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ABSTRACT

The experiment was carried out in five polyethylene (PE) digesters each of them
either contains 100% pig manure (100%PH), 100% water hyacinth (100%LB), 100%
rice straw (100%R0O), 50%LB+50%PH, or 50%RO+50%PH with anaerobic
fermentation volume of 4.24 m’ and monitoring period of 60 days. The results showed
that 100%RO and 100%LB digesters had short operation time (23 and 27 days,
respectively) in comparison with 50%RO+50%PH, 50%LB+50%PH and 100%PH
digesters (60 days). In term of total cumulative biogas volume, the study illustrated that
there was no difference between 50%LB+50%PH; 50%RO+50%PH and 100%PH
digesters (cumulative biogas volume of 55.3; 56.0 and 59.8 m?, respectively). However,
it was higher than 100%LB and 100%RO digesters (cumulative biogas volume of 19.0
and 21.0 n?’, respectively). Digesters that used completely water hyacinth and rice
straw as the input substrates had the problems of short duration, cumulative total
volatile fatty acids (TVFAs), pH drop, floating of rice straw and water hyacinth in the
digester. The study proved that pig manure could be replaced by rice straw and water
hyacinth in the level of 50% (base on VS) in case of lacking input substrates. It is
highly recommended that pH, cumulative TVFAs, floating of rice straw and water
hyacinth in the digester need to be studied in the research of using rice straw and
water hyacinth for biogas production.

TOM TAT

Thi nghiém duge thuc hién véi ndam tii i polyethylene (PE) bao gom 100% phdn heo
(100%PH),; 100% luc binh (100%LB); 100% rom (100%R0O), 50%LB+50%PH;
50%RO+50%PH voi thé tich i yém khi la 4,24 m’, theo déi trong 60 ngay. Két qua
nghién cieu cho thay tii i ngp 100%RO va 100%LB c6 thoi gian van hanh thap (lan
luot la 23 va 27 ngay) so véi cé phoi trén 50%RO+50%PH, 50%LB+50%PH va tii
nap 100%PH (60 ngay). Ve tong lwong khi tich don trong 60 ngay, nghién ciru cho
thdy khong c6 sw khdc biét I6n giita tong thé tich khi biogas sinh ra giita cdc tii
50%LB+50%PH; 50%R0O+50%PH va 100%PH (véi gid tri lan leot la 55,3; 56,0 va
59,8 m’), nhumg cao hon so véi 100%LB va 100%RO (lan luot la 19,0 va 21,0 m?).
Cac tii v s dung hodn toan rom va lyc binh gap cdc tro ngai la thoi gian sur dung
ngdn, s tich tu tong cdc axit béo bay hoi (TVFAs), PH gidam, rom va luc binh dé bi noi
trong mé u. Nghién ciru cho thdy c6 thé sir dung nguon nguyén liéu rom hodc luc binh
dae nap vao cdc tii u ¢ mic thay thé 50% (theo VS) trong giai doan thiéu nguon
chat thai. Sw giam pH, tich lily TVFAs, rom va lyc binh néi trong tii i la cdc yéu
16 can dugc theo doi trong cdc nghién ciru g dung rom va luc binh dé san xuat khi
sinh hoc.
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1 GIOI THIEU

O Viét Nam, cong nghé khi sinh hoc da duoc
nghién ctru tir nhitng nam 1960 va dén nay da duoc
tmg dung va phat trién kha rong rdi (Nguyén
Quang Khai va Nguyén Gia Luong, 2010). Trong
nhiing nim gan day, hi€u qua cua hamy/tai i biogas
ngiy cang dugc khing dinh khong chi trong viée
xir Iy an toan chit thai chan nudi, ma con tao ra
duoc ngudn nang luong thay thé ning luong hoa
thach, cung cap chat d6t phuc vu cho nhu cau dun
néu, thap sang,... Tuy nhién, nong dan chin nudi &
Pong bang song Ciu Long (PBSCL) van con
trong tinh trang tu phat, thuong nudi khong lién tuc
va c6 thé ngimg nudi khi khong c6 lgi nhudn, diéu
d6 di gay bét loi dén mo hinh biogas dang hoat
dong. DPbi véi nhitng h chin nudi voi quy mo nho
thi m6 hinh tti & biogas dugc ap dung kha pho bién
do gia thanh thap, van hanh va bao tri don gian.
Nhimng nghién ctru gan diy cho thiy rom va luc
binh c6 thé duoc st dung lam ngudn nguyén lidu
bd sung cho qua trinh san xudt khi sinh hoc
(Nguyén V5 Chau Ngén ef al., 2012; Tran S§ Nam
et al., 2014). Mic du vay, da sb nhitng nghién ctru
dugc thuc hién theo phuong phap u theo mé trong
diéu kién phong thi nghiém. Nghién ctru danh gia
Bang 1: Thanh phén héa hoc ciia nguyén li¢u
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kha nang sinh khi cua rom, lyc binh va phén heo
trong 0 yém khi ban lién tuc trén tui u polyethylene
(PE) dugc thyc hién nham tmg dung viéc bd sung
rom, luc binh dé san xudt khi sinh hoc trong diéu
kién thuc té cta nong ho.

2 PHUONG PHAP NGHIEN CUU
2.1 Chuin bi vét liéu nghién ciru

Rom dugc thu tir nong ho tréng lta quan Binh
Thiy — Tp. Can Tho véi gidng lua IR50404 trong
vu Poéng Xuan. Rom sau khi thu hoach dugc phoi
kho dudi anh ning mit troi sau d6 cat ngan thanh
tung doan khoang 10 cm.

Luc binh st dung trong thi nghiém duoc thu
trén kénh, rach & khu vuc 4p My Phung — xi My
Khanh — huyén Phong Dién — Tp. Can Tho. Luc
binh duoc loai bé phan r&, sau d6 cit ngin thanh
tung doan khoang 10 cm.

Phéan heo dugc thu gom tir cdc hd chan nubi
heo, mau dugc phéi tron déng déu trude khi nap
vao tai t. T4t ca cac nguyén liéu déu duoc thu mau
dai dién dé phan tich mdt s6 dic diém hoa hoc
(Bang 1).

Loai nguyén liéu (tj;l;; Z;gtb:g nh(('?S()V(E/)o)/ %C %N C/N
Rom 88,50 51,33 0,58 88,50
Luc binh 84,70 49,13 1,81 27,14
Phén heo 79,68 46,22 1,94 23,82

2.2 BH tri thi nghiém

Thi nghiém duoc b tri trong diéu kién thuc té
cua nong ho, tui G biogas st dung la loai
polyethylene (PE) (Hinh 1), cac tai t duoc bd tri
v6i 5 nghiém thire: (1) nap hoan toan bang 100%
phén heo (100%PH), (2) nap hoan toan béng 100%
luc binh (100%LB), (3) nap hoan toan béng 100%
rom (100%RO), (4) nap 50% luc binh va 50%
phan heo (50%LB+50%PH) va (5) nap 50% rom
va 50% phén heo (50%R0O+50%PH). Ty I¢ cia cac
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nguyén vat li¢u duoc tinh dya trén ham lugng chat
ran bay hoi (VS), thuong dugc xem 1a ham luong
chét hitu co co trong vat li¢u. Thi nghiém dugc bd
tri theo phuong phéap nap ban lién tuc, luong nap
hang ngay 1a 1 kgVS.m? trén tii & PE (Hinh 1)
trong 60 ngdy. Nudc thai tir tii u biogas dugc s
dung dé ngam rom va luc binh trude khi nap.
Phuong phap phan tich mau va cac thiét bi

chinh sir dung trong thi nghiém dugc trinh bay &
Béng 2.
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Bing 2: Phwong phap phan tich va céc thiét bi chinh sir dung trong phan tich

Chi tiéu Phuong phap phan tich Thiét bi chinh

pH Do tryc tiép bang may do pH May do pH HM-3IP — DKK TOA (Nhét)

Tong ham lugng HPLC — Thermo Scientific Dionex —

céc axit béo bay hoi  Sic ky long cao ap (HPLC) Model: Ultimate 3000 v&i dau do UV va

(TVFAs) RI. Cét phan tich: Bio-rad HPX- 87H

TS (g/L) tsfl g?fcdx}t,ﬁ‘[f %‘;%g) khong d0i 1y A0 mAu ISUZU (Nhat)

VS (%) Nung 550°C trong 3 gid (APHA, Can dién tr Sartorius CP 324 16 v6 co
1998) hoéa Lenton 550°C

Tong thé tich khi e 3 . X .0 . A A . ,

(lit) Xéc dinh bang may do thé tich khi Pong ho do khi RITTER - TG 02, buc

Thanh phan khi (%) Do bang may xéac dinh thanh phan khi

Biogas 5000, Geo-technology, Anh

2.3 Phuwong phap tinh toan va xir Iy s6 lidu

2.3.1 Phuong phap tinh toan

Ning sudt sinh khi dwoc tinh dwa trén cong thirc:

H=Vt/(WxD)

Trong do:

+ H: ning suét sinh khi (Lit.KgVS,,".ngay )

+ Y'Vt: tong thé tich khi sinh ra tai thoi diém t
(Lit)

+ W: trong lugng nguyén li€u nap tinh trén VS
(Kg)

+ D: tong thoi gian nap nguyén lidu (ngay)

2.3.2 Phwong phdp xir Iy 56 liéu

S6 li¢u dugc tinh toén va xir Iy bang phan mém
Microsoft Excel 2013. V& do thi bang phan mém
Sigmaplot 10.0.

3 KET QUA VA THAO LUAN

3.1 Thoi gian van hanh tai g
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Két qua nghién ctru cho thay tai i nap 100%RO
va 100%LB c6 thoi gian van hanh thip hon nhiéu
so v6i nghiém thirc c6 phdi tron 50%RO+50%PH,
50%LB+50%PH va ti nap 100%PH (Bang 3). Véi
lugng nap 1KgVS ngay! thi tii 4 nap 100%RO chi
c6 thé van hanh dén ngay 23 1a khong thé nap
nguyén liéu tiép tuc. Twong tu thi thi U nap
100%LB ciing van hanh dén ngay 27. Trong khi
do, cac thi 1 50%RO+50%PH, 50%LB+50%PH va
100%PH da van hanh duoc lién tuc cho dén ngay
thir 60 ma khong gap bit ky trd ngai nao. Do rom
va luc binh 1a céac loai nguyén li¢u c6 do xép cao,
chiém thé tich rat 16n nén khi nap vao tai dé gay
hién tuong déy tai, khong thé nap tiép tuc. Pay la
nguyén nhan chinh gy han ché cho viéc tao khi
sinh hoc tir nguyén liu sinh khdi ma dic biét 1a tir
rom va lyc binh. Khi két thuc thi nghiém thi cac
nghiém thirc 50%R0O+50%PH, 50%LB+50%PH va
100%PH di duoc nap 254 KgVS va van con kha
nang tiép nhén thém vat liéu mai, trong khi do, cac
tai 100%RO va 100%LB dugc nap lan luot 1a 98
va 115KgVS.
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Béang 3: Kha niing van hanh cia tai 4 biogas voi
cac nguyén liéu nap khac nhau

Lwong VS  Thaoi gian van

Nghi¢m thire nap (Kg)  hanh (ngay)
100%LB 115 27
50%LB+50%PH 254 60
100%RO 98 23
50%RO+50%PH 254 60
100%PH 254 60

3.2 Thé tich khi sinh ra hing ngay va téng
lwgng khi tich don

—O— 100%PH
—O— 100%RO
—¥— 50%RO+50%PH
—%— 100%LB

—— 50%LB+50%PH

Thé tich khi biogas sinh ra hiing ngay m)
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Két qua nghién ciru cho thay thé tich khi biogas
sinh ra hing ngdy cia cac nghiém thic c6 xu
huéng ting dan va én dinh sau 30 ngay dau cua thi
nghiém. Qua biéu dd sinh khi hing ngay cua cac
nghiém thuc 50%R0O+50%PH, 50%LB+50%PH va
tai nap 100%PH c6 thé thiy 16 3 giai doan sinh khi
ctia cac nghiém thirc nay. Giai doan ddu (tir ngay 1
dén ngay 13) cac nghiém thirc nay sinh khi cham,
sau d6 lugng khi sinh ra hang ngay ting nhanh dén
ngay thir 30, tir ngay 30 dén khi két thuc thi luong
khi sinh ra hing ngay giit & mirc cao va 6n dinh
(Hinh 2).
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Thdi gian (ngay)

Hinh 2: Thé tich khi biogas sinh ra hing ngay ciia cac nghiém thirc

Trong khi do, hai nghiém thitc 100%RO va
100%LB co luong khi biogas sinh ra hing ngay
thdp hon nhiéu so v6i 3 nghiém thirc con lai. Piéu
nay co thé 1y giai 1a do thoi gian van hanh va nap
nguyén liéu cua cac nghiém thirc nay thép hon
(Bang 3) nén lugng khi biogas sinh ra hing ngay
thip hon. Trong thoi gian dau, mic du cac nghiém
thirc déu c6 lwong nap nhu nhau nhung c6 thé thay
rd hai nghiém thirc 100%RO va 100%LB c6 luong
khi biogas sinh ra hiang ngay thap. Gia tri pH trong
thi G ctia hai nghiém thirc nay thap (1an luot 1a 4,88

30

va 5,39) la nguyén nhan lam giam kha nang sinh
khi cta 2 tai 4 nay. Theo Ward et al., (2008), pH
thdp gy anh hudng bat lgi cho qué trinh sinh khi.
pH thép hon 5,5 s& han ché qua trinh sinh khi
métan va san lugng khi métan bi giam di khoang
75% (Ward et al., 2008; Jain va Mattiasson, 1998).
Bén canh do, qua trinh van hanh tai G con cho théy,
rom va luc binh dé& bi ndi 1én trén 16p mit ctia hon
hop U 1am vat liéu bi kho, anh huong dén qua trinh
phan huy cua vat li¢u.
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Hinh 3: Téng lrgng khi biogas tich don ciia cac nghiém thirc

Két qua vé tong luong khi biogas tich don tinh
dén 60 ngay dwoc trinh bay & Hinh 3 cho thay
lwong khi biogas tich don ciia cac nghiém thuc
100%LB va 100%RO (lan lugt 1a 19,0 va 21,0 m®)
thip hon so luong khi tich don & cac nghiém thirc
50%LB+50%PH, 50%RO+50%PH va 100%PH
(lan luot 13 55,3; 56,0 va 59,8 m?). Két qua cho
thidy tai U duoc nap véi nguyén liéu phdi tron
(rom/luc binh véi phan heo) c6 lugng khi sinh ra
twong dwong véi tui u duge nap 100%PH. Trong
khi do, cac ti u nap véi 100%RO va 100%LB co
tong lwong khi sinh ra thap (Hinh 3). Két qua
nghién ctru ciing cho thiy, giai doan tir ngay 30
dén ngay 60 1a giai doan sinh khi chu yéu cua cac
tai G véi hon 2/3 lugng khi cua cac tai u sinh ra
trong giai doan nay. Ye et al. (2013) nghién ciru
phdi hop chat thai nha bép va phan heo dé san xuat
khi sinh hoc ciing cho thdy viéc phdi tron lam gia
tang nang suét sinh khi 71,67% va 10,41% so véi
chi sir dung 100% chét thai nha bép va 100% phan
heo. Chandra et al. (2012) va Raposo et al. (2011)
téng hop nhiéu nghién ciru san xuét khi sinh hoc
ciing khuyén céo nén ph01 tron céc nguon nguyén
liéu nap khéc nhau dé c6 dugc hiéu suét sinh khi
biogas t6t hon.
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Nghién ctru cho théiy viéc phéi tron rom hoac
luc binh vé&i phan heo & ty 1¢ nap 50:50 (tinh theo
VS) da kéo dai dugc thoi gian van hanh cua tai u,
cung cip tong thé tich khi nhiéu hon so véi viéc
nap 100%LB hodc 100%RO va gin twong ddng
v6i tong thé tich khi sau 60 ngay cua nghiém thirc
100%PH. Piéu nay cho thdy trong thoi gian thiéu
hut ngudn nguyén liéu tir phan heo nhu trong giai
doan tai dan, ngung san xuét do dich bénh hodc gia
thi truong xudng thap thi viéc bd sung rom hodc
luc binh c6 thé gitip cho ngudn biogas dwoc duy tri
6n dinh.

3.3 Ning suét sinh khi ciia cic nghiém thirc

Két qua nghién ctru cho thdy ning suat sinh khi
(NSSK) giita cac nghiém thirc sau 60 ngay thi
nghiém dao dong trong khoang tir 166 — 232
1it. KgVSngp!. Trong d6, nghiém thirc nap 100%LB
va 100%RO cho nang suét sinh khi lan luot 14 166
va 2154 1itKgVSn,'. Midc du, co thoi gian van
hanh thép (23 ngay) nhung tinh vé ning suit sinh
khi trén nguyén li€u nap thi gifta cac nghiém thirc
100%RO, 50%LB+50%PH, 50%RO+50%PH va
100%PH (véi ning suat sinh khi 1an luot 1a 215,
220, 217, 232 1it.KgVSnp!), chénh 1éch khong 16n
(<7,9%) (Hinh 4).
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Hinh 4: Ning suit sinh khi ciia cac nghiém thirc

Trong nghién clru nay, tii u nap vai 100%LB
cho ning suét sinh khi thap nhét so véi cac tii con
lai. Nguyén nhéan 1a do sy ndi vat liéu bén trong tui
i 1am han ché kha ning tiép xtc v6i vi sinh vat,
dan dén luong khi sinh ra it hon cic nghiém thirc
con lai va két qua 1a NSSK cua nghiém thuc
100%LB thip nhat, mic du co thoi gian van hanh
tui U cao hon nghiém thirc 100%RO. Bén canh vat
liéu bén trong tai U bi ndi thi su tich lay qua
nhidu cac axit béo bay hoi ciing c6 thé 1a mot
trong nhirg nguyén nhan 1am ning suit sinh khi
clia tai u nap voi 100%LB thip hon so véi cac thi
con lai. Viéc phéi trdn rom, lyc binh véi phan heo
¢6 kha ning gitp can bang ty 1& C/N ciia nguyén
liéu 0 lam cac nghiém thac 50%LB+50%PH,
50%RO+50%PH c6 ning suat sinh khi kha cao so
v6i cac nghiém thuc con lai. Trong nghién ctiu nay
phan heo duoc st dung 1a phén twoi, diéu nay co
loi cho qua trinh G do cac chét hiru co da duoc tiéu
hoa mot phén thong qua hé tiéu hoa cia dong vit.
Ngoai ra, ngudn vi sinh vat sin c¢6 trong phan heo
gitip cho qué trinh phan huy dugc dién ra nhanh
hon so véi nguyén liéu  chi sit dung don thuan 1a
rom va lyc binh, day chinh la nguyén nhan din dén
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NSSK cua nghiém thitc st dung 100%PH cho
NSSK cao hon cac nghi€m thirc con lai.

3.4 Thanh phin khi biogas

Nong d6 khi métan ¢ tat ca cac tai 4 trong
sudt thoi gian thi nghiém déu ludn 16n hon 40%
(Hinh 5). Ti G vai 100% nguyén liéu nap 1a phan
heo cho khi biogas véi ham luwgng métan 6n dinh
va 0 muc cao, dao dong tir 52,1 — 63,4%. Trong
khi d6, cac tui 4 véi nguyén liéu nap 1la 100%RO
va 100%LB c6 ham lugng khi métan trong hdn hop
thdp hon nhiéu, lan luot dao dong tir 37,5 — 47,5%
va 37,2 — 47,7%. Trong thoi diém pH thap va co
hién tuong tich liiy cac TVFAs trong thi u thi thanh
phén khi métan kha thép dugc ghi nhan vai 37,5%
(¢ tai 100%RO) va 37,2% (o ti 100%LB) va sau
d6 ham luong métan dan cao hon khi luong
TVFAs giam dan & giai doan cudi thi nghiém.
Trong khi d6, nghiém thac phéi tron rom hodc luc
binh vé6i phan heo & ty 1¢ 50:50 (theo VS) c¢6 nong
d6 khi métan cao hon dao dong lan luot trong
khoang tir 47,7 — 56,6% va 46,5 — 54,4%. Nhin
chung, & hau hét cac thoi diém thi nong do khi
métan cua cac nghiém thirc déu 16n hon 40% va
hoan toan ¢6 thé st dung cho qué trinh dun niu.
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Hinh 5: Thanh phan khi biogas ciia cic nghiém thirc
3.5 pH va tong ham lugng cac axit béo bay pH cua tit ca cac tii u ’déu giam thip voi cac
hoi (TVFAs) muc d6 khac nhau. pH thap nhat dugc ghi nhan &

2 ti nap 100%RO va 100%LB véi pH lan lugt
la 4,88 va 5,39. Trong khi do, ti u 100%PH,
50%LB+50%PH, 50%R0O+50%PH c6 pH cao hon
v6i cac gia tri lan luot 13 6,42; 6,04 va 5,83. Két
qua nghién ctru cling cho thiy pH cua cac tai 0
khac biét kha rd gifta diu vao va dau ra cua thi u,
pH dau vao cua tai 0 giam thip hon nhiéu so véi
dau ra cua tii u (Hinh 6).

Két qua nghién ctru cho thdy khi nap 100%RO
va 100%LB thi pH trong mé 1 giam xudng thip,
ddng thoi su tich liy cac TVFAs ting 1én. Tuai u
nap v6éi 100%RO ghi nhan c6 gid tri pH giam
nhanh trong giai doan 12 ngay dau cia thi nghiém
(Hinh 6). Néu & giai doan dau, tat ca cac tai u déu
¢6 pH & trung tinh thi dén 12 — 13 ngay sau, gi4 tri

157
7.0 1

6.5 1

du vao

6.0 1

A

pH d

551

5.0 1

45 L , , , , , - ; ; ; ; ; — 45
0 10 20 30 40 50 60 0 10 20 30 40 50 60

Thoi gian (ngay) Thoi gian (ngay)
Ghi chd: —e— 100%PH —0— 100%RO —A— 50%RO +50%PH —¥— 100%LB —0— 50%LB +50%PH

Hinh 6: Dién bién pH ciia cac thi 4 ¢ dau vao (A) va diu ra (B)

Chandra e al. (2012) di dé nghi khoang pH 1. Trong giai doan dau 1a giai doan sinh a-xit do d6
thich hop cho qua trinh & yém khi tir 6,2 — 8,5 va pH s& xudng thip, nhung néu gia tri nay xubng
tdi wu cho qua trinh 0 yém khi dao dong tir 6,7 — thép hon 5,5 thi s€ gay tc ché sy hoat dong cuia vi
7,5 (Chandra et al., 2012; Liu et al., 2008) néu pH khuan sinh khi métan (Raja et al., 2012). Trong
qua cao hodc qué thap déu gy bét lgi cho hdn hop nghién ciru nay, gia tri pH trong hdn hop 0 xubng
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thép hon mirc gidi han t6i thiéu cho qua trinh san
xuat khi sinh hoc dac biét la & tai u nap 100%RO
va 100%LB.

Su giam thip pH cua céc tii 0 thuong lién quan
mat thiét dén qua trinh tich lily cac loai axit béo
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bay hoi trong mé  (Chandra et al., 2012; Raposo
et al., 2011). Nghién ctru nay cling ghi nhan hién
tugng tuong ty, cac tai u co pH giam thip 1a cac tai
U ghi nhén c6 hién tuong tich liy cac TVFAs. Hai
tai G 100%RO va 100%LB ghi nhan lugng TVFAs
cao hon han cac tii con lai (Hinh 7).

50
= Q —-9— 100%RO
= 40 1 I\ o
= / —-0— 50%RO+50%PH
8 N o —¥— 100%
= 301 0 ¥ \‘ /v\'/ \\ . v »LB
= v \ ) \ —-A— 50%LB+50%PH
> 50l & \ —a—
Z 0] & \\i o\ 100%PH
S laan” a/A\ \ oY
2101 .50 d g N8 Ay ? Ry
£ | %o A ORY
- 0 rhaty # @htn:q:n:n;n:n:q:n:;
5 10 15 20 25 30 35 40 45 50 55 6l
Thdi gian (ngay)
Hinh 7: Dién bién ham luwong TVFAs ciia cac tii
4 KET LUAN VA DE XUAT TAI LIEU THAM KHAO

4.1 Kétluan

C6 thé sir dung rom va lyc binh lam nguyén
lidu nap thay thé cho tdi 0 biogas loai PE vdi ty 18
50% (tinh theo VS) & quy md noéng hd ma khong
anh huong dang ké dén kha ning sinh khi, hiéu
suét clia tii so v6i ti 0 truyén thong nap hoan toan
bang phén heo.

Ty 1& nap 100%RO va 100%LB cho thay tui u
c6 thoi gian van hanh thap, khéi lwong nap khong
cao. Ngoai ra, pH giam thap, sy tich liiy TVFAs
cao ciing 1a mot trong cac han ché anh huéng dén
thoi gian van hanh, kha nang sinh khi cta cac tai
U nay.

4.2 Pé xuit

C6 thé str dung ngudn nguyén liéu rom hodc luc
binh dé nap vao cac thi i & muc thay thé 50% trong
giai doan thiéu ngudn chét thai. Sy giam pH, tich
lily TVFAs, rom va luc binh ndi trong t0i U 1a cac
yéu t6 can duoc theo ddi trong cac nghién ciru tmg
dung rom va lyc binh dé san xuét khi sinh hoc.
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