KHOA HOC & CONG NGHE

Nghién ctu phuong phap U ky khi chat thai ran sinh hoat

va kha nang ap dung tai Viét Nam

Thi diém tai HTX dich vu néng nghiép Linh Nam - Ha Néi

Research on anaerobic digestion of domestic solid waste and its applicability in Vietnam
Pilot at Linh Nam Agricultural Service Cooperative - Hanoi

Tom tat

Lugng chat thai ran 6 Viét Nam ciing nhu trén thé gici
dang tang Ién nhanh chéng, tao ap lwc méi trudng néu
khdng dugc xi Iy phi hgp nhung ciing la nguén tai
nguyén rat doi dao néu tan dung tét. Xu hudng xi Iy chat
thai ran sinh hoat hién nay la giam ti & chon lap, tang tai
ché va thu hdi nguyén nhién liéu ti chat thai, trong dé
phuang phap 1 ky khi dang dugc quan tam nghién ciu.
Phuong phap nay rat phu hep véi diéu kién Viét Nam, dac
biét trong tinh hinh mgi khi Luat Bao vé Moi truong 2020
<6 hiéu luc véi thanh phan chat thai ran sinh hoat dé
phan hay sinh hoc dugc phan loai tai ngudn tao diéu kién
thuan lgi cho cac qua trinh @ sinh hoc. Phuong phap nay
ciing gép phan thic day cac chuong trinh tang truéng
xanh va kinh té tuan hoan. Nghién citu nay nham muc
dich toi uu héa qua trinh G ky khi chat thai ran sinh hoat
d€ nang cao hiéu qua ciia qua trinh xi¥ ly va chat lugng
cia san pham thu héi sau xi ly.

Tir khéa: chdt thai ran sinh hoat, ky khi

Abstract

The amount of domestic solid waste in Vietnam as well as in
the world is increasing rapidly, creating environmental pressure
if not treated appropriately but also a very abundant resource

if well utilized. The current trend of domestic solid waste
treatment in the world is to reduce the landfill rate, increase the
recycling rate and recover fuels from waste, in which anaerobic
composting method is being studied. This method is very
suitable for Vietnam’s conditions, especially in the new situation
when the Law on Environmental Protection 2020 comes into
effect with biodegradable solid waste components classified at
the source to facilitate the biological incubation process. Besides,
this method also contributes to promoting green growth and
circular economy programs.This study aims to optimize the
anaerobic digestion of solid waste to improve the efficiency of
the treatment process and the quality of the recovered product.
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1. Gi&i thiéu

Qua trinh chuyé&n héa sinh hoc ky khi 1a quéa trinh st dung cac vi
sinh vat (VSV) ky khi va tuy tién dé& phan hdy cac hop chét hitu co c6
thé phan hay sinh hoc trong diéu kién khdng cé oxy. San pham ctia qua
trinh 14 hén hop céc khi cé thanh phan nhw sau: CH, (50-70%); CO,
(35-40%); N5 (0-2%); H, (0-1%); H,S (0-2%); H,0 (2-7%); O, (0-2%);
NH; (0-,05%) [1] va& mun sinh hoc. Khi CH, c6 thé dwgc thu gom va st
dung nhw ngudn nhién liéu sinh hoc, va mun da dwgc 6n dinh v& mat
sinh hoc c6 thé dwoc st dung nhw ngudn bd sung chét dinh dwéng
cho cay tréng.

Qué trinh phan hay ky khi CTR hiru co chiu dnh hwéng cta nhiéu
yéu td nhuw: d&c didm clia chét thai; nhiét 6 G; pH va do kiém; axit béo
bay hoi; thdi gian Iwu va tai lwgng hivu co; amonia va cac yéu té gay
doc; sb lwong va ching loai VSV trong khéi G [1].

- D&c didm clia chat thai: Dac diém cla chét thai gdm ty 1& C/N, kich
thwdc chat thai. Ty 1é C/N tbi wu cho qua trinh ky khi khoang 25/1-30/1
[2]. Viét Nam thwérng c6 ti 1é C/N trong CTRSH cao, do d6 dé nang cao
hiéu suét xt ly va tdng chét lwgng phan bén sau G nén phéi tron xi ly
cuing chét thai giau dam.

- Anh hwéng ciia nhiét dd: ché do nhiét ndng c6 hiéu suét xtr Iy cao
hon nhwng ddi hdi phai cAp nhiét cho qua trinh.

- Anh huéng ciia pH va do kiém (alkalinity): cac vi sinh vat thiy
phan c6 thé hoat ddng trong pham vi pH réng 4-11, téi wu trong khoang
6-8, cac vi sinh vat sinh axit la 5,5-6,5, vi sinh vat axetat héa la 6-6,2,
trong khi d6 ca 2 nhém vi khun sinh metan déu cwe ky nhay cam véi
diéu kién pH, t6i wu la & mai trwéng trung tinh pH=7-7,2 [2].

- Axit béo bay hoi VFA (Volatile Fatty Acid): qua trinh chuyé&n héa ky
khi khéng &n dinh sé& dan dén su tich tu axit béo bay hoi va lam gidm
pH cla qua trinh. Thuc t& & cung lwong VFA c6 thé 13 tdi wu cla qua
trinh ky khi nay nhwng lai cé thé gay trc ché & qua trinh ky khi khac [2].

- Thoi gian Iwu HRT va tai lwong hivu co OLR: Théi gian lwu ngén sé
giam duoc kich thudc bé phan hiy va tao téc do dong chay co chét tét

S8 hremg v shang bapl VEY

{7
Dac digm cda
ehat thal o Amenia wh cds
) ! bt iy doe
Mhabr ad | oy
-_|1; ﬁ HET wa OLR

pH vk 88 kidemy (3] @) Axit béo bay hod VEA

Hinh 1. Cac yéu t6 anh huéng dén qua trinh phan
huy ky khi CTR hitu cc
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Hinh 2. So’ 6 mé hinh thi nghiém u ky, khi kho

nhwng hiéu suét tao khi biogas lai thap.Thdi gian lwu thich
hop cho qua trinh phan hdy 3-55 ngay phu thudc vao loai
chét thai, nhiét d6 va ciu tao bé& phan hay. Tai lwong hiru co
tang sé lam gia tang s thdy phan tao axit, trong khi cac VSV
metan phat trién cham hon sé& khéng cé kha nang tiéu héa
cac axit nay & mirc twong tw, dan dén s tich tu axit béo lam
gidm pH gay trc ché hoat déng clia VSV metan, qua trinh xt
ly sé khdng hiéu qua [3].

- Ammonia va cac yéu t6 gay déc: ammonia bicacbonat
cung cép dinh dwéng nito' va kha nang dém cho qua trinh ky
khi, tuy nhién ca ion NH,+ va NH; tw do c6 thé gay trc ché
qua trinh khi & néng dd cao, phu thudc vao nhiét d6 va pH
clia qua trinh. Cac cation trong cac mudi hoa tan, Sunfua &
dang khong hoa tan (dang H,S) va cac kim loai nang nhw Cr,
Ni, Zn, Cu, Cn c6 thé gay doc dén qua trinh ky khi [3].

- S6 lwong va ching loai vi sinh vat (VSV) cé trong
nguyén liéu G: Téc dd clia qua trinh phan hay phu thudc truc
tiép vao sb lwong va chiing loai VSV cé mét trong khéi chat

s

Aar i
IR, | ™ b
" ol Infa
y feroS | Py
| ey | el | E T .
[\ ik vl s i
—— | [Sr— e b -
e | 0t sl | | ™ T shary m Lt
£ Bossadas 194 L g =g || Aoy e
riei g o e | | e el i LB e s b kit
|
I
phibn b sty e || [ b o g | :": 'ﬂ‘. Lt dash s i
1‘-"!-'-'}!' |dmbi cae g | | brish chay g ) e g tam
. | at b
[y — :u..'u..l\.h-n.l; e furdh | IR s e i }
TR | el e | I i v ms o _—

Hinh 3. Cac budc tién hanh thi nghiém

0. D& thic ddy qua trinh nay, nguwdi ta thweng bd sung cac
ché phdm sinh hoc trong qua trinh 0.

Viét Nam la nuwéc co diéu kién khi hau nhiét Am, thanh
phan hitu co d& phan hady sinh hoc trong CTRSH chiém ty
I& cao, la nwéc ndng nghiép nén nhu ciu phan bon I6n.
Phwong phap G ky khi mang lai nhiéu loi ich, khéng chi xtr
ly dwgc thanh phan hitu co gay 6 nhiém cho cac d6 thi ma
con thu hdi dwoc cac san phdm co gia tri 1a phan bén va khi
sinh hoc. Do d6 phwong phap nay nén dwoc phét trién &
Viét Nam.

2. Giai quyét van dé
a. Phuong phap nghién ctru

- Phwong phap ké thiva, thu thap, téng hop tai liéu, sb
lidu: Thu thap cac tai liéu va sé liéu lién quan dén céng nghé
0 ky khi Am, dén chét thai rén hiu co d& co trong va ngoai
nwéc. Phan tich tdng quan, ké thiva va danh gia cac két qua
nghién ctru da thyc hién.

Bang 1. Hiéu suat chuyén héa VS clia cac thing thi nghiém dot 1

Thiing Khéj lwgng CTR Khéi lwgng VS Khéixlu’qng CTR| Khéi lwgng VS Hiéu §uét chuyén

dau vao, kg dau vao, kg dau ra, kg trong mun, kg héa Vs, %

Thung 0 58,5 247 22 8,8 64,44

Thung 1 58,5 22,4 20 6,6 70,65

Thung 2 58,5 23,3 19 6,7 71,07

Thung 3 58,5 22,8 21 6,1 73,04

Bang 2. Hiéu suat chuyén hda VS ctia cac thing thi nghiém dot 2
Thiing Khéj lwgng CTR Kht‘;)i Iwgng VS Khéixlu’qng Khéi lwgng VS | Hiéu §u5t chuyén

dau vao, kg dau vao, kg CTR daura, kg | trong mun, kg héa Vs, %

Thung 0 59 26,5 21,6 7,5 71,84

Thung 1 60 27,3 21,1 6,9 74,73

Thung 2 61 28,4 20,5 6,2 78,07

Thung 3 62 29,6 21,3 7.1 75,87

Bang 3. Két qua phan tich phan mun dau ra cla cac thung thi nghiém
Mo pH TS TOC (mg/ | TKN (mg/ Ty 1é C/N
hinh | KQ | QCVN 01-189:2019 | (% khéi lwgng) gTs) gTs) KQ QCVN 01-189:2019

T0 7,3 25 39,8 237,15 22,54 10,52 <12

T1 7,2 25 39,1 231,24 26,01 8,89 <12

T2 7,1 =5 38,6 232,53 29,62 7,85 <12

T3 7,2 25 39,4 242,37 26,23 9,24 <12
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Hinh 4. Hinh anh cac budc tién hanh thi nghiém tai HTX Linh Nam HN

- Phuwong phap nghién ctru, phan tich thwe nghiém: tién
hanh chay mé hinh thyc nghiém phan hay ky khi thanh phan
hiru co trong CTRSH trong phong thi nghiém va ngoai hién
trueng. Nghién cru trong phong thi nghiém & diéu kién 1én
men 4m v&i nhiét do 6n dinh 30°C, nghién clru ngoai hién
trwdng thye hién vao 2 mua: mua déng va mua he. Sau do
st dung man t& cac md hinh G dé tién hanh tht nghiém
trong cay.

- Phuwong phap phan tich théng ké: ap dung phuong phap
toan hoc dé hiéu chinh va phan tich sé liéu thwc nghiém.

- Phwong phép chuyén gia: tham khao y kién clia cac
chuyén gia trong suét qua trinh thyc hién.

b. Xay dwng méd hinh thi nghiém

M6 hinh x( ly chét thai ran sinh hoat ctia HTX Linh Nam
la cac thuing phuy nhwa cé ndp day rat kin, dung tich 220 lit,
kich thuwérc DxH = 580x930 cm, c6 voi thu nwdc ri rac va Iép
sensor do cac théng sb clia md hinh. Cac théng sb k§ thuat
ctia mé hinh dwoc lwa chon nhw sau: bd sung 3 loai ché
pham sinh hoc (2 loai da dwoc cap phép la Emuniv va Sagi
Bio va che ph,ém EM dang,du’o’c sfr,dung phé bién nhwng
chwa dwoc cap phép); phdi tron chat thai ran:vun ca thai
(CTR:VC) v&i cac ty 1& 30:1, 25:1, 20:1, 15:1; G trong didu
kién nhiét &m v&i thoi gian lwu trong bé G la 40 ngay.

c. Quy trinh thi nghiém

Budc 1: Chudn bi mau, phan loai thanh phan hiru co
trong chét thai rén.

Qué trinh chuyén héa sinh hoc ky khi CTRSH trong thuwc
t& dwoc tién hanh tai mét khu viee ngoai thanh, c6 qét vuron.
CTR hitu co dé phan hiy dwoc phan loai tai ngudn tir cac
hé dan xung quanh Hop tac xa (HTX) dich vu néng nghiép
Linh Nam va dwoc thu gom dwa vé HTX (hinh 4a). Phan tich
thanh phan CTR dwoc thu gom vé.

Buwéc 2: X& ly nguyén liéu U theo tirng mo6 hinh thi
nghiém, xac dinh cac thong s6 dau vao clia nguyén liéu .

Pot 1: CTR sau khi dwoc tron déu va bam chét thi chia
thanh 4 dbng rdi phéi trén véi cac ché phdm sinh hoc 1a:

- Thung 0: CTR khong phéi tron;

- Thung 1: CTR phéi tron véi ché phdm EM;

- Thung 2: CTR phéi trén véi ché phdm Emuniv;

- Thung 3: CTR phéi trén véi ché phdm Sagi Bio.

Dot 2: CTR sau khi dwoc tron déu va bam chét, dwoc
trén voi ché phdm sinh hoc Sagi Bio thi chia thanh 4 déng
rdi phéi trén véi vun ca thai theo cac ty 1& chat thai rén: vun
ca thai (CTR:VC) la:

- Thung 0: ty Ié CTR:VC la 30:1;

- Thung 1: ty I&é CTR:VC la 25:1;

- Thung 2: ty 16 CTR:VC la 20:1;

- Thung 3: ty I&é CTR:VC la 15:1.

Nguyén liéu G sau khi dwoc x& ly dwge phan tich dé& xac
dinh cac thong sb dau vao ctia mé hinh: khéi lwgng mau, tbng
chat r&n TS (Total Solid), ch4t ran bay hoi VS (Volatile Solid),
nhiét 86, dd &m, pH, nhu cAu oxy sinh héa BOD (Biochemical
Oxygen Demand), rJhu cau oxy héa hoc COD (Chemical
Oxygen Demand), tong carbon hiru co TOC (Total Organic
Carbon), tdng nito Kjeldahl TKN (Total Kjeldahn Nitrogen),
tdng photpho TP (Total phosphorus) (hinh 4b).

Buwdc 3: Nap nguyén liéu vao cac mé hinh va theo doi
qua trinh chay mé hinh

Sau khi nap nguyén liéu G vao cac mé hinh (hinh 4c), cac
théng sé dwoc do tw dong béng sensor do ngoai hién trwéong
(hinh 4d). Thoi gian chay cla md hinh la 40 ngay.

Buwéc 4: Két thic qua trinh chay mé hinh, phan tich cac
théng s dau ra ctia mé hinh

Sau khi két thuc 40 ngay 0, tién hanh d& moé hinh va
dem gl mau di phan tich céc chi tiéu: TS, VS, khi lvong
chat mun, lwgng nwéc rac, TOC, TKN, TP. Phan mun dau ra
dwoc phan tich cac chi tiéu pH, TS, TOC, TKN, As, Pb, Hg,
Cd, Vi khuén Salmonella, E.Coli.

Bwéc 5: Thi nghiém trdng rau trén cac lubng dat dwoc
bén phan mun tlr cac mé hinh dé danh gia chét lwgng phan
mun cla cac md hinh.

DAt sau khi dwoc danh toi, tao thanh cac 5 lubng c6 kich
thwéc mdi lubng 1a 18m x 1,5m, sau d6 bén mun lay to 4
thung thi nghiém (hinh 4e):

- Ludng BC (lubng dbi chirng): dat chi dugc xdi toi;
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Hinh a. Thay déi nhiét do cua céac thung thi nghiém dot 1

Hinh a. Thay déi nhiét dé cua céac thung thi nghiém dot 2

- Lubng TO: bén mun tir thiing 0;

- Ludng T1: bén mun tir thung 1;

- Lubng T2: bén mun tir thung 2;

- Lubng T3: bén mun tir thung 3.

Trdng rau cai ngot trén 5 lubng dat trén. Theo déi sw phat
trién cla rau trén 5 lung thong qua viéc hang tuan dém so
l& non/tbng sb 1a va do chiéu cao cay. Sau 1 thang thu hoach
rau thi xac dinh cac thong sé: sé 14, chidu cao cay, khéi lwong
cay va tdng thu hoach (hinh 4f). T&r k&t qua tréng rau, danh
gia chét lwgng phan min dau ra tir cac mé hinh trén 5 ludng
dét khao nghiém.

Budc 6: Xt ly s6 liéu, ban luan danh gia két qua thuc
nghiém.

3. Két qua nghién ctru va binh luan
a. Xac dinh ché pham sinh hoc dot 1

CTR hitu co dé& phan hldy dwoc phéi trdn véi cac ché
ph&m vi sinh khac nhau dé Iwa chon ché pham phu hop. Két
qua sau qua trinh G 40 ngay dwoc xac dinh nhw sau:

Theo két qud hinh 5a, nhiét do trong cac thung dao
dong trong khoang tir 26 - 36°C & khoang nhiét dé 1én men
&m. Thung 3 nhiét d6 tang nhanh nhéat, dat cao nhét dinh 1a
35°C-36°C tlr ngay thir 9 dén ngay thtr 12, tuy nhién sau d6é
nhiét d6 cling gidm nhanh hon so v&i cac thung khac. Nhiét
do thung 0 tdng cham, dat nhiét d6 cao nhat 35°C vao ngay
11-13, sau d6 giam nhanh. Hai thiing 1 va 2 sw thay déi nhiét
dd khéng khac nhau nhiéu. Nhin hinh 5b ta thay pH tai cac
thung x ly gidm trong khoang 9 -12 ngay dau tién, sau do

pH
&
-

Fhdri giam O [ngay)

Hinh b. Thay déi pH cua céac thung thi nghiém dot 1

&=

Hinh b. Thay déi pH ctia cac mé hinh thi nghiém dot 2

tang dan. Diéu nay 1a do qua trinh thdy phan va axit hda xay
ra manh mé trong khodng 10 ngay dau tién, sau dé qua trinh
axetat héa va metan héa chiém wu thé sé& 1am pH tang dan
Ién.

T két qua bang 1 ta thay khi phdi tron CTR hiru co Vi
cac ché pham sinh hoc da gilp tng hiéu qua khtr VS. Sau
40 ngay cac thung 1, 2, 3 c6 phdi trén ché phdm déu cé hiéu
suét kh&r VS cao hon thiing 0, trong d6 thiing 3 1a cao nhét.
Diéu nay ciing chirng t& ché pham Sagi Bio khi phéi tron véi
CTR hi*u co cho hiéu qué x( ly cao nhét.

Qua két qua vé sy thay ddi nhiét 8, pH, va hiéu suét khir
VS tai cac thiing phan &ng c6 thé thdy & thiing 3 c6 phdi tron
CTR hivu co véi ché phdm Sagi Bio, qua trinh chuyén héa ky,
khi xay ra kha tét v&i d6 sut va hiéu suat khir VS la cao nhét.
Do d6 nghién ctru da chon ché pham Sagi Bio cho nghién
ctru tiép theo.

b. Xéac dinh ty 1é phdi trén thich hop dot thi nghiém 2

V6i két qué nghién ctru thi nghiém dot 1, dé tai lwa chon
ché pham Sagi Bio d& x& ly CTR hitu co nghién ctu. O
dot 2, CTR dwoc phdi trén véi vun ca thai theo cac ty 1&
CTR:VC=30:1; 25:1; 20:1; 15:1.

Theo két qua thé hién & hinh 6a, nhiét do tai cac thung u
tang nhanh trong 10 ngay dau, sau dé giam dan vé khoang
nhiét @6 phong 30°C. Thing 2 nhiét d6 tang nhiéu hon cac
thung khac mét chut, thiing 0 nhiét do dao dong it nhat trong
cac thuing. Hinh 6b cho thay pH tai cac thung G khéng khac
nhau nhiéu, trong 10 ngay dau déu c6 xu huwéng giam tir
khoang 7 xudng con 5,3-5,7. Sau doé pH tang dan 1én trong
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Bang 4. Két qua phan tich mun dau ra cta cac thung thi nghiém theo yéu cau vé yéu to han ché cia QCVN
01-189:2019/BNNPTNT

Yéu té . .
han ché Don vj TO T T2 T3 QCVN 01-189:2019/BNNPTNT
Asen (As) mg/kg 8,77 8,23 8,15 8,42 < 10 mg/kg ho&c mg/l hodc ppm khéi lwgng
Chi (Pb) mg/kg 6,56 6,14 5,82 6,38 < 200 mg/kg hodc mg/l hodc ppm khéi lvong
Thay ngan (Hg) | mg/kg - - - - < 2 mg/kg hodc mg/l hodc ppm khéi lwong
Cadimi (Cd) mg/kg 0,136 0,115 0,103 0,147 < 5 mg/kg hodc mg/l hodc ppm khéi lwong
Vi . A A s
khuanSalmonella CFU/g - - - Khéng phat hién (am tinh)/25 g (ml)
VikhudnE. coli  [MPNig | 10X | 102x | 0.87x | 0,94 x < 1,1 x 10° MPN/g hosc MPN/m
10 10 10 10
Ghi cha: - khéng phat hién

Bang 5. Nhat ky theo dbi su’ phat trién cia rau & cac luéng thi nghiém

Ngay Chi sé theo dbi pC TO T1 T2 T3
Chiéu cao (cm) 0 0 0
24/6 ———
La non/tong so la 0 0 0
Chiéu cao (cm) 1,4 1,5 1,7 1,8 1,6
30/6 - L
La non/tong so la - - - - -
217 Chiéu cao (cm) 51 6,2 6,8 7,2 6,6
La non/téng sé 1a 1,0/5 1,2/5 1,4/5 1,5/5 1,3/5
147 Chiéu cao (cm) 11,6 13,2 14,3 15,8 13,8
L4 non/téng sb 14 1,3/5 1,5/5 1,7/5 1,8/5 1,6/5
17 Chiéu cao (cm) 20,2 24,7 25,3 26,7 26,2
L4 non/tdng sb 14 2,0/5 2,2/5 2,4/5 2,5/5 2,3/5

Bang 6. Két qua thu hoach rau tai cac luong thi nghiém ngay 25/7/2020.

Tt';zggdz? pC T0 T T2 T3
séla 6,5 6,7 6,9 7.2 6,8
Chidu cao (cm) 285 29,2 20,8 30,4 20,7
Khéi luong cay (g) 302 319 3285 335 327
Téng thu (kg/sao) 522 567 605 614 585

cac ngay tiép theo va khi két thic 40 ngay G dat khoang 7,2.
pH ctia thung 3 xubng th&p nh4t con pH cda thung 2 it dao
déng nhat trong cac thung .

Nhin bang 2 ta thay khi phéi tron CTR hiru co v&i vun
ca thai da gitp ting hiéu qua chuyén hoa VS. Khi tang ty lé
phdi tron vun ca thai te 1:30 1&n 1:25 va 1:20 thi hiéu qua
chuyé&n héa VS ting dan, cao nhat & ty 1& 20:1, nhung néu
tiép tuc ting ty & phdi tron 1&n 1:15 thi hiéu qua chuyén hoa
VS lai giam.

T két qua theo dbi sy thay dbi cla nhiét do, pH, va hiéu
suét chuy&n hoa VS clia cac thiing thi nghiém, nghién ctru
xac dinh dwoc ty 1& phéi tron CTR:VC = 20:1 la ty & thich
hop cho qua trinh G ky khi CTRSH cua khu virc nghién ctru.
c. Két quéa déanh gia chét lwong phan mun déu ra cta cac
thung a

Sau khi cac thung G thi nghiém dot 2 két thic 40 ngay
0, 14y phan mun trong cac thing G dem di phoi khé tw nhién
trong 1 ngay dén khi d6 dm dat 25% thi dem phan tich
cac thong sb pH, TS, TOC, TKN, As, Pb, Hg, Cd, Vi khuan
Salmonella, Vi khuan E. Coli. Két qua phan tich dwoc thé
hién & bang 3 va 4.

T két qua bang 3 ta thay: chi tiéu pH va ty 1& C/N clia ca
4 mau déu dat QCVN 01-189:2019/BNNPTNT quy chuan kj
thuat Quéc gia vé chat lwgng phan bén. Ty I& C/N cua thung
2 |a th&p nhét, thung 0 cao nhét. Didu nay chirng té chét
lwong phan mun tir thing G 2 c6 chat lwong tét nhat.

Két qua bang 4 cho thay ca 4 thiing G déu c6 cac yéu tb
han ché trong phan mun dat QCVN 01-189:2019/BNNPTNT.
Trong do6 cac chi tiéu cta thung G 2 1a th&p nhét, chirng té
chét lwong phan mun thung 2 tét nhat.

DPanh gia chat lwong cia phan mun qua két qua thi
nghiém tréng rau.

T két qua bang 5 va bang 6 ta thay rau cai trdng trén ca
4 lubéng bon phan mun thi nghiém déu phat trién tét hon trén
lubng ddi chirng, trong d6 rau bén phan mun ti thiing G 2 véi
ty 1& phéi trén CTR:VC = 20:1 14 tét nhét, sau dé dén thung
1, réi thung G 3, cudi cung la thung G 0.

d. Dé xuat giai phap xw ly chét thai rén sinh hoat bang
phuwong phéap 4 ki khi.

*) Gidi phap quan ly

Tap trung phan loai CTR tai ngudn, dac biét trén dia ban
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khu vuwc dan cw; Khuyén khich ngwéi dan G tai chd thanh
phan CTR hitu co d& phan hay sinh hoc; Nghién ctru phat
trién cong nghé x&r ly CTRSH hién dai, than thién méi truong,
d&c biét 1a cong nghé G ky khi cé thu héi cac san phdm dau
ra cé gia tri.

*) Giéi phap ky thuat

- Quy md nhd: G ky khi kho trong diéu kién nhiét &m co
phéi tron ché phdm Sagi Bio, vun ca thai voi ty 18 CTR:VC =
20:1, G 1 giai doan trong 40 ngay, sau d6 thu héi san pham
phan mun bén cho cay tréng. Cac hdé/nhém ho gia dinh co
thé 0 trong cac thing 0 kin cé ndp day, day thung duc 16
ho&c 1&p voi (dé thu nwéc ri rac), dung tich tir 50-4501 (tuy
lweng rac phat sinh va sb lwong thung); hodc xay bé 4 kich
thwéc thy lwong rac, sau 50-70cm, phia trén cé nap day.
Hang ngay CTRSH sau khi bé sung vun ca thai sé dwoc duwa
vao cac thung hodc bé G, mdi Iép rac dwec phun ché phdm
vi sinh @& khtr mui va nang cao kha nang phan hay.

- Quy mo Ién: xay dwng cac nha may G ky khi CTR cé
thu hdi khi biogas d& phat dién. Cac théng sé k¥ thuat cla
mé hinh nay 1a: G ky khi 2 giai doan trong diéu kién nhiét
&m c6 phdi tron ché phdm Sagi Bio, giai doan 1 G 15 ngay,
giai doan 2 G 25 ngay. Qua trinh chuyén pha gitra 2 giai
doan nén dwoc co gidi héa dé dam bao giai doan 2 cé dwoc
diéu kién 0 ky khi nghiém ngat. San phadm thu dwoc gém
c6 khi biogas va phan mun. D& ddm bao hiéu suét thu hoi
khi biogas, lwgng chét thai hiru co' dwa vao xi ly t6i thiéu I
50 tAn/ngay, dién tich khu virc xay dwng nha may téi thidu

5.000m?, bao gdm ca khu vuc tién xt Iy va ha tang ky thuat
di kém. Chét thai giau dam d& phdi tron xtr Iy CTRSH c6 thé
duing cac ngudn thai giau dam sén cé cla dia phwong.

4. Két luan

Phwong phap sinh hoc ky khi dang ngay cang dwoc
quan tdm nghién ctu va tng dung trén thé gi¢i cling nhw &
Viét Nam. Chét thai rdn hitu co' & Viét Nam phii hop véi cong
nghé G sinh hoc ky khi.

Nghién ctu tién hanh thi nghiém G ky khi thanh phan
hitu co trong CTRSH da Iwa chon dwoc loai ché phdm vi
sinh, ty 1& phéi trén véi chat thai vun ca phu hop va dé xuat
cac giadi phap quan ly va ky thuat d& nang cao hiéu qua xt
ly va chét lwgng sa&n phdm dau ra cho qué trinh & CTRSH
cua Viét Nam./.

Tai liéu tham khao
1. Nguyén Thi Thu Ha, Nghién cieu xir 1y chdt thai rdn hitu co
bang phwong phap sinh hoc ky khi trong diéu kién Viét Nam,
Lugn an Tién si, Truong Dai hoc Xdy dung Ha Noi, 2021.
2. Pham Van, D., Developing a High-Rate Two-Stage Anaerobic
Digestion Model to Deal with Biodegradabl e Municipal Solid
Waste, PhD Dissertation, Okayama University, 2019.

3. Liebetrau J., Kleinsteuber S., Jacobi F., Pfeiffer D.,
“Monitoring and Process Control of Anaerobic Digestion
Plants”,Chem. Eng. Technol.,2018,p.670-672.

Ung dung Excel va VBA trong céng tac quan ly...

VungSoSanh.FormatConditions (1) .StopIfTrue
= False

End Sub

Tha tuc trén thiét 1ap CF cho cot G véi D, H voi E, | véi
F nhw hinh 7.

Cong viéc loc nay thwe hién rat nhanh, chi mat khoang
vai gidy cho mét xa co khoang 300 - 400 hé. Ngwoi dung céd
thé lwu di¥ liéu vira thye hién 1 cach doc lap béng cach chon
nat “Lwu dir liéu” & hinh 5, bang tinh s& dwoc xuét ra ma
khong kém theo ma ngudn, phii hop véi cong tac lwu triy div
liéu. Trén co s& trng dung nay, ngudi dung cé thé phat trién
tao bao céo, in ra thong tin tlrng ho va chi ra sy sai léch trong
quan ly kiém tra thuc té.

Ban doc cé thé lien hé voi tac gid (tuhuongdcct36@
yahoo.com) dé& c6 dw an nay cling ma ngudn mé va phat
trién cho hiéu qua hon niva.

Tai liéu tham khao

1. B¢ Tai nguyén va Moi truong, Thong tw 24/2014/TT-BTNMT ngay

19/5/2014 quy dinh vé ho so dia chinh.
2. Microsoft, Use conditional formatting to highlight information,
https://support.microsoft.com/, 2007, 2007.

3. Microsoft, Office VBA Reference, https://learn.microsoft.com/en-
us/office/vba/api/overview/, 2021, 2021.

(tiép theo trang 61)

3. Két luan

Khi chwa c6 phdn mém quan Iy théng tin dia chinh
chuyén nghiép thi Excel ¢ thé hé tro ngwoi dung trong linh
virc dia chinh va ban db.Viéc thwc hién trén Excel giup tiét
kiem dwoc thoi gian va chi phi gidi phap phdn mém. San
phdm xay dwng trén Excel cé tinh linh hoat va dé kiém soat,
tdng hop nhé cac cong cu sdn cé khi can. Tuy nhién dé
chwong trinh hoat déng hiéu qua thi nguwdi dung can co
phwong phap quén ly di¥ liéu ban dadu mét cach théng nhét,
bai ban. V&i nhirtng nguwéi am hiéu Excel va lap trinh VBA c6
thé tao dwoc san phdm manh mé hon niva, twong dwong voi
cac phan mém chuyén dung.

Hién nay, BO Tai nguyén va Mdi trwdng cung cac dia
phuwong trén cd nwéc da diy manh viéc xay dwng CSDL
dat dai va da dat dwoc nhivng két qua tich cuc. Khi d6 div
litu dwoc chuan héa, gilip co quan quan Iy va khai thac hiéu
qua./.

4. Phan Ty Hudng, Ldp trinh VBA trong Excel - Phan co ban. Nha
xuat ban thong tin truyén thong, 2019.

5. Phan Tu Hwé‘ng, Ldp trinh VBA trong Excel - Phan néng cao. Nha
xuat ban Pa Nang, 2019.

6. Phan Ty Hudng, Excel ndng cao va mét sé vmg dung trong XD.
Nha xudt ban Xay dung, 2020.

7. Dit lidu dia chinh & mét s6 dia phuong nhu tinh Khanh Hoa, Thadi
Nguyeén...
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