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Tém tit: Nghién ctru kha nang chuyén hod chit thai rén sinh hoat h¢ gia dinh thanh khi sinh hoc
¢6 y nghia rat quan trong trong viéc tan dung chit thai dé tao ra nguon nang lugng st dung trong
sinh hoat hang ngay gidp giam 6 nhiém moi truong va thay thé mot phin cho nhién liéu héa thach.
Nghién ciru dugc tién hanh trén d6i twong chat thai rén sinh hoat tir ho gia dinh khu vyc ndi thanh
Ha Noi. Két qua nghién ciru cho thay thanh phin chat thai tir ho gia dinh c6 tiém ning san xuat khi
sinh hoc & muc d9 cao, co dén trén 50% chét thai 1a cdc loai rau qua, thuc phr?im chua qua ché bién.
Ty 18 C/N d6i véi chit thai tir mot sb ho gia dinh khu vie ndi thanh Ha No6i dao dong trong khodng
tir 12,5 dén 15, chi bang ¥ mirc khuyén cao tbi wu cho qua trinh phén huy ki khi. Tdc d¢ sinh khi
va kha ning 1én men chat thai rin sinh khi sinh hoc ctia mau duge bd sung EM cao hon so véi mau
khong bd sung EM. Viéc tudn hoan mot lugng blun nhat dinh lai vao hé théng ngoai viéc co tic
dung thic déy nhanh qud trinh on dinh hé théng con tao hé sb phét sinh khi sinh hoc cao hon hé
khong bd sung bun. Sy tuan hoan nay chi nén thyc hién trong nhirng ngay dau van hanh h¢ thong.
Viéc dp dung mod hinh san xudt khi sinh hoc tir chét thai sinh hoat s& ¢6 tac dung trong giam dién
tich dat str dung cho chén 14p, ddng thoi thu hdi duge ngudn khi twong ddi 16n cho dun ndu va cic

nhu ciu khic.

Tir khod: Chat thai rén sinh hoat, Khi sinh hoc, Biogas, Tuan hoan bun

1. Mé dau

Luong chit thai sinh hoat dang ¢6 xu huéng
phét sinh ngay cang tdng nhanh nhung cong tac
quan ly va xtr ly rdc thai sinh hoat chua hop 1y,
nguy co giy anh hudng truc tiép dén stc khoe
cong dong. Bén canh d(’), do ¥ thirc cua nguoi
dan chua cao, viéc tu y y d6 bira rdc thai sinh
hoat xudng nhiing song, hd, ao, khu dat tréng
van thuong xuyén dién ra tai nhiéu noi 1am 0
nhiém méi truong nudc va khong khi. Theo s6

* Téc gia lién hé. DT.: 84-913369778.
E-mail: khainm@vnu.edu.vn

224

liéu théng ké, tong lwong chét thai rén sinh hoat
tai Viét Nam uodc tinh khoang 12,8 tri€u
tan/nam, trong d6 khu vyc d6 thi 1a 6,9 triéu
tan/nam (chiém 54%), luong chét thai rén con
lai tap trung tai cdc huyén ly, thi xa thi tran. Dy
bdo tong lwong chat thai rin sinh hoat do thi
dén nam 2020 khoang 22 triéu tan/nam [1].
Thanh phén trong chét thai sinh hoat gom:
Réc hitu co (41,98%); Gidy (5,27%); Nhua, cao
su (7,19%); Len, vai (1,75%); Thay tinh
(1,42%); D4, dat sét, sanh st (6,89%); Xuong,
vé hop (1,27%); Kim loai (0,59%); Tap chét
(10 mm): 33,67%. Qua d6 thay chat thai sinh
hoat chira nhiéu chit hitu co chiém t&i 41,98%,
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¢6 thé tan dung dé tao ra ngudn ning luong st
dung trong sinh hoat hang ngay giip giam 6
nhiém moéi truong va thay thé mot phan cho
nhién liéu héa thach [2]. Nghién ctru nay dugc
thuc hién nham tim hiéu kha ning chuyén hod
chét thai rin hd gia dinh thanh khi sinh hoc.

2. P6i twong va phwong phap nghién ciu
2.1. Déi twong nghién ciru

Nghién ctru duoc tién hanh trén di tuong
chét thai rin sinh hoat tir ho gia dinh khu vuc
n6i thanh Ha Noi. Dia diém khao sit duoc lya
chon 1a phuong Phan Chu Trinh, quan Hoan
Kiém, Thanh phd Ha Noi, noi da dugc lya chon
dé trién khai nghién ctru xy dung md hinh 3R
trong khuon khé du an JICA thuc hién nam
2007-20009.

2.2. Phwong phdp nghién cuu

. Phong van truc tlép

Dleu tra, phong van la phuong phéap didu tra
thure té bang cdch phong van nhiing nguoi tryc
tiép lién quan dén van dé nghién ctru. Noi dung
phong van va diéu tra tap trung vao thanh phin
va khéi lugng réc thai sinh hoat phit sinh, cdch
thirc thu gom rac thai trén 30 h¢ gia dinh dang
sinh séng trong khu vuc phuong Phan Chu
Trinh, quian Hoan Kiém va cdc cong nhdn cua
cong ty moi truong do thi dang lam cdng viéc
thu gom rac thai sinh hoat hang ngay.

. Xdc dinh thanh phan chét thai rén tai hién
truong

Chéat thai rin v6i khdi lugng ban dau
khoang 250 kg dwoc tron déu va 1ay ra khoang

20 kg theo phuong phdp giam %2 khéi luong qua
cac lan & 2 phin géc Y4 ddi nhau. Mau chét thai
rin sau d6 dwoc phan loai thu cong thanh cic
nhém thanh phan (nhu muc 3.1) va xdc dinh
khéi lwong cua chiing.

. Nghién ctu khd nang hinh thanh khi sinh
hoc tir chit thai sinh hoat

Chét thai sinh hoat chu yéu tr cic ho gia
dinh dugc thu gom va phan loai thanh 2 loai
chinh gdm: chat thai c¢6 kha nang phan huy sinh
hoc (thtrc an du thura, rau, ct qua...) va céc loai
chét thai con lai (d6 gia dung, gach, dét d4 1an,
tdi nilong...). LAy 5 kg luong chat thai c6 kha
nang phan huy sinh hoc dua vao can nhya 20
lit, bd sung dich long (nudc hoac dich 1ong tir
hé théng biogas dang hoat dong 6n dinh) dat
2/3 thé tich cua hé theo cdc cong thic: (1) a lién
tuc dé theo doi kha nang tao khi sinh hoc -
BKCP; (2) u lién tuc ¢c6 bod sung dich long tir h¢
théng biogas ho gia dinh tai Vinh Phiic (EM) -
BCCP; (3) u lién tuc cé bd sung co chét khong
tudn hoan bun, luong co chit dugc bd sung
hang ngay bang 1/12 luong ban dau -
KTHADD; (4) u lién tuc c¢6 bd sung co chat va
tudn hoan bin, lwong co chit b sung hang
ngly bang 1/12 lwong ban ddu va lugng bun
tuan hoan twong tng v&i 10% lugng dich thai
dugc chuyén ra ngoai hé théng - BTHADD.
Nhiét d6 ngoai mdi trudong khong kiém sodt va
tuan theo su bién thién cua nhi¢t d§ phong thi
nghiém trong thoi gian nghién ctru tr thing
3/2014 dén thang 6/2014. Vi¢c xac dinh luong
khi phat sinh hang ngay trén co s¢ do lugng
nuée duge dy ra boi dp luc khi sinh ra trong
qué trinh u.

So dd thi nghiém dwoc thé hién ¢ hinh vé&
dudi day:

5 kg rac Ong dan khi Luong nudc bi Do luong
bdm nho day ra nuée hang
ngay dé tinh
Iwong khi sinh
1 ra

Binh chtra

Hinh 1. H¢ 1 biogas 20 lit theo mé cho cong thirc thi nghiém BKCP va BCCP.
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Hinh 3. Thanh phan chét thai tir ho gia dinh sau khi duogc tich loai tap chit st dung trong hé biogas.

3. Két qua nghién ciru va thio luin

3.1 Két qua thwc nghiém xdy dung mé hinh
thu hoi khi sinh hoc tw chat thai sinh hoat ho
gia dinh

. Thanh phan chit thai ho gia dinh

Thanh phan chét thai hy gia dinh (phuong
Phan Chu Trinh) sau khi tdch bo cdc phan khé
phan huy nhu tdi nilon,gd, ddy budc, kim loai
va cdc hop chét khé phéan huy... ty 1& cdc phan
con lai nhu hinh 3.

Thue té ham luong trung binh chung cia
cdc thanh phan trong chét thai sinh hoat ho gia
dinh rat _thay doi tuy thudc vao thoi gian trong
tuan dleu kién kinh té cua hg gia dinh va cdc
yeu t6 tc dong khac (Cau tric tu01 gioi trong
gia dinh...). Gia tri phan loai trong Hinh 3 dugc
phan loai va danh gia tir 3 ho gia dinh trung luu,
quy md 4-5 ngudi trén 1 hd trong khu vuc ndi

thanh. Két qua phan loai cho thdy c6 dén trén
50% chét thai 12 cdc loai rau qua, thuc phim
chua qua ché bién, thirc an thira chiém khoang
16%, luong thuc da qua ché bién (com, banh
mi, dd c6 tinh bot) thira 1én dén 18%, gidy vun,
gidy an, dd c6 xwong va chat khodng chiém
khoang 8%. Ty 18 trén cho thay sy kiém sodt
khau phan an chua tt trong céc ho gia dinh nhu
dd tinh bot thira 1én dén 18%. Ddng thoi viée ty
ché bién d0 an trong cdc ho gia dinh ciing phd
bién thé hién qua chat thai cdc loai rau qua,
thuc phidm chua ché bién chiém dén 56%, day
1a ngudn nguyén lidu tét cho viéc phan huy tao
thanh khi sinh hoc tir chit thai h¢ gia dinh. Két
qua phén loai cling cho thay chét thai ho gia
dinh c6 tiém nang san xuét khi sinh hoc & mirc
do cao.
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Bang 1. Céc thong s6 dau vao cho qud trinh &
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Thong sd Pon vi tinh Mau 1 Mau 2 Mau 3
pH (1:2,5 H,0) 7.2 6,5 7.1
Cdc yéu 16 da luong
oC %dw 44 42 35
OM %dw 88 82 70
Téng N odw 3,1 2,7 2,8
Tong P %dw 0,9 1,2 0,8
C/N 14 15 12,5
Ham luong cdc kim loai ndng
Cu mg.kg " (dw) 58,6 47,3 71,8
Zn mg.kg" (dw) 85,5 115,8 128,5
Ghi chii: OC — cdc bon hitu co, OM — chit hitu co, dw — khéi lugng kho

. Mot sb tinh chét cta chat thai ho gia dinh

Mau chét thai sau khi tdch bo cdc phan khé
phan huy nhu tdi nilon,gd, ddy budc, kim loai
va cic hop chat khé phan huy... cdc phan con
lai dugc tron déu va ldy mau theo phuong phap
lay mAu chit thai ran, xtr Iy va phan tich mot s6
tinh chéat dé danh gid thong s6 dau vao cho qud
trinh 1, két qua thé hién trong bang sau.

Qud trinh phan huy ki khi dbi voi mot hé
théng biogas phu thudc nhiéu vao yéu t& moi
truong. Theo Bjornsson et al, 2000 [3]; Demirel
va Yenigun, 2002 [4]; Rajeshwari va cong su,
2000 [5], céc yéu t6 c6 thé bao gém nhiét do,
pH, su sin c6 cla cdc chat dinh dudng va su
hi¢n dién cua cdc thanh phan ddc hai trong qua
trinh duoc phan tich. Két qua phan tich thanh
phin co chat trong Bang 1, gid tri pH axit nhe
va trung tinh (6,5-7,2) nam trong ngudng phu
hop cho hoat dong phan huy ki khi [3,4,5].

Trong nghién cuu cua Hilkiah Igoni va
cong sy, 2008 [6] cling da cong b6 gid tri pH
cua chat thai rin sinh hoat tir cdc ho gia dinh
ndm trong ngudng trung tinh va phi hop cho su
phan huy ki khi khi tién hanh th nghiém san
xudt biogas [6]. Carbon hitu co trong cdc mau
nghién ciru c6 gid tri tir 35-44% khdi luong
kho. Néu coi chét hitu co c¢6 chira thanh phan
trung binh d6i véi C 1a 50% thi tong lugng chat
hitu co trong cdc mau tuong tng tir 70-80%.

Ty 1& C: N: P ti wu d6i voi qud trinh phan
huy ki khi cho voi san lugng métan cao dugc

bdo cédo 1a 100:3:1 (Rajeshwari et al., 2000) hay
C/N 1a 20 - 30. Tuy nhién, trong két qua phan
tich ctia nghién ctru nay dbi véi chét thai tir mot
s6 hd gia dinh khu vyc ndi thanh Ha Noi cho
két qua dao dong trong khoang tir 12,5 dén 15,
chi bang ¥2 muc khuyén cao t6i wu. Ham lugng
C so v6i N thip hon mirc khuyén cdo thé hién
su thai bo nhiéu thirc dn c6 ham luong protein
cao nhu thit lon, thit c4... Dong thoi day ciling
12 yéu t6 han ché cho qu4 trinh phan huy ki khi.
H¢ qua cta né c6 thé dan dén lam chua bé hoac
hiéu suét sinh khi CH, khéng cao néu khong bd
sung thém co chat C. Thém vao d6, qud trinh
phan huy ky khi ddi voi co chét nay c6 thé s&
phét sinh amoni [5].

Qua phan tich cac kim loai nang nhu Cu,
Zn, dugc ghi nhan sy ¢6 mdt véi ham lugng
khong 16n & tit ca cdc mau phan tich, phit hop
cho su phat trién cua hé théng sinh vat trong hé
thdng biogas.

. Dién bién biogas thu duoc sau thoi gian U

DPé ddnh gid kha ning sinh khi sinh hoc,
chdng t6i tién hanh thi nghiém G v6i chit hitu
co goém thire dn du thira da phan loai v6i thanh
phan nhu Hinh 1 va Hinh 2 véi cdc cong thic 0
khdc nhau nhu da mé ta trong muc 2.2. Két qua
do luong khi sinh ra dugc tién hanh hang ngay
d6i véi 2 hé thong (BKCP va BCCP) duoc trinh
bay trong Hinh 4 va Hinh 5
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Hinh 4. Dién bién lugng khi sinh hoc phat sinh theo
thoi gian doi voi thi nghiém BCCP va BKCP.
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Hinh 6. Dién bién lugng khi sinh hoc phét sinh theo
thoi gian cia mau chat thai ran cia h¢ KTHADD va
BTHADD.

Két qua nghién ciru dugc biéu dién trén cic
hinh trén cho thay, lugng khi sinh ra tu cdc 16
thi nghi¢ém khong on dinh theo ngay. Tuy
nhién, thé tich khi sinh ra c6 xu huéng tang dan
tir ngdy thir nhit dén ngay thar 17 thi dat t6i wu
dbi v6i mau BCCP. Péi v6i mdu BKCP, luong
khi sinh ra dat gid tri 16n nhit sau khoang 22
ngay. Lugng khi sinh ra theo ngly cao nhat
24,01 (ngay thtr 17, thi nghiém BKCP) va 36,71
(ngay thtr 11, thi nghi¢ém BCCP). Theo quan sat
(Hinh 5), d&n ngay tha 23, hon 90 % tong
luong khi di thu dugce 6 mau thi nghiém BKCP,
trong khi d6 & mdu BCCP chi dén ngay thtr 18
luong khi sinh ra da chiém tong s6 trén 90%
tong lugng khi trong subt qué trinh thi nghiém.
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Hinh 5. Téqg Iugng khi sinh hoc phét sinh theo thoi
gian d6i véi thi nghiém BCCP va BKCP.
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Hinh 7. Tong lugng lugng khi sinh hoc phat sinh
theo thoi gian ctia mau chét thai rin cia hé
KTHADD va BTHADD.

Két qua cho thiy téc do sinh khi va kha ning
18n men chét thai ran sinh khi sinh hoc ctia mau
dugc bd sung EM cao hon so v6i mau khong bd
sung EM. Viéc bd sung EM da lam thic day
nhanh hon qua trinh phan huy va sinh khi sinh
hoc cua chat thai ran, cu thé d6i véi mau khong
bd sung EM (BKCP) thoi gian luong khi tiém
can toi két thic qud trinh trong khoang 35 ngay,
trong khi mau c¢6 b6 sung EM (BCCP) khoang
thoi gian nay 1a 27 ngay.

3.1.4. Dién bién biogas thu duoc tai thi
nghiém c6 bd sung chit thai

Két qua pht sinh khi sinh hoc duge mo ta
trong Hinh 6 va Hinh 7. Vé co ban, xu hudng
phat sinh khi sinh hoc ctia hai hé 1a trong dong.
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Sy 6n dinh vé lugng khi sinh ra d6i voi ca hai
hé 12 sau 12 ngdy. Tuy nhién dbi voi hé c¢6 tuan
hoan bun (BTHADD), thoi gian 6n dinh khi
sinh hoc sau 12 ngay va lugng khi sinh ra c6 xu
huéng cao hon va 6n dinh ¢ muc 35 lit/ngdy.
V6i h¢ khong tuan hoan bin, lwong khi sinh ra
6n dinh sau 18 ngay, luong khi sinh hoc phat
sinh ¢6 xu huéng thip hon hé c6 tudn hoan bun
(dat mic 32-33 lit/ngdy). Nhu vay, o6 thé
khang dinh rang viéc tudn hoan mot luong bun
nhét dinh lai vao hé thong ngoai viéc co tac
dung thic ddy nhanh qu4 trinh 6n dinh hé thong
con tao hé¢ ) phét sinh khi sinh hoc cao hon hé
khong bd sung bun. Tuy vay, khi hai hé di vao
6n dinh thi lwvong khi sinh ra ¢ hai hé nay khong
c6 sy khdc biét Ion. Do vy, dbi v6i hé théng
phén huy ki Khi tur chat thai ran ho gia dinh ¢
thé chi nén tuan hoan bun trong nhiing ngay
dau van hanh hé thong (Hinh 6).

Tong Iwong khi sinh hoc thu dugc sau thoi
gian U 35 ngay cua chét thai sinh hoat trong thi
nghiém nay dugc thé hién & Hinh 6 va Hinh 7.

4. Két luan

Thanh phan chét thai tir ho gia dinh (khao
sat 30 ho) sau khi dugc tach loai tap chét s
dung trong hé biogas cho thiy c6 dén trén 50%
chat thai 12 cic loai rau qua, thuc phim chua
qua ché bién, thic an thira chiém khoang 16%,
luong thue da qua ché bién (com, banh mi, do
c6 tinh bot) thira 1én dén 18%, glay vun, gidy
in, dd c¢6 xwong va chit khodng chiém khoang
8%. Két qua phan loai cho thdy chat thai ho gia
dinh c6 tiém nang san xuét khi sinh hoc & mirc
do cao.
Ty 1¢ C/N ddi v6i chat thai tir mot s6 ho gia
dinh khu vyc ndi thanh Ha N¢i dao dong trong
khoang tir 12,5 dén 15, chi bang ¥ mirc khuyen
cao toi wu. Ham lugng C so véi N thip hon
muc khuyén céo thé hién sy thai bo nhiéu thirc
an c6 ham lugng protein cao nhu thit lon, thit
... Dong thoi day ciing 1a yéu t6 han ché cho
qué trinh phan huy ki khi.

Két qua cho thiy toc do sinh khi va kha ning
1én men chét thai rén sinh khi sinh hoc ctia mau
dugc bd sung « dich thai tir hé thong biogas cao
hon so véi mau khong b6 sung. Viéc bd sung
dich thai tir hé thong biogas trong giai doan dau
da 1am thic day nhanh hon qud trinh phén huy
va sinh khi sinh hoc cua chat thai ran, rit ngin
thoi gian 6n dinh khoang 12 ngay.

Viéc tudn hoan mot lugng bun nhét dinh vao hé
thong dong lién tuc ngoai viéc c6 tic dung thic
day nhanh qud trinh 6n dinh hé thdng con tao
hé $6 phét sinh khi sinh hoc cao hon h¢ khong
bd sung bun, tao hé ) phét sinh khi sinh hoc
cao hon. Tuy vay, khi hai h¢ di vao 6n dinh thi
Iuwong khi sinh ra & hai hé nay khong c6 sy khac
biét 16n. Do d6, d6i v6i hé thong phan huy ki
khi tir chat thai rdn ho gia dinh c6 thé chi nén
tudn hoan bin trong nhitng ngay dau van hanh
hé thong.
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Abstract: Study on the possibility of transforming muticipal wastes to biogas conversion of solid
waste is very important to reuse wastes for producing energy in daily use, reduce environmental
pollution and partial replacement of fossil fuels. Research was conducted on the municipal wastes in
inner Hanoi. Results of this study show that 50% of municipal wastes were vegetables and
unprocessed foods, had the potential to producing biogas. The ratios of C/N from municipal wastes in
Hanoi ranged from 12.5 to 15, and were equal to half of the recommendation for optimal anaerobic
decomposing process. Biogas yield and fermentation ability of municipal wastes in the EM was higher
than the sample without EM. The circulation of activated sludge into the system presenting also
created stability arising coefficient higher than the system without additive activated sludge. And this
circulation should only be done at the first few operation days of the system. The application of the
models of producing biogas from municipal waste will have the effect of reducing landfill area, and
recovered relatively large biogas amount for cooking and other demand.
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