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TOMTAT

Phan hiy yém khi rac thai thuc pham la cach tiép can ¢y nghfa quan trong trong viéc gidm thiéu
chat thai, thu hdi ndng lrong va két hop san xuét phan vi sinh. Bai bdo nay tap trung vao danh gia so bo
kha nang phan hdy yém khi va thu hoi khi sinh hoc tir rau mudng va rau cai xanh trong cac diéu kién
khéc nhau ctia nhiét o, o pH, thoi gian, cting nhur vai trd clia vi khuan ho tro tao khi metan. Két qua thi
nghiém chi ra rang sau 19 ngay phan hdy yém khi trong digu kién nhiét d6 37°C, pH = 7 ~ 8 va bd sung
vi khuén ho tro tao khi metan, luong khi sinh hoc hinh thanh gan 80 mL khi/g VS rau mudng. Ligng khi
hinh thanh trong diéu kién thi nghiém nay cao hon 1,6 ~ 2 Ian so véi legng khi hinh thanh trong céc
digu kién thi nghiém & nhiét do phong, khdng kiém soat pH hay khong bd sung vi khuan h tro tao khi
metan. DGi véi mau rau cai xanh, lugng khi sinh hoc thu dwrge vao khoang 224 mL khi /g VS rau cai trong
thoi gian phan hdy yém khi 1a 60 ngay. Két qua nghién ctu so bd cho thay tiBm nang thu khi sinh hoc tir
rau théi bang phuong phéap phan hdy ky khi trong diéu kién thi nghiém thich hop cling nhu kha nang ap
dung ddi vdi cac loai chat thai thuc pham khac.

Tir khda: Chét thai thirc pham, phan hily yém khi, khi sinh hoc, nang lirgng, phan bon.

ABSTRACT

Anaerobic digestion of food waste is an important approaching method for waste reduction, energy
recovery, and fertilizer production. This paper forcused on study on potention of biogas recovery from
anaerobic digestion of glocery moring and mustard under different experimental conditions of
temperature, pH, and methane producing bacteria. Experimental results show that, volume of biogas
from anaerobic digestion of glocery morning in 19 days was about 80 mL biogas/g VS under conditions
of temperature of 37°C, pH of = 7 ~ 8 and methane producing bacteria. The volume of biogas
production in this case was higher from 1.6 ~ 2 times in comparision with that of biogas production
under experimental conditions of room temperature, without pH stabilizing, or without added methane
producing bacteria. Volume of biogas production in the case of green carbage was about 224 mL
biogas/g VS under anaerobic digestion time of 60 days. This intial experimental results showed the
biogas recovery potential from anaerobic digestion of vergestabe waste under the suitable experimental
conditions and the posiblility in application for other types of food waste.
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Hoang Thi Cdact, Bui Van Chinh?

1. MO PAU

Ha No6i la thd do, trung tdm kinh té
chinh tri, van héa ctia ca nwéc cé6 méat do
dan so va toc do do thi hoéa rat cao. Do
vay, thach thiic vé quan ly tong hop rac
sinh hoat thai dd thi ngay cang gia tang.
Theo s6 liéu théng ké, lvgng chét thai ran
sinh hoat phéat sinh trén dia ban thanh
ph6é Ha Noi la 6.420 tdn/ngay vao nam
2015 [1] va du bao sé tang lén 1,3 lan vao
nam 2020 va 2,5 lan vao nam 2050. Trong
do, thanh phan cla chét thai ran sinh
hoat d6 thi c6 ty Ié chat hitu co cao vao
khodng 54 - 77% day la nguyén nhan
chinh gay & nhiém méi tredng nudc mat,
khong khi, dat, cdnh quan d6 thi va tac
doéng xdu t6i sirc khée cong dong néu
khong co bién phap quan ly phu hep [1].

Nghién ctru vé thu khi sinh hoc tlr qua
trinh phan hay yém khi rac théi sinh hoat d6
thi trong do cd réc thai thuc pham da duoc
tién hanh & nhiéu nuéc trén thé gigi [2, 3].
Tuy nhién, hién chwa cé nghién ctru nao chi
rd vé cac yéu t6 anh hudng cling nhu tiém
nang thu khi sinh hoc tlr rac thai thirc pham
& Viét Nam. Do vay, nghién ctru vé kha nang
thu khi sinh hoc tir rac thai thic pham la can
thiét nham dap (tng nhu cau béo vé mai
truong trong sy nghiép cdng nghiép hoda,
hién dai hoa dat nudc, giam thiéu chi phi i
ly va rli ro déi véi méi truong.

Nghién ctru nay tap trung vao danh
gia kha nang phan hay yém khi va thu khi
sinh hoc tlr rac thai thuc pham cling nhu
danh gia cac yéu td anh hudng nhw nhiét
dd, pH, vi khuan hé tro tao khi metan dén
kha nang thu khu khi sinh hoc.
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2.DOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. b6i twgng nghién ciru

Pa6i twgng nghién ciru duogc lva chon la rau mubng va
rau cai xanh thira, hv héng lay tai cho Bach Khoa, phuong
Bach Khoa, quan Hai Ba Trwng, Ha N&i. Nghién ctu tap
trung vao danh giad khad nang sinh khi sinh hoc tir rau
mudng trong cac diéu kién khac nhau cta nhiét do, dd pH,
thoi gian va vi khuén ho tro tao khi metan dé tir d6 tim ra
cac diéu kién phu hgp ap dung cho rau cai xanh va cac d6i
twgng nghién ctru khac.
2.2. Phuong phap nghién ctu

Cac mau rau thu thap tai chg Bach Khoa duoc xi ly
nghién so bd trudc khi dwge dung trong thi nghiém phan
huy yém khi.

2.2.1. X lysobd

Rau mudng, rau cai xanh
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Phan hiy yém khi ]
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Khi sinh hoc

Hinh 1. So dd nguyen Iy xr 1y sobd mAu trurde khi phan hiy yém khi

Mau rau cap vao duoc kiém tra vé do pH, do &m, téng
chéat rén (TS), chat ran bay hoi (VS). Mau rau sau d6 dwoc cat
nhd, tron Ian vai nude cat theo ti 1& 200mL nwdc/100g rau
va dua vao may xay dé dong nhat hén hop trudc khi dung
cho thi nghiém phan hay yém khi.

2.2.2. Thir nghiém phan htly yém khi

Mau sau khi x ly so bd duoc cho vao binh phéan (rng
(dung tich 500 mL). Cac binh phan (*ng duoc gén nit cao su
va c6 thiét ké hai cong dé thu khi sinh hoc vao céc tdi chira
khi va kiém tra pH hang ngay. Céc binh phan (ng duoc dat
trong thiét bi 8n nhiét bang nuwéc dé kiém soat nhiét do cla
qué trinh phan hdy yém khi. Hé théng thi nghiém thu khi
sinh hoc dwgc thé hién & hinh 2.

Nghién ctru nay tap trung vao danh gia anh hwéng cla
cac thong s6 pH, nhiét do va vi khuan hé trg tao khi metan
dén hiéu qua sinh khi sinh hoc. Trong trwong hgp thi
nghiém can on dinh pH, bé sung dung dich NaHCO,
(50g/L) @€ gitt pH on dinh & mic 7 - 8. Cac diéu kién thi
nghiém dwgc mo ta trén bang 1.
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Hinh 2. Hé thdng thi nghiém phan hly &/@m khi thu khi sinh hoc
Bang 1. Diéu kién thi nghiém phan hdy yém khi thu khi sinh hoc

Ky Khoi Thdng s6 &nh huéng
Loai o lwvong " Visinh vat
m mau 2:2: chét khd d’\éh'(fé) pH hd tro tao
9 i khi metan
1 ave | oga | NMELIO es | Knong
phong
2| Ra |RM2 | 9803 | 36-38 | Codinh | Knhong
3 | ™G ova | o743 | 36-38 | M99 | khong
¢6 dinh
4 RM4 | 10047 | 36-38 | Codinh 06
5 | RUC oo | 200 | 36-38 | codinh 6
xanh

2.2.3. Phuong phap xac dinh cac théng s6

- T6ng chét ran (TS): Téng chat ran la dai lvong dic
treng cho téng ham lvgng chat hitu co va vo co co trong
mau. Téng chét rén dwoc xac dinh theo Subramani (2012)
[4]. M&u duwoc 18y vao mot dia sach, sdy khd & 105°C dén
khoi lvgng khong d6i va lam mat trong thiét bi hit am. Sau
khi lam mat, trong lugng clia dia véi cac ndi dung dugc ghi
chu. TS (%) dugc tinh toan theo phuong trinh 1 nhw mé t&
duéi day:
(A—B)x100

T6ng chétran, TS (%) =" ¢_g @

Trong do6:

A - Trong lugng dia (g) + mau sau khi sdy (g)

B - Trong long clia dia (g)

C - Trong lvong cha dia (g) + mau wét (g)

- Chét ran bay hoi (VS): Chat rén bay hoi la dai lvong dic
treng cho ham lwong chét hitu co ¢6 trong mau. Chét rén
bay hoi dugc xac dinh theo Subramani (2012) [4]. M&u séy
kho trong 10 (105°C) duoc lay vao chén nung va dua vao 1
[0 nung muffle & 550°C trong 1 gi¢. Sau khi lam mat, do
trong lvgng clia chén nung. VS (%) dugc tinh toan theo
phuong trinh 2 nhy mo ta dwéi day:
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Chat r&n bay hoi, VS (%) = w ©

Trong dé:

A = Trong lvong clia chén nung (g) + mau sau khi say (g)

B = Trong lvgng clia chén nung (g)

C = Trong lugng clia chén nung (g) + mau wét (g)

D = Trong lvgng ctia chén nung (g) + mau kho (g)
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Bac tinh clia nguyén liéu dung cho thi nghiém phan
hdy yém khi thu khi sinh hoc

S6 liéu vé dd am, TS, VS, clia cac mau rau diing cho thi
nghiém phan hay yém khi nham thu khi sinh hoc dwoc cho
trén bang 2. S6 liéu trong bang 2 chi ra réng ca hai loai rau
mudng va rau cdi xanh dung trong thi nghiém déu c6 sw
twong déng vé doé am (7%) va do pH (~ 7). Tuy nhién, ty 1&
gita VS/TS hoi c6 s chénh léch, TS/VS clia rau muéng la
0,909 va cdarau céi 1a0,821.

Bang 2. DAc tinh clia mau rau dung trong thi nghiém thu khi sinh hoc

TT| Loai | Ky | Khéi | Ham | Tong | Chat | pH
rau | hiéu | lvong, | lvong | chét ranbay | dau
mau g chét ran hoi vao
kho,% | (1S).g | (VS).9
1 RM1 | 100,30 | 6,986 7,001 6,373
2 | Rau RM2 | 100,22 | 6,986 7,001 6,354
3 | mudng | RM3 | 100,47 | 6,986 7,019 6,315 7
4 RM4 | 10247 | 6,986 7,159 6,512
5 [ RGN oo | 70014 | 6986 | 48912 | 40,174
xanh

3.2. Thé tich khi sinh hoc

3.2.1. B6i véirau mubng

Thé tich khi sinh hoc thu duwoc trong cac diéu kién thi
nghiém khac nhau ctia nhiét do, do pH, vi sinh vat ho trg
tao khi metan d6i véi rau muéng duoc cho trén hinh 3.
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Hinh 3. Thé tich khi sinh hoc tich Iy d6i voi 1 gam chat ran bay hoi clia rau
mudng theo thoi gian

Két qua thi nghiém trén hinh 3 cho thdy, nhiét do co
anh hudng dén téc dd sinh khi sinh hoc cla mau rau

muéng. Téc do sinh khi clia mau rau muéng RM2 & diéu
kién nhiét do 36 - 38°C cao hon 1,8 1an so véi toc do sinh khi
clia mau rau mudng RM1 & diéu kién nhiét dd phong. Két
qua nay cting phu hop véi nghién clia Mata-Alvarez (2003).
C6 khoang nhiét do thich hop cho hoat déng cla cac vi
khuan yém khi: Mot 1a diéu kién nhiét do tir 30 dén 40°C
thuong phu hop dbi véi cac vi sinh vat wa dm (nhiét do toi
wu 37°C) va mot & diéu kién nhiét do tir 45 dén 60°C thvong
phu hop d6i véi cac vi sinh vat va néng (nhiét do téi uu
55°C) [5]. O’ nhiét do thap (nhiét do trung binh dudi 15°C) sé
han ché qué trinh phan hdy yém khi [6].

Trong diéu kién duy tri nhiét d6 (36 - 38°C) va khdng
bd sung vi khuan ho trg sinh khi metan, lvgng khi sinh
hoc hinh thanh d6i véi 01g VS ctia rau mudng & diéu kién
¢ dinh pH = 7 - 8 (RM2) cao hon 1,5 lan déi véi mau rau
mudng (RM3) & diéu kién khong cé dinh pH. K&t qua
nghién ctru nay cling phu hgp véi cac nghién ctru khéc.
pH t6i wu cho quéa trinh phan hdy yém khi én dinh va
nang suét khi sinh hoc cao ndm trong khoang tir 6,5 dén
755, 7].

Cac nghién ciru khéc ciing chi ra rang, qua trinh phan
hily yém khi sé t6t hon néu ching ta b6 sung vao hé
thong cac vi khuan can thiét cho qua trinh phan hiy yém
khi [6]. Trong pham vi nghién ctru nay, vi sinh vat ho trg
tao khi metan nudi cay tlr dich trong da day bo dwoc bd
sung vao mau rau mudng (RM4) va tién hanh thi nghiém
phan hiy yém khi trong diéu kién duy tri nhiét do (36 -
38°C) va pH (7 - 8). Két qua thi nghiém cho thay, lugng khi
sinh hoc tich Ity d&i véi 01 gam VS clia mau rau mudng
RM4 ting 1én 1,11 Ian so v&i mau rau muéng RM2. Két qua
nay la do sy c6 mét clia cac vi khuén hé tro tao khi metan
duoc bd sung vao, gilp can bang hé vi khuén, tang hiéu
gua thu khi sinh hoc.

Nhu vay, két qua nghién ctru phan hdy yém khi doéi vei
mau rau muéng da chi ra rang, diéu kién phu hop dé thu
khi sinh hoc la su két hgp cla ba yéu to la nhiét do (36 -
38°C), pH (7 - 8) va vi sinh vat ho tro tao khi metan. Luong
khi sinh hoc thu dwgc la 78,5 mL khi / gVS rau mudng trong
thoi gian 1a 19 ngay.

3.2.2. BA6i véirau cai xanh

TUr két qua thi nghiém phan hdy yém khi d6i véi rau
mudng da néu & trén, cac diéu kién thi nghiém duoc ap
dung déi voi mau rau céi xanh (700g theo trong lvong wot;
40,1g VS). Két qua thi nghiém cho trén hinh 4.

Két qud thi nghiém (hinh 4) cho thay, t6c d6 sinh khi va
lvgng khi sinh hoc ctia mau trong diéu kién pH =7 - 8, nhiét
dd 36 - 38°C va b6 sung vi khuan ho tro tao khi metan la
kha on dinh. Cac diéu kién vé pH, nhiét do va vi khuan da
thic ddy nhanh hon qua trinh phan huy va sinh khi sinh
hoc cuda rau céi xanh. Lugng khi sinh hoc thu dugc sau 60
ngay la 8,989L khi/40,1g VS tuwong (ng vai 224 mL khi/g VS.

K&t qua nghién ctru cho thay, déi véi mau rau cai, lugng
khi sinh hoc thu duoc la 224 mL khi/g VS rau cai gap 2,86
lan so v6i mau rau mudng (78,5 mL khi/g VS rau muéng).
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Diéu nay co thé giai thich 1a ddi véi mau rau mudng, thoi
gian phan haly sinh hoc méi dwoc 19 ngay. Trong thoi diém
nay, rau mudng van dang trong giai doan dau clia qué trinh
phan hay yém khi, cac chéat hitu co van chra dugc chuyén
héa hoan toan thanh khi sinh hoc nén két lwvgng khi thu
duwoc thap hon trong triong hgp rau céi voi thoi gian phan
hay yém khi la 60 ngay.
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Hinh 4. Thé tich khi sinh hoc tich Ity dGi voi 1 gam chat ran bay hoi clia rau
cai xanh theo thoi gian
4. KET LUAN VA KIEN NGHI

KE&t qua nghién cru da chi ra tiém nang thu khi sinh hoc
tlr phwong phap phan hdy yém khi chét thai thuc pham.
Trong pham vi nghién ctru nay, cac yéu té nhiét do, pH, vi
sinh vat hé trg tao khi metan c6 anh hudng dang ké dén
lvgng khi sinh hoc phat sinh trong qua trinh phan hdy yém
khi. Biéu kién téi wu doi véi qua trinh phan hdy yém khi
chat thai thuc pham dé thu khi sinh hoc 1a pH = 7 - 8, nhiét
dd 37°C va b6 sung vi khuan hd tro tao khi metan. Trong
diéu kién t6i vu nay, lvong khi sinh hoc thu dwoc tir mau
rau mudng vao khoang 78,5 mL khi/g VS tuong (tng véi
thoi gian phan hiy yém khi la 19 ngay. Lugng khi sinh hoc
thu duoc tir mau rau cai xanh vao khoang 224 mL/g VS voi
thoi gian phan htly yém khi la 60 ngay.

Két qua thu dugc tr mé hinh nghién ctu thuc nghiém
rat kha quan, cho thdy rang viéc xi ly bang phuong phéap
phan hay yém khi la mot hwong di dang dan dé giai quyét
c&c van dé moi trvong lién quan dén chat thai thuc pham
néi riéng va rac thai sinh hoat n6i chung hién nay & nuéc ta.
Trong thoi gian t&i, nhém tac gia sé tap trung vao danh gia
anh hudng cla cac yéu té khac dén qua trinh phan hay
yém khi nhu loai chat thai thwc pham khéc, ti Ié C/N, diéu
kién nhiét do ...
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