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Tom tat: Bai bao trinh bay két qua ap dung dong ludn chuyén véat chat d€
xéac dinh lugng chét dinh dudng (Ni to,Cacbon) bi that thoat trong qua trinh xt ly khi
khéng co kiém soat t6i uu cac théng s6 van hanh nhu luu lugng khi cdp cho qua
trinh xi ly, @6 &m, nhiét do, ty Ié phéi tron phan bun va chét thai. Piéu nay da gay
nén céc hién tugng 6 nhiém mobi trudng, gidm chét luong saén phdm va tiéu hao
nhiéu dién nang cho qua trinh x(t ly. Két qua nghién cttu chi ra rdng, phan tich dong
luén chuyén véat chat (MFA) co6 thé dugc coi nhu mét cdng cu cho Ban giam déc
nha may xem xét, cai tién cac diéu kién van hanh dé nang cao hiéu qua xi ly, quay
vong cac chét dinh dudng tur chat thai phuc vu néng nghiép cing nhu gin giit moi
trudng xung quanh dugc tét hon.

Summary: The paper presented results from application of Material Flow
Analysis (MFA) to quantify of nutrients (Nitrogien and Cacbon) to be lost during
tretament process with put controling of operational parameter such as air flow,
moisture contents, temperature as well as fecal sludge: organic waste ratio. This
caused the pollution situation, reduction of compost quality and high energy
consumption.The results of study showed that, MFA can be used as a tool for
Management Board of the plant to modifying the operational procedures to improve
efficiency of the treatment process, recycling of nutrients from the waste to
agriculture as well as to keep better environment for surrounding areas.

MG PAU

Trong qua trinh G sinh hoc chét thai hitu co thi thanh phan quan trong nhat can kiém soat
la nguyén t6 Nito va Cacbon. Vi vay, véi ty 1& nito thu dudc trong san phdm mun hitu cd chi c6
17% (so véi téng lugng nito trong hén hdp phan rac trudc khi dua vao ) 1a qua thdp va ching ta
hoan toan c6 thé tang ty 1& nay bang hang loat cac bién phap ky thuat va phi ky thuat dé giam
thiéu lugng that thoat nito xuéng thap nhat c6 thé.

Thanh phan mun hitu cd 1a mét trong nhiing chi tiéu quan trong dé danh gia san phdm
chat lugng phan hiu ca. Hién nay, téng lugng cacbon hiiu co bi t&n that trong qua trinh XU Iy
clia nha may Ién t6i gan 70% lam cho chat lugng mun dau ra thap hon so véi tiéu chuan phan
hitu co khoang va phan hiiu co sinh hoc, do d6 nha may thudng phai b6 sung thém méi dat yéu
cau. Diéu nay lam tang gia thanh ban phan bén.
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Cong cu Phan tich Dong luan chuyén Vat chat (MFA) gitp cho cac nha quan ly biét dugc
cac nguyén nhan gay that thoat cac thanh phan dinh dudng (Nito, Phét pho va Cacbon) trong
qua trinh x& ly va du bao dudc khéi luong cu thé cla ting chat dinh dudng vao méi trudng dat,
nudc va khi. TU d6, c6 thé dé ra cac bién phap thich hdp dé quan ly tan thu chang va gép phan
giam thiéu 6 nhiém méi trudng.

Céng cu MFA dudc ap dung trong quan ly méi trudng & mét s6 nudc nhu Nhat Ban, Thuy
Sy... & Viét Nam, MFA dudgc Ging dung dudi dang can biing vat chét trong cac qua trinh san xuét
coéng nghiép dic biét trong kiém toan chat thai & pham vi nhd, chua mang tinh téng hop.

V6i su hd trg clia cac chuyén gia tir Khoa Nudc va vé sinh (SANDEC), Vién Khoa hoc
Co6ng nghé Lién bang Thuy Sy trong khudn khé clia du an Nang cao nang luc nghién ctru trong
quén ly phan bun (FSM/ESTNVII), viéc ap dung MFA dudc tién hanh trong phan tich hé théng
vé sinh méi trudng tai thanh phd Viét Tri (ndm 2002), thi x4 Vinh Yén tinh Vinh Phic (ndm
2004), thanh phé Ha Noi (nam 2006) da gdp phan gilp cho cac nha quan ly méi trudng va cac
cd s xU ly chat thai tai cac dia phuong trén cé dudc co sd khoa hoc dé 1ap cac ké hoach quan
ly méi trudng ciing nhu k& hoach van hanh cac tram x{ ly chét thai t6t hon nham giam t6i mdc
t6i thiéu cac chat gay 6 nhiém méi trudng va tan thu cac thanh phan dinh dudng cé trong chat
thai quay trd lai phuc vu cay tréng tai cac khu ven ngoai cling nhu cac ving néng nghiép.

Phuong phap nghién ctu:
- Nghién c(u ly thuyét co ban vé phan tich dong luan chuyén vat chat (MFA).
- Khao sat thuc té tai co s nghién clu.

- Ap dung céac buéc MFA dé du bao nguyén nhan gay & nhiém méi trudng va kha nang
thu héi chéat dinh dudng tir chat thai phuc vu cay trong;

Két qua nghién cuu;
Hoat déng chung ctia nha may: Nha may x& ly chat thai hitu co C4u Dién bat dau di vao

hoat dong tir nam 2002 |a mot trong nhimng nha may di dau trong viéc ap dung céng nghé G sinh
hoc dé xtt ly chat thai hiiu co 6 Viét Nam.

Céng sudt theo thiét k& 1a 210 tdn/ngay. Cong suét thuc t€ dao dong tir 100 - 140 tan
rac/ngay. San pham phan hitu co khoang 20 - 25 tan/ngay.

Thanh phan rac thai véi ty 1é % céac chat theo khdi lugng dudc phan tich va trinh bay trong
bang 1.

Badng 1. Két qua phan loai thanh phan réc thai dua dén xi ly tai nha may

Thanh phan theoT ifig'iolﬁuqng Thanh phén theoTl}(/frl; ‘Z,rang
- L4 cay, rac hiiu co 59,0 - 65,0 - Thuy tinh 2,5
- Gidy vun 2,2 - D4t da va céac chat tro khac. 30,3
- Plastic 4,3 -D6 am (%) 49,8
- Kim loai, v6 hép 1,6 - Ty trong (t&n/m?®) 0,44

(Nguén: Bao céao két qua phan tich cia Phong Chét thai ran CEETIA, 2005 va 2006)
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Nghién cu da dudc tién hanh trén co s xem xét su chuyén hoa cac thanh phan hiiu co
trong rac thai theo tiing cong doan xu ly theo ty 1& % dau vao. Riéng déi v6i cac thanh phan bé
sung trong tiing qua trinh bién ddi nhu EM, phu gia, nuéc, phan bun, khéng khi,... dudc xac dinh
va quy déi riéng theo don vi tan/ngay. Cac san pham va qua trinh clia dong luan chuyén vat
chat trong hé théng Nha may ché bién phan hilu co Cau Dién dudc téng hdp va trinh bay trong
bang 2. So d6 dong luan chuyén vat chat qua cac qua trinh di vao va di ra khdi nha may dudc

thé hién trén hinh 1.

Bang 2. Cac sdn phdm va qua trinh clia dong ludn chuyén vét chat trong nha may

Céng doan san xuét San pham S6 luong Séan pham S6 Iuong
clia nha may dau vao (%) dau ra (%)
- Chét hiiu co 59,1 - Vat cong kénh 2,2
- Gidy, g6 2,2 | -Chathitu co 53,8
- Kim loai 1,6 - Chét vo co 38,7
Tuyén Iua - Thul)’/ tinh , 2,5 - Chat hiiu co 53
i - Chat tro, dat da 30,3 kich thudc I6n
- Plastic 4,3
- Chat kh&r mui EM -
- Chat diét ruéi -
- Chét hiiu co 59,1 - NuGc rac -
- Cac tap chét 7.4 - Hoi nu6c -
. - Phan biin ty hoai ; - Chét hitu co da 54,9
U lén men - Men vi sinh EM - [én men
- Nuéc (d6 4m) -
- Khong khi (oxy) -
- Nuéc (d6 am) - - Hoi nuéc -
_ - Khong khi (oxy) - - Phan compost 54,9
U chin _Chathitucodalén | 54,9 | (chuatinh ché)
men
- Phan compost 54,9 - Chat déo 4,3
(chua tinh ché) - Giay 0,5
-Vt nhd 0,6
Tinh ché& - Tap chéat I6n 12,4
- Mun loai 1, 2 25,5
- Chét khong 1én 11,6
men (chat tro)
-N,P, K - - Thuy tinh 0,6
Tuyén ty trong va déng bao | - Mun loai 1 va 2 25,5 - Tap chét 7,3
(hoan thién san pham) - MUn hiu co 17,6
(tinh)

Tinh toan can bing vat chat theo su bién déi cta Nito: Cac chat chita N rat phong
phu va da dang nén so do |a phirc tap. Mot s6 dang ton tai cla Nito trong qué trinh x&r ly bao

gom:
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NO,: trong mudi hoa tan NH;: khi NO,: dang khi

N,: Khi N,O;: dang khi NH,*: trong mudi hoa tan
NO: dang khi N,O: dang khi

Dong Nito chiém uu thé dugi dang Nita phan td.

DPé can bang dudc su bién déi vé luong clia nguyén té nitd trong toan bd quy trinh san
xuét clia nha may, viéc tinh toan theo cac sé liéu nghién clu va phan tich thi nghiém da dudc
ti€n hanh. K&t qua dudc trinh bay trong bang 3.

Tinh toan can bing vat chat theo su bién ddi clia Cacbon:

Tuong tu nhu cach tinh toan G trén, va so dé can bang nguyén té6 C dudc minh hoa trén
hinh 3.

Badng 3. Bang théng ké cac théng sé vat chét va cac qua trinh bién doi
cla nguyén té nito trong qua trinh xit ly chét thai hitu co

Don vi
Thanh phén céac chét S6 lugng quy déi Qua trinh géc Cdng doan
(mg/l)
Chét thai hiiu co 594,66‘ 354.1 Khu dan cu va | Phan loai, t?o
PAau tan/ngay chg sung phu gia
vao . 28 Tram x{ Iy pha
Phan bun bé tyhoai | . “ . 576,6 | Khudan cu ram Xty phan
tan/ngay bun cua nha may
Hon hop phan rac 122,66 5345 | Phan loai PAo tron
sau dao trén tan/ngay
, . 1 [ . Bé chlia nué
NUGc cAp vao bé i 05mofl | yo50ya |BEChUaNUOC |
va khu do tron ve 1186 | Sinhhoat Cac be u
i 118.6 g/l ’
7 s 1 [ . . -
Nuéce ri rac tham 05 rng/ 105,0 va Trong rac huu 2o ar n
A s R p va Bé u va dao trén
nhap vao ngudn nudéc 118,6 co
Pau 118.6 g/l
Nué hai 1 T hén h R
ra udc bay hai (dang 301,3 301.3 roAng ,on ap Tai céc bé @
khi) mg/| phan rac
on ,hqﬂp phan rac 121’2? 275,4 P3o tron Bé& U 1én men
sau U lén men tan/ngay i
Hon hop phan rac 12 2332 | B&dlénmen | B& U chin
sau u chin tan/ngay
. ) . 79,7 o a L, . -
Mun sau tinh ché - . 90,6 Bé u chin Khu tinh ché
tan/ngay

A

(Ghi chu: Viéc tinh toan quy déi don vi dugc xac dinh trén co sé dé6 &m cla cac chét va ty 1é %
trong lugng khé cta nguyén t6 Nito trong méi chét do)
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100%

TUYEN LUA

66,5%

PHAN LOAI

BAN TUYEN

VAT CONG KENH

y

2,2% GIAY | GO

CHAT HUU CO L6N

_|5,3% CHAT HUUl

PUCNG BIEN |
GISI CUA HE |
THONG

CHAT VO cO

'|co L6N

\4

5,3% MAY NGHIEN

1,6% KIM LOAI
4,3% CHAT DEO

CHAT HUU cO

\ 4

30,3% DAT DA
2,5% THUY TINH

53,8% (DE XU LY)

LOAI BO LAN 1:
33,5%
1,6% KIM LOAI
27,4% CHAT TRO

1,7% GIAY
0,9% PHAN VUN

BO SUNG PHAN BUN TU HOAI; EM; NUGC DE TANG PO AM

11.6% CHAT BAY HOI
NUGC Ri RAC TU CAC BE U?

GIO PE TANG

CUONG OXY)

KHONG KHi (QUAT

29,4%

TY TRONG

SAN PHAM
| comPOST 17,6%

I
I
I
I
I
1,9% THUY TINH | |
I
I
I
I
I
I

LOAI BO LAN 2: 29,4%

4,3% CHAT DEO

11,6% KHONG LEN MEN

0,5% GIAY
0,6% VAT NHO

12,4% LOAI NHO SANG

DUSNG
BIEN HE

THONG

LOAI BO LAN 3: 7,9%

0,6% THUY TINH

7,3% LOAI NHO TY TRONG

VAT LIEU TAI CHE
10,1%

LOAI BO 72,3%

I
I
I
I
f
I
I
I
I
I
I
I
I
I
I
I
-

Hinh 1. So dé can béng dong vat chat cho hé théng xit ly chét thai hitu co tai Cau Dién, Ha Noi
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Nhan xét két qua phan tich va can bing Nito

Bang 3 cho thay, trong qua trinh U 1&n
men va 0 chin, lugng nitd da bi that thoat do
bay hai 1a rat I6n, so véi lugng nito ¢b trong
hén hdp phan rac truée khi dua vao x& ly thi
lugng nito bi that thoat di vao khi quyén
chiém tGi 56,4% va 41,76 % that thoat vao
mdi truong nudc. Nhu vay sau qua trinh x( ly,
téng lugng ni to con lai trong mun hiu co |a
1,84%, trong khi d6 san pham mun hiiu co ti
nha may x{ ly rac thai tai Bang Céc - Thai
Lan, tj 1& nay dat 2,05 % (Hinh 2).

I ___________________ |
| DON VI TiNH: MGIL :
I
I
BAY HOI VAO |
KHi QUYEN I
DUGNG BIEN |
I cI61 CUA HE
I THONG :
Lo b o |
I
|
| I
| I
| Cosce e T |
| I
| I
TAP CHAT DEN SAN PHAM MUN I
BAI CHON LAP COMPOST |
| I
| I
I
- N

Hinh 3. So dé céan bang nguyén té6 Cacbon trong qua trinh chuyén hoa
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KET LUAN

- Két qua nghién ciu dién hinh MFA tai Nha may x{ Iy chat thai hitu co Cau Dién cho
thay: ché dé cung cép dxy cho qué trinh x{¥ ly chua t6i uu dan dén tiéu hao nang lugng cho hoat
dong xU ly qua 16n va chi phi van hanh hién kha cao. Viéc x ly phdi hop rac thai hui co va
phan bun chua dudc lugng hoa ma dang & trang thai tuy tién thi€u hap ly... nén mét lugng 16n
cac chat dinh dudng N, P, C,... da bi that thoat vao méi trudng nudc, dat va khong khi gay ra
cac hién tugng & nhiém khong cé kiém soat. Theo tinh toan can bang vat chat cho cac nguyén
t6 N, C, ching ta c6 thé dinh lugng dudc ham luong chéat hitu co trong mun chi con tir 7 - 12%,
mot lugng I6n Cacbon va Nito da bi that thoat vao méi trudng dat, nudc;

- Nghién ciiu ciling cho thay, viéc ap dung tot cac giai phap cai tién vé ky thuat van hanh,
kinh t& - tai chinh... nha may c6 thé tiét kiém dudc nang ludng tiéu hao dé cung cap khi cho qua
trinh x{ ly, cai thién chét lugng san pham do Iudng chat dinh duding dudc quay vong cao déng
thai duy tri dugc ché do t6i uu cho qua trinh xu ly.

- Trong thdi gian tGi, viéc tap trung nghién cliu ché dé oxy t6i uu, xac dinh ty 1& phdi tron
phan bun tu hoai va rac thai hitu co phi hgp véi thanh phan va tinh chét rac thai Viét Nam,... la
rat can thiét dé nang cao hiéu qua xUr ly chat thai hitu co bang phuong phap G sinh hoc, tién téi
{mg dung céng cu MFA dé quan ly van hanh cho cac nha may trong pham vi c& nuéc.
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