Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién va Cong ngh¢, Tap 32, S 4 (2016) 30-34

Nghién clru dac trung cic chi tiéu hoa 1y cua bun thai do thi
trude va sau khi phan huy ky khi

D§ Quang Trung'", Bui Duy Cam',
Nguyén Thi Nham', Nguyén Quang Minh'~

'Khoa Hod hoc, Triecong Pai hoc Khoa hoc Tw nhién, DPHQGHN, 19 Lé Thdnh Tong, Ha Ngi, Viét Nam
’Khoa Khoa hoc Ty nhién, Truong Pai hoc Hai Phong

Nhan ngay 20 thang 7 nam 2016
Chinh stra ngay 09 thang 8 ndm 2016; Chap nhan dang ngay 01 thang 9 nam 2016

Tém tit: Nghién ciru dic trung cic chi tiéu héa 1y ctia qua trinh phan hity bun thai d6 thi (bun thai
song Kim Nguu, H6 Guom plaza) két hop rac hitu co bang phuong phép 1én men yém khi. Nghién
ctru cho thdy v6i mau bun thai két hop rac hitu co theo ty 1¢ 2:1 cho hi¢u sut loai bo tong chét rén
va tong chét ran bay hoi cao nhat 1an luot 12 12,47% va 20,03%. Tdng ham lugng photpho, tong
nito ciing giam dang ké tuong tng 1a 69,4% va 56,1%. Véi chi tiéu COD, nghién ciru cho thay
hi¢u suét loai bo6 COD bun thai — rac hitu co cao nhit 14 66,67%. Céc chi tiéu 1a co s¢ khoa hoc

cho cac nghién ciru tiép theo.

Tir khéa: Bun thai, bun thai d6 thi, yém khi, xtr 1y bun thai.

1. Mé dau

Theo bdo cdo cua Cdng ty tradch nhiém hitu
han mét thanh vién Thodt nudéc Ha Noi, trong
nam 2012 lugng bun thai do thi thu gom trén
toan thanh phd dat 167.200 tan trong d6 chi c6
2.140 tan pht sinh tir tram x{r 1y nudc thai sinh
hoat[l] Bun thai do thi tai Viét Nam véi thanh
phan chi yeu 1a bun thai nao vét h¢ thong thodt
nude, mdi ving mién thi ¢6 nhitng dic diém
riéng déc trung. Nhu bun thai song Kim Nguu-
song thodt nudc thai d6 thi dién hinh cua Ha
Noi lai c6 céc théng s6 héa 1y nhu: pH trong
khoang 7,04 - 7,41, CODt trong khoang 79.910
- 83.033 mg/L, TS trong khoangl9,2 - 23,5%,
VS trong khodng 24,5 - 26,2%, NOs-trong
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khoang 494 - 522 mg/L PO,*, chira thanh phan
céc chat dinh dudng nito, phdt pho khi cao
trong khoang 192 - 212 mg/L [1].

Trén thé gidi, lugng khi sinh hoc thu dwoc
trong xir 1y bun thai bang phurong phép 1én men
yém khi da vuot 200 ty m3 khi mdi nam [2].
Phuong phép phan hay yém khi 6n dinh bun
thai d6 thi da va dang tré thanh mét phuong
4n tbi wu trong hé thong quan 1y chét thai do
thi [3, 4].

Tir thyc trang trén ching tdi da tién hanh
nghién ciru su thay ddi thanh phan bun thai d6
thi trudc va sau phan hay yém khi, nghién
clru c6 ¥ nghia thiét thuc trong viéc s dung
hop 1y tai nguyén va bdo vé mdi truong mot
cich bén ving.
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2. Thwc nghiém va cac phwong phap
nghién ciru

2.1. Nguyén liéu

Bin thai duoc cung cap boi tram xtr 1y nudc
thai Hoan Kiém Plaza, bun thai song Kim
Nguu, Ha Noi - rdc hitu co duoc cung cip boi
Urenco, Ha Noi. Cac hoa chét phan tich: Axit
salixilic, CuS0O,4.5H,0, Na,S,0;. 5H,0, H;POs,
Agst4, NaHCO3, (NH4)6MO7024.4H20,
H,SO,, NaOH c6 d6 tinh khiét 98% - 99 %
dugc cung cap boi Cong ty TNHH Hoéa chat
buc Giang, Long Bién, Ha Noi.

2.2. Thuc nghiém

Hdn hop phan hay gdm: bun thai, ric hitu
co. Hon hop nay duge cho vao thiét bi phan hiy
yém khi AD-W8, khoa Héa, Pai hoc Khoa hoc
tu nhién, Ha Noi nhiam giit hdn hop phan hiy
trong diéu kién ky khi. Khao sit ham lugng bun
thai: rdc hitu co véi ty 1€ 1: 1, thoi gian phan
hay 1 - 25 ngay. Nhi¢t do phan huy theo nhiét
d6 phong. Vo6i 6 thi nghiém: thi nghiém 1
(TN1): bun thai séng Kim Nguu: nudc vo gao
(ti 1€ 1: 1); thi nghiém 2 (TN2): bun thai song
Kim Nguu : nuéc vo gao (ti I¢ 1:0); thi nghiém
3 (TN3): bun thai H Guom plaza: nudc vo gao
(ti 1€ 1:1); thi nghiém 4 (TN4): bun thai HO
Guom plaza : nudc vo gao (ti 1€ 1: 0); thi
nghiém 5 (TNS5): bun thai song Kim Nguu: ric
hitu co (ti 1€ 1:1); thi nghiém 6 (TN6): bun thai
song Kim Nguu: R4c hitu co (ti 1€ 2:1).
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2.3. Phwong phdp nghién cuu

Hon hgp bun thai dugc phin hay bang
phuong phap yém khi trong thiét bi phan hity
AD-WS8 ctia Dtic v6i cdc mau khac nhau. Thoi
gian phan huy la 25 ngay, trong qua trinh phan
huy nay mau dugc rit ra de tién hanh khao sat
téng chat ran tan TS va tong chat rin bay hoi
TVS, ham lu’orng Photpho tong (T- P) [5], ham
luong Nito tong ( T- N) [6] va sy thay doi gid
tri COD theo thoi gian phan tng. Khdo sat su
thay ddi cdc chi tiu TS, VTS, T-P, T-N cho
biét thanh phan ban d4u va kha ning phéan hity
sau khi tién hanh phan hay cta bun thai. T d6
dua ra duoc miu cho kha ning phan hily nhanh
va hiéu qua nhat, lam nén tang co s& cho cic
nghién ciru tiép theo.

3. Két qua va thao luan

3.1. Su thay d6i tong chdt ran tan TS va téng
chat ran bay hoi TVS

Sy thay doi theo xu hudng giam ctia gia tri
tong chat rén (TS) va tong chat ran dé bay hoi
(TVS) 1a hai thong s6 quan trong ddnh gid hoat
dong cla qua trinh phan hity yém khi ddi véi
mdi hé nguyén liéu dau vao nhét dinh. Tuy kha
nang hoat dong cua cic vi sinh vat (VSV) tai
moOi h¢ phén huy ma hai gid tri nay c6 sy thay
d6i khac nhau trong sudt qué trinh. Trong khi
do, hoat dong cua cdc VSV lai phu thudc nhiéu
vao thanh phan nguyén li¢u dau vao nén kha
ning loai bo tong chat ran va chét rin bay hoi
phu thudc vao thanh phin nguyén liéu dau vao.

Béang 1. Hiéu sudt loai bo TS, TVS ciia hdn hop bun trong 25 ngay, (%)

TT TS (%) TVS (%) Hiéu suat loai bo (%)
Pau vao Paura bau vao Paura TS TVS
TN1 14,8 13,79 22,93 20,46 5,6 10,77
TN2 12,45 11,34 14,52 13,2 8,92 9,09
TN3 10,37 9,43 31,5 26,97 9,06 14,38
TN4 9,56 8,57 13,98 12,37 10,35 11,52
TN5 14,8 13,2 32,93 28,46 10,8 13,57
TN6 18,77 16,43 37,15 29,71 12,47 20,03
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Dua vao bang 1 cho théy: Hiéu suét loai bd
TS, TVS trong TN6 1a cao hon va dem lai hi¢u
quéa On dinh véi cic hop chét hitu co. Qua day
ta c6 thé thay viéc phdi tron thém ric hitu co
véi bun thai cé xu hudng lam tang hiéu qua
hoat dong cia hé 1én men phan hily yém khi.
DPbi v6i cac thi nghiém bun thii HO Guom
plaza thi kha nang loai bo TS, TVS cao hon so
véi céc thi nghiém dung bun sdng Kim Nguu.

3.2. Sw thay d@6i ham lwong Photpho tong (T- P)

Su thay doi ty 1¢ phdi tron giita bun thai,
nuée thai hitu co giau chit dinh dudng va ric
thai hitu co da lam cho ham lugng Photpho
tong tang 1én. Pbi voi cac TN1 va TN3 khi két
hop bun thai song Kim Nguu va bun thai Ho
Guom plaza v6i nudc vo gao thi sy tiéu thu
photpho da ting cao hon so vdi TN2 va TN4.
Vé6i TNS va TNG chi s photpho tong ting cao
nhit da lam cho thanh phin nguyén liéu dau
vao cin bang cic chi sb dinh dudng [7]. Diéu
nay cho thdy hoat dong ciia h¢ VSV di duoc
thiic day. Hoat dong ctia hé VSV dién ra manh
m& giip phan huy triét dé cdc hop chat hiru co
bao gém ca cac hop chat hiru co khé phén hity
c6 trong thanh phan bun thai ciia nguyén liu
dau vao. Hoat dong manh ctiia hé¢ VSV yém khi
thé hién qua su tiéu thu photpho duoc biéu dién
trén hinh 1:
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Hinh 1. Tong photpho dau vao va dau ra ciia cic thi
nghiém sau 25 ngay phan huy.

Ham lugng phét pho trong céc thi nghiém
TN1, TN2, TN3, TN4, TNS va TN6 khi bét dau
nap liéu dén ngay thr 25 1an luot giam 16,84%,
26,98%, 18,4%, 40,7%, 56,62% va 69,4%. Diéu
nay ching t6 rang véi thanh phan dinh dudng

cin bang nguyén liéu ban du cua hé phan ung,
gitp cho hoat dong cua VSV dién ra manh va
hiéu qud nhat.

3.3. Sw thay d6i ham lwong Nito tong (T- N)

Trong qua trinh 1én men yém khi, gid trl
ham luong nito téng c6 xu hudng giam xudng
theo thoi gian. Gid tri nito téng giam dugc thé
hién cu thé trong hinh 2. Do hoat dong cua hé
VSV 1én men yém khi dd sir dung nito trong
qud trinh hinh thanh nén sinh khéi ciing nhu
nito' giai phong dudi dang khi N, va NHs. Su
giam ham luong cua nito tong tinh tir khi bat
dau nap nguyén liéu dén ngay thu 25 ctua TNI,
TN2, TN3, TN4,TN5 va TN6 lan lugt Ia
20,86%, 27,05%, 22,22%, 32,25%, 50,29% va
56,1%. & TNS va TN6 tong nito trong h¢ phan
img ¢6 sy giam manh nhét theo thoi gian. Piéu
nay, c6 thé giai thich boi s hoat dong ctia VSV
trong TN5 va TN6 1a manh nhét, din dén kha
nang tiéu thu nito 16n nhat.
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Hinh 2. Téng nito d4u vao va dau ra cta céc thi
nghi¢m sau 25 ngay phan huy.

3.4. Sw thay déi COD theo thoi gian phdn g

Béng 2 cho thay COD c6 anh huéng khong
nho téi qud trinh phan hity yém khi. Thong qua
dai luong nay co thé dénh gia dugc hoat dong
ctia hé VSV va qua d6 ddnh gia duoc tong thé
hoat dong ciia qui trinh phan huy yém
khi.Trong qud trinh theo d&i va phén tich voi
tan suat ldy mau 03 ngay/lan cho két qua phan
tich v& ham lwong COD theo thdi gian cho
thdy: trong thoi gian 6 ngay dau cua qué trinh
phan huy, COD trong ca 6 thi nghiém cé xu
hudng tang 1€n.
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Béng 2. Hiéu suit loai bo COD theo thoi gian
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TT TN1 TN2 TN3 TN4 TN5 TN6

Ngay (mg/)  (mg/l) (mg/) (mg/)  (mg/l)  (mg/)

1 84.000 93.000 28300 37.500 90.000  87.000

3 83.000 98.800 30.200 35.000 105.000  90.000

6 79.800 86.700 27.500 31.200 76.000  84.000

9 74.000 80.000 21.000 28.000 69.500  70.000

12 61.000 78.000 19.200 26.100 58.000  68.000

15 59.500 70.600 18.900 25.900 56.000  50.500

18 56.000 68.000 17.400 25.100 50.000  47.400

21 55.000 65.500 17.300 24.600  46.000  33.500

25 51.500  63.500 16.500 23.800  45.000  29.000

Hiéu suit loai 38,7 39,8 41,7 36,5 50,3 66,67
b6 COD (%)

Thoi gian gid tri COD tang Ién trung voi
giai doan thiy phan trong qud trinh phan huy
yém khi. Trong qud trinh phan huy, cic hop
chat hitu co véi khdi luong phan tr 16n bi cat
mach tao thanh cic hop chat mach ngan hon
thuan loi cho su hép thu cta cac VSV. Do doé
lam gié tri COD tang trong giai doan thuy phan.
Sau d6, VSV thich ung dugc véi moi truong va
bt du phat trién nhanh. Trong giai doan tu
ngay 18 dén ngay 25 nong do COD giam cham
va hau nhu khéng thay doi may Diéu nay xay
ra 1a do trong giai doan cudi nay sy phat trién
cua VSV da dat dén trang thdi can bang va gilt
dugc mirc 6n dinh (so luong vi khuan sinh ra
bang s6 lugng vi khuan chét di) va ¢ giai doan
nay thi cc chit dinh dudng cin thiét ciing da
dan can kiét nén kha nang hoat dong ciia VSV
giam dan.

Kha ning loai bd COD tdng trong qud trinh
phan hiy yém khi & truong hop TN1, TN2,
TN3, TN4, TN5 va TN6 lan luot 1a 38,7%;
39,8%; 41,7%; 36,5%; 50,3% va 66,67% tinh
t6i thoi diém oOn dinh ciia qud trinh phan hily
v6i mdi thi nghiém. Khi h¢ VSV hoat dong kém
dan dén qua trinh 6n dinh kém dbi véi cic hop
chat hitu co khé phan hily va do d6 chiing can
thiét phai loai bo.

Hiéu qua loai bé6 CODt trong truong hop
TNS5 va TN6 la dat cao nhét, do d6 hoat dong
cua h¢ VSV trong hai truong hop nay la hi¢u

qué nhat. Sy ¢6 mit ctia rac hiru co két hop véi
bun thai thi hé VSV trong TN5 va TNG6 it bi anh
huéng boi céc chat gdy tc ché nhu kim loai
ning ciing nhu hop chat hitu co doc hai cé
trong nguyén liéu dau vao.

4. Két luan

Qua thoi gian nghién ctru mot cich nghiém
tic cdc dac trung hoa ly cdc qua trinh phan huy
bun thai séng Kim Nguu, bun thai HO Guom
plaza két hgp véi nudc thai hitu co giau chat
dinh dudng va réc thai hitu co véi céc ty 1¢ phdi
tron khac nhau bang phwong phdp phan hiy
yém khi. Nghién ctru dd thu dugc két qua nhu
sau: HOn hop bun thai c6 két hop ric hiru co
cho két qua kha quan vi ¢ d6 kha nang loai bo
cac thanh ph?ln T-N, T-P, TS va TVS la cao
nhat. Hiéu suit loai bé TS, TVS cua TN5, TN6
lan luot 12 10,8%, 13,57% va 12,47%, 20,03%.
Hiéu sut xir Iy ham luong T-N, T-P cua TN3,
TN6 lan lugt 1a 56,62%, 50,29% va 69,4%,
56,1%. Kha nang loai bo COD trong truong
hop TNS va TN6 la dat cao nhét (50,3% va
66,67%). Pay 1a co s& khoa hoc ban dau cho
céc nghién ctu tiép theo dé xir Iy bun thai mot
céch hiéu qua, thu hdi ngudn ning lugng, gép
phin tao mot mdi trudng bén ving.
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Loi cam on

Nghién ctu dugc hoan thanh véi sy ho tro

ctia dé 4n 911 ciia Bo Gido duc va Pao tao, mau
bun thai dugc cung cap bdi tram xtr Iy nude thai
H6 Guom plaza.
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Study of the Characterized Physicochemical
Parameters of Urban Sewage Sludge before and after
the Anaerobic Degradation
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Abstract: The characterized physicochemical parameters of the decomposition of urban sewage
sludge combining with organic waste by anaerobic fermentation methods were studies. The
combination of sludge with organic waste in proportion to 2: 1 shows the highest performance for total
solid and total volatile solid removal of 12.47% and 20.03%, respectively. The total amount of
phosphorus and nitrogen were also reduced significantly of 69,4% and 56.1%. The study also showed
that the highest performance of COD removal was 66.67%.

Keywords: Sewage sludge, urban sewage sludge, anaerobic, sewage sludge treatmeat.



