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TOM TAT
Silica+ la mét chdt xiic téc cong hwéng sinh hoc c¢é khd ndng tang toc dé cac phan vmg sinh
héa bang cdch kich thich cdc phdan tir nuée hoat dong véi ning heong dién tiv. Két qua nghién
citu dat dwoc doi véi mé hinh bé phan iing theo mé (Sequencing batch reactors - SBR) bé sung
Silica+: Hiéu qua xit Iy COD dat 93,8%, Amoni dat 88,9%, tong Nito dat 46,9%, tong P dat
60,5%, MLSS giam trung binh 12% méi ngay, gid tri trung binh SiOz hién hitu la 16,4 mg/L. Két
qua nghién cieu dat dige doi véi mé hinh SBR khong bé sung Silica+: Hiéu qua xir Iy COD dat
91,8%, Amoni dat 95,6%, tong Nito dat 53,1%, tong P dat 67,2%, MLSS thay déi khong ding ké,
gid tri trung binh SiO2 hién hitu la 24,7 mg/L. So sanh két qua giita 2 mé hinh cho thdy bé sung
Silica+ vao md hinh SBR ¢6 hiéu qua xir Iy COD tot hon 2%, amoni kém hon 6,7%, tong Nito
kém hon 6,2%, tong Photpho kém hon 6,7%, nong dj MLSS giam 29%, tdt ca cdc két quda trén

dwge so sanh véi md hinh SBR khéng bé sung Silica+.

Tir kho4: SBR; Chét xtic tac sinh hoc; Qua trinh sinh hoc hiéu khi; Nuéc thai chan nudi.
1. MO PAU

Viét Nam 1a mot nu6e nong nghi€p vdi khoang 63,6% dan s0 song ¢ vung nong thén [1, 2].
Ngoai ra, ddi v6i cac doanh trai quan doi tu cung cap thuc pham va trién khai ting gia san xut,
nhing hoat dong chin nudi gia stc, gia cAm dong gop vai tro to 16n trong dam bao dinh dudng
cho bd ddi. Tuy nhién, vin dé phat thai 6 nhiém ctia nganh chin nudi ciing dang gia ting véi su
ghi nhan phat thai vao moi truong cac chit 6 nhiém SO, NHs, CO,, H,S, CHs, NO%, NO?Z,
indole, schatole, mecaptan, phenole,... va cac vi sinh vat ¢6 hai nhu Enterobacteriacea, E. coli,
Salmonella, Shigella, Proteus, Klebsiella,... hay cac ky sinh trung c6 kha ndng l1ay bénh cho
nguoi. Cac yéu t6 nay co thé 1am 6 nhiém kh1 quyén, ngudn nudc, théng qua cac qué trinh lan
truyén doc t6 va ngudn gdy bénh hay qua trinh sir dung céac san pham chan nuo6i [3]. Nam 2013,
nhom nghién ctru ctia Inawati Othman va cong su, da chirng minh rang bun dang hat hiéu khi ¢o
kha ning xtr ly nudc thai chan nudi tir trang trai chan nuoi gia stic trong 10 phan tng theo mé
trinh ty (SBR) ma khong can su hién dién cua vat liéu hd tro. Két qua cho théy, cac hat hiéu khi
da phat trién tir 0,1 dén 4,1 mm vao cudi giai doan thi nghiém, chi s thé tich bun (SVI) 1a 4 mg/l
trong khi ndng do sinh khoi trong 10 phan tng ting 1én dén 10,3 g/L thé hién kha ning tach sinh
khéi tuyét voi va kha ning ling t6t cia cac hat. V&i ndong do COD trong nude thai chin nudi
~1000 mg/L sau qua trinh xt 1y dat hiéu qua loai b6 COD, TN va TP tdi da (1§n Iuot 1a 74%,
73% va 70%) trong hé théng SBR trong thoi gian chu ky 4 gid, khiang dinh hoat dong cua vi sinh
vt cao trong hé théng SBR [4].

Hon hop Silica+ bao g(‘Bm cac hop chit: Si0,>98,3%, Al,03<0,8%, Fe,03<0,07%,
Ca0<0,05%, K,0<0,5%, Ti0,<0,10%. Al,Os cung cip chat nén hinh thanh cac lién két trong san
pham Silica+ 1am ting dién tich bé mat ning cao kha ning xtc tic cia vat lidu giup vat liéu hip
thu, hap phu nhidu hon [5]. TiO2 1a mot chit c6 hoat tinh quang héa tao ra qua trinh oxy héa trén
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bé mat dé loai bo cac chat doc hai nhu cac h(_)’p chét hitu co hay vi khuén,... khi né duoc tiép xuc
voi anh sang mat trg‘)i. TiOz co nhiing lgi thf: cua sy on giinh hoéa hoc cao, khf)ng gay doc [6].
Fe»0s la dang oxit sat bén nhat, c6 tinh ban dan va dugc xep vao loai chat ban dan loai n, c6 hi¢u
suat dién tir tot, d0 Oon dinh cao. Két qua cho thay, cic hat nano Fe;O3 dugc phat trién c6 thé cpi
1a mot vat liéu hiéu qua, déc biét cho cac ing dung luu trir nang luong, vat liéu tur,... Cac cau
tric nano lién két v6i nhau c6 khoang trong cho phép nhiéu ion dién phén tiép xtic vé6i vat liéu
hoat dong hon, diéu nay lam ting dang ké hiéu suit dién hoéa va do dan dién, vi vay, Fe,Os gilp
san pham Silica+ dugc kich hoat mang mét dang nang luong dién tir [7].
~Muc ti€u cua bai nghién ctru nay nham d4nh gia anh huong cia chat xuc tac sinh hoc Silica+
doi voi qua trinh xtr Iy nude thai chan nudi bang cong nghé sinh hoc hiéu khi dua trén kiéu mo
hinh SBR quy mé phong thi nghiém.
2. THUC NGHIEM
2.1. Vit liéu nghién ciru
2.1.1. Nuoc thai nghién ciru
Nudc thai chan nuo6i duoc léy tai bé thu gom cua ho chan nuoi tai xa Trung An, huyén Cu Chi
dé thuc hién thi nghiém. Nudc thai sau khi lay vé duoc pha loang dé co6 gia tri COD khoang 1000
mg/L.
Thanh phan tinh chat nude thai chin nudi dua vao mo hinh dwoc thé hién trong bang sau:
Bing 1. Tinh chat cia nwée thdi chan nudi dau vao.

STT | Chi tiéu | Pon vi | Gia tri trung binh

1 | COD mg/L 924
2 | BODs mg/L 683
3 | TongN | mg/L 161
4 | TéngP | mg/L 35

5 | Amoni | mg/L 125
6 | Alk mg/L 521
7 |pH - 7,15
8 | Silica mg/L 155
9 |TSS mg/L 73,2

2.1.2. Bum hoat tinh hiéu khi

Bun vi sinh nuéi cé}{ ban déau 1 bun hiéu khi duoc iy tai nha may xt Iy nudce thai tap trung
khu cong nghiép Tay Bac Cu Chi duong D3, xa Tan An Hoi, huyén Ca Chi, TP. H6 Chi Minh.

Bun sau khi lﬁiy vé duoc dua vao m6 hinh nu6i ciy VOi r}éng do MLSS = 5000 mg/L — 6000
mg/L qua bom dau vao, van hanh ¢ ché do me, nubi cay két hop bd sung men vi sinh hiéu khi
(Loai BIO-MTS5 véi ti 1€ 1 g/20 mL). M6 hinh nu6i cay dugc duy tri voi tai trong xu 1y 1a 0,2
kgCOD/ms.ngéy, cho dén khi hiéu qua xtr 1y 6n dinh (khoang 15 ngay). Sau do, lugng bun nudi
cay dugc chia déu cho 2 m6 hinh gom mé hinh SBR 1 va m6 hinh SBR 2, nong do MLSS cua ca
2 md hinh 1a khoang 4.000 mg/L.
2.1.3. Vit liéu mé hinh

Mo hinh SBR quy md phong thi nghiém dugc gia cong bang nhua acrylic day 5 mm két hop
v6i hé thong suc khi lién tuc. M6 hinh SBR dugc gia cong tir dng nhya Acrylic dudng kinh trong
240 mm day 5 mm, cao 500 mm, thé tich mo hinh 1a 22,61 lit va thé tich hitu ich ciia mo hinh la
10 lit (chiéu cao tuong ung la 221 mm). M6 ,h‘lnh SBR dugc 1§1p dat bo suc khi bao gom: May
théi khi c6 thé diéu chir}h lu’y lugng thoi khi, ong c}én va dia théiq khi. Bén canh duoc lap dat van
dé thuan tién cho viéc lay mau. M6 hinh SBR ¢6 cau tao dugc thé hién trong hinh sau:
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Hinh 1. M6 hinh hiéu khi SBR.
2.2. Phuong phap nghién ctru
2.2.1. Phuong phap nghién cuu thuc nghiém

Nudc thai dau vao duge cho vao 2 mo hinh thi nghiém, m6 hinh SBR 1 khong bd sung hdn
hop Silicat+ va md hinh SBR 2 ¢6 b6 sung hon hop Silica+. M6 hinh SBR 1 va SBR 2 ¢6 thoi
gian suc khi 1a 20 tiéng va lang 4 tiéng. So d6 thi nghiém duoc thé hién trong hinh sau:

»

l |

A A 10 L
ir ir
L YVY
SBR 1 SBR 2
Silica+ 0 mg/L Silica+ 10 mg/L

Hinh 2. So do thi nghiém.
2.2.2. Phirong phdp ldy mau va tan sudt ldy mau
Céac mau tai phong thi nghiém duogc 1y nhu sau:

Bing 2. Vi tri ldy mau.

STT Tén mau Vi tri ldy mau Phuong phap 14y miu

1 | Nudc thai dau vao | Bé chira Lay 2 lit nudc thai dau vao.

2 | Nu6c thi diura 1 | Phong thi nghiém Ir;ﬁzt2 lit nudc trén mat khi da lang duoc 30

3 | Nudc thai ddura2 | Phong thi nghiém Fl)ﬁztz lit nu6e trén mgt khi 44 lang dugc 30

4 | Bun hidu khi 1 Phong thi nghiém Suc khlqO the tlc,h 8’11t. Lay 25 mL trén mat va
25 mL ¢ van dudi day

5 | Bun hiéu khi 2 Phong thi nghiém Suc kh170 the th’h 8’11t. Lay 25 mL trén mat va
25 mL ¢ van dudi day

Tén suét 1y mau duoc thé hién trong bang sau:
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Bing 3. Tan sudt ldy mau.
STT Tén mau Tan sudt Chi tiéu phén tich

1 | Mau dau vao 1 lan/ngdy | TSS, COD, BOD5, NH4+, TN, TP, Alk, pH

3 | MAu diu ra SBR 2 I lin/ngay I@?:;ai%g; EOD5, NH4+, TN, TP, Alk, pH, Silica+

4 | Mau bun SBR 1 1 lan/ngdy | MLSS

Mau bun SBR 2 1 lan/ngay | MLSS

(6)]

Ghi chu. n la ngay thi nghiém.
2.2.3. Phurong phdp phdn tich mau
Phuong phép phan tich cac chi tiéu dugc thé hién trong bang sau:
Bdng 4. Phuong phap phan tich cdc chi tiéu.
STT | Chi tiéu | Phuong phap phan tich

1 | COD SMEWW 5220C:2017
2 | MLSS | TCVN 6625:2000

3 | Amoni | TCVN 6197:1996

4 | TN TCVN 6624-2:2000

5 | TP TCVN 6202:2008

6

Silicat | SMEWW 4500-Si C&D
3. KET QUA VA THAO LUAN

3.1. Hiéu qua xir ly COD
Nudc thai chdn nudi c6 gié tri COD trung binh 924 mg/L. M0 hinh SBR 1 va SBR 2 dugc van
hanh song song xuyén sudt 10 ngady. Su thay d6i COD duoc thé hién trong hinh 3.
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Hinh 3. Su bién thién COD qua cdc ngay.

Theo hinh 3, nong do COD déu ra clia SBR 1 va SBR 2 ¢6 gié tri trung binh lan luot dat 76,9
mg/L va 57,9 mg/L. Hi¢u qua xtir ly COD cua SBR 1 va SBR 2 dat gia tri trung binh lan luot la
91,8% va 93,8%.

So sanh két qua cua SBR 1 va SBR 2, ta thiy hiéu qua xur Iy ciia SBR 2 tt hon 2% so véi
SBR 1.
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3.2. Hiéu qua xir ly Amoni

Nudc thai chan nudi c6 gid tri Amoni d’ﬁu vao trung binh 124,5 mg/L. M6 hinh SBR 1 va
SBR 2 dugc van hanh song song xuyén suot 10 ngay. Sy thay doi Amoni dugc thé hién trong
hinh 4.
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Hinh 4. Su bién thién Amoni qua cdc ngady.

Theo hinh 4, Amoni dau ra cua SBR 1 va SBR 2 ¢6 gid tri trung binh lan luot dat 5,5 mg/L va
14,7 mg/L. Hi¢u qua xtr Iy tong Amoni ciia SBR 1 va SBR 2 dat gia tri trung binh lan lugt 1a
95,6% va 88,9%.

So sanh két qua cua SBR 1 va SBR 2, ta thdy hiéu qua xtr 1y ciia SBR 1 t6t hon 6,7% so véi
SBR 2.

3.3. Hiéu qua xir ly tong Nito

Nude thai chin nudi co gia tri tong Nito dau vao trung binh 160,6 mg/L. M6 hinh SBR 1 va

SBR 2 dugc van hanh song song xuyén sudt 10 ngay. Su thay d6i TN duoc thé hién trong hinh 5.
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Hinh 5. Su bién thién tong Nito qua cdc ngay.

Theo hinh 5, tong Nito dau ra cua SBR 1 va SBR 2 ¢ gia tri trung binh 1an luot dglt 75,3
mg/L va 85,7 mg/L. Hi€u qua xur Iy tong Nito ciia SBR 1 va SBR 2 dat gié tri trung binh lan luot
12 53,1% va 46,9%.

So sénh két qua cia SBR 1 va SBR 2, ta thiy hiéu qua xir 1y ciia SBR 1 tot hon 6,2% so véi
SBR 2.

3.4. Hiéu qua xir 1y tong Photpho

Nudc thai chin nudi co gia trj tong Photpho d4u vao trung binh 35,3 mg/L. M6 hinh SBR 1 va
SBR 2 duogc van hanh song song xuyén sudt 10 ngay. Su thay d6i TP dugc thé hién trong hinh 6.

Theo hinh 6, tong Photpho dau ra cua SBR 1 va SBR 2 ¢6 gia tri trung binh lan luot dat 11,6
mg/L va 13,9 mg/L. Hi€u qué xtr 1y tong Photpho ciia SBR 1 va SBR 2 dat gia tri trung binh lan
luot 12 67,2% va 60,5%.
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So sanh két qua cua SBR 1 va SBR 2, ta thiy hiéu qua xir 1y ciia SBR 1 t6t hon 6,7% so véi
SBR 2.
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Hinh 6. Su bién thién tong Photpho qua cdc ngay.
3.5. Su bién thién MLSS
Biéu do bién thién MLSS
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Hinh 7. Sy bién thién MLSS.

Két qua nong do MLSS trong 3 ngay nghién ctru cho thiy: & mé hinh 1 ndng do chét rin lo
limg trong m6 hinh 1 6n dinh hon mé hinh 2, vao ngay 2 tang 4% va ngdy 3 giam 5% so voi
ngay 1. G mo hinh 2: Nong do6 chét ran lo limg giam qua tung ngay, ngay 2 giam 13% va ngay 3
giam 29% voi ngay 1. Diéu nay cho thdy, hdn hop Silicat lam giam nong d6 bun hoat tinh trong
mo hinh. Hon hop Silica+ ¢6 kha niang lam ting tbc do phan hity COD trong nudc, tir do, day
nhanh qua trinh phan hity ndi bao ctia vi sinh vat trong mé hinh.

3.6. Su bién thién SiO>

Nudc thai chan nu6i c6 gia tri SiOz dau vao trung binh 15,5 mg/L. M6 hinh SBR 1 va SBR 2
duoc van hanh song song xuyén sudt 10 ngay. Su thay doi SiO; dugc thé hién trong hinh 8.

Theo hinh 8, SiO; hi¢n hiru trong SBR 1 va SBR 2 c6 gid tri trung binh lan luot dat 24,7
mg/L va 16,4 mg/L. So sanh két qua ciia SBR 2 dugc bo sung 10 mg/L nhung ¢ két qua phén
tich thap hon so v6i SBR 1 khong bo sung Silica+.
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Hinh 8. Su bién thién SiO, qua c&c ngay.
4. KET LUAN

Tac gia da xay dung 2 mo hinh SBR véi 1 mé hinh khéng st dung Silica+ va 1 mo hinh sir

dung Silica+ nham thuén loi cho viéc so sanh gitta 2 mo hinh va thu duogc cac két qua sau: hiéu
qué xir Iy COD t6t hon 2%, amoni kém hon 6,7%, tong Nito kém hon 6,2%, tong Photpho kém
hon 6,7%, ndng d6 MLSS giam 29%, mé hinh 2 ¢ két qua phan tich SiO thip hon mé hinh 1
mic du ¢6 bd sung 10mg/L Silica+. Nhin chung, ¢ thé thay, Silica+ ¢ anh huéng dén qua trinh

sin

h hoc hiéu khi cu thé 1a hd trg quﬁn thé VSV tiéu thu hop chét hitu co ¢ trong nudc thai chan

nudi tot hon.
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ABSTRACT
The effect of Silica+ on the aerobic process in wastewater treatment

Silica+ is a bioresonant catalyst capable of accelerating biochemical reactions by
stimulating water molecules to act with electromagnetic energy. With the experiment of
adding Silica + to the SBR tank, the results showed that the COD treatment efficiency was
2% better, ammonium was 6.7% worse, total nitrogen was 6.2% worse, total phosphorus
was 6.7% worse, MLSS concentration decreased by 29%, all the above results were
compared with SBR tank without Silica+.

Keywords: Biocatalysts; Aerobic process; Livestock wastewater.
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