ISSN: 1859-2171

e-1SSN: 2615-9562 TNU Journal of Science and Technology 204(11): 85-90

NGHIEN CUU XU LY MQT SO THANH PHAN CHAT O NHIEM CO TRONG
NUGC THAI CHAN NUOI QUY MO VUA VA NHO BANG VAT LIEU HAP
PHU ZEOLIT X.P; KET HQP VOI NHOM OXIT

Duong Thi Hau", Lyc Tién Thuan, Tran Thj Ai Linh
Truong Dai hoc Nong Lam Bac Giang

TOM TAT

Két qua nghién ciru duoc nhém tac gia thuc hién trén mau nudc thai cla trang trai chin nudi lon
tai xi Ngoc Van - Tan Yén - Bic Giang v6i quy mo dudi 200 con. Trong qua trinh chan nudi,
trang trai da phét sinh mot lugng 16n nude thai c6 chira nhiéu thanh phan giy 6 nhidém mai truong
ddc biét 1a cac hop chét hitu co. Mic du trang trai dd dau tu hé thong Biogas dé xir 1y, tuy nhién
chat lugng nudc thai van chua dat quy chuan. Vat liéu dugc nghién ctru dé xir Iy bao gdm Zeolit
X.P1, Al,Os. Két qua ctia nghién ciru chi ra rang gia tri khdi luong ti wu ctia Zeolit X.P; 12 59 va
0.3g Al,O3 ddi voi 200mL nude thai. Hidu suat xtr 1y cac thong sé lan luot 1a TSS dat 59,69 —
84,31%, COD dat 84,9 — 87,47%, BOD; dat 88,65 — 91,58%, Nito tong so dat 89,98 — 91% va
Photpho tong sé dat 41,74 — 48%, dat QCVN 62- MT:2016/BTNMT

Tir kKhéa: Nude thai chin nudi; xir Iy 6 nhiém hitu co; vt liéu hdp phu, Zeolit X.P1; Nhom oxit

Ngay nhdn bai: 04/6/2019; Ngay hoan thi¢n: 07/8/2019; Ngay ding: 12/8/2019

STUDY ON SOME POLLUTANT SUBSTANCES TREATMENT IN SMALL
AND MEDIUM SIZE OF BREEDING WASTE WATER BY ZEOLIT
SUBTITLES X.P1 COMBINED WITH ALUMINUM OXIDE

Duong Thi Hau”, Luc Tien Thuan, Tran Thi Ai Linh
Bacgiang Agriculture and Forestry University
ABSTRACT

The research results were performed on wastewater samples of pig farms, located in Ngoc Van -
Tan Yen - Bac Giang with a scale of less than 200 pigs. During the farming process, the farm has
discharged a large amount of livestock wastewater containing many components polluting the
environment, especially organic compounds. Although the farm has invested in biogas systems for
treatment, the quality of wastewater after the biogas has not met the standards. Adsorption materials for
the treatment include Zeolite X.P;, Al,Os. The study results showed that the optimal value of Zeolite
X.P; is 5g and 0.3g Al,O5 for 200mL of wastewater. The processing efficiency of the numbers is TSS
reaching 59.69 - 84.31%, COD reaches 84.9 - 87.47%, BOD reaches 88.65 - 91.58%, Nitrogen reaches
total 89.98 - 91% and total phosphorus reached 41.74 - 48%.
Key words: Breeding wastewater; organic pollution treatment; adsorbent; Zeolite X.P1;
Aluminum oxide
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1. Mé dau

Nude thai chin nuéi ¢6 chira nhidu chét hiru
co d& phan huy tao nén cac san pham thir cip
giy anh huong dén méi truong, ngoai ra trong
nude thai chin nuédi con chira nhiéu loai virus,
trung giun san, ki sinh trung gay bénh... Pa
¢6 nhiéu phuong phap xtr 1y nhu phuong
phap sinh hoc, loc mang, hip phu,... Tuy
nhién hién nay phuong phap hap phu van
duoc xem la phuong phap hi€u qua vi vat liéu
sir dung 1am chat hap phu phong phu, than
thi€n véi moi truong va c6 do an toan cao.
Viéc nghién ctru tng dung Zeolit X.P; két
hop nhom oxit d& hap phu cac chit hitu co
chura trong nudc thai chan nudi cé y nghia
khoa hoc trong linh vuc xt Iy nudc thai chan
nudi, gop phan bao vé moi truong.

2. Phuong phap nghién ciru

2.1. Phwong phdp ldy méau

Thoi gian ldy mau: 9h

Tan sudt ldy mau: Cac mau nude thai duogc
liy 4 dot vao cac thang 12/2018; thang
1/2019, thang 2/2019 va thang 3/2019.

S6 hrong mau: 04 mau (01 mau /1 dot)

Vi tri ldy mau: sau cong xa cta bé Biogas
Phuong phdp ldy mau: theo TCVN 6663-
1:2011

Bdo qudn mau: theo TCVN 6663-3: 2008

2.2. Phuwong phdp phdn tich

Thong s6 nghién ctru dl}'Q’C phan tich bang
nhiing phuong phap cu thé nhu bang 1.

Bang 1. Phurong phap phan tich cdc chi tiéu trong

thi nghiém
Théng so Phwong phap phén tich
pH Po bang may do pH Meter ST5000
Nhiét do May do pH Meter ST5000
BODs SMEWW 5210B:2012
COoD SMEWW 5220C:2012

Nito tongs6  TCVN 6638:2000
Photphotongsd  TCVN 6202:2008
TSS TCVN 6625:2000 (ISO 11923:1997)

2.4. Phwong phdp bé tri thi nghigm
2.4.1. Thiét bj
- Tu sdy: say kho vat lidu truée khi thi nghiém

- Can phan tich 4 sb: can hoa chat, vat liéu
can thiét dé tién hanh thi nghiém

- Méy do pH ST 5000: do pH, nhiét do cua
mau nudc thai

- May do tong chét rin lo ling Model 711
Hang: Royce Techologies

- May UV - VIS 6100

- Tt 4m BODs

- May lic ngang 3006: lac mau phan tich
2.4.2. Vit liéu

- Vit liéu:

+ Zeolit X.P; siy & nhiét do 105°C trong 2 gio.
+ Nhdm oxit nung néng ¢ nhiét 6 750°C
trong 1 gio.

- Mau nuéc: 1y sau bé Biogas

2.4.3. B tri thi nghiém

Nghién ctru nay tién hanh thi nghiém véi 2
cong thirc nhu sau:

Cong thirc 1: Chi swr dung Zeolit X. P,

Cén ay, a,, as,...(g) Z~eolit X.Py vé’o binh tam
g’iéc chira 200 mL mau nude roi lac trén may
lac 1 tieng, d§ yén730 phut cho qua triqh hap
phu dat can bang dé tim ra A (g) zeolit toi uu.
Cong thirc 2: Sir dung Zeolit X.P, bo sung
Nhoém oxit

Can A(g) Zeolit X.P; vao binh tam giac cé
chira 200 mL mau nudc va lan luot cho thém
by, by, bs,... (g) nhom oxit vao cac binh theo
theo thur ty. Tién hanh lac 1 gio, d€ yén 30
phut nham tim ra gia tri B (g) nhém t6i wu.
2.5. Phwong phdp xi¢ Iy két qui
- Hiéu suat hip phu duoc danh gia thong qua
cong thtrc:

_ Cp-C,

H =——.1009
Ca Yo

Trong do:

H : Hiéu suat hap phu (%).

Co: Nong d6 ban dau (mg/l).

Ci: Nong do sau hap phu (mg/l).

- bBanh gia chat lugng nudc thai dau vao va
dau ra cta thi nghiém dugc so sanh véi
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QCVN 62 —MT: 2016/BTNMT, cét B quy
dinh gia tri C cta cac thong s6 6 nhidm trong
nuée thai chin nudi khi xa ra ngudn nudc
khéng ding cho muc dich cip nudc sinh hoat.
3. Két qua nghién ciu

3.1. Tinh chit ciia nwéc thii sir dung trong
nghién ciru

Mau nuée thai sau bé Biogas dugc ldy va
phan tich trudc khi tién hanh thi nghiém. Két
qua phan tich thé hién & bang 2.

Két qua phan tich cho thdy nuéc thai dau ra
ciia him Biogas vuot tiéu chudn cho phép
nhiéu 1an, khong du tiéu chuin dé thai ra moi
truong. Su bién dong cua cac thong sé COD,
Nts, Pts, TSS qua 4 lan phéan tich déu chiu anh
huong cua nhiét do. O 1an thi nghiém 1 nhiét
d6 12 21,1°C thap nhit trong 4 14n thi nghiém,
do nhiét do thap 1am cho kha ning phan hay
chit hitu co dién ra chdm hon nén ta co thé
thdy gia tri cac thong sé phan tich déu thip
hon so v6i nhitng 14n thi nghiém sau. Gia tri

1an 4 cao nhét vi nhiét do tdng cao s€ dién ra
qua trinh phan hay chat hitu co manh hon.
Tuy nhién sy bién dong BODs giita cac thang
khong gidng nhu ddi voi COD, nhiét d6 thang
1la thép nhét song gia tri BODs do dugc lai
cao thir 2 (796 mg/l). Piéu nay co thé giai
thich do viéc tang lugng thuc an, dinh dudng
vd béo cho dan lon dé xuét chu?)ng phuc vu
trong giai doan tét, déng thoi do nhiét do thép
nén han ché tdm rtra cho dan lon, ham luong
BODs sé cao hon.

3.3. Pdnh gid hiéu qua xi Iy chit hitu co
trong nwdc thdi chdan nudi cia Zeolit X. P,
3.3.1. Pdanh gid hiéu qua tai lan thi nghiém so 1
Tién hanh thi nghiém véi miu nude thai lay
lan 1, lidu luong ctia Zeolit X.P1 thay doi tir 0
g — 7 g voi luong mau phan tich 1a 200 mL [1],
[2]. Két qua qua trinh nghién ctru cho thdy chét
lwong mau nude thi nghiém thay doi theo lidu
lugng cua Zeolit X.P1, sy thay ddi d6 dugce thé
hién bang ké& qua cu thé & bang 3.

Bang 2. Két qua phdn tich chat lwong miede thai sau khi xit Iy Biogas

Théne s& Pon Thoi gian iy miu QCVN 62- MT:
g vi Lin 1 Lin 2 Lin 3 Lin 4 2016/BTNMT
pH 6,92 7.14 6,95 7.18 559
Nhiét do °C 21,10 25,8 22,60 28,60 -
TSS mg/l 255 281 302 330 150
CoD mg/l 1570 1675 1647 1764 300
BOD; mg/l 796 762 784 811 100
Nito tong s6 mg/l 290 333 315 353 150
Phot pho tong s6 mg/l 8,27 10,52 9,88 11,74 -
Ghi chu: *“-"" : Khong quy dinh
Bang 3. Gid tri ciia cdc thong so khi thay déi lieu lwong chat hap phu
~ _« Don Liéu lwong ZeolitX.P; (q) QCVN 62- MT:
e 1 2 3 4 5 6 7 2016/BTNMT
pH - 692 692 691 690 693 693 6095 6,96 55-9
Nhigtds  °C 21,1 211 211 21,1 211 21,1 211 211 -
TSS mg/l 255 210 198 120 88 50 70 85 150
CoD mg/l 1570 1423 1300 956 600 262 286 305 300
BOD;  mg/l 796 754 692 614 400 200 190 207 100
N‘t‘; g"“g mg/l 290 276 233 188 120 30 25 31 150
Photpho mon 827 817 798 635 596 512 515 520 -
tong so

Qua bang 3 ta c6 thé thiy chit luong miu nude phan tich co sy thay doi tuy theo liéu lugng sir

dung cua chat hap phu nhu sau:

Céc thong sb pH va nhiét do khong c6 su bién dong nhiéu gitta cac lidu luong str dung Zeolit X.P;.
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Céc thong sd con lai déu dién ra theo 2 xu
hudng trong d6 c6 xu hudng giam dan nong
d6 khi tang licu luong Zeolit X.P; tir Og —5g,
va c6 xu hudng ting dan nong d6 khi st dung
6g — 7g Zeolit X.Py. Diéu nay c6 thé giai thich
do tinh chét cua chat hip phu chi co tac dung
& mot gidi han nhét dinh, vuot qua gia tri t6i
uu d6 thi hi¢u qua hap phu giam. Ta c6 thé
thay rang & gla tri 5g la gia tri toi uu dé xir 1y,
tuy nhién & gla tri nay thi thong s6 BODs van
cao hon glO’l han cho phép.

Hiéu suat hip phu (101 voi timg thanh phan
gy 6 nhiém trong mau nudc thi nghiém duge
the hién qua bang 4.

Tur bang 4 ta thiy mac du hiéu suat xir Iy Nito
tong s khi thi nghiém véi 6g Zeolit X.P; cao
hon so véi khi st dung 5g nhung neu xét Ve
tong thé thi & gia tri 5g Zeolit X.P; van 1a tdi
uu nhit.

3.3.2. Pdnh gid hiéu qua ciia ca 4 lan thi nghiém
Két qué thyc nghiém cho thay hiéu qua hap
phu t6i vu cta Zeolit X.P; la 59/200 mL nudc
thai. Vi vay, trong qua trinh nghién curu kha
nang hap phu chat hiru co cia Zeolit X.P; da
thyc hién ¢ gia tri 5 /200 mL.

Dua vao bang 5 ta thay higu qua xur ly cac
thanh phan 6 nh1em c6 trong mau nudc thi
nghlern thay d6i theo cac lan thi nghlern voi
két qua nhu sau: Ham lugng TSS va Nito
tong sO qua 4 lan thi nghiém déu giam va dat
giGi han cho phép tai QCVN 62-
MT:2016/BTNMT (c6t B). Thong s6 COD
qua 4 lan thi nghiém thay rang hiéu qua lan 1

1a tot nhat, gia tri COD nam trong gi¢i han
cho phép. Cac lan thi nghiém sau mic du
ndéng d6 COD €0 giam nhiéu 1an so véi trude
xtr Iy nhung van vugt qua giéi han cho phép
(tr 1,04 — 1,1 lan) Gia tri BODs vuot tur 2 —
2,35 1an so v6i gii han cho phép. Tiur d6 ¢
thé thay kha nang xu Iy BODs cua Zeolit X.Py
tuong ddi thap, két qua xir Iy Photpho tong sd
cling tu:orng tu.

Hi¢u suét xir 1y timg thanh phan cu thé trong
mAu nudc thi nghiém duoc thé hién thong qua
bang 6.

Két qua bang 6 cho thay hi¢u xuat xur 1y TSS
khé cao (53,63% - 80,39%) trong d6 hiéu suat
lan thi nghiém dau tién 1a cao nhét (30,39%),
thip nhat 1a lan 4 (53,63%). Hiéu suat xu ly
COD dat tir 80,22% - 83,31%.

Kha nang xtr 1y Nito tong sb cua Zeolit X.P;
cao, hiéu sudt xur ly dao dong tir 84,38 —
89,65% qua cac thang. Kha nang xu ly
Photpho tong s6 tuong d6i thap, dat hi¢u suat
dudi 40%. Hiéu qua xu ly Photpho tong 50
cua Zeolit X.P; van chua dat gla tri dau ra so
voi quy dinh. Piéu nay duogc giai thich do ban
chat cau tric _phén tir cia Zeolit X.Py, do c6
dudng kinh 16 nho nén chi hap phu duoc cac
phan t nho nhu NH4 va cac hop chét hitu co
¢6 phan tir nho. b1 voi hop chat hitu co ¢co
phén tir lugng 16n, cac hop chat chira P ¢6
kich thude 1on khong thé xdm nhap dugc vao
hé¢ théng mao quan ctia Zeolit X.Py, qua trinh
hap phu chi xay ra trén bé mat Zeolit X.P,
nén hiéu sut xur 1y khong cao [3],[4].

Bang 4. Hiéu sudt xir Iy doi voi tirng théng s6 khi thay doi liéu heong chdt hap phu

Hiéu suit xir Iy (%)

Thdng so 0@ 19 2 3@ 49 59 6@ 7@
Tss 0 17,64 2235 52,94 6549 80,39 7254 66,66
CcoD 0 9,36 17,19 39,10 61,78 8331 81,78 80,57
BODs 0 5,27 13,06 2286 4974 7487 76,13 73,99
Nito téng sb 0 4,82 19,65 3517 5862 89,65 91,37 89,31
Phét pho tong sb 0 1,209 3,50 2321 2793 3808 37,72 37,12
Bang 5. Két qua phan tich chat lirong nuéc thai sau khi xi ly bang Zeolit X.P4
" £ . Thai gian lay mau QCVN 62- MT:
Thong s0 bonvi —a Lin2  Lin3  Lind 2016/BTNMT
pH 6,92 7,12 6,96 7,16 55-9
Nhiét do °C 21,1 25,8 22,6 28,6 40
TSS mg/I 50 96 66 153 150
CcoD mg/| 262 315 312 331 300
BOD; mg/| 200 219 220 235 100
Nito tong 50 mg/I 30 52 35 41 150
Phét pho tong sb mg/l 512 6,43 6,53 7,86 -
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Bang 6. Hiéu sudt xit Iy cdc thanh phan trong mdau nuée bang Zeolit X.P;

Hiéu suat xir Iy (%)

Thong 50 Lin 1 Lin 2 Lin 3 Lin 4
TSS 80,39 65,83 78,14 53,63

CcoD 83,31 81,19 81,05 80,22
BODs 74,87 71,25 71,93 71,02

Nito tong s6 89,65 84,38 88,88 88,38
Phét pho tong sb 38,08 38,87 33,9 33,04

Bang 7. Két qua phdn tich mau nuée khi sie dung 5g Zeolit X.Py va thay d6i liéu lwong Al,Os

Liéu lwong 5g Zeolit X.P;

Théng s6 D‘?im Liéu lwgng AlLO; (g) %gZ\L/GI;IBEEI'ZN "\\/I/I:I_r )
: 0 0,1 0,2 03 0,4 05
pH - 692 692 691 690 693 693 55-9
Nhiét do °c 211 211 211 21,1 211 211 -
TSS mg/l 255 190 130 40 35 33 150
CcoD mg/l 1570 1300 890 193 203 230 200
BODs mg/l 796 539 234 67 65 58 100
Nito tong s6 mg/l 290 137 87 22 25 35,5 150
Phdt pho tong s mg/l 8,27 785 576 382 476 481 -

Bang 8. Hiéu sudt xit Iy doi voi tirng thong s6 khi sir dung 5g Zeolit Xy va thay déi liéu lwong Al,05

Hiéu suit xir Iy (%)

Théng sb

Liéu lwgng ALO; (9)

0 0,1 0,2 0,3 0,4 0,5
TSS 0 25,49 49,01 84,31 86,27 87,05
CcoD 0 17,19 43,31 87,70 87,07 85,35
BODs 0 32,28 70,60 91,58 91,83 92,71
Nito tong sd 0 52,75 70,00 92,41 91,37 87,75
Phét pho tong sb 0 5,07 30,35 53,80 42,44 41,83

3.4. Pdnh gid higu qud xir Iy cdc chét hitu
co trong nwdc thdi chan nudi ciua Zeolit
X.Py két hop véi nhém oxit.

3.4.1 Hiéu qua xu ly trong lan thi nghiém 1
Dua Va0 céc tai liéu di cong bd trude do va
diéu kién thuc té, nghién ctu da tién hanh
thuc nghiém sir dung 5g Zeolit X.P; (két qua
thi nghiém phan truéc) va thay doi luong
nhdm oxit tir 0g — 0,5g thu duoc két qua &
bang 7.

Tir bang 7 ta thdy khi bo sung thém Al,Oj thi
noéng do cac thong s6 giam nhanh chéng,
khoang giam nhanh nhat 13 khi st dung tir Og
—0,3g AlLO;, tir 0,4g — 0,5 g cac thong sb déu
cO su giam tuy nhién mic d giam chim va
van nam trong khoang gi6i han cho phép cua
quy chuan (trir thong sé6 COD c¢6 xu hudng
tang va vugt qua gioi han cho phép).

Hiéu suét xir Iy cu thé ddi voi timg thong sd
thé hién & bang 8.

T bang trén ta thay khi ting ham luong
AlL,Oj; thi hiéu suit xir 1y cac thong sb ciing
tang Ién, ting manh nhat khi sir dung Al,O5 &
tir khoang 0g — 0,3g; tir 0,4 — 0,5g hiéu suit
Xt ly cling tang Ién tuy nhién su tdng nay la
nho hon. Hiéu suét xir Iy BODs va Nito tong
s6 1a cao nhit co thé dat dén 92,71%. Két qua
trén cho thiy gia tri 0,3g Al,O3 1a khdi luong
t6i wu cho thi nghiém nay.

3.4.2. Pdnh gid hiéu qua cia ca 4 lan thi nghiém
Qua qué trinh nghién ctru thyc nghiém thay
rang hiéu qua hap phu tdi da cua Zeolit X.P;
va Nhom oxit 1an luot 1a 5g va 0,3g /200 mL
mau nudec. Vi vay, cac thi nghiém dugc
nghién ciru voi ty 1€ nay.

Duya vao bang 9 ta thiy hiéu qua xir 1y cac
thanh phan 6 nhiém c6 trong miu nudc thi
nghiém thay doi theo cac lan thi nghiém: tat
ca cac thong s6 phan tich qua 4 1an thi nghiém
déu giam va dat gii han cho phép quy dinh
tai QCVN 62- MT:2016/BTNMT (cdt B).
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Bang 9. Hiéu qua xi ly cac chat hitu co véi ty 1é ti wu Zeolit X.Py /A1,05/200 mL nuéc thai: 5g/0,3g/200 mL

Thong s6 Pon ] Thoi gian lay miu ] QCVN 62- MT:
vi ~Lanl___ Lan2 Lan3 Lan 4 2016/BTNMT
pH 6,91 7.15 6,95 7.19 559
Nhiét d °c 211 25,8 22,6 28,6 i
TSS mgll 40 84 52 133 150
CoD mg/l 193 241 236 283 300
BOD mg/l 67 83 80 92 100
Nito tongsé  mg/l 22 30 28 35 150
Phot psléo ©ong 382 5,28 5,13 5,98 i

Hiéu suét xir 1y timg thanh phan cu thé trong mau nudc thi nghiém dugc thé hién & bang 10:

Bang 10. Hiéu sudt xir 1y cdc thanh phan trong mau nwée bang Zeolit X.Py két hop AL,Os

Hiéu suit xir Iy (%)

Thong so Lan 1 Lén 2 Lan 3 Lan 4
TSS 84,31 70,1 82,7 59,69

CcoD 87,47 85,38 86,49 84,90
BODs 91,58 89,1 89,79 88,65

Nito tong s6 91,00 90,08 90,46 89,98
Phét pho tong sb 48,00 44,62 45,08 41,74

So v6i hiéu qua xu ly cua Zeolit X.P; (bang
6) ta thdy dugc hiéu qua cua viéc st dung
Zeolit X.P; bd sung Al,O; 1a cao hon rat
nhiéu, dic biét 1a hiéu qua xtr Iy BODs c6 thé
dat toi 91,58% gia tri BODs, nam trong giGi
han cho phép.

Céc két qua nghién ciru cho thiy rang viée sir
dung két hop Zeolit X.P; va Al,O; d&é xtr 1y
nudc thai chan nudi s€ tang hi¢u qua xu 1y so
v6i str dung vat liéu Zeolit X.Py. Cu thé TSS
tang tu 4,01 — 6,06%, COD tang 4,16 —
4,68%, BOD ting 16,71 — 17,63%, Nito tong
sd va photpho tong s lan luot ting tir 1,3 —
17,6% va 8,7 — 9,13 %.

4. Két luan

Khéi lwong hap phu chét hitu co tdi vu cua
Zeolit X.P; 14 5 g va cia Al,O; 12 0,3 g dbi
v6i 200 mL mau.

Str dung Zeolit X.P; bd sung Nhom oxit co
kha ning hip phu chit co ciia nude thai chin
nudi cao hon kha ning hip phu khi sir dung
Zeolit X.P; cu thé: TSS dat tir 59,69 —
84,31% (cao hon tur 4,01 — 6,06%), COD dat
84,9 — 87,47% (cao hon tir 4,16 — 4,68%),
BOD dat 88,65 — 91,58% (cao hon 16,71 —
17,63%), Nito tong s dat 89,98 — 91% (cao

hon tir 1,3 — 17,6%) va Photpho téng sb dat
41,74 — 48% (cao hon tir 8,7 — 9,13 %).

Nhu vay, tir két qua thuc nghiém thu duoc
cho thiy viéc ung dung Zeolit X.P; b sung
Nhém oxit trong xir 1y chét hiru co cua nudc
thai chan nuéi 12 kha tét. Tuy nhién, can ap
dung két hop dong thoi cac quy trinh cong
nghé dé nang cao hon nira hiéu qua xir Iy
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