc xacdinh tréce tir 35 — 40% [1,2].

4. KET LUAN VA KI EN NGHI

4.1. Két luan

Déi v6i qua trinha thiéu khi CTR thi nhit
d6 bén trongddng ting nhanh chéng vdat gia
tri cao nfit la 62C sau khang 72 gb (3 ngay)
ké tir két thac viéc map réac @di vai thi nghiém 1).
Qua trinh ap rac kéo dai gilp duy tri gidioan
nhiét do cao bén trongténg u hon 11 ngay vi
gia tii cao nlat 1a 65,9C (d6i véi thi nghiém 2),

dam bao tiéu dét dugc cac mm gay Ignh
(pathogens).

Trong @ hai thi nghém thi ¢ d6 giam VS
tinh theo kidi lwong dat gia ti kha cao trén 70%
(cu thé 1a 77,15% va 71,39%).

Theo Kt qua nghién &u, sau 28 ngay thiéu
khi thi ty 1¢ thu Fi man th6/CTR lru oo @ 6n
dinh ¢ gia ti 25% trong & hai thi nghtm da tién
hanh. Bén gnh d6 ghi nhin ty 1& thu i
compost/CTR G sau 56 ngay trung binh la
15,73%.

4.2. Kién nghi

San phim phan composist 13n tap chit hon
va qué trinhi s dat hisu qua hon nfu CTRdugc
phan lai tai ngudn tt. Diéu nay @ thuc hién ddi
vGi rac néng thén, khdé thi ving néng théng va
qui md nkb, phan lai tai noi u phan. Condbi voi
cacdo thi lon dé dat dugc didu nay én tién hanh
phat trén mdt chuong trinh qun ly tng hop
CTRDT mdt cach héu qua, phéat trén md hinh
phan lai CTR tai nguon voi sy tham gia é¢a tt
ca cac thanh pin trong xa bi va théng qua cac
chuong trinh gido dc tuyén trugn dé nang cao y
thirc cia ngroi dan v CTR néi riéng @ng nhr
cbng tac ho vé mdi treong ndi chung.
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COMPOSTING PROCESS WITH PASSIVE (NATURAL) AERATION

Nguyen Thanh Phuond”, Nguyen Van Phuo, Nguyen Phuoc Daf,vVu Nha Trang®
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(2) Institute of Environment and Natural Resour&éds{J-HCM
(3) University of Technology, VNU-HCM.

ABSTRACT: Municipal solid waste (MSW) treating technologiesed popularly in Vietham are
landfills, whereas medical waste is usually treadbgdncinerators. Due to the disadvantages suchage
invest-ment and operational cost, high capital mse of small scales, producing secondary waste like
exhaust gas from landfills and leachate that nemadiecting and treating properly. Therefore, applion of
biotechnology based on microorganism’s aerobic dgoasing process has opened a new potential way in
treating MSW. However, the actual experience of pmsting facilities that apply aerobic decomposing
process with active aeration (forced aeration) shibat the efficiency is not high, energy cost igéaand
some problems with leachate. The research has ssitdly applied the composting technology with pass
or natural aeration in order to treat MSW in smatlale and the operational cost is pretty low. Tégearch
has also determined that the decrease of volungd. 25%, the decrease of weigh is 75%; the rateaaf r
compost and original MSW after 28 days is 25% dredrate of compost after 56 days is
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