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TOM TAT

Nghién ctru nay nham muyc dich dénh gia kha ning phan hiy cua bun thai khu cong
nghi¢p Song Than 1 bang phuong phap phén huy hiéu khi va phan huy ty nhién (c6 tuan hoan
va khong tuan hoan nudc). Két qua nghién ctu cho thdy hiéu qua phan huy cuia phuong phap
phan huy bun hiéu khi cao hon hon qué trinh phan huy bun ty nhién (cu thé ham luong TS dat
59,91%, TVS dat 67,99%, d6 am giam con 40,09%, hiéu qua khir TN, TOC 1a 41,86% va
55,59%), g1a tri nay khong qua 16n so véi m6 hinh phén huy ty nhién khong tuan hoan nuoc
trong thoi gian 12 ngay. Tuy nhién, md hinh nay lai tiéu t6n ning luong trong qua trinh cap
khi lién tyc. D4i voi mo hinh phan huy ty nhién c6 tuan hoan nuac, kha nang xu Iy TOC dat
56,77% cao hon nhung thoi gian chay mé hinh nay dai gap déi so véi 2 mé hinh con lai. Vé
kha nang ro ri kim loai nang cua bun sau phan huy cta 3 mé hinh theo phuong phap danh gia
rai ro ban dinh lugng cho thdy RQzn, RQni < 0,01 va RQcr ting NaM trong khoang 0,01- 0,1 (rai
ro rat thap) va ham luong kim loai nang cta bun khong vurot qua QCVN 07:2009/BTNMT, ¢
thé ing dung cho qua trinh ché bién chat thai (phan compost, lam gach,...).

Tir khéa: Bun thai, KCN Séng Than 1, phan huy bun hiéu khi, phan huy bun ty nhién, xu ly
nudc thai.

1. MO PAU

Vi toe d6 phat trién kinh té lién tyc ting truong trong nhitng nam gan day, kinh té tinh
Binh Duong 1a mdt tinh ném trong vung kinh té trong diém phia Nam c6 téc do tang truong
kinh té cao, co ciu kinh té cua tinh chuyén dich theo hudng ting dan ty trong cong nghiép va
dich vu. Cung véi téc do tang trudng nay, hién nay Binh Duong dang phai d6i mat véi van dé
6 nhidm méi truong tir nhiéu ngudn thai khac nhau nhu nudce thai, bun thai [1].

Bun thai phat sinh tir hé théng Xt Iy nude thai cua cac nha may, cac co s cong nghiép va
tiéu thia cong nghiép co chia nhiéu thanh phan 6 nhiém va duoc thai bo vao méi truong ngay
cang nhiéu lam gia tang kha nang ro ri chat 6 nhlem tur bun thai vao moi truong tlep nhén [2].
Qua trinh thai bun néu khong dugc kiém soat t6t s& anh hudng dén moi trudng dét, 6 nhiém
ngudn nuéc ngim, gy hai thay sinh vat va c6 thé hinh thanh khi doc giy 6 nhidm moi
truong [1, 2].

Qua trinh xtr 1y bun cong nghiép hién nay & Binh Dwong chu yéu 1a qué trinh d6t va chon
I4p nén khong tan dung dugc nguon chét thai nay nhiéu. Bén canh dé, viéc nghién ctu xir 1y
bun thai cho muc dich tai sir dung con han ché do chi phi xir 1y cao. Do d6, viéc nghién ctu
kha nang phan huy cta bun va danh gia rai ro kha nang ro ri kim loai nang (KLN) trong buin
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thai khu cong nghi¢p (KCN) gop phan tao tiém ning tai sir dung chat thai va lam giam luong
chat thai phat thai vao moi truong.

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. N§i dung nghién ctru

Nghién ciru thuc hién 2 noi dung chinh dé danh gia kha nang ¢ng dung cta bun sau xir
1y dugc thé hién ¢ Hinh 1:

Bun thai tir h¢ thong XLNT KCN Soéng Than 1

'
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Hinh 1. Noi dung nghién ctu

2.2. Phuong phap nghién ctiru

2.2.1. Vat liéu nghién cuu

Bun thai duoc ldy tir bé chira bun cua hé théng xi Iy nuoc thai KCN Song Than 1, véi
thanh phan tinh chat duoc thé hién ¢ Bang 1.

Bang 1. Thanh phan tinh chat bun thai hé thong xir 1y nudc thai KCN Séng Than 1

STT Théng sb Pon vi Gia tri
1 pH - 6,9-7,2
2 Khéi lwong riéng kg/m?3 1670 + 10
3 TVS % 134+05
4 TS % 375+05
5 Do 4m % 62,5+ 0,5
6 TOC % 6,15+ 0,1
7 TN %, TL bun kho 0,86+ 0,1

2.2.2. M6 hinh nghién cuu

Thuc hién nghién ctru trong 3 m6 hinh nhu & Hinh 2.

M5 hinh phéan huy bun ty nhién khong tuan hoan nudc (Hinh 2a):
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Danh gia kha ndng phan hdy va ro ri kim loai ndng cda bun thai tir hé théng xd ly nuéce thai...

- Kich thudc cia md hinh: B x L x H= 200 x150 x 300 mm
- Vat li¢u lam mo6 hinh: Thay tinh day 5 mm.
Mo hinh phén huy bun ty nhién c6 tudn hoan nu6c: Tuong ty md hinh phan huy ty nhién
khong tuan hoan.
M& hinh phan huy bun hiéu khi (nhan tao) (Hinh 2b):
- Kich thudc ctia m6 hinh: B x L x H =200 x 150 x 500 mm.
- M5 hinh dugc thiét ké thém cac dng dan khi duoc bd tri déu & cac goc cua bé.
- Vat li¢u lam mo hinh: Thuy tinh day 5 mm.
Chiéu cao m6 hinh phén huy nhan tao cao hon md hinh phan huy ty nhién nham tranh
lugng bun mat di do qua trinh syc khi trong mo6 hinh nhan tao [3].

_Omz din khi
L >
b
_Binv =4l

-

LOP BUN V= 4LIT

500

ambaas
(©)
Hinh 2. M0 hinh nghién ctu
(2) M6 hinh phan huy ty nhién ¢ tuan hoan va khong tuan hoan nudc;
(b) M6 hinh phan huy hiéu khi (nhan tao); (¢) Mb hinh thyc té

2.2.3. Vdn hanh mo hinh

Bun sau khi ldy vé tir he théng XLNT s& dugc cho vao mé hinh véi thé tich 1a 4L/1 mo
hinh. Tién hanh v6i 3 mo hinh twong tng véi 3 thi nghiém Idp lai. Riéng doi véi md hinh phéan
huy tu nhién c6 tuan hoan nudc thi lugng nudc tach ra tir 6ng dan nudc thai dugc tuan hoan
lai mé hinh.

Vi tri 1y mau: LAy mau hdn hop (tron miu theo bé mit va mau theo chiéu sau ciia md
hinh véi nhau theo ty I¢ 1:1).
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_Tén suét lay mau: 1 ngay/lan. Thé tich mau lay 10-15 mL/lan, c6 bo sung lai lrgng mau
da lay sau phan tich.
~ Chi tiéu phan tich: d6 am, TS, TVS, TOC, TN va mot s6 kim loai nang (Zn, Ni, Cring).
DBoi véi kim loai ndng, chi lay mau phan tich vao 2 thoi diém (ban dau va két thiic qua trinh
phan huy theo thi nghiém).

Do tinh chat nguon nudc thai dau vao cia hg thong XLNT cua KCN Song Than c6 ham
luong kim loai nang cht yeu 1a Zn, Ni va Cr [4] nén chi phéan tich 3 chi tiéu nay trong qua
trinh khdo sat.

Dua vao két qua phan tich KLN theo phuong phap TCLP (Toxicology Characteristic
Leaching Procedure) cua bun thai sau qua trinh phan huy ciia 3 m6 hinh dé dénh gié chi s6 RQ
(ty s0 nong do moi truong dyu bao va nong do ngudng du bao) theo phuong phap danh gia rui
ro ban dinh lugng (semi quatitative), tir d6 danh gid kha néng ro ri KLN cua bun thai sau qua
trinh phan huy doi véi moi truong.

Phuong phap TCLP (Toxicology Characteristic Leaching Procedure): Thir nghi¢m ri theo
mé (batch leaching test - BLTS) nham danh gia kha nang anh huéng dén nudc ngam [3].

Sorqdc‘”) danh gia ngudng cac néng do theo phuong phap danh gia rai ro ban dinh lugng
duoc thé hién ¢ Hinh 3.

Mau bun thai
A 4
Pic didm hoa 1y: (PEC) Dic diém vi sinh vat (MC)
- COD. - Tong coliform
- Kim loai niang: As, Cr, Zn, Ni. l
- TN, TP.
MC > PNEC
Kiém tra doc tinh:
PEC > PNEC TU = 100/ECs
Pung
Sai
v
bun S
g TU > S‘na tr1 Khénrg gdy rui
nguong ro doi va&i hé
sinh thai
Y
Tiém ning rui ro ddi véi hé sinh |

Hinh 3. So d6 danh gia ngudng cac ndng do [5]
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Hé s6 ri ro trong truong hop nay duoc tinh:
PEC(MEC)
, ~ T PNEC

- RQtr 0,01 dén 0,1: Rui ro thap

- RQtir 0,1 dén 1: Rui ro trung binh

- RQ>1:Ruirocao
Trong do:

- PEC: Néng d6 méi trudng du bao

- PNEC: Néng d6 ngudng du bao

- MEC: Ndng d6 méi trudng do dugc
Phuong phép phan tich céc chi tiéu duoc thé hién & Bang 2.

Bang 2. Phuong phap phan tich cac chi tiéu

STT | Chitiéu |Phuong phap phéantich| STT Chi tiéu Phuong phap phén tich
1 pH TCVN 5979:2007 [6] 5 TS Part 2540 G.Standard
Methods for the
, Examination of Water and
2005) [10]
3 TOC TCVN 4050:1985 [8] : A
7 7 | KLNTinhdong | oy 9239:2012 [11]
4 | Téngnito | TCVN 6645:2000 [9] (Zn, Ni, Cr tong)

3. KET QUA VA THAO LUAN
3.1. Panh gia kha ning phan hity bun biang phwong phap hiéu khi va phén hiiy ty nhién
3.1.1. Pdnh gid suw thay déi dé am, tong chat ran va téng chat ran bay hoi

3.1.1.1. b6 4m

Trong giai doan dau, d6 4m cua bun thai trong 3 mé hinh kha cao 61,92-62,74% (Hinh 4).
Tuy nhién, sau 4 ngay 1, 3 mé hinh déu c6 xu huéng giam nhanh do nudc trong bun nudc bay
hoi va mét phan nudéc tach bun.

Déi voi MH (1), d6 am lac ddu giam nhanh chu yéu do qua trinh tach nudc tu do, sau d6
giam nhe ¢ ngay 8 va ngay 10. Vi do am ban dau 13 62,74% dén cudi qua trinh phan huy d6
am ctia MH (1) con 11,88% (Hinh 4). G MH (3), cling véi viéc cap khi lién tuc, d6 am luc dau
giam nhe, sau d6 giam manh hon vao nhiing ngay cudi do qua trinh phén huy hiéu khi ciing
nhu bay hoi trong qua trinh, dén ngay 12 bun trong mé hinh hau nhu khé hoan toan véi do am
dat 7,4%.

D6i v6i MH (2), qua trinh phan huy bun ty nhién ¢é tudn hoan nudc tach bun cho thay,
d6 am giam khong dang ké do lugng nudc dugc tuan hoan 100%, voi do 4m bun ban dau la
62,7%, dé giam xubng con 13,44% thoi gian phai mét 1a 24 ngay, thoi gian nay tuong d6i dai
S0 V&i 2 mo hinh con lai (12 ngay).
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(MH (1): Md hinh phén huy bun tu nhién khong tudn hoan nudc; MH (2): M6 hinh phan huy bun ty
nhién c6 tuan hoan nuwéc; MH (3): M6 hinh phan huy bun hiéu khi (nhan tao))

3.1.1.2. Téng chét ran (TS)

V6i két qua ¢ Hinh 5 cho thay: Kha nang tach nudc cia MH (1) va MH (3) khé cao voi
gid tri TS ban dau 1a 37,12%, sau 12 ngay luong TS ting dang ké dat lan luot 13 88,12% va
92,6%. Gia tri TS cua MH (3) tang nhe ¢ 2 ngay dau va thap hon so vdi MH (1). Tuy nhién,
v6i luong khi cap lién tuc nhimg ngay cudi cta qua trinh phan huy bun kho nhanh véi gia tri
TS cao hon so véi MH (1)

O MH (3), voi thoi gian chay m6 hinh dai gap 2 1an so voi 2 mé hinh con lai, do lugng
nude dugc tuan hoan nén sy thoat hoi nuéc dién ra cham nhung lugng TS thay doi cia mo
hinh nay khong dang ké. Trong nhitng ngay dau, lugng TS tang kha nhanh, nhung sau d6 cham
lai va tang dan nhung khong déng ké. V6i luong TS ban dau 1a 37,12% va dén ngay cudi cua
md hinh 12 86,56%, ting 49,44% so v&i ban dau.

Thaoi gian tach nudce ctia bun chia lam 2 giai doan: giai doan tach nuéc tu do va giai doan
bay hoi nuéc. MH (1) mét 8 ngay dé tach nuéc ty do, gid tri TS tang tir 37,12% dén 78,2%,
sau d6 MH khéng phat sinh nu6c. Tir ngay 8 dén 12 1a giai doan tach nudce do bay hoi.

3.1.1.3. Tong chét rin bay hoi (TVS)

O MH (1) va MH (3), gi4 tri TVS giam déu qua cac ngay, véi TVS ngiy ban dau 1 13,4%,
sau 12 ngay gia tri nay giam xudng lan luot 1a 5,9% va 4,7% (Hinh 6).

Dbi voi MH (2), gia tri TVS khong giam nhanh nhu MH (1) va MH (3), do qua trinh
phan huy duoc bd sung lwong nude tach tir qua trinh xir Iy, phan nudc tuin hoan nay chira
ham luong chat hitu co vao mé hinh phan huy lam cho ham lwong TVS cia MH (3) giam cham
hon so v&i 2 mé hinh con lai. Sau 12 ngay va 24 ngay (két thic qua trinh phan huy) thi gi tri
TVS ciia MH (2) dat lan luot 13 11,4% va 6,3% (Hinh 6).
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Xét vé hiéu qua tang/giam TS va TVS cta 3 mé hinh (Hinh 7) cho thiy, mé hinh phan
huy nhan tao hiéu ky (MH (3)) dat hiéu qua cao hon so v6i 2 md hinh con lai, dat 59,9% dbi
Vi TS va 65,16% dbi véi TVS. Giita MH (1) va MH (2), hiéu qua xtr Iy chénh nhau khong
dang ké sau khi két thiic qua trinh phan huy (12 ngay d6i véi MH (1) va 24 ngay d6i véi MH
(2)), higu qua tang/giam ciia TS va TVS 1an luogt 1a 57,8%; 55,9% ddi véi MH (1) va 57,1%;
53% adi voi MH (2).

3.1.2. Pdnh gid su thay déi tong cachon hitu co va nito tong

O MH (1) va MH (3), luong nito giam kha nhanh va tuong ddi 6n dinh, voi luong nito
ban dau 13 0,86% giam xubng con 0, 54% ¢ ngay cubi cung, hiéu qua xir Iy dat 37,2% dbi véi
qué trinh phan huy ty nhién khong tuan hoan nudc tach (MH1 (1)) va giam xudng 0,5% & ngay
cubi cia mo hinh, higu qua xtr 1y dat 41,86% (Hinh 8).

Déi véi MH (2), trong 4 ngay dau luong nito giam manh, hiéu qua xur 1y dat 31,4 % sau
d6 ting déu nhung khong dang ké qua cac ngay. Vi lugng nito ban dau 14 0,86%, sau 24 ngay
ham luong giam xudng con 0,44%, hiéu qua xir 1y dat 48,83%, gia tri nay cho thay hiéu qua
Xt 1y nito cua mo hinh cé tu?m hoan nudc tach bun cao hon so v&i 2 mo hinh con lai véi thoi
gian phan huy lau hon.

Theo Hinh 9, théng qua gia tri tong cachbon hitu co (TOC) cho thay, kha ning phan hiy
chat hitu co cia mo hinh ty nhién c¢é tuan hoan nugc (MH (2)) la cao nhét so véi 2 mé hinh
con lai. Sau qua trinh phan huy, ham luvgng TOC cua MH (2) dat 3,16% vai hiéu qua xu 1y dat
56,78%. Tuy nhién, thoi gian hoat dong cia mé hinh nay kha dai (24 ngay), néu danh gia cung
thoi gian phén huy cua ca 3 m6 hinh la sau 12 ngay thi mé hinh phan huy nhan tao (MH(3))
Ia md hinh ¢6 hiéu qua xtr Iy chét hitu co cao nhat (dat 55,59%) va md hinh ty nhién c6 tuan
hoan nudc (MH (2)) 1a mé hinh ¢é hiéu qua thip nhét (dat 32,85%), con lai 14 m6 hinh phan
huy tw nhién khong tuan hoan nuéc (MH (1)) dat 48,56%.
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Tir nhitng két qua trén cho thay, mo hinh phan huy bun nhan tao cho hiéu qua cao hon 2
md hinh con lai. Tuy nhién, hiéu qua nay chénh léch khong dang ké so v61i mo hinh phan huy
tu nhién khong tuan hoan nudce tach.

Ngoéli ra, Yiéc tach nudc bun sfr’dung bun sau tach cho qua trinh ché bién chat thai nén
han ché xu ly bang phuong phép 1 hiéu khi vi nhitng ly do sau day:

- Nong do TS > 50% nén s¢ tiéu hao nhiéu nang lugng cho qua trinh khuay tron khong

hiéu qua vé mat kinh té.

- Quy trinh xir Iy hiéu khi kho thyc hién do hién tuong dong bé mat sau 4-5 ngay suc khi.

Do d6, néu xét thém yéu t kinh té (bao gém chi phi ban dau va chi phi van hanh) cho thay
mo hinh phan huy ty nhién c6 kha nang ung dung cao hon so vo m6 hinh phan huy nhan tao.

3.2. Panh gia kha nang ro ri kim loai ning caa bun thai vao méi truong

Dua trén thanh phan nudc thai ¢au vao va tinh chat bun thai ra cia HTXL nudc thai KCN
Song Than 1, tién hanh dénh gia kha nang ro ri ciia mot sé kim loai loai nang (Zn, Ni, Criing)
vao moi truong cua bun thai sau khi qua qua trinh phan huy tor 3 m6 hinh tur thi nghiém trén
thong qua viéc xac dinh do linh dong ciia KLN theo phuong phap TCLP, roi so sanh voi
QCVN 07:2009/BTNMT [12]. Két qua phén tich duoc thé hién trong Bang 3.

Bdang 3. Ham lugng KLN trong bun sau qua trinh phan huy theo TCLP

STT| Chitiéu | Ponvi | Mohinh1 | M6 hinh2 | M6 hinh 3 07:2009?E§3T\/NNMT 0]
1 Zn mg/L 0,006 KPH KPH 250
2 Ni mg/L 0,54 0,52 0,54 70
3 | Créw | molL 0,28 0,26 0,26 5

Ghi chu: KPH- Khéong phat hién
Két qua phan tich cho thdy, ham lwong KLN ctia bun sau qua trinh phan huy déu thip
hon nguong nguy hai theo QCVN 07:2009/BTNMT.

Vi |§ét qua trén, theo phuong phép danh gid rui ro ban dinh lugng Cho’théy, hé s6 rui ro
RQ rat thap (RQ < 0,01 doi véi Zn, Ni; RQ nam trong khoang 0,01-0,1) doi véi méi truong
tiép nhan (Bang 4).

Bang 4. Hé s riii ro RQ ddi v6i KLN ciia bun thai ctia 3 mo hinh phéan huy

STT Chi tiéu Mo hinh 1 MO hinh 2 M0 hinh 3 Gi6i han RQ
1 Zn <0,01 - - <0,01
2 Ni 0,0077 0,0074 0,0077 <0,01
3 Criéng 0,056 0,052 0,052 0,01-0,1

Ngoai ra, theo Két qua nghién citu sau qua trinh phén huy bun ty nhién va phan huy bun
nhén tao cho thay mot so chi tiéu nhu ham Iugng chat hitu co (OM), TN sau qua trinh phan huy
con chua phu hgp véi yéu cau cia TCVN 7185:2002 vé phan hitu co vi sinh vat (Bang 5).
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Bang 5. Yéu cau ky thuat 1 sé chi tiéu theo TCVN 7158:2002

STT Chi titu |Bunbandau| Mo hinh 1 | M6 hinh 2 | M6 hinh 3 | TCVN 7158:2002 [13]
1 OM (%)™ 10,6 5,44 4,58 4,7 <22
2 TN (%) 0,86 0,54 0,44 0,5 >25
Do 4m
3 %) 62,5 11,8 13,4 7,4 <35

Ghi chi: ) %0M = 1,724.%0C

~ Turkét qua trén cho thay, bun sau qué trinh phan huy c6 thé dung dé cai tao dat, dong ran
de san xuat vat liéu xay dyng va c6 th€ lam phan compost (tuy nhién, d€ lam phan compost
can bo sung Iwgng chat phoi trén phu hgp dam bao cho qua trinh phan huy dat yéu cau). ..

4. KET LUAN

Véi phuong phap nghién ctru phan hity bun thai tir hé théng xur 1y nude thai KCN Song
Than 1 dya trén mo hinh phan huy ty nhién va nhén tao cho thay:

D4i voi mo hinh hiéu khi, trong qué trinh thi nghiém xay ra hién tuong kho bé mat bun
do su béc hoi nudc sau 4-5 ngay thoi khi. Sau 2 tuan théi khi, bun kho hoan toan. Hiéu qua
phan huy ctia mé hinh nhan tao cao hon mé hinh ty nhién khong tuan hoan nudc. Tuy nhién,
su cach biét khong qué 16n. Cu thé, sau 12 ngay, dbi véi mé hinh nhén tao, hiéu qua xu 1y TS,
TVS, TN, TOC lan luot 1 59,91%, 67,99%, 41,86%, 56,77% va 57,87%, 55,95%, 37,21%,
48,56% dbi v6i md hinh phan huy tu nhién khong tuan hoan nudc.

Mo hinh phan huy ty nhién ¢ tuan hoan nudc va khong tuan hoan nudc dién ra tuong tu
nhau, nong do TS tang tuyén tinh theo thoi gian. Tuy nhién, mé hinh phan huy c¢6 tuan hoan
nude co thoi gian phan huy dai (gan gap d6i thoi gian phan huy caa 2 mé hinh con lai).

Kha ning ro ri KLN ca bun rat thap, ham luong KLN trong bun khong vuot qua ngudng
nguy hai theo QCVNO7: 2009/BTNMT nén buin sau qué trinh phan huy c6 thé ng dung lam
phan compost, dong rin dé san xuat vat liéu xay dung, ding dé cai tao dat,...
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ABSTRACT

ASSESSMENT OF THE POSSIBILITY OF DEPOLYMERIZATION AND LEAKAGE
OF HEAVY METALS OF SEWAGE SLUDGE IN THE WASTEWATER TREATMENT
SYSTEM FOR SONG THAN 1 INDUSTRIAL ZONE

Pham Ngoc Hoa
Ho Chi Minh City University of Food Industry
Email: pnh8110@gmail.com

This study aims to evaluate the decomposition ability of sludge in industrial zone of Song
Than 1 by aerobic and natural decomposition method (with circulating and non-circulating
water). The research results show that the decomposition efficiency of aerobic digestion
method is higher than that of natural sludge disintegration (specific content of TS reached
59.91%, TVS reached 67.99%, moisture content reduced to 40.09%, effectiveness of reducing
TN, TOC was 41.86% and 55.59%), this value was not too large compared to the model of
natural degradation without water circulation in 12 days. However, this model consumes
energy during gas supply. For the natural decomposition model with water circulation, the
ability to treat TOC reached 56.77%, higher but the running time of this model is twice as long
as the other two models. Regarding the possibility of heavy metal leakage of sludge after
decomposition by semi-quantitative risk assessment method, it shows that RQz,, RQni < 0.01
and RQrotal cr are within 0.01-0.1 (very low risk) and heavy metal content of sludge does not
exceed QCVN 07:2009/BTNMT, that can be applied for waste processing (composting, brick
making,...).

Keywords: Waste sludge, Song Than 1 industrial park, aerobic sludge disintegration, natural
sludge disintegration, wastewater treatment.
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