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TOM TAT
Tén dé tai: Panh gia chat luong va tiém ning tai st dung san pham cudi tir qué trinh 6n
dinh bun thai bang céng nghé Co-composting
Sinh vién thuc hién: Hoang Quéc Trung

Ma s6 sinh vién: 117200028 Lép: 20MT

Hién nay, trong qua trinh xtr Iy nudc thai c6 chira mot luong 16n bun dugc phat sinh.
Trong do, bun cé rat nhiéu chit 6 nhiém, mam bénh trai lai cling co rat nhiéu chét co ich.
Can phai xir 1y dé bun c6 thé on dinh, giam thiéu thé tich bun trudc khi thai bo, thu hoi va
tan dung cac chét c6 ich tir bun.

Mot s cach xir Iy lwong bun sinh ra sau khi xir Iy nudc thai c6 thé ké dén 1a dem di
chén lap, nhung phuong phép nay gay lang phi mot ngudn tai nguyén 16n tir cac thanh phan
dinh dudng c6 trong bun. Luong chat thai nay hién nay chua c6 quy dinh cy thé nao vé thu
gom va xtr Iy. Thé nén dé tai nay duoc thyc hién nghién ctru nham danh gia duoc san pham
cudi cung sau khi xir Iy cac loai bun thai dé co thé ap dung vao thyc tién, tan dung t6i da
cac chat dinh dudng c6 trong thanh phan chat thai, 4p dung vao thuc té nham thu hoi tia
nguyén, han ché chon lap.

Nghién ctru nay danh gia qua trinh 6n dinh bun bang phuong phap Co — Composting,
sau khi dua ra san pham cudi, s& dem di danh gia chat luong, kiém tra d6 6n dinh cta san
phérn, ap dung vao cac thi nghiém hién truong thuc té boi cac ¢4 nhan ho nong dan va to
chtrc san xuat nong nghiép. Cudi cung tién hanh khao sat tham khao y kién tir cac ho gia
dinh va t6 chirc san xuit nong nghiép dé co thé co duoc cac danh gia khach quan va 1a co

so 4p dung san pham trong twong lai.
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LOINOI PAU

Trong subt khoang thoi gian hoc tap tai Trudng Pai hoc Bach Khoa — Pai hoc Pa
Néng, em dd duogc cac thly c6 bo mon trong Khoa Moi trudng truyén dat rit nhiéu nhiing
kién thirc quy bau va bo ich. Tat ca nhitng kién thirc ndy da gitp ich cho em rat nhiéu trong
thoi gian thuc hién dd an tot nghiép va xa hon 1 cac kinh nghiém, kién thtrc 4p dung trong
cong viéc tuong lai ciia mot ki su Moi truong.

Do an tot nghiép 1a mot ndi dung quan trong ciing nhu 1a bude cudi cing can hoan
thanh dé c6 thé nhan dugc tam bang tot nghiép, gitp em tong hop céac kién thic di hoc, chi
tiét hoa nhitng van dé chua duoc 1am rd va ap dung 1y thuyét dua vao thuc té.

Trong qua trinh thuc hién dd an, em da duoc giip do va tan tinh chi bao, tham khao
cac tai liéu co lién quan nhung kién thirc hién tai con han hep nén dd 4n con nhiéu chd thiéu
sot va chua hop 1y, mong quy thay c6 chi bao thém.

Em xin chan thanh cam on quy thay c6 trong Khoa Méi truong da gitp d& va tao diéu
kién thuén lgi trong qua trinh thyuc hi¢n dd 4an; dic biét 1a gido vién hudng dan
ThS.NCS. V& Diép Ngoc Khoi va thay ThS. Hoang Ngoc An d huéng din tan tinh va c6
nhiéu dong gop ¥ kién dé em c6 thé hoan thién do an t6t nghiép ctia minh

Em xin chan than cam on!

Da Ning, ngay thang nam 2025

Sinh vién thyuc hién

Hoang Quéc Trung
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CAM DOAN

Em xin dam béao toan bo do an tdt nghiép 1a két qua cua qua trinh ban than nghién ctru
va lam ra dudi sy hudng dan cia gido vién hudng dan, su gop ¥ ciia Thay/Co, cac tai liéu
tham khao, cac sb liéu két qua trong dé tai déu trung thuc. Trong qua trinh 1am c6 tham
khao cac tai liéu hudng dan tir cac sach, bai bao va cac trang web dugc cam doan co thé tin
tuong. Tai liéu tham khao déu dugc trich din, chii thich ngudn gdc trong phan tai liéu tham
khao.

Néu c6 phat hién bat ki su gian 1an nao em xin hoan toan chiu trach nhi¢m vé d6 4n

cua minh.

Pa Niang, ngay thang nam 2025

Sinh vién thuc hién

Hoang Quéc Trung
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé
Co-composting

MO DAU

Muc dich thue hién dé tai: Danh gia chat luong va tiém ning tai sir dung san pham
cudi tir qua trinh 6n dinh bun thai bang céng nghé Co-composting

Pham vi va d6i twong nghién ciru: Cac mo hinh thi nghiém, thuc nghiém.

Phwong phap nghién ctru, thyc hién:

- Phwong phap ké thira.

- Phuong phép thong ké.

- Phuong phép so sanh, danh gia.

- Phuong phap mo hinh vét ly.

- Phuong phép quan trac, phan tich theo TCVN, QCVN.

- Phuong phap tham van.

Ciu tric ciia do an tot nghiép:

- Chuong 1: Tong quan cac van dé nghién ctru.

- Chuong 2: Khao sat hién trang xt 1y bun thai nha may XLNT db thi tai Khu xir 1y chat
thai (KXLCT) Khanh Son, Thanh phd Pa Nang.

- Chuong 3: Panh gia chat luong san pham cubi tir qua trinh 6n dinh bun thai bang cong
nghé Co-composting.

- Chuong 4: Panh gia tiém nang tai st dung san pham cubi.

- Két luan va kién nghi.

- Tai liéu tham khao.

- Phu luc.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
1
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CHUONG 1. TONG QUAN CAC VAN PE NGHIEN CUU

1.1. Bun thai tir cic nha may xir ly nwéc thai do thi
1.1.1. Khai niém bun thai

Bun thai hitu co hodc vo co ¢6 thanh phan hdn hop chira nhiéu tap chat 6 nhiém, co
mui héi, can phai xir 1y bang cac giai phap cong nghé, ky thuat dé lam giam, loai bd, c6 lap
cac yéu tb c6 hai nham dam bao yéu cau bao vé méi trudng. Dinh nghia bun thai dugc lay
theo TCVN 13958:2024 trong d6 bun thai bao gdm céc loai sau: [1]

a. Bun thai nwéc (Drainage Sludge hodc Sewerage Sludge) 1a bun thai phat sinh
thuong xuyén tir cac hoat dong khai thac, st dung, duy tu, bado dudngm, quan ly van hanh
hé thdng thoat nudc.

b. Bun sau xir ly nwée thai (Sludge from wastewater treatment process) la bun thai
phat sinh tir cac tram/nha may xtr 1y nudc thai tap trung, tir hé thong xtr 1y nudc thai cuc
bd clia cac co s& san xuat kinh doanh phuc vu.

c. Bun nao vét (Dredged Sludge) 1a bun thai dugc nao vét tir ao, hd, kénh, rach phat
sinh khong thuong xuyén trong giai doan thuc hién cac dy an cai thién v¢ sinh moi trudong
d6 thi, cac cong trinh ha ting k¥ thuat va giao thong do thi.

d. Nwée bun (Muddy Water) 1a nudc tach ra tir bun thai
1.1.2. Cac quy dinh chung vé bun thai

Bun thai phai dugc phan loai dé quan 1y va lya chon céng nghé xtr Iy phu hop, gop
phan giam chi phi van chuyén, chi phi xir Iy. Bun thai dugc thu gom, luu gitt va van chuyén
dén cac dja diém xur 1y theo quy hoach hoac cac dia diém d3 duoc co quan co tham quyén
cho phép dé xir Iy dam bao vé sinh méi trudng theo quy dinh. [1]

Viée xtr Iy va tai sir dung bun thai phai tuan tha cac quy dinh vé quan 1y va sir dung
bun thai va cac quy dinh vé bao vé méi trudng.

Bun thai thoat nudc va bun thai sau xir Iy nude thai néu cé toi thiéu 1 gia tri thanh

phan nguy hai vuot ngudng gidi han cho phép thi phai dugce quan Iy nhu chit nguy hai.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
2
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Trudc khi thu gom dé van chuyén vai bun thai thoat nudc, cac loai bun thai c6 nguy
co gay bénh va mam dich phai dugc khur trung. Yéu cau v¢ sinh d61 voi bun thai dé van

chuyén cung bun thai thoat nu6e theo Bang 1.1. [1]

Bang 1.1: Yéu cau vé sinh doi voi bun thai dé van chuyén cung bun thai thodt nuoc

Yéu ciu can dat dwoc sau khi khir
Cac chi tiéu trung tinh trén 01 gam chéit khé bun
thai
Tring giun san (Helminth ova) 1 tring
Salmonella <3FC
Fecal Coliform <1000 FC

Phuong phap xir 1y va tai sir dung cac loai bun thai phai dya trén thanh phan hoa hoc,
vi sinh vat hoc ctia chung. Bun thai tir cac cong trinh thodt nudc va xir ly nudce thai bénh
vién va cac co s y té khac phai duoc khir khuan bang clo hoat tinh trude khi dua di xir 1y
hodc tai st dung chung cung vdi cac loai bun thai thoat nudc do thi. [1]

Bun bé tu hoai khong dugc st dung truc tiép vao cac muc dich nuoi1 tréng thuy san
néu chua duoc xir 1y dat cac yéu cau vé sinh.

Dja diém xir Iy tap trung cac loai bun thai phai tuan thi theo quy hoach xay dung, co
thé bd tri riéng ré hodc két hop tai khu lién hop xur Iy chat thai rin d6 thi. Bii d6 bun thai
tap trung hodc tram xir Iy bun thai phai dugc thiét ké theo yéu cau 1am khoé va 6n dinh phu
hop véi cac loai bun thai van chuyén dén. Tai khu xt 1y bun thai tip trung phai c6 hé thong
xtr Iy nude ri bun voi chat luong nudce thai sau xir Iy dam bao quy chuan méi truong vé xa
thai. Cac yéu cau khu dat xay theo cac quy dinh vé méi trudng, vé quy hoach xay dung va
theo huéng dan néu trong TCVN 13766:2023. [1]

1.1.3. Tinh chét clia bun thai

Bun thai 1a mot loai chit thai rin phat sinh tir qua trinh thu gom va xir Iy nudc thai co

chtra cac chat 6 nhidm va céac vi sinh vat gay bénh ¢ nguy co giy anh hudng xau dén moi

truong va stc khoé con nguoi. [1]

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé
Co-composting

Bun 13 mét hon hop chét long, ran ¢6 chira tir 95% dén 99,6% la nudce, cic chét hiru
co, v co va vi sinh vat. Tinh chét cta bun phu thudc vao tinh chit ctia nuée thai can xur
ly, dic diém cong nghé xir Iy bun va mét s6 yéu té khac. Trong cung mét hé thdng xu 1y
nuéc thai thi tinh chat cta bun khac nhau ¢ cac giai doan xir 1y khac nhau. [1]
1.1.3.1. Tinh chit vat ly

- Bun cdn thd c6 phan bd ¢& hat nhu sau: cac hat duong kinh > 7mm: 5%-20%, 1-
7mm: 9%-33% va <Imm: 50%-88%, trong d6 c6 khoang 45% co6 kich thude hat nhdé hon
0,2mm. Bun hoat tinh c¢6 phan b6 ¢& hat nhu sau: cac hat c6 duong kinh >3mm: 0,4%, 1—
3mm: 1,6%, 0,2—Imm: 8%, va <0,2mm: 90%. Luong hat keo va cac hat chét ran c6 kha
ning phan tan t6t trong nudc, tao thanh mau sic dic trung ciia nude thai. [1]

- Trang thai vat Iy ctia bun thai thay doi theo ham luong chét ran trong bun, bun ¢
luong chat ran vé khoi luong <10%, & trang thai long, néng do 10%-25% & dang bun sét
va ndng d6 >25% ¢ trang thai ran. Trong d6, bun 14%-17% chét ran kho thanh dang déng
cao, bun c6 ham luong chét ran >18% c6 thé chat thanh déng 6n dinh v&i d6 dbc co thé 1én
dén 45°.[1]
1.1.3.2. Thanh phan bun thai va cac chét rin phat sinh tir h¢ thong xir Iy nwée thai

Thanh phan cta bun va chit rin sinh hoc duoc trinh bay trong bang 1.2. Hiéu suét
clia cac qud trinh d6t hodc xtr Iy bun bang phuong phap nhiét phu thudc chi yéu vao nhiét
tri cua bun. Trudc khi xtr 1y va tai sit dung bun cén, can phai xac dinh ham lugng kim loai

nang, thudc trir sdu va cac chét hitu co kho phan huy. [1]

Bdng 1.2 : Thanh phén ciia bin va cdc chdt ran phdt sinh tie nha mdy xi 1y nuede thdi

Loai chat ran Mo ta

Rac (hitu co va vo co) c6 kich thudc 16n sé& bi loai bo & song chan rc.
Rac Thanh phﬁn hiru co trong rac rit da dang, phu thudc vao ban chit cua

hé thong thu gom va vao mua trong nam.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé

Co-composting

Cat, so1

Cat san chil yéu c6 thanh phan vo co, co ti trong 16n, thudng ling
nhanh. Tuy diéu kién cu thé, cat soi cling co thé chira mot lugng 16n

chat hiru co, dién hinh 1a chat béo va dau mo.

Chat no1, dau

Céac chat nd1 trén bé mat, thu gom tur bé lang so cap va bé lang thu
cap, bé lang cat hodc bé ti€p xuc clo. Chat ndi co6 thé chira dau, md

thuc vat, dau khoang, m& dong vat, 16ng, toc, xa phong, thirc an thira,

mo rau va vo qua, giéy, dau mau thudc 14, chit déo, bao cao su, vat liéu
xay dung ...
Ty trong cua chat ndi truong nho hon 1 (khoang 0.95)
, Bun so cap thudng xam, nhét, da sé trudng hop c¢6 mui kho chiu.
Bun so cap

Bun so cap co thé dugc phan huy truc tiép trong diéu kién thich hop.

Bun sau bé phan

ung hod hoc

Bumn tir cac bé phan (mg chira thanh phan kim loai thudng c6 mau tdi,
mic du trén bé mat chung c6 thé c6 mau d6 (do chira nhiéu sit). Bun
chtra kiém thuong c6 mau xam nau. Mui cac loai bun ndy gan giéng
v&1 mui bun so cép. Bun ¢6 tinh nhét, va chita oxit sit, nhom nén cé
dang sét. Bun luu trit trong bé sé& ty phan huy nhu bun so cap nhung
cham hon. Qua thoi gian, cac chat khi bay hoi, ty trong cua bun s&

tang lén.

Bun hoat tinh

Bun hoat tinh c6 mau nau. Mau ddm hon thuong ching t6 bun da bi
phan huy. Mau nhat hon thuong ching t6 bun da qua phan huy ki khi
va s¢ léng cham hon. Bun hoat tinh ¢ trang thai lam viéc tdt c6 mui
ndng, nhu mui dat. Bun c6 kha ning tu phan huy, thuong thdi rira rat

nhanh, boc mui kho chiu.

Bun tir bé loc
sinh hoc nho

giot

Bun tir cac bé loc sinh hgc nho giot c6 mau nau, dang bong, phan huy
cham hon so véi céac loai bun khac vi da phan nao 6n dinh, c6 thé cé

nhicu giun.

Sinh vién thyc hién: Hoang Quéc Trung

Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé

Co-composting

Bun sau phan

huy hiéu khi

Bun tir cac bé phan huy hiéu khi c6 mau nau sam va dang bong, khong
c6 mui kho chiu, thuong chi c6 mui moc. Loai bun nay c6 thé dé dang

mat trude khi phoi.

Bun sau phan

huy ky khi

Bun tir cac bé phan huy ky khi ¢6 mau ndu sim dén den, thuong chira
1 lugng 16n khi. Khi phan huy hoan toan, chung khong c6 mui rd
rang.

Bun so cip sau khi phan huy ky khi thuong tao ra lugng khi nhiéu

hon so véi bun hoat tinh.

Phan u compost

Chat ran sinh hoc sau khi i compost thudng tao ra cac cuc von mau
nau sam, nhung ciling c6 thé c6 cac mau khac tuy vao chat u cung
(phan, rac, hitu co, ...). Phan u thuong c6 mui nong, khong cd mui

kho chiu

1.2. Cac phwong phap xir ly bun thai

Muc dich xir 1y céc loai bun thai thoat nudc dé:

- Giam khéi luong cuia hdn hop bun thai bang cac tich mot lugng nude c6 trong hdn

hop bun cin dé giam thé tich bun di vao cong trinh xtr 1y tiép theo d6 giam duogc quy mo

cua cong trinh xur Iy hoac theé tich bun van chuyén dén noi ti€p nhan.

- Ngin can hodc phan huy cac chat hitu co dé bi théi giita chuyén hoa chung thanh

cac chat hiru co On dinh hodc 1a chat vo co dé giam khdi luong, dé tach nudc va khong gay

tac dong xau dén moi trudong noi ti€p nhan, st dung.

Thanh phan hitu co, nito téng sé va photpho tong s cta cac loai bun thai tir cac hé

thong cong, muong nudc, ao di€u hoa, ... c6 dac diém nhu bang 1.3 dudi day.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé
Co-composting

Bang 1.3: Thanh phan hitu co ciia bun thai mang lwdi thodt mede va kénh hé tinh
theo trong luong kho, %

Loai bun thai Chit hitu co Nito tong sb Photpho tong s6
Bun cbng 25+40 1,420 1,3+1,9
Bun muong 45+65 2,7+3,5 2,1+3,3
Bun ao hd 55+75 2,9+4.3 2,6+3.8

Bun thai thoat nudc hinh thanh trong mang ludi duong céng va kénh muong thoat
nudc cua d6 thi néu thanh phﬁn chu yéu la cat va céc loai vat liu xay dung khéc va thanh
phan cac chat hitu co, cac chit dinh dudng nito, photpho, khong c6 mui hoi, khong tiém an
nguy co giy 6 nhiém mdi trudng thi sau khi tach nudc so b tai diém nao vét c6 thé dua
vé phoi lai tai bai chon 1ap bun thai d6 thj hoic dung dé san nén. [1]

Bun thai nao vét ao ho c6 thanh phan cha yéu 1a cac chat hitu co nén sau khi tach
nudc so b tai diém thu gom, dugc dua vé 6n dinh hoa hoac hodc sinh hoc trudc khi st
dung dé cai tao dat nong nghiép hodc 1am nguyén liéu dé san xuat phan hiru co. [1]

Khi cac loai bun thai khac nhau c6 thanh phan tinh chat phu hop thi c6 thé xu 1y
chung tai khu xur Iy bun thai tap trung ctia do thi hodc tai cac cong trinh x1r Iy bun thai cia
nha may xu 1y nude thai do thi. [1]

Céc phuong phéap khtr triung két hop voi 6n dinh bun thai bao gdm: 6n dinh bang voi,
1én men néng hoic 6n dinh hiéu khi bun thai. [1]

1.2.1. Phwong phap 6n dinh sinh hoc ky khi va hiéu khi

a) On dinh sinh hoc ky khi

Pay 1a phuong phap on dinh bun thai va c6 thé lam giam thé tich, 6n dinh tinh chat
bun thai. Phuong phap nay ciing c6 kha nang lam gidm lugng sinh vat gay bénh trong bun
thai. Qua trinh phan huy yém khi bun thai dién ra trong thoi gian dai va téng nhiét do twong
d6i 6n dinh, thong thuong & 35°Ctrong thoi gian 20 ngay dé cé két qua vé khir khuan va

tao ra lugng metan tdi vu. [2]

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé
Co-composting

Cong nghé phan huy yém khi c6 thé thé tan thu duoc lrong 16n khi metan, tuy nhién
thoi gian dai doi hoi 1ap dat, xay dung hé théng bé xur 1y 16n, chat thai cua hé thong nay
van doi hoi lap dit, xay dung hé thong bé xtr 1y 16n, chit thai ciia hé théng nay van doi hoi
cong nghé xir Iy phtt hop nhu chén 1ap, hoa ran hoic tai str dung 1am phan bon. [2]

b) On dinh sinh hoc hiéu khi

Qua trinh phan huy dién ra nho cac vi sinh vat hiéu khi tham gia phan huy cac chat
hitu co va sinh ra nhiét. Nhiét d6 phan huy c6 thé 1én dén 70°C. Thong thudng, dbi voi xtr
1y hiéu khi nhiét do bun thai c6 thé dat 50 — 60°C sau 5 — 6 ngay, do vay nhitng vi khudn
gy bénh s& bj tiéu diét. Chi phi van hanh cho xir 1y hiéu khi cao so voi hé thong phan huy
ky khi nhung thoi gian duoc rat ngin hon. Ciing twong tu nhu céng nghé phan huy ky khi,
chat thai sau qua trinh phan huy hiéu khi van doi hoi cong nghé phit hop nhu chon 1ap, hoa
ran hodc tai str dung lam phén bén. [2]

1.2.2. Phwong phép 6n dinh hoa hoc

Dbi v6i cac xir Iy bun thai bang phuong phap hod hoc. Pay 1a mot cach xir Iy kha
phuc tap d6 1a sir dung céc hoa chat tién hanh cho phan tng. D¢ bun thai dé thay d6i tinh
chat ctia cac nguyén td doc hai trong bun chuyén vé dang khong nguy hai. [2]

1.2.3. Phwong phép 6n dinh nhiét

La phuong phap phd bién trén thé gidi hién nay dé xur 1y chét thai rin noi chung, dic
biét 1a chét thai rdn doc hai va bun thai cong nghiép. Pay 1a phuong phap xur 1y triét dé
nhit so vdi cac phuong phéap khac. [2]

Thiéu d6t 1a giai doan oxy hoa nhiét d cao vdi su c6 mat cua oxy trong khong khi,
cac thanh phan rac doc hai dugc chuyén hoa thanh khi va cac thanh phan khéng chay duoc
(tro, xi). [2]

Uu diém ctia phuong phap thiéu ddt 1a xtr Iy triét dé cac chi s6 6 nhiém cac chat thai
ran, giam ti da thé tich chét ran cho khau xir 1y cudi ciing 14 déng ran hoic tai sir dung tro
xi. Tuy nhién gia thanh dau tu, chi phi tiéu hao ning luong cao va chi phi xtr Iy cao hon.

[2]

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé
Co-composting

1.3. Cong nghé Co—composting va irng dung trong xir ly bun thai
1.3.1. Pinh nghia

Qua trinh 0 hiéu khi chat thai hitu co (Composting) 13 qua trinh chuyén hoéa sinh hoc
va 6n dinh cac chét hitu co trong diéu kién co oxy v&i su tham gia cua cac vi sinh vat hiéu
khi. San pham ctia qua trinh ndy 13 khi CO2, nuée, nhiét, min 6n dinh, khong mang mam
bénh va cac san pham trung gian khac. Qua trinh 0 hiéu khi tir hai thanh phan nguyén liéu
dau vao trd 1én goi 1a qua trinh ddng 0 compost hay con goi 1a Co-composting. [3]

Compost 13 san pham cta qua trinh composting, da duoc 6n dinh, khong chta cac
mam bénh, khong c6 cac con trung, co thé dugc luu trit an toan, va c6 loi cho su phat trién
clia cy trong. [3]

Qua trinh U chét thai hitu co 1a mot phuong phép truyén thdng, duoc ap dung phd
bién & cac qudc gia dang phat trién va & Viét Nam. Phuong phap nay duoc ap dung rat co
hiéu qua. Nhitng ddng 14 hodc dong bun c6 thé dé hang nim thanh mun hitu co 6n dinh,
nhung qua trinh c6 thé ting nhanh trong vong mot tuan hodc it hon. [3]

San phém cudi cung thu dugc khong c6 mui, khong chira mam bénh. Pé dat duoc
mitc d6 6n dinh nhu 1én men, viéc U doi hoi mot phan nho nang luong dé ting cao dong
khong khi qua céc 16 Xép, am cta khdi 0. D6 4m va nhiét 36 duge kiém tra dé giir cho vat
liéu ludn ludn & trang thai hiéu khi trong sut thoi gian 4. Qua trinh oxy hoa sinh hoa cac
chat hitu co dé phéan hity s& sinh nang lugng va cung cap cho qua trinh tong hop sinh khoi
ctia vi sinh vat. San pham cudi ciing ctia qua trinh phan hay 1a CO», nudc va cac hop chat
hitu co bén vimg nhu lignin, xenluld, soi. [3]

1.3.2. Qua trinh va yéu t6 anh hwéng
Theo bai giang quan 1y chét thai rin — Khoa Méi Truong — Pai Hoc Bach Khoa
Pa Ning: Composting 1a qua trinh phan huy sinh hoc va 6n dinh chét hitu co dé phan
huy sinh hoc trong diéu kién c6 khong khi tao thanh mun hiru co. [3]
Muc dich cta viéc lam phan Compost 1a chuyén hoa nhitng hop chit hitu co thanh

nhimng san pham 6n dinh va co thé sir dung dé cai tao dat hodc bon cho cay trong. [3]

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé
Co-composting

So db tong quat qua trinh G hiéu khi thé hién tai hinh duéi day:

Vat lieu dém l
/4 A ? \ 2
Chat hiru co Tron | | U ___ | Sang [, Sanpham

—>

Hinh 1.1 : So do tong qudt qud trinh 4 hiéu khi

Qua trinh 1am composting xay ra trong diéu kién hiéu khi c6 thé biéu dién theo qui
trinh sau:

Chét hitu co + O, + Dinh Duéng ——— Té bao méi + phan chit hiru co khong
phén hay + CO, + H,O + NH3 + SO4% + Nhiét

Phuong trinh trén cho thdy, cac san pham cudi chu yéu la té bao mdi, phan chat
hitu co khong bi phan hity CO, + H,0 + NH3 + SO4%. Compost 1 phan chat hitu co bén
khong bi phan hity con lai, thuong chira nhiéu lignin 1a thanh phan khé bi phan hiy sinh
hoc trong mot khoang thoi gian ngan. Lignin ¢6 nhiéu trong gidy in bao, 1a mot hop chét
hitu co cao phan tir c6 trong thanh phan keo lién két cac soi cellulose cta cac loai cay lay
gb va cac loai thuc vat khac.

Céc giai doan khac nhau trong qua trinh 1am compost c6 thé phan biét theo bién
thién nhiét ¢ duoc thé hién & hinh 2.2.

- Pha thich nghi 1 giai doan can thiét dé vi sinh vat thich nghi véi mdi truong
moi.

- Pha tang truong dac trung boi sy gia tdng nhiét d§ do qua trinh phan huy sinh
hoc dén ngudng nhiét d6 mesophilic.

- Pha wa nhiét 1a giai doan nhi¢t do tang cao nhat. Day la giai doan 6n dinh hoa
chat thai va tiéu diét vi sinh vat gy bénh hiéu qua nhat. Phan ng héa sinh nay dugc dic
trung bang phuong trinh (1) trong truong hop lam phan compost hiéu khi va ki khi nhu
sau:

COHNS + 02+ VSV hiéu khi & CO, + NH; + San phdm khac + ning luong (1)

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé
Co-composting

- Pha truéng thanh 1a giai doan giam nhiét d6 dén muc mesophilic va cudi cling
bang nhiét d6 moi trudng. Qua trinh 1én men 1an thir hai xay ra cham va thich hop cho su
hinh thanh chat keo mun (13 qué trinh chuyén héa cac phtrc chét hitu co thanh chat mun)
va cac chat khoang (sét, canxi, nito, ...) va cudi cing thanh mun. Cac phan @ng nitrate hoa,
trong d6 ammonia (san phim phu ctia qua trinh 6n dinh hoa chét thai) bi oxy hoa sinh hoc

tao thanh nitrit (NO2") va cudi cling thanh nitrate (NO3") cling xay ra nhu sau:

NH,* +goz > NOy +2H" +H:0 )

NO» +%Oz > NOy 3)

Két hop hai phan Gng (2) va (3) qua trinh phan tng nitrate hoa xay ra theo phuong

trinh phan Ung sau:
NHs* +20, > NOs +2H" +H;0 4

Vi NH4" cling dugc tong hop trong mo té bao, phan ing dic trung cho qua trinh

tong hop mé té bao nhu sau:
NH;" +4CO; +HCOs; +H,O0 > CsH70:N + 50, (5)

Phuong trinh phan tg nitrate hoa tong cong xay ra nhu sau (két hop phuong trinh
(4 va(5)
22 NH4* + 3702 +4 CO2 + HCOz - 21INOz + CsH7O2N + 20H,O +42H" (6)

Nhiét a6 °C
|

60

50

40

30

20

10 Pha wa nhiét Pha treéng thanh

Pha tang trudng

Thoi gian

Hinh 1.2 : Dé thi sw thay doi nhiét dg trong qud trinh 1t phdn compost

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé

Co-composting

Nhiing thong sé quan trong diéu khién qua trinh 1am phan compost bao gdbm do

am, ty 16 C/N va nhiét d6. D6i v6i hau hét chét thai hitu co c6 kha ning phan huy sinh

hoc, khi d6 4m dat 50 — 60 % va duoc cap khi day du, toc 4o qua tinh trao ddi chit s& ting.

Cac vi sinh vat hiéu khi sir dung chat hiru co lam thtrc dn va phat trién mo t€ bao tir nguén

nito, photpho, carbon va cac chat dinh dudng khac. Ty 1& C/N 1a thong sé dinh dudng

quan trong nhat. Nhitng thong sd quan trong trong qué trinh lam phan compost hiéu khi

duogc trinh bay tom tit trong bang sau: [3]

Bang 1.4 : Cdc théng sé quan trong trong qud trinh lam phdn compost hiéu khi

STT | Thong sb Gia tri
1 | Kichthuéce | Kich thuéc toi da cua chat thai: 25 — 75 mm
Ty Ié C/N t6i wu: 25 —50. Néu ty 1& nay thap cd thé sinh khi NH3
) 916 CIN Hoat tinh sinh? hoc ciing cc'), thé can tré o ty 1& C/N thap. O ty Ié
cao nito ¢ thé la nguyén to gidi han.
7 Do am c6 thé giao dong trong khoang 50 — 60%. Gi4 tri téi uwu
3 bo am
55%
| Bé tranh hién tugng kho, tao thanh banh, tao kénh khi, trong quéa
Mtc do xao | A ] _ ) _ )
A - trinh lam phén vat liéu phai dugc xao tron dinh ky. Chu ky xao
ron :
tron tuy thudc vao dang qua trinh thuc hién.
5 Nhiétd6 | Nhiét do duy tri trong khoang 55 — 60°C
Nhy 6 Luong oxy tinh toan duwa trén can bang ty luong. Khong khi chta
U Cau N I3 . e \ - /4 7 A -
A ) oxy can thiét phai tiep xtic deu voi tat ca cac phan cua vat li¢u
6 | khong khi . i
lam phan.
Pé dat duoc qua trinh phan huy téi wu, gia tri pH phai dao
; oH dong trong khoang 7 — 7,5. Bé han ché sy that thoat nito dudi
dang khi NH3, pH khong dugc phép vuot qua 8.5
Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi

ThS. Hoang Ngoc An
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé
Co-composting

Nhu vy quyét dinh su phan huy nhanh hay cham, san phdm c6 két qua tét hay khong
1a phy thudc vao qua trinh.
1.3.3. Cac phuong phap i Compost
1.3.3.1. Phwrong phap i dong (theo quy trinh truyén thong)

San xuat phan hiru co truyén théng 13 k¥ thuat xr Iy phan gia suc, gia cam tuoi trude
khi bén cho cdy trdng voi muc dich tiéu diét cac sinh vét gay bénh cho ngudi, vat nudi, cay
tréng hodc anh hudng xau ddi véi moi truong. Nhiét do hinh thanh trong qué trinh chuyén
hoa vat chat hitu co dong thoi thuc day qua trinh phan huy chat hitu co, day nhanh qua
trinh khoang hoa dé khi bén vao dit c6 thé nhanh chong cung cap chét dinh dudng cho cay
trong. [4]

Mat khéc, trong phan tuoi ty 1¢ C/N cao, la diéu kién thuan loi cho cac loai vi sinh
vat phan huy cac chét hitu co & cac giai doan dau hoat dong manh, gay nén su tranh chép
chat dinh dudng vdi cdy néu bon tryc tiép phan tuoi vao dat trong. Qua trinh @ phan co tac
dung giam ty 1& C/N. San pham cubi ciing cua qué trinh U phén 1 loai phan bén hitu co;
trong d6 c6 mun, mot phan chat hitu co chua phan hay, mudi khoéng, san pham trung gian
clia qué trinh phan huy, enzym, chit kich thich va nhiéu loai vi sinh vat hoai sinh.

Hién nay c6 nhiéu phuong phap t khac nhau nhu G ndng, U ngudi, t hdn hop nong
truéc ngudi sau hay cac phuong phap U tién tién sir dung ché pham EM, Trichoderma 1
nhanh bang giun. [4]

Thoi gian va phuong phap  phan anh huéng dén thanh phan va hoat dong cua vi sinh
vat phan huy va chuyén hoa chét hitu co thanh mun, qua d6 anh huéng dén chit luong va
khéi lugng phan hitu co 1. [4]

Pé dam bao cho céc qua trinh hoat dong cua vi sinh vat dugc tién hanh thuan loi, noi
U phai c6 nén khong thdm nudc, cao rio, tranh & dong nudc mua. Pong phan t phai c6 mai
che mua dé tranh mat dam. Canh noi G can c¢6 hd dé chira nudc tir ddng phan chay ra. Dung
nuée phan & hd nay tudi lai déng phan dé giit 46 am can thiét, tao diéu kién thuan loi cho

vi sinh vét hoat dong. [4]

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé
Co-composting

- U nong [4]

Chat thai chan nu6i dang ran duoc lay ra khoi chudng, xép thanh 16p & noi c¢6 nén
khong thim nudce va khong duoc nén chit. Sau d6 tudi nude phan 1én, gitt dd 4am trong
dbng phan 60 — 70%. C6 thé tron thém 1% voi bot (tinh theo khdi lwong) trong trudng hop
phan c6 nhiéu chat don va 1-2% supe 1an dé giit dam sau dé trat bun bao phu bén ngoai
dbng phan. Sau 4-6 ngay, nhiét do trong déng phan c6 thé 1én dén 60 °C.Thoi gian ¢ 30—
40 ngay.

Phuong phap 1 nong cé tac dung tdt trong viée tiéu diét cac hat co dai, loai trir cac
mam mdng sau bénh. Thoi gian & twong ddi ngan, san pham sau u duoc sir dung ngay nhu
phan chudng. Tuy vay, phuong phap nay c6 nhuoc diém la dé mat nhiéu dam.

-U nguoi [4]

Chét thai chin nudi dang ran dugc 1ay ra khoi chuong, xép thanh 16p va nén chit, trén
mdi 16p chat thai ric 2% supe lan. Panh déng khéi nguyén liéu voi chiéu rong 2—3 m, chiéu
dai tiry thudc vao chiéu dai nén dét, cac 16p phan dugc xép lan lugt cho dén d6 cao 1,5-2,0
m. Sau d6 u dat bot hodc dat bun kho dap nhd, roi nén chit va trat bun phu bén ngoai. Thoi
gian U 5-6 thang. Do bi nén chit cho nén bén trong khéi u thiéu oxy, méi trudng tré 1én
yém khi, khi cacbonic trong khéi u tang. Vi sinh vat hoat dong cham, nhi¢t do trong khdi
1 khong ting cao va chi & mirc 30-35°C. Pam trong déng 1 chu yéu ¢ dang amén cacbonat,
1a dang kho phan hity thanh amoniac, nén luong dam bi mat it. Theo phwong phap nay,
thoi gian @ chit thai chin nudi phai kéo dai nhung san pham sau 1 c6 chat lugng t6t hon @
nong.

-U néng trudc, ngudi sau [4]

Chét thai chin nudi dang rin duoc 1iy ra khoi chudng, xép thanh 16p khong nén chat
ngay. Dé nhu vay cho vi sinh vat hoat dong mang trong 5-6 ngay. Khi nhiét d6 dat 50-60
°C tién hanh nén chit dé chuyén khdi G sang trang thai yém khi. Sau khi nén chit lai xép
16p chét thai chan nudi khac 1én, khong nén chit. Pé 5-6 ngay cho vi sinh vat hoat dong.
Khi dat dén nhiét d6 50-60 °C lai nén chit.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
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Danh gi4 chit lvong va tiém ning tai sir dung san phdm cubi tir qué trinh 6n dinh bun thai biang cong nghé
Co-composting

Ctr nhu vy cho dén khi dat duoc do cao can thiét thi trat bun phu xung quanh khéi
1. U phan theo cach nay c6 thé rat ngin duoc thoi gian so v6i cach o ngudi, nhung phai co

thoi gian dai hon cach 0 ndng; thoi gian G khoang 3—4 thang.

Hinh 1.3 : U phdn phirong phdp truyén thong
1.3.3.2. Phuwong phap i phén theo lu("ing dai (danh lu("ing cAp khi tw nhién)

- Dang ludng cép khi ty nhién 1a qué trinh @ trong d6 CTR dugc sap xép theo cac
luéng dai, hep va dugc dao tron theo mdt chu ky nhét dinh nhim ce”'lp khi cho luéng dai.

- Khong khi (oxy) dugc cung cap téi hé thong bang con duong ty nhién nhu: khuyéch
tan, gio, d6i luu nhiét...Cac lubng phan thudng xuyén duoc xdo tron theo dinh ki nham
tron déu CTR trong 1u6ng phan, tron déu do 4m va hd trg cho théi khi thu dong. Vi¢ce xdo
tron duoc thuc hién béng xe xuc hoac béng xe xao tron chuyén dung. [4]

Uu diém:

- Do x40 tron thuong xuyén nén chét luong phan hitu co dong déu.

- Vén dau tu va chi phi van hanh thap vi khong can hé théng cung cap oxy cudng

btrc.

- Ky thuat don gian.

Nhuoe diém:

- Can nhiéu nhan cong.

- Thoi gian 1 dai 3 — thang.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
ThS. Hoang Ngoc An
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Danh gi4 chit lvong va tiém ning tai sir dung san phdm cubi tir qué trinh 6n dinh bun thai biang cong nghé
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- Do thoi khi thu dong nén kho quan 1y, dat biét kho kiém soat nhiét d6 va mam bénh.
- X4o0 tron lubng 0 thudng gy that thoat nito va gy mui.
- Qua trinh 1 phu thudc vao thoi tiét, vi du: mua c6 thé gay bét loi cho qua trinh u.

- Phuong phép thdi khi thu dong can mot lugng 16n vat li¢u tao cAu trac va loai vat

lidu tao cdu trac phi hop v6i phuong phap thi kho tim hon so v6i cac phuong phap
khéc.

- Dién tich dét can thiét 16n.

Hinh 1.4: U phdn theo luéng dai cdp khi tw nhién
1.3.3.3. Phwong phap i phin theo luéng dai hoic ddng véi thoi khi cudng bire
- Phuong phap nay vét liéu o duoc sip xép thanh ddng hoidc ludng dai. Khong khi
duogc cung cip cho hé thdng bang quat théi khi hodc bom nén khi qua hé théng phan phdi
khi nhu 6ng phan phéi khi hodc san phan phéi khi.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
ThS. Hoang Ngoc An
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Co-composting

- Thoi gian can thiét cho qué trinh @ khoang 3 — 5 tuan. Phdn mun sau khi t duoc dem

di sang tinh nham thu duoc san phiam phén chat luong cao. [4]

Khong khi
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Chét thaia

Chét thai
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Quat hat

Ong thoat

Hinh 1.5 :So d6 san sudt compost bang phwong phdp théi khi cueong bike.

Uu diém:
- Dé kiém soat khi van hanh hé

trong ludng .

théng, dic biét 1a kiém soat nhiét do va néng do oxy

- Giam mui hoéi va mam bénh thoi gian u ngan (3 — 6 tuan).

- Vi str dung thoi khi cudng birc nén ludng phén c6 thé cao va rong hon so voi thoi

khi thu dong, do d6 nhu cau sir dung dat thép hon, ¢6 thé van hanh ngoai troi hodc

c6 che phu.
Nhugc diém:

- Hé théng phan phbi dé bi tit n

ghén, can phai bao tri thudng xuyén.

- Chi phi bao tri hé théng va chi phi nang lugng cho théi khi lam tang tong chi phi,

nén chi phi cho hé thong nay cao hon hé thong théi khi thu dong.

1.3.3.4. Phuwong phap u trong container

- Phuong phép u trong container la phuong phép u ma vat liéu u dugc chua trong

container hodc thung kin, tGi dung hay trong nha. Théi khi cudng burc thuong duogc sir dung

cho phuong phép 1 nay. C6 nhiéu phuong phap 1 trong container nhu 1 trong bé di chuyén

lién tuc doc theo phwong ngang,  trong container thoi khi va o trong thing quay. [4]

Sinh vién thyc hién: Hoang Quéc Trung

ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
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Panh gia chat luong va tiém ning tai st dung san pham cubi tir qua trinh 6n dinh bun thai bang cong nghé
Co-composting

- Trong bé di chuyén theo phuong ngang, CTR dugc U trong mot hodc nhiéu ngin
phan rng dai va hep, thdi khi cudng burc va xdo tron dinh ky. Vat liéu u dugc di chuyén
lién tuc doc theo chiéu dai ctia ngin phan tmg trong sudt qué trinh v. [4]

- Trong container thdi khi, vat liéu duoc chia trong cac loai container khac nhau nhu
thung chira CTR hay tti polythylene... Thoi khi cudng btrc duoc st dung cho qua trinh
dang mé, khong co6 su rung hay xao tron trong container. Tuy nhién, & gitra qua trinh u, vat
liéu 0 co thé duoc léy ra va xao tron bén ngoai, sau d6 cho vao container lai. Trong thung
xoay, vét liéu u dugc u trong mot thung xoay cham theo phuong ngang véi thdi khi cudng
btrc. [4]

Uu diém:

- it nhay cam véi diéu kién thoi tiét.

- Kha ning kiém soat qua trinh 0 va kiém soat mui tot hon.

- Thoi gian G ngan hon phuong phap 0 ngoai troi.

- Nhu cau dién tich nhé hon cac phuong phap u khac.

Nhwoc diém:

- Von dau tu cao .

- Chi phi van hanh va bao tri hé thong cao.

- Thiét ké phirc tap va doi héi trinh d6 cao.

- Cong nhan van hanh doi hai trinh dg cao.

Hinh 1.6 :U phdn trong container

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
ThS. Hoang Ngoc An
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé
Co-composting

1.3.3.5. Phuwong phap u trong thung quay (In-vessel)

Hé thong In-vessel c6 thé gdm c6 cac thung sit hodc nhwa hodc cac bé bé tong trong
d6 c6 thé kiém soat dugc ludng khong khi va nhiét. Ludng khi dugc dua vao théng qua cac
6ng dugc chon trong déng cho phép khong khi duge bom vao dudi tic dong cia 4p suat,
va khi thai dugc thoat ra thong qua mang loc sinh hoc, nhi¢t d6 va do am duoc giam sat
bang cac dau do trong ddng 1 dé duy tri dugc diéu kién hiéu khi t6i wu. K¥ thuat nay thuong
duoc str dung dé xir Iy chat thai hitu co sinh hoat, bao gdm ca xir 1y bun thai cong, dam bao
an toan dé sir dung cho cai tao dit. Chi c6 mot s it noi sir dung k§y thuat nay dé u phan. [4]

Muc dich: Tang toc 6 qua trinh G phan compost bang viéc duy tri cac diéu kién tdt
nhat cho VSV hoat dong. Giam thiéu tac hai 1én méi truong.

Hoat dong u phan:

- Céc diéu kién phan bon dugc kiém soat b:;ing cach sur dung suc khi hoac khuéy tron
dé thuc day sy phan hity nhanh:

+ Ham luong 6xy cung cap toi ru cho hoat dong hiéu khi (> 10%), d6 4m t6i
uu (40-60%), va kiém soat nhiét d6 trong khoang uu 4m t6i wu, noi vi khuan hoat dong c6
hiéu qua nhét.

+ Pé 1am dugc nay, suc khi va khudy tron duoc diéu khién bai nhiét do, do
am hodc tuan hoan oxy (thong thudng 13 nhiét d6), hodc theo chu ki.

+ H¢ théng suc khi ¢6 thé duge c6 hodc khoéng va co nhiéu thiét ké, nhung
khong khi nén duoc phan b déu. Hé thong khudy tron ciing pha v& cac hat, cung cip cac

vi sinh vat tiép can tot hon vé6i carbon dé phan huy.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
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Danh gi4 chit lvong va tiém ning tai sir dung san phdm cubi tir qué trinh 6n dinh bun thai biang cong nghé
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+Thoi gian G 2- 3 tuan ¢ thé ngan hon hodc dai hon.

=] - e A

Hinh 1.7 : U phdn trong thing quay

Yéu cdu co ban trong thiét ké:

- Lam thoang khi cudng burc (thdi khi).

- Khqu tron, dao tron.

Uu diém:

- Phan bon ¢6 thé duge kiém soat chit ch& hon, ddn dén phan hiy nhanh hon va chat

luong san pham dong bo hon

- Giam su anh huong caa thoi tiét.

- Tén it nhan luc dé van hanh hé théng va nhan vién it tiép xdc véi vat liéu .

- Thuong c6 thé dugce thuc hién tai chd, tiét kiém chi phi thu gom.

- Tén it dién tich .

- Quy trinh loc va st ly khéng khi va cé thé duoc dé dang thu gom va xi ly.
1.3.4. Xu thé phat trién cong nghé Co-composting va ing dung trong xir Iy bun thai

Co-composting hay con goi 1a ddong compost 13 qué trinh phan haty hiéu khi cac hop
chat hitu co str dung nhiéu hon mot nguyén lidu. Cac vat liéu ban dau c6 thé co6 ngudn gbe
tir cong nghi¢p, nong nghiép hodc ho gia dinh & do thi, va tAt ca cac vat lidéu dugc phép tai
ché 1am ngudn sinh hoc theo quy dinh cua dja phuong. Cho dén nay, cac bao cao da duoc

cong bd vé dong phan tron bun thai, phan gia suc, chat thai ran do thi va phé pham nong

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
ThS. Hoang Ngoc An
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Danh gia chat luong va tiém nang tai st dung san pham cudi tir qué trinh 6n dinh bun thai bang cong nghé
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nghiép theo két qua thi nghiém thi diém khac nhau hoic quy mé nha may ché bién cong
nghiép. Ké tir d6, viéc u chat thai rdn hiru co di dugc hudng téi van dé vé sinh méi truong
va giam khéi luong rac thai d6 thi, v6i nhitng nd luc hudng dén nhitng ddi méi co hoc,
giam thiéu khi thai va mui phat sinh trong qua trinh 0 phan hiru co va ting toc do 6n dinh
ctia hon hop nguyén liéu thong qua hiéu qua cua giai doan wa nhiét dugc duy tri. [4]

Trong khi céc an pham ban dau tap trung vao déng & compost chu yéu duoc xuit ban
boi cac nude Tay Au va Biac My, thi sy phat trién dang ké cua cic nghién ciru vé dé tai nay
phan 16n do cac nuéc Chau A dong gop, chu yéu 1a Trung Qubc, An Do va Malaysia. Tac
gia Barthod va cong su (2018) minh hoa day du cach thirc t phan ctia bon loai rac hitu co
chinh (rac thai thuc pham, rac thai xanh, chat thai ran do thi va bun thai) chii yéu duoc tién
hanh bang cach tron chiing voi mot sd vat liéu vo co va cac loai chét thai, véi muc dich cai
thién cac han ché ciia qua trinh 0 compost truyén thong. Phan tich trén cho thiy rang viéc
str dung cac chit don vao qua trinh déng 1 compost di thay doi cac han ché vé yéu té vé
sinh va chat luong compost, diéu nay rat quan trong trong nhirg nam 1980-1990 va da
ngay cang duoc chu ¥ tir nhitng nam 2000 dén nay. [4]

Thuat ngir ddng & compost cling dugc str dung khi 6n dinh chat thai hitu co v6i chat
don/phu gia & dang cac manh gb vun. Vi du, 6n dinh bun hitu co ¢6 d6 4m cao véi cac ty
1€ khac nhau cua vun g5 1a can thiét nhim tao mot cau tric phu hop va moi truong séng
vat 1y thuén loi cho viéc kich thich su gia ting hé vi sinh vat hitu hiéu (ting do6 rong, do
thoang khi), dé cho phép duy tri d6 4m thich hop ngan chin qua trinh phan hay ky khi dién
ra. Mic du trong mot s6 trudng hop cac chit don ciing c6 thé dugc st dung dé can bang ty
1¢ C/N cta nguyén liéu @ ban dau, va cung cap cacbon co san dé bo sung cho cac vi sinh
vat hoat dong khi chit hitu co bi phan huy hoan toan, mac du day thuong khong phai la
pham vi muc dich sir dung chinh ctia vun gd. [4]

1.4. Cac tiéu chuin, quy chuan k¥ thuit hién hanh vé chat hrgng phan bén
Phén bén phai duoc cip Quyét dinh cong nhan phan bon luu hanh tai Viét Nam va

phai dap tng cac chi tiéu chat lugng chinh theo TCVN 7185:2002, chi tiéu chét luong bo

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
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sung phai ding ky trong Quyét dinh c6ng nhan phan bén luu hanh tai Viét Nam, muc sai
léch gitta két qua thir nghiém so voi mirc dang ky trong Quyét dinh céng nhan phan bon
Iuu hanh tai Viét Nam. [11]

Theo QCVN 01-189:2019/BNNPTNT, phan bon thugc nhdém phéan bon hoa hoc
(con goi 1a phan bon vo co) theo thanh phan, ham luwong hodc chirc ning cua cac nguyén
t6 dinh dudng trong phan bon ddi véi ciy trong. Phan bon da lugng con duoc phan loai
theo thanh pha hodc lién két hoa hoc ctia cac nguyén t6 dinh dudng trong phan bon. [12]

Céc chi tiéu k¥ thudt d6i v6i phan hitu co sinh vat duoc quy dinh theo céc tinh chat
vat 1y, hoa hoc va vi sinh.

Viéc quan 1y chat lugng phan bon phai tun thii cac quy dinh phap luat vé chét luong
san pham, hang hoa va phap luat vé& quan 1y phan bén; dam bao minh bach, khach quan,
khong phan biét ddi xir vé xuat xir hang hoa va t6 chirc, ca nhan ¢ hoat dong lién quan
dén chit lugng san pham, hoang hoa, phu hop véi thong 18 qudc té, bao vé quyén, loi ich
hop phép cua to chirc, ca nhan san xuét, budn ban va ngudi tiéu dung. [5]

Phén bon nhap khau phai dugc kiém tra nha nude vé chat luong trude khi thong quan
va phai tudn theo cac quy dinh cta phép lut vé chat luong san pham, hang ho4, phap luat
vé quan 1y phan bon. [5]

Két luan

Bun thai tir cac tram xtr 1y nudc thai phu thude vao nguén géc nudc thai, cac dac tinh
hod hoc cho biét sy hién dién cta cac hop chit hod hoc trong bun, vi khuan, mam bénh va
cac mbi nguy hiém khac. Hién nay, Composting 1a phuong phéap xir Iy chét hitu co dang
duoc nghién ctiru va ap dung phd bién va can duoc tiép can nhiéu hon dé xu 1y bun thai.
Viéc danh gia hién qua 6n dinh bun va san phém cudi sau xur 1y 1a co so dé dé xuit san

pham cudi nham ap dung thuc tién giup cai tao dat va phat trién cay trong.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
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CHUONG 2. KHAO SAT HIEN TRANG XU LY BUN THAI NHA MAY
XLNT PO THI TAI KHU XU LY CHAT THAI ( KXLCT) KHANH SON,
THANH PHO PA NANG

2.1. Khdo sat hién trang xir ly bun thai tai KXLCT Khanh Son
2.1.1. Tong quan vé Khu lién hop xir Iy chat thai ran Khanh Son

Khu XLCT Khéanh Son bat dau hoat dong tir ngay 1 thang 1 nam 2007 véi tong dién
tich 1a 43,8 ha, bao gdm 6 chon lap 13 13,8 ha, tinh dén nay khu xir Iy da hoat dong dugc
15 nam. Khu xir Iy bao gdbm: 06 6 chon 1ap chat thai ran khong nguy hai; 01 khu xir 1y bé
phét. Toan bo 05 hoc rac dd duoc luu chira hon 4 triéu tin rac thai, bat dau tur thang 7 nam

2022 dén thang 4 nam 2023 da chinh thirc dong hoc rac va chuyén sang hdc rac sd 6.
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a) Vi tri KXLCT Khanh Son b) Mit bang KXL Khénh Son

Hinh 2.1 : Vi tri va ddc diém ciia KXLCT Khdnh Son
2.1.2. Muc dich khao sat hién trang xir ly bun thai tai KXLCT Khanh Son
Muc dich cua viéc khao sat hién trang tai KXLCT Khanh Son 1a thu thap, danh gia
va phan tich hién trang xr 1y bun thai tai khu x{r Iy nham hiéu rd quy trinh c6ng nghé khu
xtr 1y dang ap dung, hiéu qua xir Iy cling nhu cic van dé moi trudng phat sinh trong qua

trinh van hanh. Bén canh d6, 1y mau bun vé phong thi nghi¢m cling 1a cong viéc quan

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
ThS. Hoang Ngoc An
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trong nham phan tich dinh luong va dinh tinh céc dac tinh cua bun thai, tir d6 danh gid muc
d6 an toan va tiém ning tai sir dung hodc xt 1y tiép theo.
2.1.3. Ngi dung khao sat hién trang xir ly bun thai tai KXLCT Khanh Son

a) Khao sat tai hién truong

Khao st hién trang xr 1y bun thai dwgc tién hanh tai KXLCT Khanh Son, dia diém
tai phuong Hoa Khanh Nam, quan Lién Chiéu, thanh phd Pa Ning, thoi gian khao sat vao
ngay 27/2/2025 va 02/03/2025. Day 1a khu lién hop xtr 1y chit thai lén nhit trén dia ban
thanh phd, tiép nhan va xir Iy chi yéu chat thai rin sinh hoat, cong nghiép khong nguy hai,

cung voi nudce ri rac tir qua trinh chon lap.

Hinh 2.2 : Qua trinh khao sat xir Iy bun thdi tai KXLCT Khdanh Son

- Ghi nhén quy mo, cong suat thiét ké va thuc té hién trang h¢ thong xur Iy bun;

- Phan tich cac cong doan chinh trong quy trinh xr Iy bun nhu: van chuyén, dam, vi
tri, tiéu huy;

- Xéc dinh cac hinh thirc quan 1y va phuong an xir Iy cudi cting d6i v6i bun thai (Chon
lap);

- Thu thap cac s6 liéu bun thai duoc van chuyén dén KXLCT Khanh Son trong vong

4 nam tr¢ lai day

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
ThS. Hoang Ngoc An
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b) LAy miu phan tich tinh chit thanh phan tai phong thi nghiém
Mau bun dugc thu tai KXLCT Khanh Son, 1y mau bun thai bang bao 16n 10kg tir xe

van chuyén bun thai dén khu xir 1y.

b

KH

j
Hinh 2.3 : Khu viee thu thap mau bun tai KXLCT Khdnh Son
Mau bun thai sau khi duoc dwa vé phong thi nghiém, 1dy mau dé phan tich va danh
gia cac thong s6 ctia bun. Dé danh gid cac tinh chét ciing nhu kiém tra d6 6n dinh cia mau
bun thi cac mau phan tich da chon cac thong s6 nhu do 4m, do tro, téng cacbon hitu co
(TOC), téng luwong nito (TN), du thira photpho tong sé (TP).
Phuong phap phan tich miu trong qué trinh thyc nghiém:

- Phuong phap so sanh: danh gia tinh chat, thanh phan chat luong bun.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
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- Cac thong sd chat lwong bun thai duoc phan tich theo cic TCVN tai phong thi
nghiém.
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Hinh 2.4 : Mdu bin bio qudn tai phong thi nghiém
2.1.4. Quy trinh xir Iy bun ciia khu xi 1y chit thai Khanh Son

Quy trinh tiép nhan va chon 1ap bun thai duge thuc hién theo so do sau day:

Xe van
chuyén bun
thai
Khu vuc chon
lap
Tién hanh dé
bun, dim nén
Phu dat, pha
bac

Hinh 2.5: Quy trinh xur Iy bun thai tai KXLCT Khanh Son

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi

ThS. Hoang Ngoc An
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Bun sau khi dugc van chuyén dén khu xtr Iy phai duoc kiém tra xac dinh dung ngudn
thai dé duoc phép chon lép va dinh lugng, sir dung can dién tir dé c6 thé kiém soat duoc
dinh Iugng bun dugc van chuyén dén khu xir 1y, bun thai dugc van chuyén khong duoc dé
qua 24 gio.

Phuong tién van chuyén duoc dua dén khu chén lép dang thuc hi¢n, sau khi xe di dén
chd d6 phu hop thi xe tién hanh d6 bun xudng khu vuc dam bao khong thiéu sét bun trong
qua trinh do.

Sau khi du lwong bun trén bai, ui bun thanh ting 16p, dé co thé sin sang tiép nhan cac
xe tiép theo. Bun phai dugc san nén va ddm nén k¥ tir trén xudng theo ting 16p.

Phun thudc diét rudi va khir mui ngay khi bun thai duoc d6 xudng va dam bao déu
khap 1én s bun duoc xur Iy dé dam bao vé mat van dé mui hoi & trén bai.

Phai tién hanh phu 16p dit trung gian 1én bé mat bun khi bun da duoc dam chat dé
lam vét liéu phu trung gian giita cac chat thai nham ngan chan céc loai con trung, dong vat
dao béi va co kha ning ngan chin sy phat tan cta chat thai.

Cubi cung phu bat xung quanh hoc chén 1ap cing lap dat cac dng dan khi, phu bat

kin dé tranh phat tan khi va nudc mua xam nhap.

-

L PGS N —
a) Van chuyén bun b) D6 bun c) bam nén bun thai d) Phu dat phu bat

Hinh 2.6 : Quy trinh xu Iy bun tai KXLCT Khanh Son

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
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Nhan xét

Hién nay, khdi lugng bun thai duoc van chuyén va xu 1y tai KXLCT Khanh Son dang
& murc cao, gy 4p luc 16n dén cong sudt tiép nhan va thoi gian van hanh con lai cia khu
vuc ndy. Lugng nudce i rac va nudce thai tir bun sé ting cao, gay ap luc cho hé théng xt 1y.
Bun thai 16n gdy phét tan mui hoi anh huong dén méi tredng xung quanh, ting nguy co 6
nhiém dét va nude ngam.

Van dé dit ra yéu cau cap thiét phai nghién ctru va ap dung cac giai phap giam thiéu
luong bun thai dwa vé KXLCT Khanh Son, nham kéo dai thoi gian hoat dong va giam tai
cho hé thdng xtr 1y hién tai. Mot trong nhing giai phap tiém ning 1a tan dung va tai ché
bun thai bang phuong phap Co — Composting (phdi tron bun thai hitu co va vat liéu don dé
U hiéu khi tao ra phan compost).

Phuong phap nay khong chi gitp giam khéi lugng bun thai phai chon 1ap ma con tao
ra san pham co ich cho néng nghiép hay gitp cai tao dat sir dung cho dét trong, gép phan
thiic ¢y mo hinh kinh té tuan hoan va bao vé méi truong bén viing.

2.2. Thong ké, so sanh lweng bun xir Iy tai KXLCT Khanh Son

Hién nay, d6 thi hoa ngay cang phat trién nhanh va nhu cau xir 1y chat thai ngay cang
tang, viéc théng ké va phan tich khéi lvong bun thai duoc tiép nhan va xur 1y tai cac khu
xur 1y tap trung dong vai tro quan trong trong cong tdc quan ly moi truong do thi.

Sau qua trinh khao sat thuc dia va thu thap thong tin tir cac don vi lién quan, can bo
huéng dan di cung cép tai liéu théng ké vé khdi luong bun thai duoc van chuyén dén
KXLCT Khéanh Son trong giai doan nam 2021 dén hét nam 2024..

Trong 4 nam tu 2021 dén 2024, khéi lugng bun tiép nhan tai khu xt Iy c6 sy bién
dong dang ké. Néu nhu nam 2021 va 2022 ghi nhan khéi lwong & mirc trung binh va 6n
dinh, thi dén nam 2023, lugng bun tang dot bién cao hon nhiéu so vé&i cac nam con lai.
Sang nim 2024, khoi lwong tiép nhan c6 phan giam manh hon so v6i nim 2024, nhung

khdi lugng van rat 16n phan dnh xu huéng gia tang ap luc 1én ha ting xur 1y hién hitu.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
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Bdng 2.1 : Tong khéi lwong vin chuyén dén KXLCT Khdanh Son nam 2021-2024

Theoi gian tiép nhan Tong khéi lwong (tAn/nim)
2021 6.989,81
2022 6.285,21
2023 7.416.710
2024 19.389,06
Tong khoi lwong 7.449.374,08

Dua trén s liéu théng ké, khoi lugng bun thai tiép nhan tai KXLCT Khanh Son trong
4 nam gan day co6 su bién dong rd rét va ting truong dot bién tai nam 2023:

- Nam 2021, tong khéi lwong bun tiép nhan 13 6.989,81 tin/nam, cho thdy murc tiép
nhan 6n dinh pht hop véi khu xir 1y

- Nam 2022 ghi nhan muc tiép nhan 13 6.285,21 tan/nam, twong Gmg giam 10,1% so
v6i nam 2021. Nguyén nhan c6 thé dén tir hé thong xir Iy dau ngudn hoat dong hiéu qua
hon.

- Nam 2023, s6 liéu ghi nhan muc ting dot bién 1én dén 7.416.710 tAn/nam, day 1a
mitc cao bat thudng cho thiy nguyén nhan chinh dan dén su gia ting nay 1a do khu xu 1y
tiép nhan bun thai tir nhiéu ngudn hon cac nam con lai. Piéu nay dan dén ap lyc qua tai 1én
hé thong xir Iy vé mat k¥ thuat va dién tich chua.

- Nam 2024, tong khoi lugng tiép nhat dat 19.389,06 tin/nam, cho thiy mirc ting gap
3 1an so v6i ndm 2021 va 2022, phan anh xu hudng gia ting nhanh chong bun thai, c¢6 thé
bat ngudn tir sy mo rong do thi, ting dan sd, hodc nang cap hé thong thoat nudc — xu 1y

nudc thai.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
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TONG KHOI LUONG BUN VAN CHUYEN DPEN KXLCT
KHANH SON NAM 2021
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Hinh 2.7 : Téng khoi luong bin thai vin chuyén dén KXLCT Khanh Son ndm 2021

TONG KHOI LUONG BUN c[{UYEN DEN KXLCT
KHANH SON NAM 2022
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Hinh 2.8 : Tong khoi heong bun thai van chuyén dén KXLCT Khdanh Son ndm 2022

Sinh vién thyc hién: Hoang Qudc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
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KHOI LUONG BUN VAN CHUYEN DEN KXLCT KHANH
SON NAM 2023
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Hinh 2.9 : Khoi lirong bin thdi van chuyén dén KXLCT Khanh Son ndm 2023

KHOI LUONG BUN VAN CHUYEN DPEN KXLCT KHANH
SON NAM 2024
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Hinh 2.10 : Khoi lwong bin thdi van chuyén dén KXLCT Khdanh Son nam 2024

KHOI LUQONG BUN (TAN/NGAY)
=
8

Sinh vién thyc hién: Hoang Qudc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
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Trong vong 4 nam, tong khdi luong bun thai duoc van chuyén dén KXLCT Khanh
Son 1én dén 7.449.374,08 tan, day 1a con s cuc ky 10n anh hudng truc tiép dén khéi luong
xtr Iy ciia tram dan dén qua tai lam giam hiéu sut van hanh cua khu xur 1y, gdy ra nguy co
6 nhidém thir cap cho cac thanh phin méi trudng xung quanh nhu nude mat, ngam va khong
khi.

Trong d6, tong khdi lugng bun thai nam 2023 tiép nhan 1én dén 7.416.710 tan, c6 thé
thdy rang ndm 2023 c6 lugng bun thai 16n hon nhiéu so v6i cac nam con lai, ghi nhan mirc
sut giam rat dang ké vé khdi luong bun, viée tich hop tiép nhan khéi lugng 16n trong cing
mot ndm nham giam ap luc cho cac diém tap két tam thoi, dong thoi thuc day tién trinh xtr
1y tap trung theo hudng bén ving.

Tuy nhién, tinh trang néu kéo dai c6 thé 1am giam hiéu suét tram, anh huong dén moi
truong. Do dé, can co cac giai phap dong bo nhu nang cip cong suat tram, kiém soat va
phan b luong bun thai tir cc ngudn thai, tim ra giai phap tai st dung bun thai nham dam
bao hoat dong ctia tram on dinh va hiéu qua.

Viéc thong ké va so sanh dit liéu qua cac nim khong chi giup nhan dién xu hudng
phat sinh bun thai ma con 13 co s¢ quan trong dé dé xuat cac giai phap cong nghé xir 1y phu
hop.

Céc bién phap c6 thé ap dung c6 thé 1a phan loai bun theo dic tinh dau vao trudc khi
xtr Iy nham t6i uu hoa cong nghé phit hop. Nang cap cong suat xtr Iy va mo rong khu vue
tiép nhan dé dap tmg nhu cau thyuc té. Ung dung céng nghé dong u (Co-composting) nhu
mot huéng di hiéu qua dé bién bun thai tir nhiéu ngudn thanh compost hitu co sir dung cho
nong nghiép, giam ganh ning mai truong va tiét kiém chi phi xtr 1y.

2.3. Panh gia dic diém bun thai

Sau khi tién hanh 1y miu va phan tich miu bun thai tiép nhan tr KXLCT Khanh

Son, hai mau bun dai dién da dugc kiém tra mot so chi tiét didc trung vé thanh phan 1y —

hoa hoc. Két qua phan tich duoc thé hién trong bang sau:

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
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Bdng 2.2 : Két qua phdn tich mdu bin KXLCT Khanh Son tai phong thi nghiém

. Két qua
TT Thong so Pon vi _ _

Mau 1 Mau 2

1 Do 4am % 86,94 87,22

2 Do tro % 34,84 35,94

3 TOC g/100g kho 19,74 20,86

4 T-N g/100g kho 1,46 1,52

5 T-P g/100g kho 0,75 0,88

Dua trén két qua phan tich 5 thong s6 co ban cua hai miu bun thai dugc lay tai
KXLCT Khanh Son, bao g@)m: do 4m, do tro, ham lugng cacbon hitu co (TOC), téng nito
(T —N), tong photpho (T — P), c6 thé rut ra mot s6 nhan dinh va danh gia sau:

- Hai mAu bun déu c6 d6 Am rat cao, dao dong trong khoang 86% dén 88%, cho théy
bun ton tai & dang sét va chira ham luong nudc 16n. Day la dac diém dién hinh cua
bun thai sinh hoat phat sinh tir hé thong xtr 1y nude thai do thi. D6 4m cao gy anh
huong tiéu cuc dén cong tac van chuyén, luu trix va xu 1y.

- Do tro twong ddi cao (trén 34%) phan anh ham lugng chit ran vo co khong chay
dugc trong thanh phan bun. Diéu nay c6 thé xuit phat tir ham luong 16n cat, dat,
hodc chat lang tir nude thai. Mic du do tro cao lam giam gid tri nhiét cta bun, nhung
6 thé 1a co s& dé dinh hudng st dung vat liéu cai tao dat hodc nguyén li¢u xay dung
sau xtr 1y 6n dinh.

- Ham luong TOC trong hai mau déu & mirc kha cao (xap xi 20g/100g chat khd), cho
thiy bun c6 kha ning cung cap dinh dudng cho cay trong néu duoc xir Iy ding cach.

- Ham luong T — N tir 1,46 -1,52 g/100g kho, két hop véi ham lugng T — P tir 0,75 —
0,88 g/100g kho, cho thdy bun c6 chtra nhiéu ngudn dinh dudng tiém ning dé st
dung nhu mot ché phém cai tao dat hoic phan bon néu duge xu 1y dam bao an toan
vé mit sinh hoc va kim loai nang. La diéu kién thuan loi dé hd trg cdy trong trong

giai doan sinh truong.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
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CHUONG 3. PANH GIA CHAT LUQNG SAN PHAM CUOI TU QUA
TRINH ON PINH BUN THAI BANG CONG NGHE CO-COMPOSTING

3.1. Giéi thiéu qua trinh 6n dinh bun thai bing cong nghé Co-composting

Viéc danh gia chit luong san pham cubi tir qua trinh 6n dinh bun bang céng nghé Co
— Composting 13 co s& quan trong dé xac dinh hiéu qua xt 1y va tiém ning tng dung san
pham trong néng nghiép.
3.1.1 Nguyén Iy 6n dinh bun bing céng nghé Co — Composting

Co — Composting 1a mot cong nghé xir Iy sinh hoc hiéu khi, trong d6 bun thai giau
hiru co duoc phdi tron véi cac ngudn chat hitu co khod (nhu rac hitu co, phu pham nong
nghiép, mun cua, 14 cay,...) dé tao diéu kién t6i wu cho qua trinh phan huy sinh hoc dién
ra hiéu qua. Cong nghé nay khong chi gitp 6n dinh cac thanh phan 6 nhiém trong bun ma
con chuyén hoa chiing thanh phan compost hitu co ¢ gia tri néng nghiép cao. [3]

Nguyén Iy ctia phuong phép chi yéu 14 sir dung cac chiing vi sinh vat ¢6 sén trong tu
nhién, bo sung thém cac ché phim sinh vat phan giai manh nhu xenluloza, protein ... Diéu
chinh nhiét do, d6 am, oxy, do thoang khi, pH nham kich thich su phat trién cua hé vi sinh

vat co trong bé u dé¢ phan huy céc chat hitu co tao mun. [3]
Thoatra
ngoai

bl i i g ; ) TR A May xir ly
' B y mui

P

Bé phan hay, Ién men W

Tron
Gia thé con lai

Phan boén pellet

~ A
Mot lan

Gia thé vi sinh vat . “
(vi khugin tai ch8) rong 6 thang

« R A
Bién doi

Hinh 3.1 : Nguyén |y vdn hanh thiét bi 6n dinh bin bang phwong phdp Co — Composting

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
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Vi muc dich nham 6n dinh chit thai, 1am mat hoat tinh cia VSV gay bénh, thu hoi
dinh dudng va cai tao dat, lam kho bun va tang kha ning khang bénh cho ciy trong. [3]

San pham compost cudi cung néu dat yéu cau vé thanh phan dinh dudng (TOC, T —
N, T — P), an toan sinh hoc (khong chira mam bénh, kim loai nang vuot chu'fm) co thé sir
dung nhu phén hitu co vi sinh, chét cai tao dat hodc nguyén liéu trdng trot trong nong
nghiép bén vitng. Diéu ndy gop phan chuyén hoa bun thai tir chat thai nguy hai thanh tai
nguyén sir dung, giam ap luc chon lap va 6 nhiém méi truong. [3]

Thiét bj dung dé xt 1y bun thai hiru co co tén Mishimax MK-50 cua tip doan
Mikuniya, Nhat Ban v6i cong suat 50kg/ngay. Thiét bi c6 kha ning 1am giam thé tich bun

thai, ric thuc pham va céac loai chat thai hitu co khac trén 90% trong vong 24 gio. [6]
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Hinh 3.2 Hinh dang téng thé ciia thiét bi MK-50 va cdu triic bén trong thiét bi

Chu thich: 1-Budn phan tng; 2-Cira nap nhién liéu; 3-Ctra 1y san pham dau ra; 4-

Bang diéu khién (quan 1y ngudn dién); 5-Quat cip khi; 6-Bo gia nhiét mat bich; 7-Dong

co tron; 8-Hop giam tbc; 9-Banh rang truyén dong; 10-Bo tron (xoay thuan va nguoc

chiéu); 11-Bo hap thu khi thai; 12-Ong xa khi; 13-Quat hit khi thai; 14-Ong dan khi da

xur 1y; 15-Ong cap nude; 16-Ong thoat nude; 17-Van xa day.

Qua trinh 1€n men va phan huy vat liéu tron nho cac sinh vat hitu co bién do6i thanh

vO co cb cac bude can phai thyc hién nhu sau: [6]

ThS.NCS. V6 Di¢p Ngoc Khéi
ThS. Hoang Ngoc An

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan:
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- B6 sung nguyén liéu dau vao (bun thai): chit hiru co dugce dwa vao cac 16 rdng cla
vat liéu tron 1én men va phan huy béi cac vi sinh vat sinh trudng trong khoang tréng vat
liéu, tir d6 tao ra khi CO,, nudc va amoniac.

- Giam khdi luong bun thai: vi sinh vat bj khir do qua trinh ty phan huy nén dam gd
va cin (chit vo co) van con ton tai trong thiét bi xir Iy ¢6 thé xir Iy cac dot bun thai sau

nay.

h M A s rd s 4« <

Hinh 3.3 : Thiét bi on dinh bun bang phwong phdp Co — Composting

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
ThS. Hoang Ngoc An
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3.1.2. Phwong phap thuc nghiém cong nghé 6n dinh bun thai Co — Composting
Pé tién hanh thuc nghiém cong nghé 4n dinh bun thai Co-composting, dau tién can
tién hanh phéi tron cac loai chat thai hiru co v6i bun thai hiru co trong thiét bi Mishimax

MK-50 theo quy trinh hinh 3.4:

1. Phan gia cAm&bun

1. Bun thai sinh hoc thai
2. Canh cay (bam) 2. RAc thai vudon

Thiét bi 6n
dinh bun

| Phan hitu co sinh vat |

Hinh 3.4 : Quy trinh thire nghiém phwong phdp oén dinh bin thai

Canh va 14 xa cir sau khi cét tia dugc thu gom phan than tai cac tuyén dudng véi s6
luong 16m, sau d6 bam nho va dung vao cac bao 10kg 16n dé 1am nguyén liéu don gidu
carbon hd tro tao 6 thoang khi cho qua trinh 0, cho vat liéu vao thiét bi theo ti 16 phéi tron
ma thiét bi yéu cau. VAt liéu don chi can thay thé 2 1an trén mot nam, sb luong con lai bao

quan cho nhitng 1an st dung tiép theo . [6]

a) Vat lidu don xa ctr b) Vat liéu sau khi bam nho dé cung cap

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
ThS. Hoang Ngoc An
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Hinh 3.5 : Vdt liéu dén cung cap vao thiét bi on dinh bun thdi

Sau khi da cho vat lidu don vao thiét bi, tiép tuc cung cp bun thai vao thiét bi mdi
ngay voi khdi luong trung binh tir 30-50kg bun thai. Ty 18 tron gitta bun thai va xa cir dugc
xéc dinh theo ti 16 C:N, nguyén liéu duoc tron déu trong thiét bi nham phan bd dong déu
chat hitu co va vi sinh vat ¢6 loi. Quan sat hoat dong thiét bi, dam bao thiét bi hoat dong
6n dinh. Hon hop dugc dao tron dinh ky nhim duy tri qua trinh phan huy hiéu khi, kiém
soat o 4m va nhiét do 6n dinh & mirc thich hop. [6]

Sau 6 thang khi khéi lwong bun di duoc giam di dang ké, hd hop duoc dao tron va
cho ra san pham u, tién hanh thu gom dé kho va sang loc so bo nham thu dugc san pham
compost cudi cung. Compost c6 mau nau sam, mui dé chiu, két cdu toi xop va phu hop st

dung lam phan bon hitu co trong ndng nghiép

i e S O

Hinh 3.6 : Chadt thdi hitu co cung cdp vao thiét bi 6n dinh bun thai hang ngay

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
ThS. Hoang Ngoc An
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Phuong phap thuc nghiém nay khong chi gitp giam thiéu khdi lwong chat thai can
chén 14p ma con tao ra san pham hiru co giau dinh dudng, than thién v6i moi trudng, phu
hop véi dinh hudng phat trién trong nong nghiép do thi.

3.2. Xac dinh Khoi lwgng san pham cudi clia qua trinh theo kich thwéc hat
3.2.1. Hi¢u xuit xir Iy ciia thiét bi 6n dinh bun bang phwong phap Co — Composting

Trong qué trinh theo d5i hoat dong cuia thiét bi 6n dinh bun hitu co 4p dung cong nghé
Co — Composting (giai doan xtr 1y cudi cua thiét bi), kém theo céc sb liéu dugc cung cip
trong khoang mdc thoi gian 5 thang dau cua thiét bi, khdi lugng bun thai nap vao thiét bi
duoc ghi nhan lién tuc tir ngay 31/08/2024 dén ngay 01/03/2025. Tong khéi lwong san
pham thu duoc sau 6 thang van hanh 1a 2.597keg.

Két qua duoc trinh bay trong hinh dudi day cho thay bun thai nap vao thiét bi co xu

huéng tuyén tinh va on dinh, cho thdy kha ning van hanh lién tuc va hiéu xuit xtr Iy 6n

2000 KHOI LUGNG BUN NAP VAO THIET Bl TRONG VONG 6 THANG

12/31/24, 2617.2

2500 / r
11/29/24, 2062.2

2000 / r
1500 10/29/24, 1442.2
1000 9/30/24, 929.2 ’/

500 8/31/24, 415

0 m wm ‘

31/07/2024 31/08/2024 30/09/2024 31/10/2024 30/11/2024 31/12/2(

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi

ThS. Hoang Ngoc An
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dinh cua thiét bi. Mdi ngay, mot lwong chat hitu co sau qua trinh phan huy va 6n dinh da

duoc chuyén hod thanh san phdm c6 thé sir dung lam phan bon hoic cai tao dat.

Hinh 3.7 : Khoi lwong bimn nap vao thiét bi trong vong 6 thang

Biéu d6 minh hoa khdi lwong bun nap vao thiét bi trong vong 6 thang véi cong suit
trung binh 30 — 50kg/ngay.

Vi¢c dat duoc 2.683kg hitu co sau 6 thang cho théy hiéu qua rd rét ctia mo hinh Co —
Composting khong chi ¢ khia canh xir Iy chat thai ma con & gia tri tai tao tai nguyén, hudng

dén m6 hinh kinh té tudn hoan trong quan 1y chét thai do thi.

Hiéu xuat x{ ly cta thiét bj 6n dinh

@2500 P 869 & 868 § 87.6 . g

® Bun cdpvao (kg) = Bunconlai(kg) @ Hiéu suat (%)

Hinh 3.8 : Hiéu xudt xit Iy lam giam khéi lwong bun thai cia thiét bi
Két qua danh gia hiéu qua cong nghé thong qua ty 18 giam thiéu thé tich bun thai duoc
thé hién & hinh trén. Tong khoi lugng bun duge dua vao thiét bi trong cic mdc thoi gian
30 ngay, 90 ngay, 180 ngay lan luot 1a 466kg, 1.431kg va 2.683kg, thi ty 1& giam thiéu thé
tich twong trng dugc ghi nhan 1a 86,9%, 86,8%, 87,6%.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
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Nham danh gia hiéu qua thuc té cua thiét bi trong qua trinh 6n dinh bun hiru co,
nghién ctu tién hanh phan tich va so sanh cuing véi bo dir liéu thuc nghiém théng qua bai
bao “Nghién ctru xir Iy bun thai bang qua trinh 6n dinh hiéu khi két hop chit don va cung
cap khi néng” duogc viét boi tac gia Vo Diép Ngoc Khoi, Makoto Tokuoka, Shuhei Tanaka,
Phan Nhu Thiic va Tran Vin Quang. [9]

Bdng 3.1 : Théng sé hiéu xudt xir 1y ciia thiét bi Mishimax tir hai nghién ciru

Pic diém Nghién ciru d6 an Nghién ciru tir bai béo
Thaoi gian xir ly 30, 90, 180 ngay 3 thang, 6 thang, 9 thang
Khdi luong bun dau vao 750 — 2.400kg 466 — 2.683kg
Khdi lugng bun sau xir ly 115 — 395kg 61 — 332kg
Hiéu suat giam thé tich 83,5 —85,1% 86,8 — 87,6%

C6 thé thay dugc hai nghién ctru cuing str dung mét loai thiét bi xir Iy ban 1a Mishimax
MK-50, c6 cong suat xir Iy 50kg/ngay véi nguyén 1y 1én men hiéu khi két hop chat don.
Su khac biét hiéu suat gitta hai nghién cau (chénh léch 2 - 4%) vi su khac nhau vé loai chat
don sir dung trong qué trinh 6n dinh ban, khang dinh ly do hiéu suat phan huy sinh hoc va
d6 6n dinh bun & nghién ctru ndy cao hon so voi bai bao duoc liét k& mac du cing sir dung
thiét bi Mishimax MK-50.

Mic di cing sir dung maét thiét bi xtr ly, nghién ciru thuc hién trong thoi gian 3 — 9
thang cho thay hiéu suat 6n dinh cao hon (chénh 1éch 2 — 4%) nho thoi gian xir ly dai va

vat liéu don c6 phan phi hop hon cho qua trinh xtr Iy.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
41



Danh gia chét luong va tiém ning tai sir dung san pham cudi tir qua trinh 6n dinh bun thai bing cong nghé
Co-composting

3.2.2. Xac dinh khoi hrong san pham cudi ciia qua trinh theo kich thwéc hat

Trong qué trinh xtr 1y bun thai bang cong nghé Co — Composting, san pham compost
sau 6n dinh khong chi dap tmg yéu cau vé thanh phan hoa hoc va vi sinh ma con can dat
d6 dong nhét vé kich thudc hat, nham dap tmg cac yéu cau thuc té trong ing dung nong
nghiép (gieo ric, dong bao, cai tao dét,...). Viéc phén tich thanh phan hat giup dénh gia
mutrc do phén ra vat lidu hitu co, ciing nhu chat lugng co hoc cia san pham bang cach san

loc san pham cuoi theo cac ti I¢ kich thudc khac nhau.

Hinh 3.9 : Quad trinh san loc san phdam cudi sau qud trinh xir 1y (15/03/2025)

Két qua sang phan loai san phdm theo 3 khoang kich thudc chinh duoc trinh bay trong

bang dudi day:
Bdng 3.2 : Khoi lwong san pham theo kich thudce hat
Kich thuéc hat (mm) Khoi lwong (kg) Ty 18 (%)
>10 75 19
5-10 91 23
<5 226 58

- Hat c6 kich thudc >10mm: chiém khoang 75kg (19%), chu yéu 1a cadc manh chét tro

chua phan huy hét (vo cay, gb 16m).

- Hat c6 kich thudc 5 — 10mm: chiém khoang 90kg (23%), 1a phan trung gian gom

cac vat liéu hitu co ban phan huy, chua dat dg toi nho.

Sinh vién thyc hién: Hoang Qudc Trung

Huéng dan:

ThS. Hoang Ngoc An
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- Hat c6 kich thudc <5mm: chiém khdi lwong 16n nhat, dat khoang 226kg (58%), day
la phan doan dugc danh gia l1a thanh phém tot nhat, d& tham thau nhat, d6 toi xép cao

va thich hop cho tng dung 1am phén hitu co hodc cai tao dt.

Hinh 3.10: San phdm compost sau khi san loc theo ti 1é

Tong hop két qua trén cho thay khoang 55 — 60% khdi lugng san pham dau ra dat
kich thudc hat nho hon 5Smm, cho thdy mutc do phan huy hitu co cao, chtng té hiéu qua
sinh hoc ctia qué trinh 6n dinh bun rat tot. Déng thoi, ti 16 chat tro con sot lai (hat >10mm)
tuong dbi thap (chi 20%), c6 thé duoc tai dua tro lai hé théng xtr Iy hodc loai bo thu cong.

Viéc xac dinh phan bb hat c6 ¥ nghia quan trong trong viéc tdi wu hoa dau ra san
pham compost, van chuyén va tng dung thuc tién trong nong nghiép, dic biét 1a ddi voi
mo hinh san xuét phan hiru co vi sinh & quy mé cong dong hoic do thi.

3.3. Panh gia chét lwong san phim cudi

Pé danh gia mirc d6 ph hop va tiém niang tng dung cta san phadm compost sau qua

trinh 6n dinh bun bang cong nghé Co — Composting, mau san pham cudi timg giai doan

(30 ngay, 90 ngay, 180 ngay) dugc mang vé phong thi nghiém dé phan tich va so sanh véi

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
ThS. Hoang Ngoc An
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mau phan bon hitu co thurong mai trén thi truong hiéu Séng Gianh. Két qua so sanh duoc

thé hién trong bang dudi day:

Bdng 3.3 1 Két qud phan tich va so sanh chat lwong san pham cudi tai phong thi nghiém

San pham cudi va cac loai phan bon
] hiru co thi trweong TCVN
TT | Thong so | DPon vi
7185:2002
1) (2) 3) 4)
1 D6 4m % 33,99 32,45 30,90 19,50 <35
2 bo tro % 14,58 15,39 16,20 24,50 -
3 TOC g/100g kho | 27,54 29,07 30,60 33,60 >22
4 T-N g/100g kho | 3,07 3,24 3,41 3,62 >2.5
5 T-P | g/100gkhd | 1,10 1,16 1,22 1,91 >2.5

Ghi chu:

(1)- San phdm cudi qud trinh én dinh bin bang céng nghé Co-composting (30 ngdy)
(2)- San phdm cudi qud trinh 6n dinh bin bang cong nghé Co-composting (90 ngay)
(3)- San phdm cudi qud trinh én dinh bun bang céng nghé Co-composting (180 ngay)

(4)- Phan bon hitu co trén thi truong hiéu Song Gianh

Két qua nay cho thdy compost sau 180 ngay di tiém can v6i chit luong ciia phan hitu
co thurong mai, dat ti€u chuan st dung Iam phan bon theo TCVN 7185:2002. Cac chi tiéu
TOC, T -N, T — P déu ting theo thoi gian, trong khi d6 am va do tro giam, phan anh sy 6n
dinh ho4 hiru co tdt. Cu thé:

- b6 am dat 30,90% chénh léch khong cao so vdi quy dinh cho phép vé phan bon.
Tuy van cao hon san pham thuong mai (19,50%), nhung van ndm trong gi¢i han cho phép

(<35%) va c6 thé dé dang diéu chinh bang céng doan say hoic phoi.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
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- Do tro dat 16,20%, van thap hon phan hiru co Séng Gianh (24,5%), phan anh ty 18
chat khoang thap hon, c¢6 loi cho ham lugng hiru co va do toi x6p ctia compost.

- Ham luong chit hitu co (TOC) va cac nguyén té dinh dudng chinh (T —N va T - P)
c6 ham lugng cao:

+ TOC: 30,6 g/100g khd >22 (so v&i 33,6 cua phan Song Gianh)
+ T — N: 3,41 g/100g khd >2,5 (tiém cén 3,62 cta san pham thuong mai)
+ T -P: 1,22 g/100g kho <2,5 (so vdi 1,91 cua phan thuong mai)

Diéu nay cho thiy qua trinh phan huy hitu co dién ra hiéu qua, giup ting ham luong
dinh dudng theo thdi gian xir 1y, dam bao cac yéu cau vé thanh phan hod hoc va gia trj st
dung trong nong nghiép.

bac biét, compost sau 30 va 90 ngay dugc xir 1y tdi vu dé dat compost on dinh,hiéu
qua gan bang v6i san pham sau xtr 1y 180 ngay, diém chung 1a giau dinh dudng va da tiém
can vé chat luong v6i phan hiru co thwong mai ciing nhu dat chuan cac tiéu chi vé phan
bon, chimg minh tinh hiéu qua, bén viing va kha thi ctia cong nghé Co — Composting trong
thuc té.

Vi diéu kién phu hop, san phim c6 thé dugc thuong mai hoa hodc phan phdi trong
cac chuong trinh nong nghiép hitu co, gop phan thiic day kinh té tudn hoan gitp do nguoi
dan thay thé cac loai phan bon gia thanh cao trong thi truong hién nay va giam ganh ning

xu ly chét thai tai cac db thi, tai st dung bun thai hitu co.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
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CHUONG 4. PANH GIA TIEM NANG TAI SU DUNG SAN PHAM CUOI

4.1. Thwe nghiém danh gia hiéu qua sir dung san pham cudi tai hién truwong
4.1.1. Muc dich danh gia hiéu qua thye dia ciia san pham cudi

Viéc trién khai mé hinh thuc nghiém ngoai hién truong nham danh gia hiéu qua va
tinh kha thi ctia san phdm compost sau qué trinh xt Iy bun thai bang cong nghé Co —
Composting khi duoc 4p dung trong diéu kién canh tac thuc té. Pay 1a budc quan trong dé
kiém chimg tinh hiéu qua cua san pham cudi, dong thoi khang dinh gia tri str dung ctia san
pham trong viéc tai sir dung chat thai 4p dung vao ndng nghiép va cai tao dét.

Cac muc dich cu thé bao gém:

- Panh gia hiéu qua cai tao dat ctia san pham cubi

- Kiém chtng tinh hiéu qua ddi véi cdy trong

- X4c dinh tinh kha thi va gia tri tng dung cta san pham

Viéc 4p dung compost vao canh tac loai cdy trong gitp theo ddi sinh trudng, ning
suat va kha niang chong chiu ciia cay so véi khi sir dung phan hoa hoc. Piéu nay tao co so
dr liéu thyc nghiém vé tac dong tich cuc clia compost trong diéu kién thuc té.

Mo hinh thyc nghiém cho phép tiép can truc tiép ngudi dan, tir d6 danh gia mic do
tiép nhan, phan hoi, kha ning sir dung va muc d6 hai long v6i san pham compost. Pay 13
yéu t6 xa hoi quan trong dé xac dinh kha niang mé rong mé hinh trong cong dong.
4.1.2. Noi dung qua trinh thue nghiém khi 4p dung san phim cudi vao ndng nghiép
va cai tao dat

Pé danh gia hiéu qua thuc té cia san phadm compost sau xir Iy bang céng nghé Co —
Composting, mot mo hinh thyc nghiém di dugc trién khai tai Hop tac xa nong nghiép Hoa
Vang, thanh ph6 Pa Néng. Pia diém nay duoc lua chon vi diéu kién dat dai chu yéu la dat

cat pha, nghéo dinh dudng, can cai tao dé duy tri kha ning canh tac.

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V6 Di¢p Ngoc Khéi
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Muc tiéu danh gia hiéu qua cai tao dit cat nghéo hitu co bing compost thu dugc tir
qua trinh 6n dinh bun thai. Theo ddi anh hudng ctia compost dén sinh trudng va ning suit
hai loai cdy trong, thuc nghiém nay sir dung hai loai phd bién 13 rau mudng va tan 6.

a) Thi nghiém 1

Thi nghiém duoc thiét ké nham so sanh hiéu qua cua cac loai phan bon hiru co khac
nhau 1én sinh trudng va phét trién cia cdy tan 6, tir d6 danh gia tiém ning st dung san
pham compost thay thé cho cac loai phén truyén thong.

Thi nghiém gbm 4 16 dat, mdi 6 c6 kich thude 1,8m x 1m, dugc xur 1y bang 4 loai

phén bon khac nhau nhu sau:

Bang 4.1 : M6 hinh thi nghiem 1

Lo thi nghiém Loai phan bon ap dung Ghi chu
Lol San pham compost sau i 90 ngay San pham tir thiét bi on dinh
L62 San pham compost sau i 180 ngdy | On dinh 1au hon, giau hitu co

Phan bon hitu co thuwong mai hiéu , o,
Lo3 San pham thuong mai pho bién
Song Gianh

. _ Phén g tron tru va rom truyén
Lo 4 Phan chuong do nguoi dan tu ,
thong

Toan bd cac 16 déu duoc bén 3kg phan hitu co, rai déu phan bon dé phan dugc tron
déu trong dat. Tt ca 16 déu dugc gieo gidng hat tan & cing 16 giéng, mat do gieo dong
nhat, tudi nudc 1 — 2 lan/ngay tuy diéu kién thoi tiét.

Quy trinh thyuc hién thuc nghi¢m nhu sau:

- Chuan bi, 1am toi dét, loai bo tap chat, tao mit bang dong déu giira cac 16.

- Bon 3kg cac loai phan twong Gmg vao ting dat mit (10cm).

Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
ThS. Hoang Ngoc An
47



Danh gia chét luong va tiém nang tai str dung san pham cubi tir qua trinh 6n dinh bun thai bang cong nghé
Co-composting

- Gieo hat gidng tan 6 rai déu, khong qua day. Phu 16p dat mong sau gieo.
- Sir dung ngudn nude sach, tudi phun nhe, 1am c6 va theo ddi sinh trudng hang ngay.
- Theo ddi cac chi tiéu nhu chiéu cao cay sau khi thu hoach, ning suét gieo trong, thoi

gian thu hoach cua cay.
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Hinh 4.1 : M6 hinh thuc nghiém giong cdy tan 6 véi cdc loai phin hitu co khdc nhau
Ghi chu: CP90d: compost 90 ngay, CP180d: compost 180 ngay; S.Gianh: Phdn thi truong Song Gianh;
PC: Phdn chuong.

b) Thi nghi¢m 2

Sau khi thyc hién Thi nghiém 1, can danh gia anh hudng lidu luong bén compost
(thoi gian 1 180 ngay) dén sinh truong cdy tan 6. Nham cén bang giita hiéu qua canh tac
va chi phi str dung.

M0 hinh thi nghiém dugc thyc hién tiép dién sau thi nghi¢m 1 & 4 16 thi nghiém (1,8m

x 1m), véi lugng compost sau i 60 ngay dugc thay doi nhu sau:

Bang 4.2 Mo hinh thi nghiém 2

Lo thi nghiém Loai phin bén ap dung Khdi lwgng phén bén (kg)
Lol San pham compost sau i 180 ngay 2,0
Lo62 San pham compost sau u 180 ngay 2,5
Lo3 San pham compost sau i 180 ngay 3
Lo 4 San pham compost sau t 180 ngay 3,5
Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
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Tt ca 16 dat duge gieo trong cung thoi diém, sir dung ciing ngudn giéng, mat do gieo
va k¥ thuat cham soc nhu nhau dé loai trir sai 1éch do diéu kién ngoai lai.

Quy trinh thyc hién mo6 hinh duogc tién hanh tuong tu nhu Thi nghiém 1 nhu sau:

- Lam toi, loai bo co dai, san phang 16 dat. Mdi 16 duoc phan cach rd rang bang vach

dat.

- Phan compost dugc tron déu vao dat theo ding khéi lwong quy dinh timng 16.

- Gieo hat giéng déu tay, dong nhat. Sau khi gieo, phu 16p dat mong va tudi am nhe.

- Duy tri d6 am thich hop, tuéi 1 — 2 lan/ngay, lam c6 dinh ky.

- Theo ddi cac chi tiéu nhu chiéu cao cdy sau khi thu hoach, ning suét gieo trong, thoi

gian thu hoach cua cay.

% Yy 4, 0N
a) M0 hinh thi nghiém b) San pham compost bon thic
Hinh 4.2 : M6 hinh déanh gid liéu lwong bon compost trén giong cdy tan 6
¢) Thi nghi¢m 3
Tiép ndi cac thi nghiém da thyc hién trén cdy tan 6, Thi nghiém 3 duogc trién khai
nham danh gia hiéu qua 4 loai phan bon hitu co khac nhau 18n cay rau mudng (14 loai rau

pho bién trong canh tic). Muc tiéu 1a xac dinh anh hudng san pham compost dén sinh
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truéng va ning suat trén cic gidng cay trong khac nhau (rau mudng) trén nén dit cat can
cai tao.

Thi nghiém duoc bé tri tai 4 16 dat (3m x 1m), c6 nén dét cat, d6 hitu co thap, thoat
nuéce nhanh, phtt hop dé danh gia kha nang giit 4m va cung cap dinh dudng ctia san pham
compost. Thi nghiém dugc xt 1y nhu sau:

Bang 4.3 © M6 hinh danh gia va so sanh hiéu qua san pham cuoi voi cdc loai phdn hitu co
trén giong rau muong

L6 thi nghiém Loai phan bén ap dung Ghi chua
Lo1 San pham compost sau i 90 ngdy | San pham tir thiét bi on dinh
Lo2 San pham compost sau i 180 ngay | On dinh 1au hon, giau hitu co
Phan bon hitu co thuong mai hi¢u , o,
Lo3 _ San pham thuong mai phd bién
Song Gianh

. _ Phan ga tron trdu va rom truyén
Lo 4 Phan chuong do nguoi dan ty u

thong

M&i 16 duge bon ciing mot khoi lugng 3kg phéan hitu co. Viée gieo trong, tudi tidu va
chiam soc dugc thuc hién dong déu theo kinh nghiém ngudi dan ciia Hop tac xa.

Quy trinh thuc hién mo hinh dién ra nhu sau:

- Tét ¢4 16 duge x6i dit déu, bon va tron phan theo ding loai va lidu luong quy dinh.

- Gieo hat déu tay theo 4 hang mot 16 dat, khoang cach hop 1y dé ciy c6 khong gian
phat trién va dé dang theo ddi sinh truong sau nay.

- Tudi 1 — 2 1an/ngay, nhd c6 va theo ddi sau bénh.

- Theo ddi cac chi tiéu nhu chiéu cao cdy sau khi thu hoach, nang suét gieo trong, thoi
gian thu hoach cua cay.

- Tét ca 16 dugc canh tac khong dung thude trir sau, dé dam bao tinh nguyén ban cia

hién qua phan hiru co.
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Hinh 4.3 : M6 hinh so sanh cdc loai phdn hitu co trén giong cdy rau mudng
Ghi chu: CP90d: compost 90 ngay, CP180d: compost 180 ngay;, S.Gianh: Phan thj truong Song Gianh,
PC: Phdn chuong.

4.1.3. Két qua va danh gia cic mé hinh thye nghiém tai hién truong
a) Két qua Thi nghiém 1

Thyc nghiém tién hanh nhdm so sanh hiéu qua ctia phan bon trén cdy trong voi 4 loai
phan bon khac nhau dé xac dinh tinh hiéu qua ctia phan bon ddi voi cdy trong va kha ning
cai tao nén dat cat.

Sau 36 ngay ké tir ngay gieo hat (15/03/2025 — 21/04/2025), cac 16 thi nghiém st
dung 4 loai phan bén hitu co khac nhau di duoc theo dbi va thu hoach. Két qua vé thoi

gian thu hoach, nang suét rau tuoi va chiéu cao trung binh timg 16 dugc téng hop nhu sau:
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Bdng 4.4 : Két qua thu hoach Thi nghiém 1

Chiéu cao Ning suit rau twoi | Thoi gian thu
Loai phan bén ap dung
trung binh (cm) (kg/m?) hoach (ngay)
Compost sau 1 90 ngay 13 0,7 32
Compost sau u 180 ngay 15 0,8 30
Phan hiru co thwong mai
13 0,5 34
hiéu Song Gianh
Phén chudng truyén thong 10 0,3 36

Nhan xét:

- Compost i 180 ngay chimg minh duoc hiéu qua vuot troi khi cho ning suit cao nhat
(1,4kg/16), thoi gian thu hoach ngan nhat (30 ngdy) va chiéu cao trung binh 16n nhat
(15cm). Piéu nay cho thidy mirc 46 phan giai hitu co cao va kha nang cung cip dinh
dudng hiéu qua cho ciy trong.

- Compost 1 90 ngay tuy chwa dat mirc 6n dinh hoan toan nhu miu 0 ngay, nhung
van cho kha ning suat tét (1,2kg/16) va chiéu cao cay trung binh dat 13cm. Piéu nay
phan anh tiém ning tmg dung ctia san pham compost ngan han néu can rat ngin thoi
gian U.

- Phan Song Gianh mic du 13 phan hitu co thwong mai phd bién, c¢6 chiéu cao ciy
tuong duong compost 90 ngay (13cm) nhung ning suat thap hon (0,9kg/16), ching
t6 hiéu qua thuc dia c6 thé khong cao bang san pham 1 truc tiép tir compost bang

phuong phap Co — Composting.
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- Phan chudng truyén théng c6 hiéu qua thap nhét, ca vé nang suat (0,5kg/10), thoi
gian thu hoach (36 ngay), va chiéu cao cay (10cm). Piéu nay phan 4nh ham luong

hiru co phan giai cham, kha niang hap thu kém trong diéu kién dat cat.

c)A Phan hitu co hiéu Sén Gianh d) Phan chuo”‘n truyén thg

Hinh 4.4 : Két qua Thi nghiém 1
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b) Két quéa Thi nghiém 2

Pé danh gia khach quan hon tiém nang sir dung va khéi lwong bén hiéu qua nhat dbi
v6i phan compost (0 180 ngay) tién hanh thuc nghiém trén gidng cy trong tan 6 v6i 4 khdi
lugng phan bon khac nhau.

Thi nghiém duoc trién khai tir ngdy 22/04/2025 dén 21/05/2025, véi thoi gian canh
tac 1a 30 ngay. Céc 16 thi nghiém sir dung cung mot loai phan compost (4 180 ngay), nhung
thay di liéu luong bon khac nhau, nham xac dinh luong phan t6i wu cho sinh trudng va

nang suit ciy tan 6 trén dat cat pha tai hién trudng.

Bang 4.5 : Két qua thu hoach Thi nghiém 2

Liéu lwong u . , Thoi gian
Chiéu cao trung binh Nang suat rau twoi

compost 60 ngay thu hoach

. (cm) (kg/m?) .
(kg/10) (ngay)

2,0 13 1,70 30
2,5 13 1,75 30
3,0 15 2,10 30
3,5 14 1,80 30

Nhan xét:

- Liéu luwong 3kg/16 cho hiéu qua vuot troi, giup cdy dat chiéu cao trung binh 15cm
va nang suat cao nhat (2,1kg/16). Pay 1a dau hiéu cho thdy mirc phan bon nay cung
cap du ham luong dinh dudng hitu co can thiét cho tan 6 sinh truong nhanh va déu.

- Khi tang 1én 3,5kg/16, ciy c6 xu hudng cham phat trién hon (chiéu cao giam con
l4cm) va nang suat khong ting trudng twong mg (chi 1,3kg/16), cho thiy hién
tuong bao hoa dinh dudng hoic mat can bang do 4m, vi sinh trong dit do du thira

vat li€u hitu co.
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- Hai mirc 2kg/16 va 2,5kg/16 c6 hiéu sudt twong dwong nhau vé6i chiéu cao cdy chi
13 cm, san luong & murc trung binh. Tuy nhién, ca hai van vuot trdi so véi cac loai
phan khéc trong thi nghiém 1, chimg to6 6n dinh va tiém ning ctia compost 180

ngay.

¢) Lwong bén 3kg/lo d) Luong bon 3,5kg/lo
Hinh 4.5 : Két qua Thi nghiém 2
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¢) Két qua thi nghiém 3
Sau khi thyc nghiém trén giong cdy tan 6, tién hanh thay doi giéng cdy tréng (rau
mudng) voi muc tiéu xac dinh hiéu qua phan compost trén cac gidng cdy trong khac nhau.
Thi nghiém 3 duoc thyc hién tir ngdy 23/03/2025 — 24/05/2025 trén giéng rau mudng,
v6i thoi gian theo ddi kéo dai 31 ngay. Bon 16 thi nghiém co dién tich dong déu (3m x 1m),
duoc xir 1y bang 4 loai phan bon hitu co khac nhau nham so sanh hiéu qua thuc dja vé sinh

truong va nang suat trén nén dat cat can cai tao.

i \ '. | - Y ‘ R !p AE e
Hinh 4.6 : Qud trinh thu hoach giong cdy rau mudng

Két qua thuc nghiém thi nghiém 3 duoc trinh bay dudi bang sau:

Bdng 4.6 : Két qua thu hoach Thi nghiém 3

Ning suit Chiéu cao
Loai phin bén Thoi gian
q hu hoach ( ) rau tuoi trung binh
ap dung thu hoach (ngay
(kg/m?) (cm)
Compost sau u 90 ngay 28 2,5 24
Compost sau u 180 ngay 27 2,6 25
Phan htru co hiéu
_ 30 2,0 20
Song Gianh
Phéan chudng truyén
, ST 31 1,3 18
thong
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Nhén xét:

- Compost & sau 180 ngay khang dinh hiéu qua vuot troi, véi nang suat cao (8,0kg/16),
thoi gian thu hoach ngan nhét (27 ngay) va chiéu cao ciy 16n nhat (25cm). Piéu nay
cho thay kha ning cung cap dinh dudng 6n dinh, d& hap thu va cai tao dat hiéu qua
cua loai phan nay.

- Compost 1 sau 90 ngdy ciing cho thiy két qua tich cuc, voi ning suét 7,5kg/16 va
chiéu cao cay dat 24cm, chi thip hon compost i sau 180 ngay. Dy 1a tin hiéu cho
thiy compost 90 ngdy c6 thé sir dung tét cho rau mudng néu can rit ngin thoi gian
1 hodc xay vong san xuit nhanh.

- Phén Song gianh cho ning suat 6,0kg/16, thap hon dang ké, trong khi thoi gian thu
hoach kéo dai (30 ngay). Chiéu cao cay chi dat 20cm, cho thdy hiéu qua cham va
kha anng cai tao dat khong cao trén dat cat.

- Phan chudng truyén théng c6 két qua thip nhat ¢ tit ca chi tiéu: ning suét chi
4,0kg/16, chiéu cao cdy 18cm, va thoi gian thu hoach cham nhat (31 ngay). Piéu nay
phu hop véi ddc tinh phan chudn truyén thong cé ty 18 phan giai cham, dé rira troi

trong dat cat.

7'7‘ ) "]
Ve |
CP180d
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4.1.4. Tong két danh gia thue nghiém tai hi¢n truwong

Ba thi nghiém thyc nghiém da dugc trién khai c6 hé thong nham danh gia hiéu qua
ctia phan compost 6n dinh bang céng nghé Co — Composting trén hai loai cdy trong phd
bién 14 tan 6 va rau mudng, trong diéu kién dat cat pha nghéo hitu co tai Hop tac xa Hoa
Vang (mot dai dién dién hinh cho khu vuc san xuét rau tai Da Nang).

- Compost 0 180 ngay c6 hiéu qua on dinh va vuot troi, qua ca ba thi nghiém cho

thay:

+ Ning suit cao nhét ¢ ca hai loai cay (1,4kg/16 v6i tan 6 va 8,0kg/16 vé6i rau
mudng).

+ Chiéu cao cdy cao nhat (15cm véi tn 6 va 25cm v6i rau mudng).

+ Thoi gian thu hoach rat ngan (27 — 30 ngay), pht hop véi chu ky rau ngin
ngay.

Tinh 6n dinh sinh hoc, ham lwong hiru co dé hap thu va kha ning cai tao dat tot 1a
nhirng yéu té gitp compost t sau 180 ngdy vuot trdi hon 16 rét so voi phan hitu co thuong
mai va phan chudng truyén thong.

- Compost 30 ngdy c6 hiéu qua twong ddi cao va co thé tng dung linh hoat, du chua

dat dén muc 6n dinh t6i da nhu compost 180 ngay, compost 90 ngay van cho:

+ Ning sut twong ddi cao (1,2kg/16 tan 6, 7,5kg/16 rau mudng).
+ Thoi gian thu hoach twong duong (28 — 32) ngay.
+ Chiéu cao cdy gan twong duong compost 60 ngay trong mot sb trudng hop.

Diéu nay cho thdy compost 90 ngdy c6 thé img dung linh hoat trong diéu kién can rut

ngan thoi gian 0, dic biét phi hop véi md hinh canh téc luan canh nhanh, it khong gian luu

trir.
- Phan hitu co thuong mai va phan chudng truyén thong c6 hiéu qua kém hon, ca hai
loai phan bon nay déu cho thiy hiéu qua thdp hon rd rét trong ca ba thi nghiém.
+ Nang suat thap chi 0,5 — 0,6kg/16.
+ Thot gian thu hoach kéo dai tir 30 — 36 ngay.
Sinh vién thyc hién: Hoang Quéc Trung Huéng dan: ThS.NCS. V4 Diép Ngoc Khoi
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+ Chiéu cao cay han ché tir 10 — 20cm.

Nguyén nhan c6 thé do phan chudng chwa duoc xu 1y hoan toan va phan hiru co
thwong mai khong phi hop véi tinh chat dit cat (kha ning giit am va gitt dinh dudng kém).

- Liéu luong compost 0 sau 180 ngay ¢ anh hudéng rd rét dén hiéu qué canh tc trong

Thi nghiém 2, viéc thay ddi lidu luong compost 180 ngdy trén ciy tin 6 cho thiy:

+ Liéu luong téi vu 13 3,0kg/16, giup ciy dat ning sudt cao va chiéu cao cao
nhat.

+ Viéc ting qua murc (3,5kg/10) khong mang lai hiéu qua twong Gng, thim chi
lam giam ning suat.

+ Mirc bon thap (2,0 — 2,5kg/10) van c6 hiéu qua, nhung chua khai thac toi da
tiém ning cay trong.

Piéu ndy nhan manh rang khong chi chat lugng phan hitu co, ma liéu luong va k¥
thuat bon ciing dong vai trd quyét dinh dén hiéu qua san xuét.

Y nghia thue tién ciia ba thwe nghiém tai hién truong:

- Compost Co — Composting 180 ngay 13 san pham c6 tinh ng dung cao, hiéu qua
6n dinh va co thé thay thé phan truyén thong trong san xuat rau ngin ngay tai cac vung dat
can cai tao.

- Thoi gian 0 va lidu lugng str dung can dugce toi wu hod theo loai cdy, mua vu va myc
tiéu san xuat (nang sut toi da hodc chu ky nhanh).

- Két qua 3 thi nghiém d4 tao ra m6 hinh thyc tién kha thi, 1am co s dé trién khai mo
rong quy mo ho gia dinh hop tac xa, huéng dén san xuat nong nghiép hiru co — tuan hoan
— khong phu thudc phan hod hoc.

4.2. Khao sat nhu cau sir dung san pham cudi va dinh hwéng ing dung
4.2.1. Muc tiéu khao sat
Sau khi hoan tat ba thi nghiém ngoai hién truong va thu duoc két qua kha quan tir

viée str dung san pham compost Co — Composting, tién hanh khao sat thuc té va phong van
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tryc tiép cac hd dan dang canh tac tai Hop tac x3 Nong nghiép Hoa Vang. Muc tiéu khao
sat la:
- Danh gia mirc d6 chip nhan, tin tudng va sin sang st dung san pham compost tir
bun thai xtr ly.
- Thu thap phan hoi vé hiéu qua thuc té , do dé sir dung, anh hudng dén chét luong
dat va cay trong.
- X4c dinh céc rao can tham 1y, k¥ thuét va kinh té trong qua trinh ap dung trong san
xuit nong nghiép.
a) P6i twong va phwong phap khao sat
Khao sat duge tién hanh véi 10 ho nong dan dai dién cho cac nhom san xuét nong
nghi¢p chinh trong Hop tac xa va dugc chon theo ti€u chi:
- Tham gia véo cac thi nghiém mé hinh thyc nghiém sir dung san pham cudi sau
qué trinh Co — Composting.
- C6 kinh nghiém str dung phan chudng truyén thong va phan hiru co.
- C6 kinh nghiém san xuat nong nghiép lau nam
Phuong phép khao sat bao gom:
- Lap bang hoi mo va dong.
- Phong van tryc tiép ho dan san xudt tai Hop tac x4.
- Ghi nhan phan hoi dinh tinh va dinh luong.
b) X4y dwng ciu tric bang héi
Sau khi tim hiéu va nghién ctru, bang hdi dugc thiét ké theo hudng khoa hoc — thyc
tién, gdm cac nhom nodi dung nhu sau:
(1) Thong tin co ban ctia ho dan tham gia san xuit nong nghiép:
+ Thong tin ca nhan (tén, tudi, sd dién thoai, dia chi lién lac,...).
(2) Thong tin ky thuat san xudt:
+ Gidng cay trong chinh (tin 6, rau mudng, cai xanh,...).

+ Mua vu gieo trong (loai gidng trong theo mua vy, ...).
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+ Mua vu gieo trong gan nhat.
+ Ngudn cung cip gidng (HTX, dai Iy, tu dé gidng,...).
(3) Phan bon st dung:
+ Loai phan hién dang ding (san pham thi trudng, phan chudng,...).
+ Ngudn cung cip phan bon (HTX, cho, tir 1,...).
+ Tan sudt va liéu lugng phan bon.
+ Gi4 thanh phan bon dang st dung (dong/kg).
(4) Cam quan sau khi st dung compost thtr nghiém:
+ Mirc d6 hai long tong quan.
+ Mui ctia san pham.
+ Mau sic san pham.
+ Do toi x0p.
+Do am.
+ Muc d6 dé st dung.
(5) Y kién chil quan va dinh hudng:
+ San pham compost ¢ hiéu qua hon cac loai phan dang dung khong? Vi sao?
+ Uu diém noi cia san pham c6 thé nhan thay?
+ Mirc d6 sin sang st dung lai trong mua vu tiép theo?
+ Pé xuat ¥ kién dé cai tién san pham hodc cach phan phdi?
+Y kién khac?
4.2.2. Két qua khao sat va thao luan
Céc ho dan dugc phong van hién dang ctr tru tai huyén Hoa Vang thanh phé ba Ne:tng.
Ho day & day c6 nhiéu nam kinh nghiém trong canh tac nong nghiép, thuong xuyén tham
gia cac chuong trinh san xudt xanh va ap dung tién bo k¥ thuat néng nghiép.
Cay trong chinh dugc canh téc 14 bi, rau mudng, rau cai, dén, tn 6, mong toi. Thudng

¢6 3 vu gieo trong trong nam trir nhirng thang mua Iii. Gidng cdy trong dugc cung (g tir
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Hop tac x3 nong nghiép hodc tir dé giéng tir vu trudng, tuy theo diéu kién thuc té va thoi
tiét.

Két qua thu dugc tir phong van cac ho dan sau qué trinh st dung thir nghiém san
pham compost cho thay phan hdi tich cuc vé kha ning str dung ciia san pham compost.
Phén 16n nguoi duoc hoi danh gid rang san pham compost ¢6 hiéu qua twong duong trong
viéc cung cp dinh dudng cho cay trongm dic biét 1a cac loai rau an 14 nhu rau mudng cai
xanh va xa lach.

Nhin chung, san phAm compost dugce nhan xét 1a d& sir dung, khong gay mui kho chiu
va c6 dac tinh toi xép, do Am phu hop, thuan 191 cho vi¢e tron vao d4t hodc bon 16t cling
nhu cai tao dat c6 bé mat cat. Mot sé ho dan cho biét ré cay phat trién tot va dat canh tac
gitt am 1au hon khi str dung compost so v6i phan hitu co vi sinh dong bao ban trén thi
truong.

Tinh trang bién d6i khi hau ngay cang phirc tap, gdy mua li that thuong 1am anh
huong nghiém trong dén san xuit nong nghiép ctia nguoi dan, san pham compost co dic
tinh giit am tt, ting do toi xOp cia dét, han ché duoc hién tuong rira troi dinh dudng trong
cac dot mua 1 that thuong. San pham compost con phuc hdi ciu trac dat, bo sung vi sinh
vat c6 1oi 12 lua chon bén vitng thay thé cho cac loai phan bon truyén théng dé bi rira troi
va gy thoai hoa dét.

Pic biét, yéu td gia thanh duoc ngudi dan danh gia cao. Vai chi phi 13.000 — 15000
ngan dong/1kg cta cac san pham phan bon thi trudng hién nay, san phdm compost gitp
giam chi phi ddu vao, trong bdi canh phan bén ngay cang bién dong. Nho d6, ngudi dan
bay t6 san sang tiép tuc st dung san pham trong cac mua tiép theo, néu dam bao duoc
ngudn cung 6n dinh.

Tu cac y kién thu dugce, c6 thé thdy rang san pham compost 1a mét Iya chon thay thé
hiéu qua vé ca mit kinh té 1an k¥ thuat, phu hop dé ing dung rong rai trong san xut nong
nghiép quy moé nho va vira, dong thoi gop phan thiuc diy mo hinh canh tic bén viing va

than thién v41 moi trudong.
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4.2.3. Dinh huéng rng dung

Trong nhitng nim gan day, van dé sit dung phan bon hitu co trong canh tac nong
nghiép tai Viét Nam dang duoc dic biét quan tim trong bdi canh yéu ciu chuyén dich sang
ndng nghiép sach, ndng nghiép hiru co va phat trién bén vimng ngdy cang rd rét. Tuy nhién,
thue trang cho thay ty 1& sir dung phan bon hitu co tai Viét Nam van con kha thap so voi
phéan bon hoa hoc.

Theo thong ké ctia B Nong nghiép va Phét trién Nong thon (2021), Viét Nam tiéu
thu khoang 10 -11 triéu tAn phin bon cac loai mdi ndm, trong d6 phin bon hitu co chi chiém
dudi 10%. Mic du ca nude c6 trén 300 co s¢ san xudt phan bon hiru co voi tong cong suit
khoang 3 triéu tan/nam, nhung kha nang tiéu thu trén thuc té con han ché, do chi phi cao,
nhan thirc ctia ndng din chwa day du va hiéu qua chua rd rét trong ngan han.

Ngoai ra, viéc didy manh nghién ciru va trién khai cac cong nghé tai ché chét thai
thanh phan hitu co nhu compost, biochar, phan vi sinh,... dang 1a mét hudng di phu hop,
trong d6 cong nghé on dinh bun bing Co — Composting 1a vi du dién hinh cho kha niang
bién chat thai thanh tai nguyén.

Qua khao sat truc tiép va phong van nguoi dan san xuat nong nghiép tai huyén Hoa
Vang thanh phd Pa Ning, c¢6 thé thay viéc tng dung phan bon hitu co Compost trong san
xudt nong nghiép c6 nhimng phan héi tich cuc. Nguoi dan danh gia cao vé chat luong san
pham nhu d6 toi xop, mui d& chiu, dé st dung. Pong thoi, san phdm compost cho thay tiém
ning thay thé hoic két hop hiéu qua vé6i cac loai phan truyén théng nho kha ning cai tao
dat va gbp phan nang cao chat lugng ciy trong.

Sau khi sir dung san phim compost, ning suit ciy trong cao tuong duong voi cac
loai phan bon thi truong, vuot tréi hon phan chudng truyén théng. Co6 thé thiy tiém ning
thay thé cac loai phan bon truyén théng hay phan thi truong cé gia thanh cao khong phu
hop v6i cac ho dan thanh san phidm compost gia thanh ré hon, ning suit 6n dinh hon.

Mitc d6 san sang ap dung compost trong mua vu tiép theo 1 cao, dic biét khi san

pham c6 gia thanh phu hop va dugc phan phdi qua cic kénh tin cdy nhu hop tic xa. Tuy
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nhién, dé nang cao hiéu qua va kha ning tiép can, ting cudng thong tin hudng dan st dung
va day manh truyén thong dén cong ddng nong dan dé c6 thém nhiéu ho gia dinh tham gia
st dung san pham compost. Két qua phong van nay 13 co sé thuc tién quan trong dé dinh
hudng cai tién san pham, nang cap va xdy dung chinh sach hd trg ngudi dan nhin rong mo

hinh str dung phan bon hiru co rong rii, bén viing hon tai dia phwong huyén Hoa Vang.
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KET LUAN VA KIEN NGHI

1. Két ludn

Luong bun thai tiép nhan tai KXLCT Khanh Son ¢ xu huéng gia ting rd rét. Gay ap
lwc moi truong va yéu cau cap thiét phai doi moi cong nghé, nang cao hiéu qua xir 1y, dong
thoi diy manh cdc giai phap tai sit dung bun thai nhu phwong phap 6n dinh bun thai Co-
composting nhiam hudng dén muyc tiéu giam thiéu 6 nhiém, tiét kiém tai nguyén va phat
trién kinh té tudn hoan trong linh vuc quan 1y chat thai d6 thi.

Phuong phép 6n dinh bun thai bang céng nghé Co-composting cho thy hiéu qua rd
rét trong viéc tai sir dung chét thai hitu co, ddc biét 1a bun thai tir hé thdng xir 1y nudc thai.
Qua trinh 0 gitip giam thiéu khoi lugng bun thai, giam mui hoi va tiéu diét mam bénh con
tao ra san pham compost giau dinh dudng, phu hop sir dung trong nong nghiép va cai tao
nén dat cat.

San phan compost tir qua trinh 6n dinh bun thai cho thay chét luong on dinh va phu
hop trong néng nghiép, dat chuan quy dinh vé phan bén theo QCVN 01-189:2019 va
TCVN 7185:2002 . Mau nau sam, toi xop, d6 am phu hop va khong c6 mui hoi dic trung
ctia bun thai nguyén liéu 1a tiém ning 16n trong san xuat ndng nghiép bén viing.

Két qua nghién ctru va thuc tién thir nghiém con cho thay san pham compost sau khi
on dinh ¢6 cac dic tinh 1y hoa phu hop voi ti€u chuin phan bon hitu co, cai thién rd rét do
toi xOp ctia dat va nang cao nang suat cdy trong. Pong thoi, phuong phap niy con gop phan
giam 4p lic cho cac khu xir 1y chat thai, thic dy kinh té tudn hoan va phat trién nong
nghiép bén viing.

2. Kién nghi

Nhan rong mo hinh Co-composting tai cac dia phuong san xuit nong nghiép ting
hiéu qua tng dung san pham compost.

Tiép tuc nghién ctru danh gia 1au dai vé anh hudng ctia compost tir bun thai dén chat

luong dat, cdy trong va an toan moi truong dé dam bao hi¢u qua bén viing.
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Phu luc 3: Khoi lwrgng bun chuyén dén KXLCT Khanh Son nim 2021

Thang Tong khéi lwong Trung binh Lén nhat Nhé nhit P léch chuin
1 468,92 15,13 24,41 9,05 4,78
2 347,50 12,41 23,55 4,14 6,05
3 605,74 19,54 28,83 10,83 6,19
4 684,93 22,83 26,96 18,03 1,59
5 659,16 21,26 27,63 18,18 2,67
6 746,95 24,90 29,65 16,33 3,98
7 691,45 22,30 25,17 16,08 2,40
8 476,48 15,37 24,54 8,17 4,31
9 335,73 11,19 20,93 3,31 5,14
10 437,44 14,11 17,19 7,12 2,74
11 557,27 18,58 24,71 7,42 4,94
12 482,24 15,56 24,60 7,18 6,08




Phu luc 4: Khoi lrgng bun chuyén dén KXLCT Khanh Son nim 2022

Thang Tong khdi lwong Trung binh Lén nhit Nhé nhat P 1éch chuin
1 504,12 16,26 21,10 6,89 3,05
2 297,96 10,64 24,67 6,35 4,82
3 382,29 12,33 15,72 6,56 2,42
4 591,03 19,70 23,63 11,06 3,00
5 559,04 18,03 2522 10,91 4,34
6 477,11 15,90 22,12 6,82 3,52
7 632,85 20,41 23,66 15,34 2,29
8 552,88 18,43 22,63 9,78 3,28
9 474,86 15,83 19,46 8,17 3,00
10 430,57 13,89 20,42 3,87 3,73
11 470,79 15,69 20,24 11,61 2,24
12 415,71 13,41 20,97 7,67 3,62




Phu luc 5: Khoi lwrgng bun chuyén dén KXLCT Khanh Son nim 2023

Thang Tong Trung binh Lén nhat Thap nhit Do 1éch chuin
1 371660 11989 42550 2810 8702
2 273500 9768 18750 7520 3769
3 345710 11152 25390 3490 4596
4 398720 13291 30980 3960 5577
5 667990 21548 37960 11260 5069
6 825830 27528 62780 17620 11745
7 772700 24926 70690 2390 16405
8 1024700 33055 60360 16730 11194
9 1001590 33386 68990 22130 10578
10 1055250 34040 68330 13060 15064
11 470820 15694 41800 4740 8285
12 169870 5480 14530 2810 3126




Phu luc 6: Khoi lwgng bun chuyén dén KXLCT Khanh Son nim 2024

Thang Tong khoi lwgng Nhé nhit Trung binh Lén Nhat Do 1éch chuin
1 829,08 0,00 26,74 0,00 0,00
2 1.275,14 18,37 43,97 63,70 7,56
3 1.572,09 21,57 50,71 74,83 8,88
4 1.688,45 13,66 56,28 100,54 14,48
5 1.633,85 9,20 52,70 106,88 16,28
6 1.960,00 19,19 65,33 122,66 17,25
7 2.199,39 24,33 70,95 106,80 13,75
8 1.895,78 18,64 61,15 118,39 16,63
9 1.454,19 8,61 48,47 89,69 13,51
10 1.363,75 14,64 43,99 73,08 9,74
11 1.514,05 23,99 50,47 90,94 11,16
12 2.003,29 32,57 64,62 100,34 11,30




Phu luc 7: Khoi lwong bun thai cung cip vao thiét bi trong vong 6 thing

Ngay Khdi hrong Ngay Khdi hrgng Ngay Khdi hrong Ngay Khdi lwrgng Ngay Khdi hrgng
31/7/24 20 1/9/24 10 1/10/24 40 5/11/24 30 2/12/24 35
1/8/24 30,4 2/9/24 - 2/10/24 40 6/11/24 30 5/12/24 30
2/8/24 38 3/9/24 10 3/10/24 - 7/11/24 30 6/12/24 30
3/8/24 40 4/9/24 20 4/10/24 40 8/11/24 30 9/12/24 30
4/8/24 - 5/9/24 20 5/10/24 - 11/11/24 30 10/12/24 30
5/8/24 40 6/9/24 20 11/10/24 33 12/11/24 30 11/12/24 30
6/8/24 40 7/9/24 - 14/10/24 30 13/11/24 30 12/12/24 30
7/8/24 - 8/9/24 - 15/10/24 30 14/11/24 30 13/12/24 30
8/8/24 40 9/9/24 20 16/10/24 30 15/11/24 30 16/12/24 30
9/8/24 40 10/9/24 30 17/10/24 30 16/11/24 30 17/12/24 -
10/8/24 - 11/9/24 33,2 18/10/24 30 17/11/24 30 18/12/24 35
16/8/24 26,6 12/9/24 30 21/10/24 30 18/11/24 30 19/12/24 35
19/8/24 20 13/9/24 30 22/10/24 30 19/11/24 30 20/12/24 35
20/8/24 20 14/9/24 30 23/10/24 30 20/11/24 30 23/12/24 35
21/8/24 - 15/9/24 - 24/10/24 30 21/11/24 30 24/12/24 35
22/8/24 - 16/9/24 - 25/10/24 30 22/11/24 30 25/12/24 35
23/8/24 - 17/9/24 - 28/10/24 30 25/11/24 35 26/12/24 35
24/8/24 - 18/9/24 21 29/10/24 30 26/11/24 35 31/12/24 35
25/8/24 - 19/9/24 30 27/11/24 35 2/1/25 35
26/8/24 10 20/9/24 - 29/11/24 35
27/8/24 10 21/9/24 -
28/8/24 10 22/9/24 -
29/8/24 10 23/9/24 -
30/8/24 10 24/9/24 30
31/8/24 10 25/9/24 30
26/9/24 30
27/9/24 30
28/9/24 30
29/9/24 30
30/9/24 30




Phu luc 8: Khoi lwong bun thai tiép nhin trong nim 2021
Ngay | Thang1 | Thang 2 | Thang3 | Thang4 | Thang5 | Thang 6 | Thang7 | Thang 8 | Thang 9 | Thang 10 Thang 11 Thang 12

1 9,05 23,55 16,13 22,83 18,52 27,83 23,75 23,52 19,4 10,91 19,18 24
2 15,19 22,83 11,75 23,49 18,79 27,33 24,39 24,16 20,38 12,16 21,32 20
3 11,14 22,77 11,09 21,73 23,41 28,17 23,75 24,54 19,23 11,04 20,42 24
4 11,16 22,67 10,97 21,9 19,5 27,73 22,93 20,08 20,08 11,29 20,21 23,48
5 11,33 23,52 11,01 24,32 19,38 27,36 19,92 20,1 20,93 7,16 18,86 15,32
6 15,08 18,97 11,29 23,42 19,42 23,73 23,61 23,93 18,02 11,31 24,71 19,85
7 15,09 19,15 10,83 23,38 19,61 27,85 24,06 15,74 19,23 11,32 23,71 24,6
8 19,23 19,54 14,94 23,64 20,05 27,98 20,67 23,84 20,32 14,95 24,1 23,67
9 23,79 18,93 25,94 23,57 18,76 29,65 23,51 24,52 14,46 15,71 23,56 22,77
10 23,41 18,5 27,63 23,56 19,04 29,02 24,1 23,42 11,74 15,54 24,16 19,54
11 20,23 19,51 27,35 19,68 18,18 28,77 23,5 23,53 8,05 15,57 11,12 24,01
12 19,76 12,45 23,08 22,76 19,95 28,33 24,69 14,59 12,11 7,12 18,65 24,22
13 15,89 8,34 18,68 23,59 23,37 28,82 16,62 15,19 11,69 15,52 23 19,58
14 23,39 16,28 26,52 23,89 27,63 27,97 23,82 8,17 11,64 15,24 24,04 15,61
15 23,63 20,06 18,13 24,02 23,35 27,53 23,7 16,17 11,46 14,56 19,77 19,24
16 22,36 16,59 14,86 23,32 22,29 29,39 24,71 16,29 11,16 11,56 19,75 11,76
17 24,41 16,28 27,82 26,96 27,48 28,33 19,75 16,5 10,4 15,7 19,47 7,18
18 19,26 7,94 24,75 18,03 26,62 24,95 23,76 16,52 6,62 16,21 19,02 7,4
19 19,64 4,14 27,17 22,91 22,81 24,26 25,17 15,81 7,4 15,23 18,65 7,9
20 19,48 7,73 27,51 22,98 26,56 23,42 24,33 16,03 7,41 16,19 23,76 7,79
21 23,26 7,75 28,83 23,26 21,2 16,33 24,93 15,53 6,95 16,67 16,03 11,42
22 18,77 - 23,41 22,79 19,98 20,02 24,77 15,6 3,31 16,31 23,54 11,93
23 15,61 - 27,06 22,32 20,25 20 20,76 15,6 10,21 11,62 19,47 11,72
24 23,19 - 19,51 22,96 20,72 20,1 16,08 15,97 11,09 16,4 12,19 11,6
25 10,64 - 18,39 23 21,11 20,31 19,79 16,01 11,47 17,19 11,14 11,63
26 14,93 - 18,58 19,51 19,99 20,16 20,49 15,12 10,97 15,94 12 11,41
27 - - 18,55 23,64 20,86 20,63 20,97 - - 14,72 11,64 7,53
28 - - 18,82 22,81 20,37 20,51 20,45 - - 15,6 7,42 11,58
29 - - 14,79 22,4 20,16 20,37 21,1 - - 16,29 11,47 16,16
30 - - 15,77 22,26 19,77 20,1 20,88 - - 16,12 14,91 15,34
31 - - 14,58 - 20,03 0 20,49 - - 16,29 - -




Phu luc 9: Khoi lwgng bun tiép nhén trong nam 2022
. . . . . . . . . . Thang Thang .
Ngay Thang 1 Thang 2 | Thang3 | Thang4 | Thang5 | Thang 6 | Thang7 | Thang8 | Thang 9 10 11 Thang 12

1 15,63 10,99 11,04 14,89 19,31 15,96 23,12 18,91 18,75 19,56 15,75 10,82
2 12,41 11,20 15,72 14,48 19,16 14,41 22,63 19,52 14,91 11,42 14,98 11,66
3 21,10 11,67 14,89 17,82 24.40 14,42 19,45 22,32 19,02 19,72 18,75 11,65
4 19,92 15,60 15,53 19,17 22,92 11,43 22,68 21,89 19,40 15,46 11,69 11,71
5 19,46 24,67 14,91 19,30 24,27 14,67 18,41 22,39 18,88 15,61 19,98 11,71
6 19,52 19,21 14,67 19,54 23,82 15,29 19,38 11,26 19,46 20,42 20,24 11,37
7 16,67 14,87 14,93 18,92 25,22 14,58 19,40 15,04 15,12 16,29 20,22 11,78
8 20,08 15,41 14,35 18,32 15,51 14,77 19,11 15,53 15,58 16,08 18,80 11,94
9 15,87 15,42 14,57 19,58 23,92 13,86 18,45 15,48 14,35 16,10 15,25 12,28
10 16,45 15,81 14,74 18,94 23,04 18,35 18,15 18,92 15,35 15,69 15,42 7,67
11 15,05 15,24 14,31 19,25 24,12 18,87 19,77 19,27 11,26 16,16 15,80 11,47
12 11,82 15,31 10,32 19,78 24,58 18,19 22,45 19,79 16,10 11,36 15,76 11,73
13 15,99 15,42 10,36 23,55 16,43 18,69 22,58 20,07 19,32 16,01 16,02 20,97
14 15,79 14,88 9,78 11,06 10,91 18,87 22,07 15,15 18,71 12,36 15,98 19,45
15 15,87 11,38 9,80 23,63 19,97 18,45 18,83 19,32 19,45 8,20 15,81 20,50
16 20,26 7,12 10,12 23,60 16,01 18,16 22,61 18,98 18,69 3,87 15,77 15,54
17 19,23 7,09 10,32 23,05 15,43 19,06 18,99 19,20 15,62 16,21 11,71 18,90
18 16,44 6,35 10,63 23,13 15,95 17,77 22,35 21,40 16,12 16,23 11,78 19,48
19 16,33 7,11 10,19 23,45 15,57 6,82 22,43 17,43 15,93 12,13 15,13 16,67
20 15,30 6,67 9,75 23,54 11,71 14,07 22,55 18,87 15,69 8,57 15,40 16,18
21 19,61 7,22 10,16 19,44 15,83 18,84 22,71 18,48 12,33 12,28 11,61 15,67
22 14,74 7,15 6,56 19,79 15,91 22,12 19,56 9,78 15,99 7,64 15,49 16,58
23 19,64 7,55 10,66 19,94 16,38 22,12 17,86 18,20 15,85 16,30 15,34 16,00
24 15,80 7,35 10,88 20,16 15,79 15,95 15,34 22,63 15,80 16,06 15,76 16,51
25 11,02 7,27 10,24 20,06 15,58 7,29 18,42 10,65 16,19 11,67 16,00 16,07
26 15,71 - 12,32 22,74 14,42 11,71 23,66 14,60 16,01 11,55 15,73 15,90
27 15,76 - 13,57 19,22 15,52 15,88 22,30 14,75 12,31 11,45 14,85 16,33
28 15,44 - 14,82 20,47 15,54 15,29 22,96 18,38 8,32 12,33 14,99 11,49
29 14,93 - 14,17 19,08 15,18 15,43 19,61 18,60 16,18 16,38 15,49 7,68
30 15,39 - 13,79 15,13 15,37 15,79 19,50 18,38 8,17 11,80 15,29 -
31 6,89 - 14,19 - 11,27 - 15,52 17,69 - 15,66 - -




Phu luc 10: Khoi lwrgng bun tiép nhan trong nam 2023

Ngay | Thang1 | Thang2 | Thang3 | Thang4 | Thang5 | Thang6 | Thang7 | Thang8 | Thang9 | Thang 10 | Thang 11 | Thang 12
1 24090 9020 4290 10220 16860 22340 40590 33740 27690 27650 26920 -
2 22720 8040 3760 3960 16310 25740 2390 28170 25320 37050 30700 -
3 20740 7980 3490 14010 22780 22570 10610 31010 23130 66070 18860 -
4 22780 8220 3790 13710 16730 20300 10930 27270 28610 38600 19350 -
5 12900 7730 16200 14040 26320 22970 44170 23150 30010 43670 15840 -
6 6990 8080 15640 13450 23270 46420 8850 20520 34300 37610 12990 -
7 15820 7900 15920 14210 14380 19580 8780 51910 30660 61030 10380 -
8 7580 - 16080 14150 20080 23250 8710 21820 31690 31550 41800 -
9 3690 7600 16070 9670 20670 22310 6010 24250 30820 36040 4740 -
10 9460 7810 15270 18340 23030 45980 15380 28980 22800 37530 6820 -
11 17500 7850 15290 14120 19430 19150 11570 27320 25530 68330 13380 -
12 42550 13690 25390 30980 37960 49010 70690 37410 54830 42590 12200 9750
13 15980 11980 15520 5820 20230 20220 20230 16730 34240 36120 10070 7300
14 18590 11720 11800 10010 18090 23260 29070 34290 32100 14860 10570 8870
15 16470 11530 11810 23600 24170 17620 26270 56870 22130 18420 7080 9600
16 12350 7830 11370 8000 11260 27260 10950 34270 55720 27970 14400 6470
17 25050 15600 7930 16000 21000 20700 23970 31250 25470 50020 16450 -
18 17530 11400 - 7130 16720 19010 28140 26930 31610 26520 8830 -
19 2810 11720 7280 19240 21730 20950 25690 60360 34120 21710 7210 2810
20 - 7610 10730 14120 17510 23480 52500 21430 41700 26470 10050 10790
21 3720 7840 11260 14050 17870 23210 17610 30940 22950 27440 16960 11160
22 - 8120 10910 14180 23730 62780 21750 29580 34100 18940 14510 11190
23 - 7930 10720 6750 20200 27310 10840 35920 36570 13060 18870 10880
24 - 7520 11120 4320 27420 28660 23530 33280 25260 28980 6930 11530
25 - 15630 10710 13950 26400 19680 53140 30460 68990 21230 7240 11450
26 - 7820 10430 11380 25410 55150 26420 35770 26520 28960 14690 7510
27 7680 18750 10320 17390 24460 25730 25540 57520 37840 67810 24710 11250
28 12740 16580 10370 17260 16970 29320 28240 48070 30540 21110 22950 14530
29 12250 - 10560 13910 26370 22590 30230 37820 41280 25100 24070 11100
30 7800 - 10870 10750 25330 19280 24390 23830 35060 26430 21250 11360
31 11870 - 10810 - 25300 - 55510 23830 - 26380 - 2320




Phu luc 11: Khoi lwong bun thai tiép nhin trong nim 2024

Ngay | Thang1 | Thang2 | Thang3 | Thang4 | Thang5 | Thang 6 | Thang7 | Thang8 | Thang9 | Thiang 10 | Thang 11 | Thang 12
1 1,23 18,37 46,40 48,35 21,96 104,95 66,2 35,88 16,68 73,08 26,42 53,25
2 33,98 52,29 51,76 66,68 41,80 39,81 101,09 65,57 8,01 45,79 58,03 65,23
3 34,71 53,05 44,40 58,49 54,76 64,55 79,62 64,67 25,13 53,74 24,05 55,02
4 37,43 32,95 51,80 72,37 47,33 84,61 87,69 44,25 45,86 50,18 71,28 64,36
5 22,61 38,87 43,14 71,84 43,57 69,27 78,46 50,63 73,64 60,74 - 85,3
6 26,32 34,51 49,97 63,08 37,98 50,87 76,94 63,25 37,23 28,43 71,95 68,39
7 18,75 23,75 34,59 22,12 93,38 42,77 56,06 118,39 44,37 60,86 71,72 86,37
8 21,15 - 23,14 37,25 46,73 82,21 69,06 69,16 18,26 51,41 48,68 43,5
9 1,9 - 45,63 59,52 52,89 54,95 82,66 69,67 89,69 53,61 90,94 71,74
10 - - 51,99 62,06 40,76 73,92 106,8 72,08 52,31 67,84 27,78 82,43
11 24,85 - 59,81 52,77 77,65 122,66 100,21 82,55 46,02 50,37 57,13 73,5
12 15,47 - 62,11 51,17 57,34 97,17 93,21 59,11 64,42 53,58 70,29 86,34
13 15,47 - 40,75 20,30 79,70 76,95 68,96 45,51 65,7 34,28 69,48 55,06
14 22,82 - 26,07 22,04 57,26 73,65 24,33 28,38 64,56 63,63 51,95 59,46
15 17,88 19,32 51,86 13,66 106,88 66,84 82,88 75,57 32,78 36,27 23,99 37,45
16 3,45 - 55,45 56,62 29,81 51,26 51,44 78,3 63,74 51,95 46,14 74,59
17 - 22,14 38,34 83,46 36,72 84,78 50,46 67,88 67,87 14,64 27,3 75,12
18 31,49 26,55 55,14 49,60 74,14 46,48 70,84 46,52 60,99 65,94 62,27 100,34
19 36,89 30,11 66,39 78,70 9,20 38,76 96,25 64,67 39,07 35,82 55,58 61,41

20 37,03 45,86 66,36 69,76 16,06 55,80 49,57 47,04 65,64 20,92 79,85 64,16
21 37,02 43,17 33,18 52,72 24,48 95,51 45,74 103,11 48,79 51,27 55,68 32,57
22 35,19 49,97 61,15 66,45 16,71 90,33 76,33 18,64 45,9 29,32 58,12 48,12
23 11,64 37,29 61,02 67,63 23,72 36,09 63,31 60,43 58,76 49,46 - 71,35
24 26,67 38,88 47,65 100,54 62,95 76,11 73,89 63,53 48,92 17,69 25,63 68,56
25 19,89 42,77 48,59 63,18 82,72 69,00 72,25 27,55 80,55 49,32 49,5 58,15
26 7,61 63,70 74,83 54,33 59,81 36,48 81,2 110,26 61,51 34,94 55,82 56,54
27 33,13 58,34 74,71 65,00 81,08 71,79 70,29 54,25 40,95 - 59,94 83,61
28 28,2 63,45 57,06 40,82 71,76 38,78 31,61 53,77 26 41,97 55,02 65,5
29 21,92 37,81 66,28 75,36 64,82 44,46 64,78 47,38 20,93 48,04 55,3 38,98
30 22,44 12,4 60,95 42,58 63,78 19,19 67,23 26,22 39,31 40,49 64,21 50,91
31 20,55 16,34 21,57 - 56,10 - 60,03 81,56 - 28,17 - 65,98




