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Nhiém vu d6 an t6t nghiép

Lo1 cam on

Cic chir viét tit trong do an

CTR-HC Chét Thai Rén Hiru Co
CTR Chét Thai Rén

CTHC Chét Thai Hitu Co
PHYK Phan Hay Yém Khi
VSV Vi Sinh Vat

BMP Biochemical Methane Potential
MSW Municipal Solid Waste
PM Pig Manure

WH Water Hyacith

FW Fruit Waste

CC Cellulose Control

TS Total Solid

VS Volatile Solid

Ww Wet Weight

VFA Volatile Fatty Axit
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I. PAT VAN PE
I.1. Gi6i thi¢u

Ngay nay nén kinh té - xd hoi & nudc ta d3 va dang trén da ting trudng,
mang lai nhiéu dich vu dap tmg nhu cdu cudc sdng ngay cang cao cho con nguoi,
mat khac cac hoat dong phat trién kinh té - xa hoi nay cling da tao ra lugng chét thai
khong 16, luong chét thai ngay cang ting va nhu cau tai ché va xir 1y 1a diéu cap
bach dic ra dé tan dung chat thai 1a nguon tai nguyén. Trong d6 luong chat thai hiru
co chiém phan dang ké can duoc quan tim xir 1y theo hudng thich hop thay vi phai
mang di chén 14p tdn qua nhiéu dién tich, dic biét khi ma dan sé ngdy mot cang gia
tang va day 1a cac thanh phan c6 kha ning xir Iy theo phuong phap sinh hoc nhu
lam phéan boén hitu co hay xtr 1y phan huy sinh hoc yém khi dé c6 thé thu vé khi
biogas 1am ngudén ning lugng phuc vu cho chinh cudc sdng con nguoi. Dicu nay
cho thay xir Iy CTHC theo phuong phép phan huy sinh hoc yém khi c6 thé 1a huéng
giai phap pht hop dé xtr 1y va tan dung CTHC 14 ngudn tai nguyén sinh ning lugng
sach gdp phan bao vé mdi trudng va phat trién bén viing. Trong d6 thanh phan
métan dugc biét dén 1a thanh phan chinh trong khi biogas va 1a thanh phan khi chay
tao ning lwong. Nhu vy gid trj tiém ning métan sinh héa ctiia mdi loai CTHC khac
nhau chinh 13 gia trj biéu dat cho kha ning sinh ning luong ctia loai chit thai do.

Tiém ning métan sinh héa (BMP- Biochemical Methane Potential) cua
CTHC duoc hiéu 1a tao nhiing diéu kién ti vu nhét cho qua trinh phan hiy sinh hoc
yém khi CTHC & thu vé luong khi métan mong mudn cao nhit, nhu vay gia tri
luong khi métan t6i da duogc tich liy sau cung chinh 1a gia tri dai dién cho tiém
nang sinh khi riéng cua loai CTHC 4y. Tuy nhién mdi loai chat thai khac nhau s& c6
nhing thanh phan dic tinh 1y hoa khac nhau, va nhu vy ching s& c6 nhiing gia tri
BMP khéc nhau can phai xac dinh, sy khic nhau 4y c6 thé duoc hiéu 1a do tiém
nang sinh khi riéng cta timg phan tir nho ciu thanh nén tiém ning sinh khi chung
cho chinh loai chit thai d6, chiang han loai chét thai ma c6 nhiéu thanh phan lipids,
casein, protein, axit béo, dau mé - tiém nang sinh khi métan cao do day chinh la
nhimg phan tr c6 tiém ning sinh khi metan cao. Nguoc lai nhiéu thanh phan
hydratcacbon, lignin thi lai cho tiém ning sinh khi thdp. Bén canh d6 d6i véi mdi
loai CTHC khac nhau thi qua trinh PHYK ciing s& dién bién theo toc d6 khac nhau,
va thoi gian két thuc qué trinh cling khac nhau, sy khac nhau éy lai dugc thé hién
theo phuong trinh dong hoc phan huy tuong ung cho ting loai CTHC. Do d6 bén
canh vi¢c xac dinh gia tri BMP chung ta con xdc dinh phuong trinh dong hoc dé
lam co s& xem xét dién bién ciia qua trinh.

Nhu vay c6 thé hiéu gia tri BMP la thu6c do dé danh gia hiéu qua sinh khi
métan ciia mot loai chat thai nao do, day la van dé kinh té then chét dé ta c6 thé lua
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chon loai CTHC nao 1a phu hop dé xtr Iy va mang lai hiéu qua kinh té cao nhat,
cling nhu 13 thudc do quan trong dé danh gia hiéu suit qua trinh xu 1y trong thuc té.
Con phuong trinh dong hoc qua trinh PHYK véi hing sé dong hoc ctia qua trinh s&
cho ta biét kha nang PHYK cta mdét loai CTHC nao do6 voi tdc do sinh khi cao hay
thap tuwong tmg véi loai CTHC dé hay kho phan huy va thoi gian két thuc qua trinh
PHYK nhanh hay cham, tir phuong trinh dong hoc nay con gitp ta tinh toan va thiét
ké ddi voi cac hé théng PHYK hoat dong theo mé co khuéy tron lién tuc trong thuc
té. C6 thé noi ca hai thong ) nay rat quan trong dé ban dau lya chon thuc hién d6i
v6i loai CTHC nao va tién hanh thiét ké hé thong PHYK ra sao, sau cung 1a dé danh
gid, kiém soat hiéu qua va qua trinh thyc hién van hanh hé thdng xir Iy PHYK d06.

Hién nay, tai Viét Nam chua thay mét tai liéu ndo da cong bd xac dinh gia tri
BMP va dong hoc qua trinh PHYK cho céc loai CTHC, nén diéu nay 1a co sé quan
trong dé dé tai co thé cho moi ngudi thiy tam quan trong khi xac dinh chiing va 1a
minh chimg cho d& xuét giai phap PHYK méi phu hop ¢ nudc ta.

Vi diéu kién gi61 han cua dd an thi dé tai chi co thé tap trung vao mot )
loai CTHC dién hinh.

I.2. Muc dich dé tai

Xac dinh gia tri BMP ctia mot s6 loai CTHC, gia tri nay sé& 1a thong sb biéu
dat cho kha nang phan hay yém khi sinh khi métan ctia mot loai CTHC bat ki, con
1a mot thong s6 co ¥ nghia quan trong trong viéc lwa chon loai CTHC dé tién hanh
phan huy yém khi va mang vé loi ich kinh té cao nhét, co s¢ cho viéc danh gia hiéu
qua qua trinh xtr 1y yém khi CTHC tai cac hé thong xir Iy va gitip ta xem xét lai cac
diéu kién thyc hién téi wu.

Xac dinh phuong trinh dong hoc cta qua trinh PHYK cho ting loai CTHC
khac nhau trén co so két qua thu nhan dugc vé duong cong sinh khi métan tich liiy
theo thoi gian, cho ta biét kha nang PHYK ctia mot loai CTHC nao d0, thong s can
thiét dé tién hanh thiét ké hé thong PHYK va gitp danh gia dién bién cta qua trinh
PHYK.

I.3. Noi dung deé tai

Noi dung dé tai gdbm cac phan sau:

Phan 1. Djt véan dé

Phan II. Tong quan vé hién trang chét thai ran d6 thi Ha Noi va tiém ning
métan sinh hoéa cia CTHC

Phan I1I. Phuong phap

Phan IV. Két qua va thao luan

Phan V. Két luan, kién nghi va giai phap

Vien Khoa hoc va Cong nghé Moi truong (INEST) DPHBKHN - Tel: (84.4) 8681686 - Fax: (84.4) 8693551
_6-



II. TONG QUAN VE HIEN TRANG CHAT THAI RAN PO THI HA NOI VA
TIEM NANG METAN SINH HOA CUA CHAT THAI HUU CO
IL.1. Tong quan vé hién trang chit thai rin d6 thi Ha Noi
IL1.1. Tinh hinh chit thdi rin do thi Ha Nji
Thanh phd Ha Noi véi téng dién tich 1a 3.345Km> toan thanh phd c6 dén
6.448.837 (thdng ké vao ngay 01/4/2009), mat do dan sb trung binh 1a 1.928
ngudi/Km?, cho ta théy thanh phé Ha No6i la mdt trong nhitng thanh phé c6 mat do
dan cu cao hang dau. Dan cu dong dbc tao ra nhiéu van dé vé luong chat thai ngay

Vien Khoa hoc va Cong nghé Moi truong (INEST) DPHBKHN - Tel: (84.4) 8681686 - Fax: (84.4) 8693551
_7-



cang gia tang. Hon nita ti 1¢ ting dan s6 binh quan cua Ha Noi tu nim 1999 - 2009
la 2%/nam, cao hon 0,8% so voi ty 1¢ trung binh cua ca nuoc. Diéu cho thiy luong
chat thai ciing s& c6 xu huéng ngay mét cang gia ting theo muc ting dan sb va khi
nhu cau cudc séng ngdy cang cao thi luong rac thai theo binh quan dau ngudi ciing
ngdy cang ting hon. Theo bao cao cia URENCO nim 2008, mdi ngay mdi nguoi
dan Ha Noi thai ra 0.77Kg CTR. Con dén nam 2009 cho thdy tong luong CTR trén
ngay 1a vao ~ 6.150Tan/ngdy, cin ctr vao sd dan trén dia ban Ha Ni 1a gan 6,5 triéu
ngudi, nhu vay luong chit thai binh quan trén ddu ngudi trong ngay duoc xac dinh
13 ~ 0.95Kg/ngudingdy. Cho thiy lwong thai c6 xu huéng ting cao trong nhimg
nim gan day.

Chat thai rdn d6 thi tai dja ban Ha Noi phat sinh tir nhiéu ngudn khac nhau,
c6 thé & noi nay hay & noi khac, chiing khac nhau vé: sé luong, kich thudc, phan bd
vé khong gian. Viéc phan loai cac ngudn phat sinh chat thai ran déng vai trd quan
trong trong cong tac quan Iy CTR. CTR sinh hoat ¢ thé phat sinh trong hoat dong
cd nhan cling nhu trong hoat dong xa hoi nhu tr cdc khu dan cu, chg, nha hang,
khach san, cong ty, van phong va cdc nha may cong nghiép...

Céc ngudn phat sinh CTR sinh hoat bao gom:

— Khu dan cu.

— Khu thuong mai (nha hang, khach san, si€u thi, chg...).

— Co quan, cong s¢ (truong hoc, trung tdm va vién nghién ctru, bénh
vién...).

— Khu xay dyng va pha huy cac cong trinh xay dung.

— Khu cong cong ( nha ga, bén tau, sin bay, cong vién, khu vui choi,
duong phd...).

— Bun cin tir cic nha méy xir Iy nude thai, tir cac dudng éng thoat nudce
ctia thanh phd.

— Hoat dong cong nghiép.

— Nong nghiép.

Chat thai do thi & Ha Noi hau hét chua dwoc phan loai hodc phan loai chwa
thuc sy hiéu qua va viéc phan loai cling chi dugc thuc hién ¢ nhitng dia ban thi
diém nhat dinh, cu thé: Ha Noi bat dau thyc hién viéc phan loai chét thai tai ngudn
ttr nam 2006 theo dy 4n 3R duoc khéi dong véi sy hd tro cua td chtrc JICA va duoc
thi diém thuc hién tai 4 phuong thudc 4 quan cua Ha Noi: Phuong Lang Ha (Déng
Pa), phuong Thanh Cong (Ba Pinh), phuong Phan Chu Trinh (Hoan Kiém) va
phuong Nguyén Du (Hai Ba Trung). Sau thoi gian thuc hién, du an di gop phan
giam thiéu luong rac chén 1ap, cai thién diéu kién vé sinh méi truong trén dia ban,
dic biét 1a nang cao ¥ thirc cong ddng vé qua trinh phan loai chét thai tai ngudn. Toi
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day, du an 3R-Ha Noi s& mo rong chuong trinh phan loai rac tai nguon ra cac quan
Tay HO, Cau Gidy, Thanh Xuan, Hoang Mai, Long Bién va mot sé phuong, xa
thudc cac huyén Tur Liém, Gia Lam, Thanh Tri, BPong Anh, S6¢ Son...Dy an 3R (3R
1a tir viét tat ca 3 chir cai dau trong tiéng Anh: Reduce- Reuse-Recycle)
— Reduce (Giam thiéu): Giam thiéu luong rac thong qua viéc thay doi
16i séng hodc/va cach tiéu dung, cai tién cac quy trinh san xuit, mua ban
sach...Vi du: Str dung t0i gidy hay ti vai dé di cho thay cho ti nilon dé
nham giam luong rac thai phat sinh tir tai nilon. ..
— Reuse (Tai sir dung): Sir dung lai cic san phim hay mét phan cta san
phém cho chinh muc dich cii hay cho mgt muc dich khac. Vi du: st dung
lai chai dung nuéc khoang dé dung nudc nude. ..
— Recycle (Tai ché): Sir dung réc thai lam nguyén liéu san xut ra cac
vat chét c6 ich khac.

Phuong phap xir Iy cha yéu hién nay van 13 phuong phap chén lap, hon 78%
tong lwong chat thai dugc xtr Iy theo phuwong phap nay. Theo béo cao cia URENCO
Ha No6i nam 2008: Ty 1€ thu gom chét thai ran trong khu vuc ndi thanh Ha N1 dat
95%; Ty 1& thu gom chat thai rin trong khu vic ngoai thanh dat 60% cua tong
luong rac trén khip dia ban Ha No6i. Va chét thai ran ¢ noi thanh Ha Noi sau thu
gom dugc quan 1y nhu sau:

— Chén lap 78.3%.

— Téi ché 6.6%.

— Phuong phap hoa ly 5.3%
— Usinh hoc 4.7%

- Dot 0.1%

Theo ti 1& % néu trén, cho thay phuong phap chon lap van 1a puong phap
chinh dé xir 1y chit thai tai Ha Noi va xu hudng nay trong tuong lai s& 1a khong phu
hop khi ma mat d6 dan s6 Ha ndi ngdy mot ting, dién tich dit ngdy cang han hep...
can ¢ nhiing giai phap xu Iy méi phu hop hon.

Tac dong ctia CTR d6 thi dbi v6i moi truong va cude sdng con nguoi:

— Chét thai ran anh huéng dén tat ca cac moi trudng dat, nudc va khong
khi va anh huong tryc tiép hodc gian tiép dén stc khoe va cudc song ciia
con nguoi, cu thé:

—  Viéc thai bo, chén 1ap 1am tiéu tén 16n dién tich dat dai, gdy 6 nhiém

cd mot vung rong 16n td1 moi trudng xung quanh céac bai rac.
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—  Céc hoa chat, kim loai doc hai, cac dung méi hitu co... cé kha nang
gdy cac bénh tat hiém nghéo, ung thu ddi véi nhitng nguoi tiép xuc, dic
biét 1a cac cong nhan lam viéc tai cac bai rac, tai ché va xir 1y rac thai.
— Céc bai rac 1a noi cu tri cua nhiéu loai gam nhdm, con trung, tao
nhiéu méi lay lan dich bénh.
— MBodi truong thuan lgi cho cac vi sinh vat, virus, vi khuan gay bénh
cung véi diéu kién néng am nhiét déi, cac yéu to gid bao, mua s& mang
chung phat tan di xa va lan truyén gay bénh.
— Nudc rac xam nhdp vao nudc ngdm, nudc mit gdy 6 nhidm va mang
nhiéu man mong dich bénh.

IL1.2. Sw cdn thiét phdi xir Iy thanh phin CTHC

Ty 18 phan trim céc chit co trong chét thai khong 6n dinh, rat bién dong theo

mdi dia diém thu gom rac, phu thudc vao mirc séng va phong cach tiéu dung cia
ngudi dan & noi sinh sdng. Nhung nhin chung thi lwgng CTHC chiém phan 16n
dang ké trong tong thanh phan chat thai, cu thé dugc néu nhu sau:

Theo Béo céo cong tac quan 1y chét thai ran thanh phé Ha Noi nim 2008 cua
URENCO Ha Ngi [1], ta ¢6 bang tong hop céc sb liéu vé thanh phan rac thai Ha Noi
nhu sau: (Bang I11.1)

Béng II.1. Tong hop cac sb liéu vé thanh phan chét thai Ha Noi (Nguon Bdo cdo
cong tac quan Iy chdt thai ran thanh phé Ha Néi nam 2008 ciia URENCO).

TT | Cac thanh phan co ban % vé khoi| Luong
luong (tan/ngay)

1 | CHC (rau, cdy, thuc an thtra) | 41.98 31.065
2 | Giay 5.27 3.900
3 | Plastic, nilon, cao su, doda | 7.19 5.321
4 | GO vun, gié rach 1.75 1.295
5 | Xuong, vo trai, 0¢ 1.27 0.940
6 | Gach, da, soi, bétong 6.89 5.099
7 | Thuy tinh 1.42 1.051
8 | Kim loai, vo do hdp 0.59 0.437
9 | Céac tap chat nho kho phan | 33.67 24.892

loai
10 | Tong cong 100 74.000

Do pH trung binh : 6,57

Do am : 60 — 67%

Ty trong : 0.38 — 0.416 tan/m’
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— Du bao thanh phan rac théi trong twong lai, theo don vi % khdi luong
(Bang 1.2).[2]

Bang I1.2. Bang dy bao thanh phan chat thai ciia cic nim vé trudc va trong

tuong lai, theo don vi % khéi luong (Nguon: Céng ty méi truong dé thi Ha

néi, Bdo cdo tong két cong tic quan 1y chat thdi ran thanh pho Ha Néi,

2002.)
T | Thanh phén 1997 — 2000 | 2005 - 2010 | 2010 - 2020
T
1 | Chat hitu co 51.06 48 45
2 | Giay 4.6 6.8 8.2
3 | Chat déo,cao su 5.79 6.4 7.8
4 | G6 muc,dé rach 4.08 5.5 5
5 Gach vun,so1 da 1.07 4.8 5.8
6 | Thuay tinh 7.09 2.5 3.0
7 | Xuong,vo trai,oc | 1.12 1.0 1.5
8 | Kim loai,vé do hop | 0.6 3.0 3.7
9 | Tap chat 24.58 22.0 20.0
10 | P pH 6—7 6—7 6—7
11 | Do am (%) 62 62 60
12 | Ty trong (tin/m*) | 0.42 0.42 0.42

Nhdn xét: Tl 2 bang sd liéu trén cho thiy rang ty 1¢ thanh phan hitu co
chiém phan 16n trong tong lugng chat thai, chiém dén hon 41% tong luong chat
thai. Bao gdm chu yéu 1a CTHC tir cac khu cho, khu dan cu véi phan 16n 1a cac loai
rau, vO hoa qua, thirc an thira... c6 ban chit 1a d& phan huy sinh hoc. Day chinh 13
loai chit thai ngay ban dau khong can phai xir Iy theo phuong phap chén 14p vi tén
qua nhiéu dién tich nhu hién nay ma c6 thé xtr Iy hay c6 thé tan dung dé 1am ngudn
nguyén liéu cho cac cong nghé tai ché chat thai hiru co bang phuong phéap sinh hoc
nhu: lam phan bon hitu co hay 4 trong cac ham i yém khi dé sinh khi biogas va chat
thai sau qué trinh U lai c¢6 thé tin dung 1am phan bén. Néu nhu chit thai duoc phan
loai mot cach ki cang tai ngudn phat sinh hay cac khu xtr 1y tai ché. Pay chinh 1a
hudéng di méi pht hop va 1a myc tiéu ciia cdc nude trén hét thé giéi huéng dén bao
vé mdi trudng moi truong va gop phan phat trién bén virng va Viét Nam ciing dang
mong mubn hudng dén.

Gop phan 16n nhat vao tong lugng CTHC chung, c6 thé ké dén 1a nganh
ndéng nghiép trong trot va chin nudi, ching han nhu nhitng chat thai tir hoat dong
thu hoach mua mang, thai bo cac phan khéng thu hoach, thai bo chit thai hay phu

pham trong ché bién; chat thai tr cdc dong vat chan nudi nhu cac loai gia suc, gia
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cam, xac chét dong vat do dich bénh...Hién tai viéc quan 1y va thai bo cac loai chat
thai nong nghiép khong thudc vé trach nhiém cua cac cong ty méi trudng do thi caa
cac dia phuong. Do dé ciing di phin nao gy ra nhiéu van dé vé moéi trudng, va
thiét hai kinh t& khi ma bung nd dich bénh lay lan thi viéc thai bo dong vat chin
nudi 14 vin dé hét strc quan tAm cha y. Nén rt cin dugc quan tam xur 1y.

Bén canh d6 luong CTHC tir cac nganh coéng nghiép ché bién luong thyc,
thuc pham véi lugng thai 1én. Do d6 yéu can can xtr Iy CTHC tir cac nganh cong
nghiép nay 1a diéu dang quan tim xem xét dé ma c6 thé xur 1y va tan dung ching
mot cach hop li.

Ngoai ra con ké dén cac loai thuc vat thuy sinh von ¢6 mat xung quanh ta véi
s6 luong dang ké dén nhu: béo luc binh, rong xwong ca, ciy lau, cdy bd hoang, cay
co nén, day dugc xem la cac loai thuy sinh c6 lugng 16m & cac khu vuc ao hd, song
sudi, khe dap, dam lay, chung phat trién rat nhanh va sinh khoi tang cao, dic biét la
béo luc binh. Chung l4n chiém dién tich mit nude canh tac nuéi trong thity san, 1am
kho khin trong van chuyén di lai boi cac phuong tién duong thuy hay tai cac ao h,
song sudi 1am che l4p phan anh can thiét cho nhiéu loai phat trién chinh vi vay da 1a
giam da dang sinh hoc, sy bung nd cua chiing thuc sy gay ra nhitng anh huong nhét
dinh, chang han nhiéu noi c6 béo lyc binh phat trién qua nhiéu di gy ra anh huong
16n budc ho phai phun cac thube diét cé dé loai trir, ddy 14 cach lam khong phu hop
va dd gy 6 nhiém ngudn nude. Theo duoc biét tai Can Tho noi co nhiéu séng nudc
va béo luc binh, gan day di ap dung phwong phap PHYK ddi véi béo luc binh dé
sinh khi métan va da thu vé nhiéu lo ich cho chinh cudc sdng cua ngudi din noi
day. Do d6 ta can quan tim dén xir Iy dbi v6i chung theo hudng phu hop va sinh loi
vi ban chat chung la nhiing loai thuc vat c6 do am cao rat dé phan huay sinh hoc, dac
biét 1a PHYK.

I1.2. Tiém niing métan sinh héa ciia CTHC
I1.2.1. Co 56 Iy thuyét ciia qud trinh phén hiiy yém khi
11.2.1.1. Khai niém
Nguyén tic: Qua trinh phan huy yém khi 13 qua trinh sir dung cac vi sinh

vat yém khi va tuy tién dé dé phan huy cac hop chét hitu co ¢6 thé phan huy sinh
hoc sinh khi biogas trong diéu kién khong c6 oxy.

Nhu vy qué trinh phan giai cac chat hitu co xay ra trong méi trudng khong
c6 oxy dugc goi 1a qua trinh phan huy ky khi (hodc yém khi). San pham khi thu
duoc 12 mot hdn hop khi sinh hoc goi 1a khi biogas. Thanh phan chu yéu caa khi
sinh hoc 1a khi métan (CH,) va cacbonic (CO,) va mot s cac khi khac, cu thé thanh
phan nhu theo (Bdng 11.3).
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Bang I1.3. Thanh phan cua khi biogas.[12]

Khi biogas
CH, CO, N> H» H,S
55-65% 35-45% 0-3% 0-1% 0-1%

Nhu vay khi biogas c6 2 thanh phan chil yéu 1a khi cacbonic (CO,) va khi
métan (CH,) va tiy thudc vao loai chat hitu co va qua trinh thyc hién phan hiy ma
khi biogas c6 %CH4, % CO2 khac nhau. Trong d6 khi CH, 1a thanh phan khi duoc
quan tdm hon ca vi day chinh 1a phan chay duogc, nd c6 nhiét trj rat cao
(9.000Kcal/m®), chi kém hon so v6i didu moé (18.000Kcal/m?). Khi chay c6 mau
xanh da troi va toa sang yéu. Bén canh dé khi biogas c6 chira khi hidro sunfua
(H2S) nén c6 mui tring thdi, day 1a moét loai khi gy ngd doc, cling 1a mot loai khi
an mon rat 16n. va khi biogas 1a khi khong duy tri su sdng nén c6 thé gdy ngat tho,

dan téi tir vong.

I1.2.1.2. Nguyén li¢u

Céc chit hitu co c6 ngudn gdc sinh hoc déu ¢ thé 1am nguyén liéu cho qua
trinh phan hay yém khi sinh hoc. Nguyén li¢u c6 thé chia 1am 2 loai, nguyén liéu co
ngudn goc tir dong vat va c6 nguodn gdc tir thyc vat.

Ngudn gbc dong vat: phan gia stc, gia cAm, phan béc... Cac bd phan co thé
cua dong vat nhu xac dong vat chét, chat thai va nude thai cac 10 mo, co sé ché bién
thuy hai san... Cac loai phan da duogc xur 1y trong bd mdy ti€u hoé cua dong vat nén
dé phan giai va nhanh chong tao KSH. Tuy vay thoi gian phan gidi cia cac loai
phan khong dai (khoang tir 2 - 3 thang).

Nguon goc thyc vat: 14 cay va cdy than thao nhu phu pham ciy trong (rom,
ra, than 14 ngd, than chudi, khoai, d4u...), CTR sinh hoat hitu co (rau, qua, luong
thuc bo di...) va cac loai cay xanh hoang dai (béo, rong, cac cay phan xanh...). Thoi
gian phéan giai ciia nguyén liéu thyc vat thuong dai hon so vai cac loai phan (co thé
kéo dai hang nam). Hay tir cac loai nudc thai cong nghiép luong thuc, thuc pham
(banh, bun, mi soi, tinh bét...), thuc phém (duong, banh keo, bia, rugu, nudc hoa
qua, ca phé...), gidy, duoc pham... c6 chtra ndong dd chét hitu co cao. Cac chat hitu
co 13 nguyén nhan gay 6 nhiém méi trudng néu dé chung phan giai trong ty nhién.
Vi thé can phai dugc xir 1y trude khi thai vao hé thdng thoat nude chung, ddng thoi
thu hoi duoc khi sinh hoc phuc vu nhu cAu nang luong.[23,24]

I1.2.1.3. Co ché cta qué trinh phan hity yém khi va tac nhan sinh hoc theo ting giai

doan
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Qua trinh phan hily yém khi chat hitu co rat phirc tap lién quan dén rat nhiéu
phan ¢mg va san pham trung gian. Tuy nhién nguoi ta thuong don gian hoa ching
bang phuong trinh sau déy:

Co ché cuia qua trinh phan giai yém khi cac chat hitu co gdm 3 giai doan, ddi
khi chia lam 4 giai doan ( tic giai doan axit hoa s€ phan thanh 2 giai doan: giai
doan 1én men axit va giai doan 1én men axit axetic), cac giai doan dugc mo ta theo

so d6 sau (Hinh I1.1)

Giai doan

thuy phan

Giai doan
Lén men axit
Giai doan
axit hoa
Giai doan 1én men

axit axetic

Giai doan

Vien Khoa hoc va Cong nghé Moi truong (INEST) DPHBKHN - Tel: (84.4) 8681686 - Fax: (84.4) 8693551
_14-



métan hoa

Hinh II.1. Cdc giai doan cia qud trinh phan hiy yém khi.[12]
Giai doan 1: Giai doan thuy phan.

Duéi tac dung ciia enzim thuy phan ciia cac VSV, cac hop chét hiru co phtc
tap nhu: gluxit, lipit va protein...dwgc phan giai thanh cac chat hitu co don gian
thanh cic chat hitu co don gian nhu: Pudng, peptit, glyxerin, axit hitu co, axit
amin...

Giai doan 2: Giai doan 1én men axit hiru co.

Céc san pham thity phan s& dugc phan giai yém khi tao thanh céc axit hitu co
cO phan tr lugng nho hon nhu axit butyric, axit propionic, axit axetic, axit formic.
Trong qua trinh 1én men axit hiru co, mot sd axit béo phan tr luong 16n duoc
chuyén héa tao axit axetic.

Ngoai ra, su 1én men cling tao thanh cac chét trung tinh nhu: Rugu, andehyt,
axeton, cac chat khi CO,, H,, NHs, H,S va mot luong nho khi mercaptan, indol,
scatol...Trong giai doan nay BOD va COD giam khong dang ké do day chi la giai
doan phan cit cac chét phirc tap thanh cac chat don gian hon va chi c6 rat nho mot
phan chuyén thanh CO, va NH; , dic biét do pH cua méi trudng co6 thé giam.

Giai doan 3: Giai doan tao khi métan.

Pay 14 giai doan quan trong nhit cta qua trinh

Duéi tac dung cua cac vi khuin métan héa, cac axit hiru co, cac chit trung
tinh...bi phan gidi tao thanh khi métan.

Su hinh thanh khi métan c6 thé theo hai co ché sau:

— Do decacboxyl hoa cac axit acetic:

CH;COOH CO, + CH,4
— Do khir CO2 trong dé chat nhuong dién tr 14 H2 hodc cac chit mang H+
trung gian:

4H, + CO; CH,4 + 2H,0O

I1.2.1.4. Tac nhan sinh hoc

1.T4c nhan giai doan cua giai doan 1: Bacillus, Pseudomonas, Poteus,
Micrococus, Clostridium.

2.Téc nhan sinh hoc cua giai doan 2: Streptococus, Aerogennes, Bacterium,

Clostridium.
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3. Tac nhan sinh hoc cua giai doan 3:
o Nhém wa 4m:
= Methanococus,
» Methanobacterium.
» Methanosarcina.
o Nhom ua néng:
* Methanobacillus.
» Methanospirilium.
» Methanothrix.
I1.2.1.5. Cac yéu t6 anh hudng
1. Méi truong
Qua trinh 1én men tao khi sinh hoc c6 sy tham gia ctia nhiéu vi khuén, trong
d6 cac vi khuan sinh metan 1a nhitng vi khuan quan trong nhat, chung 1a nhiing vi
khuan ky khi bat budc. Su c6 mit ctia oxy s& kim hidm hodc tiéu diét cac VK nay, vi
vay phai dam bao diéu kién yém khi tuyét d6i ctia moi trudng 1én men.
2. Nhiét do
Trong tu nhién métan duoc san sinh ra boi cac vi khuan trong mot khoang
nhiét do rat rong. Nhi¢t do va su bién ddi cua nhiét do trong ngdy va cac mua anh
hudng dén téc do phan hay yém khi. Thong thuong thi bién d6 nhiét 6 sau day
dugc cha y dén qua trinh sinh khi biogas. (Bdng I1.4)
Béang I1.4. Khoang nhiét d0 hoat dong ciia VSV

Nhom VSV Nhiét do, °C
Khodng Tbi uu
Utu lanh (Psychrophilic) -10-30 15
Uu 4m (Mesophilic) 20-50 35
Uu nhiét (Thermophilic) | 45-75 55

Tbc do sinh khi phu thudc vao nhiét do hoat dong cuia nhém vi khuén (Hinh
I1.2), khi nhiét do ting thi tbc do sinh khi ting nhung & nhiét do trong khoang 45°C
thi tbc d6 sinh khi giam vi khoang nhiét d6 nay khong thich hop cho ca 2 loai vi
khuén, nhiét d6 trén 60°C thi tbc do sinh khi giam dot ngdt va qua trinh sinh khi bi
kiém ham hoan toan & nhiét do 65°C.
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Hinh I1.2. Khodng nhiét @ trong phdn hity yém khi. [13]

Dé co thé tang cudng qua trinh xir 1y, thu v& gia tri métan cao nhit thi can
phai dam bao t6t nhiét d6 tdi wu, trong thuc té ngudi ta thuong thuc hién phan hay
yém khi & khoang nhiét do mesophilic vi sé& tiéu ton it nhiét cung cap cho qua trinh
va chat lugng métan t6t hon do kha ning cam gitr khi tot, con mong mudn thoi gian
xur Iy nhanh thi thuong thyc hién ¢ dai nhiét nhiét d¢ thermophilic.

3. Do pH va dj kiém

pH trong thiét bi nén dwoc diéu chinh & muc 6,6 — 7,6, toi wu trong khoang 7
— 7,2, Mic du vi khuén tao axit c6 thé chiu duoc pH thip khoang 5,5 nhung vi
khuan tao metan lai bi ¢ ché ¢ pH nay. pH ctia hdm t c6 khi ha xudng thap hon 6,6
do sy tich tu qué dg cac axit béo do ham 0 bi nap qua tai hodc do cac doc td trong
nguyén liéu nap wc ché hoat dong ciia vi khuan métan.

Do kiém cia ham 1 nén dugc gilt & khoang 2500 — 5000 mg/I ldé tao kha
ning dém t6t cho nguyén liéu nap.

4. Piac tinh ciia nguyén li€u

Ham luong chat kho: Ham luong chat kho thuong duoc biéu thi 13 phan
tram. Qu4 trinh phan huy sinh metan xay ra thuan lgi nhat khi méi truong c6 ham
luong chat kho téi vu vao khoang 7-9%. Ddi voi béo tdy ham luong nay 1a 4-5%,
con rom ra 1a 5-8%. Nguyén liéu ban dau thuong co6 ham luong chat kho cao hon
gi tri toi uu nén khi nap vao thiét bi phan hity yém khi can phai pha thém nuéc.

Ty I¢ Cacbon va nito C/N: Ty 1¢ gitra lugng cacbon va nito (C/N) c6 trong
thanh phan nguyén liéu 12 mot chi tiéu dé danh gia kha ning phan huy cta né. Vi
khuan yém khi tiéu thu cacbon nhiéu hon nito khoang 25 — 30 lan. Vi vay ty 18 C/N

25-30
ctia nguyén liéu bang 1 1atbi vu. Ty 1& ndy qué cao thi khong da dinh dudng

cung cip cho vi sinh vat va qué trinh phan huy xay ra chdm. Nguoc lai ty 16 nay qua
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thap thi qua trinh phan huy ngimg tré vi tich luy nhiéu amoniac 1a mot doc to d6i
v6i vi khudn & ndéng do cao, ngoai ra can c6 nhitng nguyén tb vi lugng can thét cho
su phat trién va hoat dong cua cac VSV.
5. Thoi gian luu

Dbi voi phan dong vat thoi gian phan huy hoan toan co thé kéo dai t6i vai
thang. D6i voi nguyén liéu thuc vat, thoi gian nay kéo dai t6i hang nam. Tuy nhién
tdc do sinh khi chi cao ¢ thoi gian dau, cang vé sau toc do sinh khi cang giam. Qué
trinh phan huy cta nguyén liéu xay ra trong mot thoi gian nhat dinh. Vi thé nguoi ta
phai lya chon thoi gian luu sao cho trong khoang thoi gian nay téc d6 sinh khi 13
manh nhét va san luong khi thu dugc chiém khoang 75% tong san luong khi cua
nguyén li¢u.
6. Anh huéng ciia cac chit khoang va mét s6 doc t6 trong nguyén liéu nap

Céc chat khoang trong nguyén liéu nap co tic dong tich cuc hodc tiéu cuc
dén qua trinh sinh khi métan. Cac chat khoang nay con gy hién twong cong hudng
hodc doi khang. Hién tugng cong hudng la hién tugng tang doc tinh ctia mot
nguyén t6 do sy c6 mit cia mot nguyén té khac. Hién twong dbi khang 1a hién
tuong giam doc tinh ciia mot nguyén té do su c6 mit cia mot nguyén t6 khac.
Bang I1.5. Mot s6 chat (rc ché qu4 trinh sinh khi métan [13]

Nhin to Nong d9 gy trc ché mg/l
Axit hitu co > 2000
1500 — 3000 (& pH > 7,6)
Nito amon > 200
Sulfide (hoa tan) > 3000 gay doc
Ca 2500 — 4500
8000 trc ché manh
Mg 1000 — 1500
3000 trc ché manh
K 2500 — 4500
12000 {rc ché manh
Na 3500 — 5500
‘ 8000 {rc ché manh
bong 0,5 (dang hoan tan)
Cadimium 150
Sat 1710
Cr6+ 3
Cr3+ 500
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Nikel 2
7. Khuay trén

Khuéy tron tao diéu kién cho vi khuén tiép xtc véi chét thai lam tang nhanh
qua trinh sinh khi. N6 con 1am giam thiéu sy ling dong cta cac chét ran xudng day
ham va su tao bot va vang trén mit him u. Nhung ddi voi cac nguyén liéu u ma da
c6 san nhiéu VSV va chung VSV yém khi nhu phan heo dic biét 1a phan bo co
nhiéu chiing VSV yém khi thi khong can thiét khudy tron.
8. Su canh tranh giira vi khuin lru huynh va vi khuin métan

Vi khuan luu huynh va vi khuin metan c6 thé canh tranh cac chét cho dién tir
nhu acetate va H,. Cac nghién ciru vé& dong thai hoc cua 2 nhém vi khuan nay cho
thdy vi khuan khtr luu huynh c6 i luc véi acetate cao hon vi khuan metan (Km =
9,6 mg/1 so v6i Ks = 32,8 mg/1), diéu nay c6 ¥ nghia 13 vi khuan luu huynh sé& thing
thé so voi vi khuan metan & nong do acetate thap. Vi khuan luu huynh va vi khuan
metan canh tranh manh & ty 16 COD/SO4* tir 1,7 — 2,7. Khi ti 1€ nay tang vi khuén
metan s€ théng thé va nguoc lai.
I1.2.2. Sw cin thiét xdc dinh gid tri BMP va hing sé dong hoc

Hi¢én nay ¢ Viét Nam, chi mot phﬁn CTHC dugc dem tai st dung, con lai

phan 16n 1a dem chon lap. Voi luong chét thai ngdy cang ting, v6i diéu kién “dat
chat nguoi dong” nhu Viét Nam, viéc xay dung cac bai chon lép s€ ngay cang kho
khan. C6 thé ndi & nude ta, khi sinh hoc 1a mét nguén nhién liéu “sach” va tiét kiém
nhit do tan dung dugc ngudn chat thai tir nong nghiép va cac d6 thi. Mo hinh
biogas méi dugc tmg dung & cic ving ndng thon, véi nguyén lidu tir chat thai chin
nudi va tréng trot. Trong khi d6 lwong CTHC c6 trong CTR d6 thi chiém phan 16n
(chiém hon 42% tong lugng CTR) nén viéce xir Iy CTR-HC d6 thi va cac loai CTHC
khac bang phan hity yém khi sinh biogas c6 thé 1a mot huéng di phu hop goép phan
giai quyét tinh trang lwong 16n CTR-HC d6 thi va CTHC thay vi can phai chon lap.
Tuy nhién mudn c6 thé ap dung phuong phap PHYK cac CTHC vao thuc té
1a diéu khong don gian, boi 18 ching ta can c6 nhitng thong sb cho biét rd can phai
thue hién dbi véi loai chat thai nao dé thuc hién PHYK dé mang vé loi ich kinh té
cao nhat va phai thiét ké hé thong PHYK d6 ra sao va hon nira 1a can phai danh gia,
kiém tra hiéu qua cia toan qua trinh xir Iy 4y. Do d6 ching ta can phai nghién ctru
dé ma xac dinh truéc nhitng thong sb ay, thong s6 quan trong d6 cé thé néi dén
chinh 13 gia tri BMP va hang s6 dong hoc ctia qua trinh. Béi 18:
— Gi4 tri BMP s@ la: thudc do dé danh gia hi¢u qua sinh khi métan cua mot
loai chat thai nao do6, ddy 1a van dé kinh té then chét dé ta c6 thé lwa chon loai
CTHC nao 1a phu hop dé xir Iy va mang lai hiéu qua kinh té cao nhat, ciing
nhu 1a thudc do quan trong dé danh gia hiéu suat qua trinh xir 1y trong thuyec té.
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—  Con phuong trinh dong hoc qua trinh PHYK véi hang s6 dong hoc clia qua
trinh s& cho ta biét kha nang PHYK cua mot loai CTHC nao do véi tdc do sinh
khi cao hay thip twong tmg véi loai CTHC d& hay kho phan hiy va thoi gian
két thuc qua trinh PHYK nhanh hay cham, tir phuong trinh dong hoc nay con
gilp ta tinh todn va thiét ké dbi voi cac hé théng PHYK hoat dong theo mé c6
khudy tron lién tuc trong thuc té. C6 thé néi ca hai théng sd nay rat quan trong
dé ban dau lya chon thyc hién doi véi loai CTHC nao va tién hanh thiét ké hé
thdng PHYK ra sao, sau cing 1a dé danh gia, kiém soat hiéu qua va qua trinh
thue hién van hanh hé théng xir Iy PHYK do.

— Hién nay, tai Viét Nam chua théy mot tai li¢u nao da cong bd xé4c dinh gia
tri BMP va dong hoc qua trinh PHYK cho céac loai CTHC, nén diéu nay 1a co
s& quan trong dé dé tai c6 thé cho moi nguoi thiy tim quan trong khi xac dinh

ching va 1a minh chimg cho dé xuat giai phap PHYK méi phu hop & nudc ta.

Thanh phan chi yéu ciia biogas 1a métan, day 1a thanh phan khi ddt sinh ning
lwong, né co nhiét tri cao (gan 9000Kcal/m®). Do dé, nhiét tri ciia biogas khoang
4500 — 6000 Kcal/m®, tiy thudc vao phan trim ctia métan hién dién trong biogas.
Pong co chay bang biogas c6 thé bién 1m? biogas thanh 1kWh dién, tiét kiém dugc
0,4 lit diesel va gop phan 1am giam phat thai 1kg khi CO, vao bau khi quyén.

I1.2.2. Mét sé gid tri BMP va hang so dong hoc

Gia tri BMP la gia tri luong khi métan cao nhét thu dugc tr viée phan huy
yém khi mot loai CTHC, dé c6 thé thu vé lugng métan cao nhét thi can phai dam
bao moi diéu kién t6i vu cho qua trinh phan huy nhu: nhiét do, khudy tron, d6 pha
lodng, dinh dudng, giéng vi sinh vat.

Hing s6 dong hoc K (ngay" ) tuan theo phan ung phan hiy bac lcta qua
trinh PHYK sinh khi métan 1 gia tri x4c dinh toc do qué trinh phan huy, gia tri K s&
phu thudc va dic trung cua loai chét thai, chat thai d& phan huy — hing s6 K 16n, tirc
tbc @6 PHYK xay ra nhanh va qua trinh phan huy két thuc sém hon so véi chat thai
kho phan hity — hang s6 K nho, tirc toc 36 PHYK xdy ra cham va thoi gian phan
hay 1au hon.

M&i loai CTHC khac nhau sé& co gia tri BMP khac nhau, va hﬁng $6 dong hoc
khac nhau, su khac nhau d6 c6 thé thiy r6 & (Bang I1.6)

Béng I1.6. Cac gia tri BMP tdi da Bo va hang s K ctia mot s loai CTHC.

Loai CTHC B k (ngay™) Tham khao

0

NmI. CH /o VS
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Gidy vin phong 369 0.136 [3]
Céc loai hop gy 278 0.058
) 203
Tap chi 0.116
Gibv bi 100
iay bao
Thite &0 nhanh 318 —-349 0.069
He an fian 340 0.083 - 0.141
Giay sa
i Y 209 0.083
co 123
Cac loai la cay 0.084
) 134
Céc loai canh cay 3 0.084
Chat thai san vuon 0.035
. 189 — 222
CTR-HC 36 thi nN&7
Cac loai co 160 — 390
Cac loai gb 14 - 320
Thtrc an thira 540 [8]
CTR-HC db thi 220 0.13-0.16
Thirc an thira 472 [30]
Ligno-cellulosics 20-270 [31]
CTR-HC d6 thi 230 -250 [32]
CTR-HC d6 thi 190 [33]
CTR-HC d6 thi 0.1 [34]
Banh mi lia mi 0.195 [35]
Cac loai 14 cay 0.215
VO cay 0.076
Rom 0.087
Cac loai vo cam 0.264
Co 0.09
CTR-HC d6 thi 260 [15]
495 [7]
Phan lon 224 — 443 [36]
328 — 384 [37]
Béo lyc binh 190 -320 0.09 - 0.11 [8]
. B [15]
Chét thai trai cay 250 =370 58]
. _ 269
Chat thai rau xanh
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Hang s6 dong hoc PHYK ciia mot s6 co chat (Bang 11.7) [13]

Loai co chat Hing s6 dong hoc K (ngay )
Carbohydrates 0.5-2
Lipids 1.1-0.7
Proteins 0.25-0.8

Cac CTHC ma giau diu mé, protein, lipids, casein vén c6 nhiéu trong chat
thai thit, ca phé li¢u, thurc an thtra, mau, da m¢ dong vat thuong cho hiéu qua sinh
khi cao, con CTHC ma c6 nhiéu thanh phan hydratcacbon, cellulose, lignin ¢
nhiéu trong 14 cay, gidy, g, rom, mun cua thi cho tiém ning sinh khi thap hon.

Bén canh 4y thanh phan cic chét co trong CTHC ciing thé hién kha ning
phan hiy CTHC nhanh hay cham, cu thé cac thanh nhiéu phén tinh bot, duong, axit
hitu co thi s& d& phan hiy — ¢6 hang s6 K 16n, nhung loai CTHC ma c6 thanh phan

dau m&, casein, cellulose thudc thanh phan khé phan huy — c6 hang s6 K nho.

III. PHUONG PHAP

II1.1. Qui trinh iy miu CTHC

Mau CTHC lya chon thyc hién 1a loai mau c6 luong thai 16n trong thuc té vi
day 1a luong thue sy can quan tim xem xét, do d6 nghién ctru da tap trung thuc hién
vOi cac mau sau: mau CTR-HC do6 thi, bén canh éy con lya chon mot s6 miu dai
dién: tiéu biéu cho CTR-HC cong nghiép thuc pham (mau chat thai trai ciy), tiéu
biéu cho nganh ndng nghiép chin nudi (miu phan lon) va con ké dén cac thyc vat
thiy sinh xung quanh ta nhu (béo luc binh) dugc xem 1a thuc vat c6 sinh khdi ting
nhanh.

Danh sach, loai mau CTHC lya chon thuc hién (Bang I11.1)
Bang II1.1. Liét ké cac loai CTHC lya chon thyc hi¢n

TT 1 2 3 4
Loai CTR- CTHC nong | CTR-HC thiy | CTR-HC cong nghiép
oai . ,
x HC d6 | nghiép chin nubi | sinh (Béo luc | thwe pham (Chat thai
mau
thi (Phan lgn) binh) trai ciy)
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IIL1.1. Qui trinh ldy mdu CTR-HC db thi

1. Dia diém ldy mdu:

Mau duoc 1ay tir nha may ché bién phan hiru co Cau Dién, 60B Nhué Giang,
Tay Md, Tir Liém, Ha Noi, trong 7 lan liy & cic ngay khic nhau trong thang
11/2009 dén thang 5/2010.

Tai day nguén thu gom duogc thuc hién tai 4 phuong thi diém thudc 4 quan
cia Ha Noi: Phuong Lang Ha (Pong Da), phuong Thanh Cong (Ba Pinh), phuong
Phan Chu Trinh (Hoan Kiém) va phudong Nguyén Du (Hai Ba Trung). CTR thu gom
la CTR da dugc phan loai tai cac hd gia dinh va la tir rac céc chg. Mbi ngay nha
may phan Cau Dién tiép nhan 50 tin/ngay, mdi quan thu gom duoc ~ 10-15
tAn/ngay. Mdi quéan s& duoc bd tri 1 xe chd rac va hoat dong thu gom chuyén ché vé
nha may tir 5" chiéu hém trudc = 6" sang hom sau.

CTR c6 nhiéu thanh phan tap chat vo co, chil yéu nhu: xi than t6 ong, cui gd,
v6 Oc, thuy tinh, xwong, gié rach...thanh phan hitu co chua duoc cao, nguyén nhan

do viéc phan loai tai nguén chua duogc hi¢u qua.
2. Vi tri ldy mdu

Do hé théng phan loai CTR bang may con yéu kém, nén phan 16n luong sau

phan loai bang may con c6 nhiéu tap chat vo co (Hinh I1L1).

2 £ ﬁ .,‘. ! L Tl .

- - s

| AN e VR Wl
Hinh III.1. Hinh dnh thé hién heong lom tap chdt sau phdn logi bang may.
Nén can phai tiép tuc phan loai thu céng bing tay dé ldy duoc phan hiru co
lam thi nghiém. Tuy nhién & nhiing thoi diém thyc hién 1y miu ma tai nha may
chua di vao hoat dong phan loai CTR bang may hay ké ca su c6 hé thong bi hong
héc thi ¢6 thé ldy mau tai noi tap két rdi tién hanh phan loai thu céng. (Hinh I11.2)
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Hinh I11.2. Vi tri thuc hién lcfy mau
3. Cdch thirc ldy méu

Céch 1ay mau can phai dang dé dam bao tinh dai dién, cu thé luong mau liy
can phai 16n va phai ldy & cac diém khac nhau cta cung 1 vi tri ldy mau, dwoc mé ta
theo so d6 1ay mau (Hinh I11.3)

=i M1

Tigp tuc guy trinh cho i

khi thu dufoc rac khodng )

500 kg Mau dai dign truiac

- . khi phan loai

Lay 4m3 rac, Chia 4 phan, . i
trin cfeu va 5y 2 phdn L
yurt thanh chéa nhau Phén loai
hink cén

o

MAL dai dign sau
khi phan loai

100k chia larn 4, 13y trin déu v wun
9 hai phin chéo thinh kinh cén
Hkau

Hinh I11.3. Cach thurc ld'y mau CTHC dai dién.
» Mo ta qui trinh:

Chat thai dugc tap két tai nha may s€ dugc tién hanh léy khoang 4m’, sau do
tién hanh tron thanh déng hinh con chia bén va iy 2 phan chéo nhau dé thyc hién
phan loai thti cong mot 1an nita (miu M2 — méu dai dién trude khi phan loai) dé
tach cac thanh phan nguy hai, khong phan huy dugc hodc rat kho phan hiy nhu:
Pin, kim loai, plastic, giéy, thuy tinh, dat da, xi, xuong dong vat, vo so, bc... va thu
nhan thanh phén hitu co phan hiy sinh hoc nhu: 14 cay, cu, qud, thic an thua...
(mAu M2 — CTR-HC thu nhan sau phan loai), thu nhan duoc khoang 250K g.

Tiép tuc thuc hién cac budc nhu léy mau M1 d6i v6i CTR ban dau, cho toi
khi thu dugc luong mau khoang 10K g dai dién dung dé phan tich tai PTN (mau M3
— CTR-HC dai di¢n).

II1.1.2. Qui trinh ldy méu phén lon

1. Dia diém liy mdu

Tai thén Khoan Té - x3 Pa Tén - huyén Gia Lam — Tp.Ha Noi, nam & phia
DPéng cua thu d6 1a mot thon nhod cé truyén thng hoat dong san xuat nong nghiép,
chin nudi trong trot tir 1au doi, hién nay van dang duoc duy triy.

2. Vi tri ldy mdu
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Qui trinh 1dy mau phéan lon ciing can mang tinh dai dién riéng d6i véi timg
ho gia dinh, do chit lugng phan lon liy dugc ciing s& phu thudc vao ngudn thirc an
tiép nhan (c6 ho thi cho lgn an ba dau, c6 ho thi cho an cam triu, rau mué)ng, béo
luc binh, thurc an thua ...).

3. Cdch thirc ldy méu

Lay mdi ho chan nudi mét lugng nhé phan lon réi tron chung vao, nhu thé s&
dam bao tinh dai dién.

IIL1.3. Qui trinh ldy mdu béo luc binh

1. Dia diém lay mdu:

Tai ho Tan Mai — Tp.Ha Noi, hd c6 khung vién hinh vuéng bo tron, tong
dién tich khoang 10.000m? (trc 1 ha), duoc bao phu bdi béo luc binh von duoc phat
trién tu nhién.

2. Vi tri ldy mdu:

V& nguyén tic: Dé dam bao tinh dai dién khi 14y mau dang cé thé trong tap
hop quan thé thi can phai; khong duge chi chon cac ca thé mang dic trung riéng
(nhu: cac ca thé qua non hodc qua gia, hay ca thé siu bénh, dot bién, di tat...) ma
can phai chon nhiéu ca thé véi cac dic trung riéng khac nhau. Chon da s cac cé thé
c6 luwong 16n trong quan thé, chon tiéu s6 cac ca thé co lugng nhé trong quan thé va
chon & nhiéu vi tri khac nhau trong quan thé, luong mau 13y du 16n & dam bao tinh
dai dién.

Dbi véi ldy mau béo lyc binh: 1ay béo tir hd beo, thi can 1dy ca béo trung
(liy da sb vi chiém lwong 16n trong hd), liy ca béo non, gia, sdu bénh, di dang (1iy
tiéu s6 vi chiém lugng nho trong hd), 1y & nhiéu vi tri khac nhau trong hd (¢ bo,
long ho).

3. Cdch thirc ldy méu

Lay luong du 16n khoang 20K g dé dam bao tinh dai dién. Lay béo & nhiéu vi
tri, chon ngau nhién béo c6 dic trung riéng khac nhau (béo non, gia, vang ua, trung
binh...), tién hanh tron déu béo thanh ddng hinh con, chia thanh 4 phan déng con
nho, roi lay 2 phan chéo nhau, tiép tuc thuc hién cho dén khi ldy du 10Kg dé xay
nghién

II1.1.4. Qui trinh tw tao méu chit thdi trdi cdy

1. Ti I¢ thanh phén cdc loai chit thdi c6 trong chdt thdi trdi cdy

Do thoi diém thue hién nghién ctru can 14y mau thi cong ty dang tam ngung
dé chuyén giao chu s¢ hitu ma1 do do viée léy mau khong thuc hién dugc tai chinh
nha may, vi thé nghién ctru da thyc hién theo mau tu tao voi luong, loai va dic
trung twong (mg nhu chat thai tai cong ty.

Thong tin chung vé& Cong ty Chip’sgood va sb lidu chat thai tai cong ty.
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— Nganh nghé kinh doanh chinh: Kinh doanh, ché bién rau qua, nong

san, thuc phém.

bia chi: Xa Bach Sam — huyén M§ Hao — tinh Hung yén.

Téng nguyén lidu dau vao va luong chét thai tai Cong ty Chip‘sgood ghi
nhan nim 2009, duoc théng ké tai Bdang I11.2.

Bdng II1.2. Téng sé luong cdc logi nguyén liéu ddau vao, thu hoi va thai bé tinh

trong ca nam 2009.

SL Thu

o o PVT/|SL  dau | hoi Luong

Mavattu | Tén vattu )
Nam | vao sau so | thai bo
ché
BDO11 Bi do Kg 10230 | 8098 2132
CHUOIO11 | Chubdi qua NL Kg 12939 | 6962 5978
CHUOISC | Chudi da so ché Kg 13 550 13 550
CRO11 Ca Rét Kg 4710 4529 181
DAUO11 Dau dila Kg 57 54 3
DAUSC Pau dila di so ché Kg 2510 2510
DUAOI11 Dtra qua nguyén li€u Kg 134375 | 71653 62 722
DUAGC Dira gia cong so ché Kg 13 909 13 909
KLO11 Khoai lang cu Kg 34 450 26 758 7 692
KLSC Khoai Lang so ché Kg 5555 5555
KMO11 Khoai mén cit Kg 6 680 4697 1983
Mit dong lanh da so
MITDL ché Kg 697218 | 697218
TAOO11 Tao qua nguyén li¢u Kg 30 30
Téng cong Kg 936213 | 855522 | 80691

Nguén: Do chinh bé phén ké todn ciia cong ty Chipsgood cung cap.

2. Cdch thirc tao mdu:

1. M6 ta dic trung theo mau chét thai tai cong ty:

Pic trung chung: phai tuoi chua bi thdi ria.

M0 ta dic trung riéng cua ting loai chat thai tir rau ¢t qua can 1ay:

+ Chat thai tir Bi do: vo bi, rudt bi, cudng bi.

+ Chét thai tir Chudi (loai chudi tiéu da chin): v chudi mau vang

chin, cuong , cui chudi, do1 khi ¢6 ca chuoi phé pham.

+ Chét thai Carrot: vo, chom trén g6m ca doan la.

+ Chat thai tir Pau diia (loai chua gia lim): dau ddu, gan xo doc than

dau.
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+ Chat thai tir Da qua nguyén liéu (phan 16n 1a dira gia v con

xanh, mot s6 con lai 1a hoi ing vang): vo, mac dra, cui dira, chom

trén con la dura.

+ Chat thai tir Khoai lang (loai khoai lang vo do): vo, dau cudng cua

cti, doi khi ¢ khoai lang phé pham.

+ Chat thai tir Khoai mon: vo, dau cudng cua cu.

2. Luong can tao

— Xac dinh luong chét thai can tao: luong can léy duogc xac dinh 10kg

(lvong mau vira phai do ban than riéng ting loai ric nay c6 thanh phan

tinh chat tuong rng nhu nhau, du dam bao tinh dai dién).

— Xac dinh lugng nguyén li¢u cdn mua dé€ tao nén mau tu tao: theo

luong can léy, ti I¢ tinh todn nhu & Bang I11.2

Bang IIL.3. Ti I¢ %o luong chat thai tir cac loai trai cay thai bo duogc tinh toan dya

theo Bang I11.2 va luong nguyén liéu cAn mua va can ldy chit thai tir chung.

%  lugng | Ti 1€ %o | Luong thai bo Luong
thai bo/ rac thai/ | can 1ay (g) nguyén liéu
Nguyén li¢u Tung Tong can mua
nguyén li¢u | lugng (kg)
ban dau thai bo
Bi do 20.84 26.42 264.20 1.3
Chubdi qua nguyén | 46.20 740.80 1.6
lidu 74.08
Ca Rt 3.84 2.24 22.40 0.6
Dira qua nguyén li¢u 46.68 777.31 7773.1 16.7
Khoai lang cu 22.33 95.33 950.3 43
Khoai mén cit 29.69 24.58 245.3 0.8
Tong cong 39.66 1000.00 | 10kg=10 000g |25.2
Ki hiéu cot A B C D

Céch tinh

C=10000*B/1000

D=C/(A*100)

— Tién hanh luya chon loai rau ct qua c6 dic trung md ta trong Gng nhu

da néu trén dé co thé tu tao duoc mau chit thai phu hop.

I11.2. Qui trinh thi nghiém xac dinh gia tri BMP ciia mjt s loai CTHC
Thi nghiém xac dinh BMP cia mot s6 loai CTR-HC duoc thuc hién trong
cac binh phéan tmg 500mL va duoc u ¢ nhiét 36 35°C thudc nhiét do “mesophilic”

v6i cac diéu kién to1 uu cho qua trinh phan huy yém khi dién ra.

Qui trinh thi nghiém dugc trinh bay theo so d6 sau: (Hinh I11.4)
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Hinh II.4. So' d6 qui trinh thi nghiém BMP
II1.2.1. Chudén bj
1. Dung cu va thiét bi thi nghi¢m:

a.Dung cu.
— Cac dung cu can thiét trong phong thi nghiém nhu: cbc thiy tinh,
pipet, ong dong.
— Binh phan tmg hiéu Duran 500 ml ( thé tich thuc 600 + 1 ml) c6 nép
kin khi, trén d6 c6 dng ndi khi véi van dong mé chiu duoc 4p suat 10Bar.
— Binh thuy tinh ¢6 vo1 hiéu Duran loai 1L, trén nép ¢6 khoan 16, phia
dudi day binh 1a voi va ¢6 van trén voi.
—  Cac 6ng dan silicol, 6ng ndi nhua cing PE can thiét.
— Dau phan phéi khi

b. Thiét bi
— May xay hodc nghién rac tao kich thuée rac tir 1 - 2 mm.
— Can dién tir (= 0.01g, = 0.0001 g).
- Tu séy, tu nung, tu lanh, ti nuéi u mau.
— May lic nudi mau, thyc hién diéu hoa nhiét bang nudc nong.
— Binh khi dung véi hén hop khi 80% N, + 20% CO..
— B0 khudy tu.

2. Méi truwong hé tro cho VSV va héa chét hip thu CO,

a. Méi treong hé trg cho VSV
—  MBbi trudng ho tro cho VSV véi muc dich 14 cung cdp cac chat dinh
dudng (K,N) va cac vi lugng nhu (Fe, Cu, Zn, Mn..) va mét sd vitamin
can thiét dé cho VSV hoat dong va phét trién tbt.
—  MB0i trudng hd tro cho VSV duge pha ché theo [5], néu rd & Bang
1114

Badng II1.4. Nong d¢ cdc héa chdt va cdc vitamin can pha ché d@é tao méi

trwong hé tro cho VSV yém khi.

Dung Hoa chat Nong do | Ghi chu
dich (g
A NH,Cl 100

NaCl 10

MgCl,.6H,O 10

CaClz.2H20 5
B K>HPO4.3H,0 200
C Resazurin 0.5 Mau hong
D FeClL.4H,O 2
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H3BO3 005
ZnCl, 0.05
CuCl,.2H,0 0.038
MHC12.4H20 005
(NH4)6M07024.4H20 0.05
AlCl, 0.05
CoClL.6H,0 0.05
Ethylenediaminetertraacetate | 0.5
NazsCO3.5H20 01
NiCL.6H,O 0.092

E Biotin 0.002 Vitamin H
Folic acid 0.002
Pyridoxine acid 0.01
Lipoic acid 0.005
Riboflavin 0.005 Vitamin B,
Thiamine hydrocloride 0.005
Nicotinic acid 0.005 Vitamin B;
Pantothenic acid 0.005 Vitamin Bs
Cyanocobalamine 0.0001 Vitamin B,
P- aminobenzoic acid 0.005

DL-pantothenic acid

tuong tng néng do 14 0.025%).
Pubi khi ¢ khoang tréng phia trén chai boi hon hop khi 80% N, + 20%

CO,, van chat nap roi bao quan & 4°C.

b. Dung dich NaOH 5%

» MO ta qui trinh Hinh I11.2
1. Lugng CTHC lay mau can 1én, thudng > 100Kg dé dam bao tinh dai

dién va can lay theo ding cac qui tac lay mau.

229

Dung dich dugc st dung dé hép thu CO, khi do khi
3. Chuin bi CTHC
Mot yéu cau quan trong dbi v6i CTHC can thuc hién 1a xu 1y ching dé dat

t6i da nhanh hon, kich thuéc phtt hgp mong muén 1a 1-2mm.
> Qui trinh xir Iy mau CTHC (Hinh I11.5)

Dung chai thiy tinh dung tich 1L: cho vao 975 ml nuéc cat + 10ml A +
2ml B + 1ml C + 1ml D + Iml E. Hon hop nay duoc suc hon hop khi
80% N, + 20% CO, cho téi pH trung tinh (pH ~ 7.1), r6i thém 10ml
dung dich chtra 0.5g Cystein hydrochloride + 2.6g NaHCOs, sau do co
thé hap thanh tring néu can thiét, cudi cing 13 bo sung 0.25g Na,S.9H,0(

kich thuéc phu hop, kich thude duge xem 1a quan trong dé 1am ting téc do cua qua

trinh sinh khi, s& gitp rat ngin thoi gian thuc hién nu6i mau vi dat duoc gia tri BMP
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2. Tién hanh xay nghién mau sao cho dam béo kich thudc yéu cau 1-
2mm.
3. Sau khi xay nghién dat yéu cau, tién hanh 14y 2Kg mau dé thuc hién
thi nghiém
4. Mau can phai bao quan lanh ¢ 4°C dé han ché qué trinh phan huy
mau, khi tién hanh thi nghiém x4c dinh BMP thi s& lay mau thyc hién
5. Can mau lam thi nghiém BMP tinh theo gam VS, duoc dya vao két
qua TS, VS phan tich dugc.
4. Chuén bj bun giéng VSV
Lay bun giébng VSV tir van xa day cua bé UASB tai nha may bia Ha Noi
(cong sudt 125 m*/h; Nhiét do hoat dong: t = 30 - 40°C; to = 35 - 38°C; hé thong
hoat dong on dinh). Cac théng sé bun gidng VSV theo mé thuc hién BMP (Bang
I11.5)
Bdng IIL.5. Cdc théng sé TS, VS cia biun giong dwoc xdc dinh theo cdc mé thi

nghiém.

M¢ thi nghiém | TS, %WW VS, %TS
1 2,5 54,4
2 2.5 51,8
3 1,5 52,9
4 2,6 56,8
5 2,0 51,4
6 1,9 56,8
Trung binh 2,2 54,0

Bun can ldy phai day can chita dé tranh tao khoang khong khi du thira gay
ngd dot cho VSV, sau khi lay vé can phai dam bao duy tri méi truong yém khi bang
cach suc hon hop 80%N, va 20% CO, & pha bun va khoang trong phia trén néu co,
roi nudi diéu nhiét trong tu nudi am dat ¢ nhiét 46 35°C va thuong xuyén khuéy tron
dé tao diéu kién cho VSV 6n dinh sinh khdi va tiép xtc phan hiy cic co chat con
lai, can kéo dai qué trinh nay cho dén khi bun giéng khong con sinh khi qua nhiéu,
thuong tir 2-5 ngay.

5. Phan tich TS, VS miu CTHC

Phan tich TS, VS dua theo "Standard Methods for the Examination of Water
and Wastewater (1998). 20th Ed., American Public Health Association/American
Water Works Association/Water Environment Federation, Washington DC, USA."
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Mau CTHC c¢6 chira nhiéu thanh phan hiru co dé bay hoi nén khi siy &

105°C s& rat dé bay hoi lam that thoat luong mau ma dic biét 1a cac axit bay hoi
(VFA- céc axit hitu co ¢ sb cacbon tir C, - Cg). Do d6 két qua TS, VS s& khong
chinh x4c, nén c6 thé siy ¢ 90°C thay vi thuc hién & 105°C [5]. Do d6 qui trinh dé
dam bao két qua phan tich chi nén thuc hién siy ¢ 90°C.
II1.2.2. Thiét lap thi nghi¢m

Thi nghiém dugc thuc hién vé6i 3 loai mau: Mau CTHC, mau kiém soat va

mau trang.

— Can dam bao tong luong VS cé trong thé tich phan ung khong qua 2g

VS/100mL hén hop phan tng, dé tranh e ché qua trinh PHYK do luong co

chat 16n tao ra nhiéu VFA kim ham qu4 trinh phan tmg.[7]

— MaJi binh phan tmg 500mL hiéu Duran (thé tich thuc 600mL) s& dugc nap
vao theo thr tu nhu sau: (Bang I11.6)

Thanh MAiu CTHC Miu kiém | Miu | Ghicha
phin nap soat tring i
Bun giong | 400 mL bun chira VSV Lac ky
VSV trude  khi
lay
Nguyén liéu | 100 mL chita CTHC pha loang. 100 mL | 100 mL | Pha loang
- Luong chét thai cho vao dugc tinh | dung dich | nudc bang nudc
theo VS, TS, ti 1€é CTR/Nudc khi | Cellulose dé ion
nghién ciia mau nhu sau: hoa tan, co hodc nudc
Gid sit mau c¢6 TS = 30%; VS = | chia 5gVS cét
60,%TS; ti I¢ CTHC/nwéc = 1:1. Néu
can lay 5g VS thi lwong CTR-HC phi
S «2 =55.56g ,
ldy la: 0.3*0.6 1 Cé thé
st dung cdn voi do chinh xac 0.01g 7 7
Moi truong | Bo sung ImL méi truong ho trg VSV/500 mL thé tich phan | Bé  binh
hd tro VSV ung cho mdi binh dat nhiét
< d6 phong
Suc hon hop | 2 budc: Luu luong
khi 80% N> + Bude 1: Pudi khi ¢ pha long suc khi ~
+20% CO, + Budc 2: Pudi khi & headspace 1L/phut
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1-Gibng VSV (400ml)
2-Mai trudng ho tro (1ml)
3-Mau rac (100ml)

4-Khoang tréng headspace
(~100ml)

Hinh IIL.6. Céc thanh phan nap vdo binh phan irng

> Cdch thuc hién cho cdc miu

1. Mau CTR-HC

Can chinh x4c lwong mau CTHC can 1am thi nghiém, tién hanh pha
lodng CTHC va dinh mirc thanh 100mL mau dé thuc hién thi nghié¢m.
2. MAu kiém soat

Mau kiém soat dugc st dung 13 miu Cellulose tinh khiét (cong ty
Merck, Ptic), c6 VS = 100%TS, mau Cellulose ban dau c6 thanh phan am,
nén trude khi thyc hién thi nghiém BMP can phai siy mau & nhiét do 105°C
dén khéi lwong khong d6i, roi iy gam VS Cellulose can lam thi nghiém

chinh bang luong gam sau say.
Thuc hi¢n tuong ty nhu mau CTHC, thay vi sit dung mau CTHC thi
ta st dung mau Cellulose dé lam thi nghiém.
Mau ki€ém soat sir dung véi muc dich:
= Kiém soat chét luong cia toan by qua trinh thuc hién thi
nghiém
= Gilp danh gia d6 tin cdy cua phuong phép, thong qua két
qua thuc té xac dinh duoc va két qua tinh toan dya theo ly
thuyét
3. Miu tring
Mau tring duoc thyc hién twong tu nhu miu CTHC, nhung thay vi
cho vao 100mL mau thi chi cho 100mL nudc deion.
Mau tréng dugc dung véi 2 muc dich:
= Loai bo sai s6 trong qué trinh thi nghiém.
» Xac dinh lugng khi metan sinh ra do ban than VSV va co

chat san c6 trong bun.
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— Sau khi nap du thanh phﬁn, cac binh dugc dat vao may lac nudi mau va
diéu chinh théng sé hoat dong:
+ Tbc do lac: 120 — 150 vong/phut (du 16n dé khudy tron co chét tranh
hién tuong co chét trong binh b1 dong & day, tao diéu kién cho VSV tiép
xtc phan hity nhanh co chit va di nho dé bun khéng dinh bam ¢ thanh
nap bén trong)
+ Nhiét do: 35°C
+ May hoat dong lién tuc, chi dirng khi 14y binh phan tmg ra do khi.

Mau thuc hién gom nhi€u binh va nhiéu mé khac nhau nén can c6 ki hiéu

thdng nhét dé tranh nham lan, c6 nhiéu cach ki hiéu, tuy nhién c6 thé ki hiéu don

gian nhu sau: (Bang I11.7)

Bang I11.7. Bang thong ké cac loai mau da thuc hién BMP

Ngay ldyLoai miu [Pia diém Lwong |Kihi¢u mduMiu [Miu
miu miu (kg) trang kiém
soat
NM phan Cau Dién - Tp.Ha MSW1-1
11/17/2009 , 50
Noi MSW1-2  BL,2-1
NM phan Cau Dién - Tp.Ha MSW2-1 i
11/24/2009 et i 10 B1.2-2
Noi MSW2-2
C MSW3-1
JNM phan Cau Dien - Tp.Ha
11/27/2009 CTR-HC doNN 50 MSW3-2  [B3-1
1
thi © MSW3-3
s MSW4-1
INM phan Cau Dién - Tp.H3
12/02/2009 i 50 MSW4-2  [B4-1
01
' MSW4-3
NM phan Cau Dién - Tp.Ha MSW5-1  [B5-1 (CC5-1
12/19/2009 , 50
Noi MSW5-2  [B5-2 |[CC5-2
21032010 Phan 1 Thon Khoan Té - xa Pa Ton 1o PM6-1
an lon
) huyén Gia Lam - Tp.Ha Noi PM6-2 B6,7-1 [CC6,7-1
. WH7-1 i -
3/05/2010 |Béo luc binh [H4 Tan Mai - Tp.HANGi 20 B6,7-2 [CC6,7-2
WH7-2
. ... .|Cong ty Chip'sgood - xa Bach
Chat thai trai A - , FWS8-1 B8-1
3/23/2010 | | Sam — huyén M¥ Hao — tinhR20
cay R FW§-2 B8-2
Hung yén

Vien Khoa hoc va Cong nghé Moi truong (INEST) DPHBKHN - Tel: (84.4) 8681686 - Fax: (84.4) 8693551
233



Thi nghi€ém dugc thyc hién theo cac mé sau: (Bang II1.8)

Bang I11.8. Bang thong ké chi tiét cic mé thi nghiém

MAu |K N . Ngay  bif 6c do
g s <X . JKhoi S0 gVS ., p £ . A
Ki hiéuMau  kiem TS, VS, mi ¢ dau « .z .., [Li do ket thidkhuay
IMé| . ; .5 jlwong  thuc INgay két thiac| .
mau trang soat Y%WW  |%TS nghién | . imau (vong
can (g) |hién (g) ]
(Cellulose phut)
IB1,2-1 22/1/2010 Hoan thanh TN 120-130
IB1,2-2 10/12/2009  [Thiéu binh
7 MSW1-1 3.0 8.0 - 61,51 5,00 1/12/2009 22/1/2010 Hoan thanh TN
MSW1-2 123,02 (10,00 2/12/2009 [Trao bun
MSW2-1 66,15 5,00 22/1/2010 Hoan thanh TN
29,7 51,0 1:1
MSW2-2 132,30 (10,00 3/12/2009 [Van ho
IB3-1 31/1/2010 Hoan thanh TN
MSW3-1 31/1/2010 Hoan thanh TN
2 “1.17  @.17 10/12/2009 .
MSW3-2 30,8 55,5 10:7 8/1/2010 [Thicu binh
MSW3-3 62,5 W17 14/12/2009  |Van ho
IB4-1 27/1/2010 Hoan thanh TN
MSW4-1 .
B “/12/2009 (8/1/2010 [Thicu binh
MSW4-2 28,8 63,6 12:10 @,55 B2,5
MSW4-3 27/1/2010 Hoan thanh TN
ICC5-1
6,9 100 5.16 5,00
ICC5-2
IBS-1
H 21/1/2010 [22/3/2010 Hoan thanh TN
IBS-2
MSWS5-1
30.8 53.2 20:15 50,1 5,00
IMSWS-2
) CC6,7-1 11/3/2010 33/5/2010 [Hoan thanh TN
100 100 5 5
ICC6,7-2
1B6,7-1
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B6,7-2
PM6-1
PM6-2
197 B0.6 3829 [6.08
WH7-1
WH7-2 5.2 78.2 -1 04.43 b.54 15/3/2010 IV binh
B8-1
s [FW8-1 05/32010 [16/5/2010  [Hoan thanh TN
FW8-2
169 895 |1 6623 .00
II1.2.3. Dinh ki do khi

Trong 10 ngay dau tién, luong khi ra nhiéu nhat (dic biét 1a 3 ngay dau) nén
viée rat khi can duge thuc hién 1 lan/ngdy (riéng ngay dau co thé rat 2 1an/ngay).
Sau thoi gian d6, lugng khi ra khong con nhiéu nén c6 thé gian thoi gian, khoang 2
— 3 ngay/11an do.

Phuong phap don gian nhat xac dinh thé tich metan sinh ra 1a phuong phap
choan chd chét 1éng [4]. Thanh phan khi Biogas sinh ra trong binh phan Ung s&
duoc dan sang binh hip thu thiy tinh ¢6 voi co chira sin dung dichNaOH 5% dé
hép thu CO, va phan thé tich khi choan chd dung dich NaOH con lai chinh 1a thé
tich CH4 do duoc bang cach hing dung dich NaOH chay ra tir voi binh hip thu va
do bang ong dong.

I11.2.4. Xii Iy 56 ligu

Tur cac gia tri do khi thu dugc theo cac ngay, ta s€ co gid tri lugng khi tich
lity theo thoi gian két thuc thi nghiém, qui d6i thé tich khi theo diéu kién chuan (0°C
va latm). C6 duoc cac gia tri ndy ta s& v& dugc d6 thi duong khi tich liy theo thoi

gian tinh cho mdi binh phan tng va tinh cho 1gVS mau CTHC va méu kiém soat
Cellulose. Va nhu thé luong khi tich lily sau cung tinh cho 1gVS ciia mau ciing
chinh 14 gia tri BMP cin xac dinh d6i véi cac mau CTHC da thuc hién.

II1.3. Xac dinh phuwong trinh dgng hoc cia qua trinh PHYK sinh métan

I1.3.1. Phuong trinh djng hoc ciia qud trinh phin hiiy yém khi sinh métan

Phuong trinh dong hoc ctia qué trinh phan hity yém khi sinh khi metan tuan

theo phuong trinh phan Uig bac 1
By
Taco  dt
- Luong khi tich lily tai thoi diém t s& duoc xac dinh theo cong thirc sau
B = Bo*(1-exp(-K*t)) , mL [5]
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Trong do:
B — Luong CH, tich lity duoc tai thoi diém t, mL
By — Luong CH4 tdi da thu duoc, mL
K — Hang s6 phan huy sinh khi CH,, ngay™!
t — thot gian tich iy, ngay
1I1.3.2. Cach xdc dinh phwong trinh dong hoc

Tir cac géi tri do khi tich Iy theo thoi gian, voi cac mau lip dugc thyuc hién

1a co s¢ dé xac dinh phuong trinh dong hoc cta qua trinh PHYK sinh khi métan.
Giai phuong trinh hdi qui phi tuyén tinh vé6i thuat toan Marquardt-Levenberg
dé xac dinh phuong trinh dudng sinh khi:
B = Bo*(1-exp(-K*t)) , mL
C6 thé str dung phan mém SigmaPlot trén may PC hoic cac phan mém tuong
thich khac dé xac dinh hang s6 K, Bo va v& nén d6 thi duong noi suy phi tuyén tinh
tir cac diém do khi tich liiy thu duoc theo thoi gian. [3]
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IV. KET QUA VA THAO LUAN
IV.1. Két qua phén tich TS, VS

mAu bun gidng VSV sir dung cho cac mé tuong tng duge thé hién ¢ bang sau:
Badng 1V.1. Két qua phdn tich TS, VS cic mau CTHC

Két qua phan tich cac gia tri TS, VS ctia cic mau CTHC di thuc hién va cia

Mé thi Thong s6 Do léch CV
nghi¢ Loai mau Ki hiéu N‘fay lay TS, VS, cv cv
m mau Y%WW | %TS theo theo
TS VS
MSW1 17/112009 | 33.9 480 [0.8% |4.7%
MSW2 | 24/11/2009 | 29.7 51.0 13.2% | 5.2%
CTR.HC  do |LMSW3 27/11/2009 | 30.8 555 |2.6% |2.8%
" MSW4 | 02/12/2009 |28.8 63.6 |2.7% |[0.3%
: MSW5 19/12/2009 | 30.8 532 |3.5% |2.0%
Trung binh 30.8 543
CV 6% 11%
Phan lon PM6 3/03/2010 | 19.7 80.6 |0.5% |[0.6%
Béo luc binh | WH7 3/05/2010 | 5.2 78.2 1.9% |2.2%
6 Chat thai trai 2.5% |0.5%
) 3/23/2010 | 16.9 89.5
cay FW8

Qua két qua phén tich TS, VS cac mau CTHC (Bang IV.1) cho ta thiy:

— Mau CTR-HC d6 thi c6 két qua phén tich trung binh TS = 30.8, %WW, ddi
chiéu v6i mot s6 két qua tham khao ddi véi CTR-HC db thi trén thé gidi cho thiy
TS =30 — 35, % WW [29] va 38.7, %WW [26]. Nhu vy két qua phan tich TS 1a
kha gidong nhau. C6 %CV nhin chung thap (CV < 15%), trong phan tich ma c6 CV
<15% thi két qua phan tich dugc 1a dam bao do tap trung va chinh xac.

— Két qua VS thi thip hon so véi mot sé két qua tham khao d6i voi CTR-HC do
thi trén thé gidi, nhu VS = 82.3 — 83.7, %TS [27]; 88 [39]; 84.5 [40] nhung lai
turong Gmg theo két qua 53 %TS [26]. Piéu nay ciing c6 thé giai thich raing ban chét
cua CTR-HC d6 thi con phu thudc nhiéu vao dia ban lanh thdé cua mdi quéc gia,
murc séng va chat lugng cudc séng, phong cach tiéu dung va sinh hoat ctia ngudi
dan. Mot diéu thay rd 1a nguoi dan Ha Noi c6 théi quen sir dung chu yéu 1a than to
ong dé dun nau, nén lugng ba than thai ra kha 16n va vi thé CTR-HC sau phan loai
van con c6 nhiéu phan xi than t6 ong, dat cat bam dinh ma déy lai chinh 13 phan vo
co co ty trong 16n. Do d6 két qua VS ctia mau CTR-HC d6 thi phan tich duoc

khong cao. C6 %CV theo cting mot ngdy rat thip, CV < 5.2%, cho thay do tap trung
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rat cao; trong khi d6 %CV theo cic ngiy khac nhau lai cao hon CV = 11%. Diéu
nay c6 thé giai thich: gid tri VS twong tmg theo cic ngay khac nhau c¢é sy dao dong,
do dic trung cuia CTR-HC db thi ciing ¢ su bién dong theo ngdy, ching han nhu
mau MSW4 (miu ngay 2/12) 1a ngdy sau ngay 20/11, luong thai tai thoi diém thu
nhan duoc 13 chit thai hoa, 14 héo Ga thai bo nén két qua phan tich VS ting cao
63.6, % TS hon han cac mau khac. Tuy nhién %CV theo cac ngay khac nhau co ban
van thap <15%. Do d6 két qua theo cac ngay khac nhau ciing c6 do tap trung nhat
dinh.

— Céac gia tri phén tich cac mau (phan lon, béo luc binh, chét thai trai ciy) cho két
qua phu hop véi dic trung von c6 ciia miu, nhu: Béo ¢6 chira nhiéu nude nén TS s&
thap, con mau chat thai trai cay vé co ban 13 giau thanh phan hiru co nén c6 VS cao
han. Theo két qua tham khao cho thdy: béo c6 TS = 7, %WW va VS = 71, %TS;
phan lon tuong tng c6 16, %WW va 88, %TS [23,24], diéu nay cho thay két qua
phan tich duoc 14 hop 1i. Két qua c6 do 1éch %CV thap CV < 2.5%, dam bao két

qua phan tich c¢6 dg tap trung va chinh xéc cao.

— Tat ca c4 mau phan tich duoc déu c6 CV < 15%, dam bao két qua phén tich
duoc c6 d6 tap trung va do chinh xac nhét dinh, duoc phép st dung dé tinh toan va
tham khao.

Bang 1V.2. Két qua phan tich mau bun sir dung cho cac mé thuc hién thi nghiém
BMP

Mé thi | Thong sb D) léch CV
nghiém

TS, %WW | VS, %TS | CV theo TS | CV theoVS
1 2,5 54.4 2.4% 0.2%
2 2,5 51,8 0.7% 0.3%
3 1,5 52,9 0.5% 0.5%
4 2,6 56,8 0.4% 0.1%
5 2,0 51,4 0.9% 0.0%
6 1,9 56,8 0.3% 0.1%
Trung binh 2,2 54,0
CV 14% 4%,

Két qua phan tich miu bun gidng VSV yém khi (Bang IV.2) duoc sir dung

trong cac mé thi nghiém, cho ta thay:

— Két qua phan tich trung binh TS = 2.2, %WW va VS = 54.0, %TS. Theo nhu
mot s két qua phan tich mau bun yém khi cho thiy TS = 2.5 - 8.0, %WW va VS =
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56 — 77, %TS [25], diéu nay cho thiy két qua phan tich duoc 13 twong Gmg nhu
nhau. Tuy nhién c6 phan hoi thap, c6 thé gia thich 1a do bun lay duoc vén kha lodng
nén TS han sé& thip, do bun sau khi 14y vé con phai thuc hién nudi diéu nhiét dé 6n
dinh sinh khdi va tao diéu kién cho VSV phan huy cac co chit con lai trong bun cho

dén khi khong con qua nhiéu khi sinh ra, ciing chinh vi thé ma bun c6 VS hoi thép.

— K&t qua phan tich miu bun theo cdc mé thi nghiém cho thay bun c6 thog sd TS,
VS twong ddi 6n dinh, c6 %CV < 15% cho thay cic két qua phan tich co do tap
trung va dg chinh xac.

IV.2. Két qua gia tri BMP

IV.2.1. Méu kiém sodt chit lwong

Pé danh gia do tin cdy cta phuong phéap thi nghiém va cac két qua s& duoc
trinh bay dudi day, can thiét phai thuc hién kiém soat chat luong (QC).

MaAu kiém soat c6 thé st dung la: Cellulose, tinh bot, duong glucozo, gelatin,
casein, mau kiém soat dugc sir dung phai 1a miu tinh khiét va c6 cong thirc 1d rang
dé c6 thé tinh toan duoc luong metan theo 1i thuyét, tir d6 stir dung dé so sanh danh
gia voi két qua thyuc té thu duge cta toan qué trinh thyc hién, va lam co s& kiém
soat chat lugng, xem xét do tin cdy ma phuwong phap mang lai.

Viéc lwa chon nguyén liéu lam mau kiém soét ciing 1a mot van dé quan trong.
Véi réc thai ma c6 qua nhiéu thanh phan khac biét thi c¢6 thé thyc hién mau kiém
soat voi nhiéu nguyén liéu khac nhau dé co thé kiém soat mot cach tong thé qua
trinh. Thudng thi Gelatin dugc st dung cho rac c6 thanh phan chira nhiéu protein
(nhu thit, c4, da dong vat) va cac thanh phén tuong tu khac. Trong khi do Cellulose
duoc dung véi rac ndng nghi€p hodc rac thai sinh hoat d6 thi [5]. Trong khi do6 thi
nghiém cua ta lai thyc hién véi CTR-HC d6 thi va CTHC ndng nghiép va thuc
pham nén viéc sit dung mau Cellulose tinh khiét (cong ty Merck, Ptrc) 1am mau
kiém so4t 1a hop li.

Két qua BMP cta mau kiém soat nay duoc ddi chiéu véi gia tri sinh khi ly
thuyét. Gia tri nay duoc xac dinh nhu sau: gia st Cellulose dugc phan huy hoan
toan, voi san pham chinh 1a CO, va CH, véi ti 1& khong doi:

(C6H1005), — CH4 + CO»

Cir 1g Cellulose s& tao ra (1:Mcemi00s).6.22,4= 0,83 NL hay 830NmL hén hgp CH,+
CO.. V6i gia thiét ti 16 thé tich CO, : CH, 1a 1:1 thi lwong metan sinh ra la:

830*l =415
2

NmL/g VS.
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Va can cu theo gia tri sinh khi 1y thuyét 1a 410 NmL/g VS [7] va 415 NmL/g VS
[3]. Nhu vay cach tinh toan trén la dang.

D thi dudng sinh khi métan tich lily theo thoi gian ciia mau kiém soét
Cellulose trén mdi binh va theo 1g VS duoc thé hién & (Hinh IV.1 va IV.2)

Hinh 1V.1. D6 thi dwong tich liiy ciia mau CTR-HC dé thi theo binh phan iing

Hinh IV.2. Do thi dwong tich iy ciia mau CTR-HC dé thi theo 1g VS

Badng 1V.3. Bang thong ké két qud cdc mau kiém sodt Cellulose thuc hién & 2 mé

khdac nhau.
Ngay
BMP BMP BMP 1
i tich BMP trung
Ki hiéu . N (NmL |(NmL  (NmL .
x mau lap iy |VS, %TS[TS, % WW|VS, %WW,| binh (NmLSTD|ICV
mau p CH4/g |CH4/g (CH4/g
ket CH4/g VS)
] WW) TS) VS)
thic
CC5-1 57 ]100.0 96.9 96.9 368 380 380 0
cCS CC5-2 57 ]100.0 96.9 96.9 371 383 383 Pl 2 pa%
CC6,7-151 |100.0  {100.0 100.0 364 364 364 0
CCo.7 CC6,7-2/51 |100.0  {100.0 100.0 364 364 364 pos I 2%
[Trung binh 100.0  98.5 98.5 367 373 373 373
STD 0.0 1.8 1.8 3 10 10 12
cvV 0.0% 1.8% 1.8% 0.9% 2.7% 2.7% 3.3%

Tir d6 thi (Hinh IV.1 va IV.2) va bang thong ké két qua (Bang IV.3) cho ta
thay:
— Cellulose thuc hién c6 duong sinh khi tién can véi duong sinh khi Cellulose 1y
thuyét ngay sau ngdy thr 20, va cho dén ngay thir 50 vé sau dudng sinh khi khong

con ting hay ting khong dang ké, vi viy mau dugc dimg lai sau ngay tht 50.

— Mau kiém soat Cellulose c6 gia tri BMP tir 364 — 381NmL CH4/g VS, trung
binh dat 373NmL CH4/g VS. Theo gia tri 1y thuyét tinh dugc d6i véi mau Cellulose
la 415NmL CH4/gVS, két qua thuc té thu dugc 1a 373NmL CH4/g VS. Cho thay

k
A0 g0 |
Gié tri thyc té dat 415 Gia tri 1y thuyét.

— Két qua mau kiém soat Cellulose dat 90% so véi gia tri 1y thuyét cho thay gia tri

nay 1a chip nhan dugc va phuong phap nay co thé sir dung va cho d9 tin cay cao ,

bén canh d6 nhimg két qua thu duoc 14 hoan toan cé thé tin twéng. Hon nita miu

kiém soat Cellulose c6 gia tri BMP 1a 364 — 381NmL CH4/g VS, trung binh dat

373NmL CH4/g VS cung v6i mot sd két qua cong bd cho thiy ciing dat tir 356 —
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376 [3] va dat 390 [8], diéu nay cho thdy két qua phan tich cia ta co tinh tuong

ddng va khang dinh hon vé két qua thu duoc.

— Tur d6 thi cho ta thiy cac miu lip trong cing mot mé c6 duong sinh khi tring
khit nhau, cu thé c6 %CV mau 13p ctia cung mdt mé rit nho (0.2% - 0.4%) cho théy
cac mau c6 do tap trung cao, khang dinh sy chinh xac trong phuog phap do khi va

phuong phap thuc hién thi nghiém.

— Vi cung moét loai Cellulose dugc st dung nhung c6 %CV 1ap theo cac meé
(3.3%) thi cao hon so vdi ciing mot mé, cho thay qua trinh thyc hién ciing ¢6 nhimng
sai s6 nhét dinh nhu 14y lwong miu 1am thi nghiém, sai 1éch trong khi do khi. Tuy
nhién do 1éch %CV lip theo cic mé ciing rat thap (%CV=3.3%<<15%) tic do tip
trung ciia mau Cellulose theo cic mé khac nhau 14 rat cao, cho thay dam bao chat

luong két qua cia tat ca cac mé thi nghiém thuc hién.

IV.2.4. Két qui méu lap

Trong dot thi nghiém dau tién, mot s mau lap bi mét di anh huong dén do
tin cdy cua két qua. Nhung trén co sé theo ddi dé loai bo nhitng binh phan tng xay
ra su ¢d, chi giit lai nhitng binh khong c6 hién tugng bat thudng nén cac két qua thi

nghiém van c6 dg chinh xac nhat dinh va c6 gia tri tham khao.

Miu CTR-HC MSW3-1, MSW3-2 va mau lap MSW3-3 ¢ két qua BMP
tuong ddi khac nhau. Mau lp ndy sau d6 da duoc loai bé vi binh phan tng c6 dau
hiéu ro ri khi.(Hinh IV.6)

Hinh IV.3. BMP ciia mau CTR-HC d6 thi MSW3
Mau CTR-HC d6 thi MSW4-3 cung véi mau lip MSW4-1 va MSW4-2.
Mau l3p nay vé sau duge dimg lai, nhung trong khoang thoi gian cac binh phan tmg
cung dugc do khi dinh ky, gia tri BMP ctia chung kha twong dong. (Hinh IV.7)

Hinh 1V.4. BMP ciia mau CTR-HC dé6 thi MSW4

Cac mau 1ap khac nhu mau phan lgn, beo luc binh, chét thai trai cay déu co
mau 1ip v6i duong sinh khi tring khit va bam sat nhau, diéu nay c6 thé thé hién
thdy 16 %CV cho tit ca miu lap dugc thuc hién (Bang IV.4)

Bang IV.4. Phan traim CV cac mau lap
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Li do Két BMP 1 (NmL

Ki hiéu mau Mau I3p Ngay tich Iy %OV
két thc thiic CH4/g VS)
Hoan thanh 380
. cot > 0.4%
CCs-2 57 383
CCo,7 CCe6,7-1 51 Hoan thanh 34
CCe6,7-2 51 364
MSW3-1(29) 29 Tinh do lap 0.2%
29 ngay
MSW3-2 29 Thieubinh 267
MSW4 MSW4-1 25 Thiéu binh 290
MSW4-2 25 e 282 1.3%
MSW4-3 (25) Tinh d6 lap
25 25 ngay 287
Hoan thanh
MSWS5 MSWS5-1 57 296 039
MSW5-2 57 294
Hoan thanh
PM6 PM6-1 51 252 oy
PM6-2 51 253
Hoan thanh
FW8 FW8-1 51 301 4.0%
FWS§-2 51 318

Qua db thi hinh IV.3, IV.4 va bang IV.4 ta nhan thay:
—  Céc mau lap co sy cd duoc phat hién va loai trir, cac dudng sinh khi ciia mau lap
khong ¢ su ¢b ro i khi cho két qua hoan toan trung khit va bam sat nén viéc khong

thuc hién tiép chung 1a diéu c6 thé chap nhan dugc.

— Tu bang s6 liéu trén, nhan théy cAc mau 1ap déu c6 CV< 4%, thé hién cac két
qua c6 do tap trung tot, khang dinh sy dang tin cy ctiia phuong phap thi nghiém, cu
thé 1a trong khi phan tich, 1y mau dai dién va chinh xac dé lam thi nghiém, su

chinh xac trong phuong phap do khi .

— Ngoai ra con ké dén xay ra sy cb khong mong mén trong khi thi nghiém nhu v&
binh xdy ra & mau béo luc binh (WH7-2) nén chi c6 mot mau don, nhung theo xu
thé ban dau thi duong d6 thi twong tmg c6 xu huéng giéng nhau, va ciing da duoc
khang dinh d6 lap giéng nhau cho nhiéu miu vé trudc. Nén mit du 1a mau don

nhung ciing 13 gia tri dai dién, van c6 thé sir dung dé tham khao. (Hinh IV.5)
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Hinh IV.5. BMP ciia méu béo luc binh WH7
1V.2.2. Két qua gia tri BMP cic mdu CTHC
1V.2.2.1. Mdu CTR-HC dé thi
Db thi dudong sinh khi métan tich Iy theo thoi gian ciia mdu CTR-HC d6 thi
trén mdi binh va theo 1g VS dugc thé hién ¢ (Hinh IV.3 va IV.4)

Hinh IV.6. Do thj duong tich lily khi métan theo thoi gian ciia mau CTR-HC dé thi

theo cac binh phan wng

Hinh 1IV.7. D6 thi dwong tich lily khi métan theo thoi gian ciia mau CTR-HC do thi
theolg VS
Gia tri BMP cudi cung ciia mau CTR-HC d6 thi ludn 1a gia tri BMP ctia hon
50 ngay, két qua thu nhan tir cic mau CTR-HC db thi ldy & cac ngay khac nhau
dugc thdng ké ¢ bang sau: (Bang IV.4)
Badng IV.5. Bing thong ké két qua cdc mau CTR-HC dé thi theo cdc ngdy ldy mdu

khac nhau.
o BMP BMP BMP trung
» Ngay tich BMP
Ki hiéy , _ . VS, |VS, (NmL (NmL binh (NmL|
x mau lap Ity ket NmL STD ICV
mau ; %TS |%WW |CH4/g CH4/g CH4/g
thac CH4/g TS)
WW) VS) VS)

MSWI  MSWI-1 52 48.0 [16.3 52 154 321 321
MSW2  MSW2-1 52 51.0 [15.1 55 184 361 361
MSW3  [MSW3-1 53 55.5 [17.1 49 158 284 284 1 0.5%

MSW4-1 25 63.6 [18.3 53 184 290

MSW4-2 25 63.6 [18.3 52 179 282

IMSW4-3(25) 25 63.6 [18.3 52 182 287
MSW4  IMSW4-3 54 63.6 [18.3 57 197 310 310 4 1.3%

IMSW5-1 57 532 |16.4 48 157 296
MSWS5  MSW5-2 57 532  |l16.4 48 157 294 295 1 0.3%
Trung binh cac maul
(ngay >50) 54 17 52 168 311 314
STD 5 1 4 20 32 30
oY% 9.8% 16.3% 8.4% 11.7% 10.3% 9.5%

Tir d6 thi Hinh IV.6 va IV.7, ciing véi bang V.5, cho thay:
— BMP ctia mau CTR-HC db thi c6 khoang gi tri tir 284 — 361 NmL CH4/g VS,
trung binh 1a 314 NmL CH4/g VS, so v6i gia tri trung binh thi khodng gia tri nay
bién doi khong cao, c6 CV = 9.5%, cho théy c6 do l1ap lai theo cac ngay khac nhau
cling kha cao. Con theo d6 13p ciia cing mot ngay 14y mau thi cho %CV rat nhé (0.3

—1.3%), cu thé cac mau lip cing ngay rat giéng nhau. Diéu ndy c6 thé giai thich la
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thanh phén CTR-HC d6 thi cling c6 su bién d6i nhat dinh theo ngay, néu chi léy mot
ngay bat ki thi s& khong dai dién ma can ldy nhiéu lan & cac ngay khac nhau.
BMP cuia mau CTR-HC d6 thi c6 khoang gia tri tir 284 — 361 NmL CH4/g VS,
trung binh 1a 314 NmL CH4/g VS, nhu vay theo bang trén thi trung binh s& co
52NL CH./Kg CTR-HC d6 thi, day qua 1a mot két qua dang quan tam. Ngoai ra
tham khao mat sd tai lidu d6i véi CTR-HC d6 thi cho thdy: 189 - 222NmL CH4/g
VS [3]; 220NmL CH4/g VS [8]; 230 — 250NmL CH4/g VS [32]; 190NmL CH4/g
VS [33]; 260NmL CH4/g VS [15]; 495NmL CH4/g VS [7]. Diéu nay cho thiy
CTR-HC d6 thi Ha Noi ¢6 tiém nang métan sinh héa kha cao.
1V.2.2.2. Mdu phdén lon

D6 thi duong sinh khi métan tich lily theo thoi gian ciia mau phan lon trén
modi binh va theo 1g VS duoc thé hién & (Hinh IV.5)

Thé tich CH, tich biy trénméi hinh Gia trj BMP cita méu phén lon
a0 o]
am oo 253
g7 60D % 2 P p—r
P12 % =
(60828 ) E 150
=B g o —=- -2
50
: @ @ 3 @ a&k# T e = 3 e = =
Thoi gian (ngy) Théi gian (ngéy)
Hinh 1V.8. BMP ciia mdu phan lon
Gia tri BMP ctia mau phan lon dugc thdng ké ¢ bang IV.6
Badng IV.6. Bing thong ké két qua mau phan lon.
IBMP
Ngay BMP BMP 1
o o BMP average
Ki hiéy ., _ fich liy (NmL NmL
. mlulip| ., VS, %TS[TS, % WW[VS, %WW| (NmL (NmL  [STDCV
mau ket CH4/g CH4/g
) CH4/g TS) CH4/g
thuc WW) VS)
VS)
PM6-1 51 80.6 19.7 15.9 40 203 252
IPM6
PM6-2 |51 80.6 19.7 15.9 40 204 253 253 1 0.4%
[Trung binh 40 204 253
STD 0 1 1
CV 40 203 252

Qua db thi Hinh IV.8 va bang IV.6, cho ta thiy:

— Do thi ¢6 tdc d6 sinh khi déu din theo céc 1an do, hai miu 1ap PM6-1 va PM6-2
bam sat mot cach tring khit nhau, va sinh khi khong déng ké cho téi ngay thir 50 va
mau da dimng lai tai ngay 51.

— BMP ctia mau phan lon c6 gia tri 253NmL CH4/g VS, theo bang tirc s& thu vé

40NL CH4/kg Phan lon. So sanh v6i mot sb két qur thuc hién d6i voi mau phéan lon
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trén thé gidi cho thay, dat tir: 224 — 443NmL CH4/g VS [36], 328 — 384NmL CH4/g
VS [27]. Piéu nay cho thiy két qua cta ta hoi thap, ¢ thé giai thich 1a phu thudc
vao chit luong ctia phan: phan thuc hién khong bao gdm nude tiéu ma nudc tiéu la
ngudn cung cap nhiéu Nito va cac mudi khoang khac can thiét cho kha ning phan
huy sinh khi métan, do do két qua xac dinh dugc la chua cao, bén canh éy quan
trong hon 14 chat lugng mau phan lon s& phu thudc rat nhiéu vao nguén thirc dn ma
no tiép nhan, chang han phan lon cho an thirc dn cong nghiép cé kha niang sinh khi
cao hon [23,24] (do thirc dn céng nghiép c6 chira nhidu thanh phan chit béo, protein
c6 trong phé pham ché bién thit, c4, hai san tém cua... ddy 13 nhitng thanh phan c6
tiém ning sinh khi cao hon han so vé6i lon an thtc an truyén théng (cam triu, rau
be...) day ciing 1a co s6 cho ta thdy dugc gia tri BMP thu duoc 14 hoan toan hop li.

%CV théip chi 0.4%, c6 do lap cao, cu thé theo do thi cho théy cic mau lip
chung hoan toan trung nhau.
1V.2.2.3. Mdu béo luc binh

Db thi duong sinh khi métan tich lily theo thoi gian ciia mau Béo luc binh

trén mdi binh va theo 1g VS dugc thé hién & (Hinh IV.9)

Thé tich CH, tich by trénméi hinh Giti tri BMP cita mu héo Iuc hinh
1900
+WH3_]_ 3k0
5 g | | g E2d
iﬂ =0
—=-BiJ1 'ﬂ m
E 150 —— "WHT-1
g 100
—rE5 -2
50
] 1] T T T T T ]
a ] 10 @ i a 50 a
Thii gian (ngdy) Thi¥i gian (ngdy)

Hinh IV.9. BMP ciia mau Béo luc binh
Gia tri BMP cia mau beo luc binh duoc thdng ké & bang IV.7
Bdng IV.7. Bang thong ké két qua cdc mau phan lon.

Ki Ngay tich|
- . N . BMP (NmLBMP  (NmLBMP 1 (Nml|
hiéu mau ldp Ity  kegVs, %TS[TS, % WWIVS, %WW,|
: ’ CH4/g WW)|CH4/g TS) CH4/g VS)
mau thic
WH7 [W-H7-1 51 7820 [5.20 4.07 13 255 326

Thong qua d6 thi Hinh IV.9 va bang IV.7, ta thay:
— BMP ciia mau béo luc binh c6 gia tri 326NmL CH4/g VS. So véi tham khao
thue hién trén thé gii dat: 190 — 320 [8], cho thiy két qua ciing twong tng.
1V.2.2.4. Mdu chdt thdi trdi cdy

Db thi duong sinh khi métan tich iy theo thoi gian ciia mau Chat thai trai

cdy trén mdi binh va theo 1g VS duoc thé hién ¢ (Hinh IV.10)
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Thé tich CH, tich by trén méihinh

Gid tri BMP ciia méu chit thi iricdy

i1E
I
——FE1
Pl —— ]
—-Fed
(3ga)
—8-B31 R
a 6T 0w 3 3 @ = =
Théi gian (ngay) Théki gian (ngdy)
Hinh 1V.10. BMP ciia mau Chdt thdi trdi cdy
Gia tri BMP ctia miu chét thai trai cay duoc thong ké & bang IV.8
Badng IV.8. Bing thong ké két qua cdc mdu chat thdi trdi cay.
Ki mau Negay | VS, | TS, % WW | VS, BMP | BMP | BMP 1 | BMP STD | CV
hi¢ | lap tich %TS %WW | (NmL | (NmL | (NmL averag
u liy CH4/ | CH4/g | CH4/g e (NmL
ma két g TS) VS) CH4/g
u thiic WW) VS)
FW8-
FW 1 51 89.5 | 16.9 15.1 46 269 301
FW8- 310 12 4.0%
2 51 89.5 | 16.9 15.1 48 285 318
average 47 277 310
STD 2 11 12.3
CvV 4.0% |4.0% |4.0%

Theo d6 thi Hinh IV.10 va bang IV.8, cho thay:
— BMP cta mau chét thai trai cdy c6 gia tri 310NmL CH4/g VS, tham khao dbi
v6i loai chat thai trai cAy hon hop cho thay co gié tri tir 250 — 370NmL CH4/g VS,
két qua ctia mau nay ciling trong ng.

— 6 %CV thép chi 4.0%, do lip cao.
IV.3. Két qua phwong trinh dong hoc
1V.3.1. Phuwong trinh déong hoc ciia cdc méu CTHC

1V.3.1.1. Mau kiém sodt Cellulose

1. Phuong trinh dong hoc xac dinh 1a dudong ndi suy tur cac diém do khi tich
Iy (Hinh IV.11)
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CCs CCe6,7

7 7 300
Z) 300 >
RS 20
'é — 200
Z 200 g *  (CC6,7-1 & CC6,7-2
< e  CC5-1& CC5-2 £ Pudng ndi suy
: D \ as < 100
5 100 A uong noi1 suy Jast
o
0+ 01
(‘J 2‘0 4‘0 60 0 20 40 60
Thai gian (ngay) Thdi gian (ngay)

Hinh 1V.11. Puong ndi suy ciia mau kiém sodt Cellulose
2. Gié tri cac thong s6 Bo, K va phuong trinh dong hoc xéc dinh
Bdng IV.7. Gid tri Bo, hang so K va phwong trinh dong hoc déi véi mau kiém sodt
Cellulose

Bo (sai s6
o Bo (mL k L . . .
Ki hiéu x Bo) . K (sai 0 K) | , Phuong trinh dwong sinh
x mau ldp | Ché/g (ngay- . R ]
mau (Nml/g (ngay-1) khi
VS) 1)
Vs)
CC5-1 0.9
CCs CC5-2 377 377 (7) 0.184 | 0.184(0.012) |7 B =377*(1 - exp(-0.184*t)
CC6,7-1 0.9
= * _ - *
CCo,7 CC6.7-2 380 380 (7) 0.126 | 0.126 (0.007) | 8 B =380*(1 - exp(-0.126*t)
Trung binh 379 0.155
STD 2 0.041
Cv 0.6% 26.4%

Tur d6 thi Hinh IV.11 va Bang IV.7, ta c6 nhan xét sau:
— D0 thi dudng ndi suy xac dinh phuong trinh dong hoc c6 sy trung khit di qua
cac diém do tich Ity mdt cach nhét dinh, c6 mot s6 tap hop diém khong di qua, cho
thdy c6 nhimng sai khac. Tuy nhién c6 R> = 0.97 - 0.98 cao gin bang 1, cho thiy do
hoi tu cac diém 13 kha cao va vi thé duong noi suy thu dugc c6 dd chinh xac cao.
Nhu vay thi nghiém BMP khong nhitng giup ta xac dinh duogc gid tri BMP ma con
xac dinh duge hing sé dong hoc cia qua trinh.
— C6hing s6 K =0.126 — 0.184ngay ', tham khao véi két qua cong bd cho thily K
=0.09 - 0.145 ngay "' [3], cling twong déng nhau.
1V.3.1.1. Mau CTR-HC d6 thi

1. Phuong trinh dong hoc xac dinh 1a duong ndi suy tir cac diém do khi tich
Ity (Hinh IV.12)
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CH (NmL/g VS)

MSW3

O MSW3-1 & MSW3-2
— Dudng ndi suy

20

Thoi gian (ngay)
Hinh 1V.12. Puong néi suy ciia mau CTR-HC dé thi MSW?3

2. Gia trj cac thong sd Bo, K va phuong trinh dong hoc xac dinh
Badng IV.8. Gid tri Bo, hang s6 K va phwong trinh déng hoc déi véi mau CTR-HC

do thi.
Ki hiéu mau Bo (sai sb Bo) | K (saisd K)
mau lip (Nml CH4/g VS) (ngay™h R? Phuong trinh sinh khi
MSW1 MSWI-1 314(1) 0.204 (0.004) 100 | B=314%(1 - exp(-0.204*)
MSW2 MSW2-1 341 3) 0.224 (0.001) 098 | B=341%(1 - exp(-0.224*)
- 276 (2 099 | B=276%(1 - exp(-0.147%
MSW3-1 @ 0.147 (0.004) (1 - exp( )
MSW3 MSW3-2
MSWA-1 286 (2) 0.266 (0.007) 099 | B=286%(1 - exp(-0.266%1)
MSW4-2
MSW4 MSW4-3
MSW5-1 263 b 0315 (0.021) 095 | B=263%(1 - exp(-0.315%)
MSWS5 MSWS5-2

Trung binh cdc miu (day >50)

STD

(0\Y

Tir d6 thi Hinh IV.12 va Bang IV.8, ta c6 nhan xét sau:

— Do thi duong ndi suy di qua hau hét cac diém do & cac mau, c6 R*> 0.95, ¢6 d6
chinh x4c nhat dinh.
—  Gia tri K =0.147 — 0.315 ngay"', mot s6 két qua tham khao d6i voi CTR-HC do
thi trén thé gidi co K =0.13 — 0.16 ngay™' [8]
[¥.3.1.2. Mdu phdn lon

1. Phuong trinh dong hoc xac dinh 1a duong ndi suy tir cac diém do khi tich
Ity (Hinh IV.13)
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PM6

250 -

200 -

150 -

4 PM6-1 & PM6-2
Pudng ndi suy

100 -

CH4 (NmL/g VS)

50 -

Thdi gian (ngay)
Hinh IV.13. Buong ngi suy ciia mau phan lon PM6
2. Gia tri cac thong s6 Bo, K va phuong trinh dong hoc xac dinh
Bdng 1V.9. Gid tri Bo, hang s6 K va phwong trinh déng hoc déi véi mdu phén lon

Ki Bo (mL | Bo (sai sb | k
hi¢u mau Ch4/g Bo) (Nml | (ngay | K (sai s K) Phuong trinh duong sinh
miu | lap VS) CHJ/gVs) | (ngay-1) R? | khi
PM6-1 0.9
PM6 234 234 (3) 0.177 | 0.177 (0.007) | 8 B =234*(1 - exp(-0.177%t)
PM6-2

Tu dd thi Hinh IV.13 va Bang IV.9, ta c6 nhan xét sau:
— D0 thi dudng ndi suy di qua hau hét cac diém do ¢ cac mau, c6 mot sd diém sai
léch vé sau, c6 R? = 0.98, c6 dd chinh xac cao.
— Giatri K=10.177 ngay™
IV.3.1.3. Mdu béo luc binh

1. Phuong trinh dong hoc xac dinh 1a dudng ndi suy tir cac diém do khi tich
liy (Hinh IV.14)

WH7

350

300 - L]

250 1

200 1

150 7 *  WH7-1

Pudng nodi suy

100 -

CH4 (NmL/g VS)

50

Thai gian (ngay)
Hinh 1V.14. Pwong néi suy ciia mau béo luc binh WH7
2. Gia tri cac thong sb Bo, K va phuong trinh dong hoc xac dinh
Bdng IV.10. Gid tri Bo, hang s6 K va phwong trinh déng hoc déi véi mau béo luc
binh
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Ki Bo (mL | Bo (sai s6 | k
hiéu mau Ch4/g Bo) Nml/g | (ngay- | K (sai s6 K) Phuong trinh duong sinh
miu | lip VS) Vs) 1) (ngay-1) R? | khi
0.9
WH7-1 | 293 293 (6) 0322 ]0.322(0.032) |5 B =293*(1 - exp(-0.322*t)

Ttr d6 thi Hinh IV.14 va Bang IV.10, ta c6 nhan xét sau:
— D06 thi duong ndi suy khong duge trung khit voi cac diém do, nhung co6 R? =
0.95 cho thdy ciing dam bao d6 chinh x4c nhat dinh
— Gia tri K = 0.322, cho thay hang s6 cao hon han, diéu nay néi 1én rang béo luc
binh rat d& PHYK va thoi gian két thic qua trinh s& nhanh hon, theo d6 thi duong
n6i suy cho thay co thé dimg lai & 20 ngay.
1V.3.1.4. Mdu chdt thdi tréi cdy

1. Phuong trinh dong hoc xac dinh 1a dudng ndi suy tir cac diém do khi tich
Ity (Hinh IV.15)

FwWS8
350
| e o8 ° . . o °
300 e o0 . L L ® L
6)\ g
> 250 4
)
~N
200
£
Z, 150 - * FWS8-1 & FW8-2
E 100 4 Pudng ndi suy
o}
50 -
04
o 20 40 60

Thdai gian (ngay)
Hinh IV.15. Puong néi suy ciia mau chat thdi trdai ciy FWS
2. Gia tri cac thong s6 Bo, K va phuong trinh dong hoc xac dinh

Bang IV 11. Gid tri Bo, hang sé K va phwong trinh dong hoc déi véi mau chat thai

trdi cay
Ki Bo (mL | Bo (sai sb | k
hiéu mau Ch4/g Bo) (Nml/g | (ngay- | K (sai s6 K) Phuong trinh duong sinh
miu | lap VS) Vs) 1) (ngay-1) R? | khi
FW8-1 0.9
305 305 (2) 0.637 | 0.637(0.026) |9 B =305*(1 - exp(-0.637*t)
FW8 | FW8-2

Tir @6 thi Hinh IV.15 va Bang IV.11, ta ¢6 nhan xét sau:
— Do thi dudng ndi suy di qua diém giita ctia hai mau lap FW8-1 va FW8-2, cho
thdy cac diém do ctia cic mau rat phu hop véi xu huéng qua trinh, c6 R? = 0.99 tirc

duong ndi suy thu dugc c6 do chinh xac cao.
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— Gia tri K = 0.637, diéu nay hoan toan hop li, béi vi mau chét thai trai cdy, do
thanh phan chu yéu 1a cac chat hitu co d& phan huy, duong, tinh bot va cac axit hitu
co nén phan huy rit nhanh va cho hiang s K 16n, dong thoi thoi gian két thuc som

do tinh chét d& phan huy, cu thé theo d6 thi thi miu nay c6 thé dirng sau 10 ngay.

V. KET LUAN VA PE XUAT GIAI PHAP

V.1. Két luan
V.1.1. Cic mdu CTHC di thuc hién

Cac mau CTHC khac nhau thi s& cho gia tri BMP twong ung khac nhau,
trong cac mé trén thi tiém ning sinh khi ciia mau Cellulose (mau CC5 va CC6,7) 1a
cao nhat, dat tir 364 — 383 NmL CH./g VS, trung binh 373NmL CH4/g VS; tiép dén
1a mau WH7 dat 326NmL CH4/g VS, ké tiép 1a mdu CTR-HC do thi dat tir 284 —
361NmL/g VS, trung binh 1a 314NmL CH4/g VS; va thap hon 1a mau chat thai trai

cdy , mau béo va mau phan lon. Gia tri xac dinh nay gitip ta nhin nhan dugc loi ich

nang luong ma CTHC mang lai s€ phu thudc nhiéu vao loai CTHC sir dung. Va can
phai quan tim dén luong va loai CTHC hon nita dé c6 thé 4p dung vao mét cach
kha thi vao thuc té mang lai hiéu qua kinh té mong mudn va gop phan giam thiéu
chat thai.
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Gia tri BMP con 1a thudc do quan trong dé danh gia, kiém soat hiéu qua cua

qua trinh xir 1y c6 dam bao cac diéu kién cho PHYK tai cac hé thong xu 1y thuc té.

V.1.1. Phwong trinh dong hoc

Phuong trinh dong hoc vdi h.;ing ) dong hoc K la mdgt gid tri nd1 1én kha
ning dé phan huy hay khé phan hity cia mot loai CTHC nao d6, gitip ta nhin nhan

duogc dién bién ciia qua trinh theo thoi gian. La thong sé can dé thiét ké.

Hon nita n6 con 1a chi thi dé nhan biét va két hop dong phan hiy gitta loai
CTHC dé phan hay véi loai CTHC kho phéan huy dé cai thién toc do cia qua trinh.

V.2. Dé xuit giai phap
V.2.1. Dé xuit phwong phdp xir yém khi CTHC va tin dung khi sinh ra lam

nguon ning lwong sach
Qua két qua xac dinh BMP ta thiy rang, loai CTR-HC db thi c¢6 tiém ning
sinh khi métan cao, trung binh 1Kg CTR-HC d6 thi s€ thu vé 57 Lit khi CHa, va

day 1a lugng chat thai 1on can dugce quan tAm xir 1y va c6 thé tan thu ning luong

theo tir viéc thuc hién PHYK thay vi phai mang di chén 14p tén nhiéu dién tich.
Bén canh iy phuong phap xir Iy yém khi CTHC con mang lai nhiéu loi ich
quan trong va mo ra trién vong tin dung ning luong von c6 tir chat thai:
1. Loiich vé ning hrong
KSH c6 thé phuc vu nhiéu muc dich: dun ndu nhu khi ddu mé hoa long
(LPG) quen goi 13 “ga”, thap sang cho 4nh sang chéi loa nhu dén mang (“ming
song”) dau hoa, chay dong co ddt trong kéo may xay sat, may bom nudc hoidc
kéo may phat dién, chay ti lanh, mdy ap trimg, Gm ga con, nudi tim, sudi m. ..
2. Loiich vé sir dung phu pham
Nguyén lidu nap vao thiét bi KSH mot phan chuyén hoa thanh KSH, phan
con lai ¢ dang dac (vang, ba can) va ldng (nudc xa) goi chung l1a phu ph'fim. San
pham tht hai nay rat gia tri c6 thé ding vao nhiéu muc dich: 1am phan bon, xu
1y hat giéng, lam thirc dn bo sung cho gia suc, gia cam, nudi thuy san, nudi
giun... Ding phy phdm lam phéan bén cho cac cay trong khéng nhing ting ning
suét ma con it sdu bénh va cai tao do phi cua d4t nén han ché thudc trir sau, bao
vé dat khoi bac mau

3. Lgiich veé v€ sinh méi truwong
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Pun nau bang KSH khong khoi bui, néng birc. Do vay giam duoc cic
bénh vé phdi va mat cho nguoi. Phan duoc xt 1y, trimg giun san va vi tring giy
bénh bi tiéu diét,rudi nhing khong c6 chd phat trién. Nho vAy giam cic bénh
giun san va truyén nhiém..

4. Lagiich khac:

Cong nghé KSH mang lai cudc séng van minh, tién nghi, gidi phdng phu

nir, tré em khoi cong viéc bép nic vat va va kiém cii nang nhoc, gbp phan hién

dai hod ndng thon, tao ra cong an vi¢c lam mai cho thg xay nong thon.

V.2.2. Nhitng van @@ can chii y quan tim

Dé co thé thyc hién dugc phuong phap phan hiy yém khi CTR-HC d6 thi,

chung ta can c6 nhitng hanh dong thiét yéu, can phai cé sy thu gom phan loai va

quan ly CTR mot cach hop 1y, dic biét 1a khau phan loai chit thai ngay tai ngudn vi

chi theo cach thirc nay méi cé thé thu duoc thanh phan hitu co ma phuong phap nay

¢6 thé thuc hién mot cach hiéu qua.
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1. Céc bang gia tri do khi

PHU LUC

Thoi | B1,2-1 MSWI-1 MSW2-1

glan Gia tri | Gia tri | Gia tri | Gia  tri | Gia tri tich | Gia tri | Gia tri tich | Gi4 tri tich

(ngdy | g, & | tich Iiiy | do 6 | tich iy | liy  0°C | do ¢ | liy °C(NmL | iy  0°C

) 25'C 0°C (NmL | 25°C 0°C (NmL | (NmL 25'C CH.) (NmL
(mL CH.) (mL CH.) CHygVS) | (mL CH,g VS)
CH.,) CH.,) CH.)

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.8 18.0 16.5 267.0 244.6 45.6 300.0 274.8 517

1.7 13.0 28.4 230.0 4553 85.4 317.0 565.2 107.4

2.7 14.0 412 260.0 693.5 130.5 335.0 872.1 166.2

3.7 11.0 513 225.0 899.6 169.7 230.0 1082.8 206.3

5.1 16.0 66.0 187.0 1070.9 201.0 221.0 1285.3 243.9

6.0 16.0 80.6 137.0 1196.4 2232 102.0 1378.7 259.6

7.0 12.0 91.6 110.0 1297.2 241.1 71.0 1443.8 270.4
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8.0 7.5 98.5 91.0 1380.6 256.4 57.0 1496.0 279.5
9.0 8.0 105.8 74.0 1448.4 268.5 56.0 1547.3 288.3
9.7 3.0 108.6 290 1474.9 2733 220 1567.5 291.8
10.7° 190 116.8 41.0 1512.5 279.1 290 1594.0 295.4
127" 1 120 127.8 49.0 1557.4 285.9 43.0 1638.0 302.0
157 1145 141.1 57.0 1609.6 293.7 68.0 1700.3 311.8
1971160 155.7 50.0 1655.4 299.9 70.0 1764.4 321.7
227 19210 175.0 36.5 1688.8 302.8 42.0 1802.9 325.6
240 1 g0 182.3 16.0 1703.5 304.2 20.0 1821.2 327.8
280 | 130 194.2 34.0 1734.6 308.1 510 1867.9 334.7
3000 199 202.5 24.0 1756.6 310.8 34.5 1899.5 339.4
339 1130 214.4 32.0 1786.0 314.3 40.5 1936.7 344.5
360 |95 223.1 14.5 1799.2 3152 25.0 1959.6 347.3
379 | 8.0 230.4 12.5 1810.7 316.1 215 1979.3 349.8
408 160 235.9 11.0 1820.8 317.0 24.0 2001.2 353.1
40100 245.1 200 1839.1 318.8 33.0 2031.5 357.3
90 g5 253.8 18.0 1855.6 3204 23.0 2052.5 359.8
520 |95 262.5 15.0 1869.3 3214 19.0 2069.9 361.5
Thoi | B3-1 MSW3-1 MSW3-2

gian  [Gia tri | Gia  tri | Gia  tri | Gia tri tich | Gia tri tich | Gid  tri | Gia tri tich | Gia tri tich
(ngay | go & | tich liy | do 6| lily  0°C | liy 0°C | do 6 | liy  0°C | liy 0°C
) 25°C 0°C (NmL | 25°C (NmL (NmL 25°C (mL | (NmL (NmL

(mL CH.) (mL CH.) CH,gVS) | CH) CH.) CH.g VS)
CH.) CH,)

0.0 0 0.0 0 0.0 0.0 0 0.0 0.0
0.7 14 12.8 100 91.6 18.9 98 89.8 18.5
1.6 34 44.0 190 265.7 53.2 184 258.3 51.4
3.6 36 77.0 325 563.4 116.7 335 565.2 117.1
4.7 8 84.3 65 623.0 129.2 65 624.8 129.6
5.7 10 93.4 78 694.4 144.1 80 698.1 145.0
6.7 12.5 104.9 107 792.4 164.9 117.5 805.7 168.1
79 14.5 118.2 157 936.3 196.2 160 952.3 200.0
107 |23 139.2 185 1105.7 231.8 175 1112.6 233.4
11.6 10 148.4 38 1140.6 237.9 35 1144.7 238.9
13.6 17 164.0 45 1181.8 244.1 45 1185.9 245.1
179 1215 183.7 63 1239.5 2532 61 1241.8 253.7
18.9 9.5 192.4 21.5 1259.2 255.8 18.5 1258.7 255.7
19.9 10 201.5 22 1279.3 258.5 20 1277.1 257.9
20.9 6.5 207.5 14 1292.2 260.1 13.5 1289.4 259.5
249 18.5 224.4 42 1330.6 265.3 35 1321.5 263.1
269 18.5 241.4 245 1353.1 266.6 255 1344.8 264.6
289 10.5 251.0 19 1370.5 268.5 19.5 1362.7 266.6
317 7 257.4 18.5 1387.4 271.0 héng

359 18.5 274.4 315 1416.3 273.8

399 1265 298.7 40 1452.9 276.8

429 20 317.0 30 1480.4 279.0

479 1205 335.8 37 1514.3 282.6

529 12 346.7 20 1532.6 284.4
| Thoi | B4-1 | MSW4-1 | MSW4-2 | MSW4-3
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gian | Gia Gia tri | Gia Gia tri | Gia tri | Gia Gia tri | Gia tri | Gia Gia tri | Gia tri
(ngay) | tri do | tich tri do | tich liiy | tich tri do | tich lily | tich tri do | tich liiy | tich
6 lity & 0°C liiy 0°C | & 0°C liy 0°C | & 0°C lily 0°C
25°C | 0°C 25°C | (NmL | (NmL |25°C | (NmL | (NmL | 25°C | NmL | (NmL
(mL (NmL (mL CH,) CH.g (mL CH.,) CH.g (mL CH.,) CHug
CH,) | CHy CH.,) VS) CH,) VS) CH.,) VS)
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.9 100 |92 292.0 | 2675 56.8 289.0 | 264.8 56.2 293.0 | 268.4 57.0
1.6 150 | 229 265.0 | 5103 107.1 255.0 | 498.4 104.5 265.0 | 511.2 107.3
2.6 14.5 36.2 185.0 | 679.8 141.4 185.0 | 667.8 138.8 180.0 | 676.1 140.6
3.9 11.0 46.3 230.0 | 890.5 185.5 230.0 | 878.5 182.9 225.0 | 8822 183.7
6.6 49.0 | 912 365.0 | 1224.8 | 249.2 355.0 | 1203.8 | 244.5 365.0 | 1216.6 | 2473
7.6 12.5 102.6 | 455 1266.5 | 255.8 42.0 12422 | 2505 40.5 1253.7 | 253.0
9.6 24.0 1246 | 65.0 1326.1 | 264.1 64.0 1300.9 | 258.5 68.0 1316.0 | 261.8
10.9 15.0 138.3 37.0 1360.0 | 268.5 36.0 1333.9 | 262.8 39.0 1351.7 | 266.7
13.9 25.0 1612 | 50.0 1405.8 | 273.5 47.0 1376.9 | 267.2 48.0 1395.7 | 2713
14.9 12.0 1722 | 245 1428.2 | 276.0 21.0 1396.1 | 269.0 23.0 1416.8 | 273.5
15.9 14.5 1855 | 23.5 1449.7 | 2719 23.0 1417.2 | 270.7 22.5 1437.4 | 275.1
16.9 10.0 194.7 18.0 1466.2 | 279.5 17.0 1432.8 | 272.1 17.0 14529 | 276.5
20.8 26.5 2189 | 52.0 1513.9 | 284.6 | 490 14777 | 276.6 48.0 1496.9 | 280.9
22.9 15.5 233.1 29.0 1540.4 | 287.3 30.5 1505.6 | 279.7 31.0 15253 | 284.0
24.8 14.0 246.0 | 255 1563.8 | 289.6 23.5 1527.2 | 281.6 26.5 1549.6 | 286.5
27.7 150 | 259.7 | héng Bo 31.0 1578.0 | 289.7
31.9 33.5 290.4 43.0 16174 | 291.6
35.9 39.0 326.1 61.0 16733 | 296.1
38.9 19.0 343.5 41.0 1710.8 | 300.5
43.9 28.5 369.6 49.0 1755.7 | 304.6
48.9 19.0 387.1 38.5 1791.0 | 308.6
54.0 20.0 | 405.4 26.5 18153 | 309.9
Thoi B5-1 B5-2 CC5-1 CC5-2
gian Giatrido & | Gia tri | Giatri | Gia tri | Gia tri | Gia tri | Gia tri | Gia Gia tri | Gia tri
(ngay) 25°C  (mL | tich do & | tich do & | tich tich tri do | tich tich
CH,) liy 25°C | liy 25°C | liiy 0°C | liiy 0°C | & lily 0°C | liy 0°C
0°C (mL 0°C (mL (NmL | NmL | 25°C | (NmL | (NmL
(NmL | CHy) | NmL | CHy) | CHy) CH,g | (mL | CH),) CH.g
CH,) CH.,) VS) CH.) VS)
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.7 48.0 44.0 55.0 50.4 75.0 68.7 43 70.0 64.1 3.4
0.9 17.5 60.0 22.0 70.5 30.0 96.2 6.2 37.0 | 98.0 6.6
1.8 59.0 114.1 62.0 1273 | 390.0 | 4535 66.6 395.0 | 459.9 67.8
2.8 60.0 169.0 | 67.0 188.7 | 385.0 | 806.2 125.5 365.0 | 7943 123.1
3.9 70.0 233.1 71.0 253.8 | 330.0 | 11085 | 173.0 306.0 | 1074.6 | 166.2
4.9 42.0 271.6 | 40.0 290.4 | 3350 | 14154 | 2269 330.0 | 13769 | 219.2
5.9 39.0 307.4 | 410 328.0 | 2700 | 1662.7 | 269.0 340.0 | 1688.4 | 274.1
6.9 33.0 337.6 | 36.0 360.9 | 205.0 | 1850.5 | 300.3 210.0 | 1880.8 | 306.3
7.9 48.0 381.6 | 410 398.5 180.0 | 2015.4 | 325.1 170.0 | 2036.5 | 329.3
10.9 89.0 463.1 93.0 483.7 | 213.0 | 22106 | 3474 205.0 | 22243 | 350.2
12.8 48.5 507.5 | 490 528.6 | 51.0 22573 | 3478 46.0 | 2266.4 | 349.7
13.9 25.0 5304 | 23.0 549.7 | 27.0 2282.0 | 348.4 29.0 | 2293.0 | 350.6
17.7 60.0 5854 | 56.0 601.0 | 69.0 2345.2 | 350.4 68.0 2355.3 | 3524
31.9 205.0 7732 | 2100 | 7933 | 242.0 | 2566.9 | 356.7 220.0 | 2556.9 | 354.7
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35.9 36.0 806.2 | 32.0 8227 | 71.0 2632.0 | 363.5 85.0 2634.7 | 364.1
38.7 20.0 8245 | 21.0 8419 | 485 2676.4 | 368.6 50.5 2681.0 | 369.6
48.9 55.5 8753 | 435 881.8 | 990 27671 | 3717 103.0 | 27753 | 379.4
56.9 31.0 903.7 | 36.0 9147 | 470 2810.2 | 380.2 51.0 | 2822.1 | 382.6
Thei MSWS5-1 MSWS5-2
gian Gia tri do ¢ | Gia tri tich | Gia tri tich | Gia tri do & | Gia tri tich | Gia tri tich
(ngay) 25°C (mL | liy 0°C (NmL | liiy 0°C (NmL | 25°C (mL | liiy 0°C (NmL | lity 0°C
CH.,) CH.,) CH,g VS) CH,) CH,) (NmL CH.,g
VS)
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.7 395.0 361.9 62.9 320.0 293.2 492
0.9 124.0 475.5 82.0 115.0 398.5 66.6
1.8 345.0 791.5 134.2 390.0 755.8 127.0
2.8 265.0 1034.3 171.1 285.0 1016.9 167.6
3.9 200.0 1217.5 194.8 178.0 1179.9 187.3
4.9 120.0 1327.4 209.3 115.0 1285.3 200.9
5.9 95.0 1414.5 219.4 79.0 1357.7 208.0
6.9 82.0 1489.6 228.1 68.0 1420.0 214.1
7.9 62.0 1546.4 231.3 61.0 1475.8 2172
10.9 130.0 1665.5 238.4 130.0 1594.9 2243
12.8 64.0 1724.1 241.2 64.0 1653.6 227.1
13.9 43.0 1763.5 244.7 46.0 1695.7 231.1
17.7 110.0 1864.3 254.2 105.0 1791.9 239.7
31.9 300.0 2139.1 271.2 325.0 2089.6 261.3
359 90.0 2221.6 281.4 110.0 2190.4 275.2
38.7 42.5 2260.5 285.5 36.0 2223.4 278.0
48.9 80.0 2333.8 291.0 85.5 2301.7 284.6
56.9 58.0 2386.9 295.5 86.0 2380.5 2943
Thoi | B6,7-1 B6,7-2 CC6,7-1 CC6,7-2
gian Gia tri | Gia tri | Gia tri | Gia tri | Gia tri | Gia tri | Gia tri | Gia tri | Gia tri | Gia tri
(ngay) do & |tichlily | do & | tichliy | do & | tich lily | tich lily | do & | tich liy | tich liy
25°C 0’C 25°C 0°C 25°C 0°C 0°C 25°C 0°C 0°C
(mL (NmL | (mL (NmL | (mL (NmL | (NmL | (mL (NmL | (NmL
CH,) CH,) CH.) CH.) CH.) CH.) CH,g | CH,) CH,) CH,g
VS) VS)
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.7 17.0 15.6 20.5 18.8 29.5 27.0 2.0 24.0 22.0 1.0
1.7 35.5 48.1 36.5 52.2 78.5 98.9 9.8 80.5 95.7 9.1
3.7 45.0 89.3 47.0 95.3 688.0 729.2 127.4 687.0 725.1 126.6
4.6 24.0 111.3 25.0 118.2 180.0 894.1 155.9 175.0 885.4 154.1
5.9 25.0 134.2 27.0 142.9 215.0 1091.1 | 190.5 210.0 1077.8 | 187.8
6.9 15.0 148.0 15.0 156.7 131.0 1211.1 | 211.8 145.0 12106 | 211.7
7.9 21.5 167.6 22.0 176.8 198.0 1392.5 | 244.1 181.0 1376.5 | 240.8
10.6 44.5 208.4 45.0 218.0 327.0 1692.1 | 295.8 315.0 1665.0 | 290.4
11.9 25.5 231.8 24.0 240.0 145.0 1824.9 | 317.8 125.0 1779.5 | 308.7
13.9 27.5 257.0 28.0 265.7 144.0 1956.8 | 339.1 166.0 1931.6 | 334.1
14.9 17.0 2725 16.5 280.8 58.0 2009.9 | 346.7 81.0 2005.8 | 345.8
17.6 34.0 303.7 35.5 313.3 80.0 2083.2 | 354.9 87.0 2085.5 | 355.4
19.7 27.0 328.4 31.0 341.7 45.0 21245 | 3579 51.0 21322 | 359.4
21.9 35.0 360.5 35.0 373.8 42.0 2162.9 | 3592 40.0 2168.9 | 360.4
24.7 34.5 392.1 34.0 404.9 37.0 2196.8 | 359.7 36.0 22019 | 360.7
26.9 25.0 415.0 25.0 427.8 24.0 22188 | 359.5 25.0 2224.8 | 360.7
32.6 48.0 459.0 50.0 473.6 50.0 2264.6 | 359.7 50.0 2270.6 | 360.9
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41.9 54.0 508.4 57.0 525.8 74.0 23324 363.1 74.0 2338.4 364.2

51.0 53.0 557.0 55.0 576.2 57.0 2384.6 | 363.6 55.0 2388.8 | 364.4
Thoi WH7-1 PM6-1 PM6-2
gian Gia tri | Gia tri | Gia tri | Gia tri | Gia tri | Gida tri | Gida ¢tri | Gia tri | Gia tri
(ngay) do ¢ | tich lay | tich lay | do ¢ | tich lay | tich lay | do ¢ | tich lay | tich lay
25°C 0°C 0°C 25°C 0°C 0°C 25°C 0°C 0°C
(mL (NmL (NmL (mL (NmL (NmL (mL (NmL (NmL
CH,) CH,) CH.g CH,) CH,) CH.g CH,) CH,) CH.g
VS) vS) VS)
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.7 263.0 240.9 88.1 312.0 285.8 442 315.0 288.6 44.6
1.7 156.0 383.8 131.4 187.0 457.1 66.9 186.0 459.0 67.2
3.7 280.0 640.4 215.8 384.0 808.9 117.9 385.0 811.7 118.3
4.6 70.0 704.5 2322 160.0 955.5 138.3 165.0 962.8 139.5
5.9 55.0 754.9 242.6 155.0 1097.5 157.7 155.0 1104.8 158.9
6.9 29.5 781.9 247.9 73.0 1164.4 166.5 75.0 1173.5 168.0
7.9 35.0 814.0 252.7 75.0 1233.1 174.5 76.0 1243.2 176.1
10.6 72.5 880.4 262.7 151.5 1371.9 190.6 155.0 1385.2 192.8
11.9 35.0 912.4 266.4 61.0 1427.8 196.0 52.0 1432.8 196.9
13.9 43.0 951.8 271.9 70.0 1491.9 202.4 73.0 1499.7 203.7
14.9 24.0 973.8 274.5 38.0 1526.7 205.6 38.0 1534.5 206.9
17.6 52.0 1021.5 280.7 92.0 1611.0 214.2 94.0 1620.6 215.8
19.7 41.5 1059.5 285.2 60.0 1665.9 218.9 58.5 1674.2 220.2
21.9 50.0 1105.3 290.6 55.0 1716.3 221.9 54.0 1723.7 223.1
24.7 63.0 1163.0 301.0 65.5 1776.3 226.6 66.0 1784.1 227.9
26.9 41.5 1201.0 306.9 56.0 1827.6 231.3 53.0 1832.7 232.1
32.6 73.0 1267.9 315.6 112.5 1930.7 240.9 112.0 1935.3 241.6
41.9 80.0 1341.2 324.4 122.0 2042.5 250.9 124.0 2048.9 251.9
51.0 59.0 1395.2 326.2 60.0 2097.4 251.8 63.0 2106.6 253.3
Thei BS-1 FWS8-1 FWS8-2
gian Gidtrido | Gia tri | Giatrido | GidA tri | Gia tri | Gidtrido | Gia tri | Gia  tri
(ngay) & 25°C | tich lidy | & 25°C | tich liiy | tich liiy | & 25°C | tich liiy | tich liiy
(mL CH,) | 0°C (mL CH,) | 0°C 0°C (mL CH,) | 0°C 0°C
(NmL (NmL (NmL (NmL (NmL
CH,) CH,) CH.g CH,) CH,g
VS) VS)
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.7 19.0 17.4 589.0 539.6 104.4 587.0 537.8 104.1
1.0 14.5 30.7 189.0 712.7 136.4 151.0 676.1 129.1
1.8 25.5 54.1 514.0 1183.6 225.9 570.0 1198.3 228.8
3.7 45.0 95.3 258.0 1420.0 264.9 290.0 1463.9 273.7
4.7 29.0 121.8 80.0 1493.3 274.3 110.0 1564.7 288.6
5.8 17.0 137.4 65.0 1552.8 283.1 72.5 1631.1 298.7
7.9 42.0 175.9 95.0 1639.8 292.8 98.0 1720.9 309.0
10.7 62.0 232.7 74.0 1707.6 295.0 77.0 1791.4 311.8
12.9 53.0 281.2 53.0 1756.2 295.0 54.5 1841.4 312.0
18.7 98.0 371.0 119.5 1865.7 298.9 121.0 1952.2 316.2
25.7 55.5 421.9 59.0 1919.7 299.6 59.0 2006.3 316.9
34.7 65.5 481.9 67.0 1981.1 299.8 66.5 2067.2 317.1
40.6 43.0 5213 44.5 2021.8 300.1 44.0 2107.5 317.2
51.0 61.0 577.1 65.0 2081.4 300.8 66.5 2168.4 318.3
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2. D6 thi dudng sinh khi tich Iy theo thoi gian

1. Mé1
The tich CH, tich kify trén méi hinh (mé 1) Gid tri BMP cin méu CTR-HC i thi (mé 1)
i) L]
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2. Mé2
Gid tri BMP ciia méu CTR-HC db thi (mé 2) 'Thé tich CH, tich by trén moihinh (mé 2)
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3. Mé3
The tich CH, tich iy trén méihinh (mé 3) Gia tri BMP ciia méu CTR-HC dé thi (mé 3)
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4. Mé4
Thé tich CH, tich iy trén moibinh (méd) o) Gi trj BMP cin méu CTR-HC db th (mé 4)
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5. MéS

Thé tich CH, tich by trén méihinh (mé 5) D(Cj'iﬁvfsi G tri BMP ciia miu (mé 5)
4
El v 304
=g LLATD e P ot Bl eee w01
o R I S
» ol T L WHE-1 1 | A o P Y 5
B zm nofBE 210 +mgw B 753 e CORT
7 6] % B e
£ {60825} & .
s 1m —n—PME 5‘ —— I
- {8 D3z VE) 1m e
—B—Br1 T
] 1o Fi] k| a @ & —tr—B67D g o a a0 a 2 50
Thdi gian (ngdy) Thdi gian (ngdy)
6. Méé6
Thé tich CH, tich biy trén méi hinh (mé 6) Gid tri BMP ciin méu (mé 6)
a0 340 -
gk
168 . 301
zmn Iy
3 N o 2 ]
% 150 e E 2m —FiEl
— FIE
;v‘“” (5275) ?“"
10 4
EW —&-Bel o R
o T T T T T | o T T T T T \
1] 10 a1 k1 +0 El -1} 1] i0 a k1l +0 50 a
Théi gian (ngay) Théi gian (ngdy)

3. D6 thi dudng ndi suy xac dinh phwong trinh dong hoc

1. MAiu kiém soat cellulose

CH4 (NmL/g VS)

CC5

500

400 +

300 1

200
b CC5-1 & CC5-2

— DPudng ndi suy

100

T T T
0 20 40 60

Thoi gian (ngay)

CCe6,7

200 -
o CC6,7-1 & CC6,7-2

Pudng nodi suy

100 o

CH4 (NmL/g VS)

T T T
o 20 40

Thoi gian (ngay)

60

2. Miu CTR-HC a6 thi
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3. MAu phan lgn
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4. Mau béo luc binh
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5. Mau chat thai trai cay
FW8
350
e ®® [ ] - [ ] L ] L]
. 300 o . oo ® - ® - o3
) e
> 250
o0
~N
— 200 -
g
Z 150 * FWS8-1 & FW8-2
E 100 4 —— DPudng ndi suy
o}
50 -
04
6 26 4‘0 60

Thoi gian (ngay)
4. Mot so hinh anh
Hinh anh lay mau va xay nghién mau CTHc
Hinh anh do khi
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