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TOM TAT

Xt ly nudc thai sinh hoat hién dang 1a van dé dwoc quan tam, dic biét do anh huéng nghiém
trong dén moi truong soéng. Viéc st dung cac chat keo tu c6 ngudn goc tir thuc vat ti nhién,
sdn co va chi phi thap nhu day (Corchorus olitorius), mong toi (Basella alba), nha dam (Aloe
vera) va dau bap (Abelmoschus esculentus) mang lai mot giai phap day hita hen va than thién
voi moéi truong cho van dé nay. Thi nghiém 1 nhdm danh gia anh huéng nong d6 cac chat tro
keo (0, 20, 40, 60, 80, 100 mg/L) két hop cung 30 mg/L PAC lén hiéu suat xit Iy cho thdy, hén
hop gém 60 mg/L chiét xuat tir dau bap dat hiéu sudt xit Iy COD, do duc, nito tdng va phospho
téng tuong tmg 1a 64,18, 72,7, 78,81, 82,5%, vuot troi hon so véi cac chat keo tu c6 ngudn goc
thuc vat khac. Thi nghiém 2 nhim khao sat anh huéng ctia gia tri pH (pH 5, pH 6, pH 7, pH 8,
pH 9) va thi nghiém 3 khdo sat thoi gian lang (15, 30, 45 phut) 1én hiéu suat x@ ly nuéc thai
sinh hoat cho thay, tai pH 7 va thoi gian lang 45 phut, chiét xuat tir trai dau bap cho hiéu suat
loai bd COD dat 64,18% va do duc trén 89% ma khong lam thay ddi pH cta nudc. Qua d6 cho
thdy, viéc stt dung cac chat keo tu c6 nguédn goc tir trai dau bap dé xt Iy nudc thai sinh hoat 1a

gidi phap tiém ning.

Tt khoa: Chat tro keo tu, COD, do duc, niréc thai sinh hoat, pH, thoi gian ling.

1. DAT VAN BE

Keo tu 1a qua trinh lam cac hat phan tan lon
lén nho su tuong tac va két hop ching thanh cac
chat keo tu. Keo tu duoc stt dung dé lam sach
nuoc, lam ting qué trinh lang cac tap chat c6 do
phan tan nho va cac chat keo. Keo tu cé hiéu qua
khi tach cac hat phan tan keo (c6 kich thudc thudc
tir 3 - 100 um) trong hén hop nudc chira cac chat lo
Itmg. Trong qua trinh 1am sach nu6c cip va nuoc
thai, keo tu xay ra dudi tac dong cta cac chat dic
biét duoc b sung vao ching — cac chat keo tu hay
con goi chat tro keo [1, 2].

Chat nhay duoc tach tir thuc vat 1a nhitng chat
tro keo tw nhién, cé khoi luong phan t cao, khi
hoa tan cac chat ndy trong nudc sé tao ra cac don
phan va duoc lién két boi lien két glucoside [3].
Céc chat gdm: Cacbohydrate, protein, alkaloids c6
mit trong chat nhay duoc chiét tach tir cac loai
thuc vat, day 1a cac hop chat chtta cac nhom bé

mit -COOH, g6c —OH tu do c6 kha ning keo tu va
galactan dugc dy doan la cung cip cac vi tri hap
phu yéu nhung voi s6 luong lon dan dén su két noi
v6i cac hat keo [4, 5]. Nhitng chét tro keo duoc 14y
ttr cac ngudn thyc vat nhw: Mong toi, nha dam, rau
day, dau bap c6 sén trong ty nhién, dé kiém, an
toan va ré nén chung duwoc st dung nhu nhing
chat xtt Iy nudc thai tiém nang [3]. Nhimg chat
keo tu tir ngudn gdc thuc vat nay cé tinh nhay, do
pH trung tinh va la nhimg polysaccharid & trang
thai ty nhién, khong doc, khong anh huong tiéu
cuc dén moi truong, duoc dung dé xit Iy chat thai
nhu: Nudc tr nha may dét, nuwdc ri rac, xuong
thuoc da, nha may dau co, nuéc thai cong nghiép
thuc phdm, cong nghiép keo, nudc thai nha may
stra, nudc thai sinh hoat [6]. Nudc thai sinh hoat 1a
mot trong nhiing nguyén nhan gay 6 nhiém moi
truong nuoc, dat. Theo Bo Tai nguyén va Moi
truomg (2019) [7], trong nam 2018, nudc thai sinh
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hoat chiém dén trén 30% leong nudc thai ra ao, ho,
song sudi. Toi 90% nudc thai sinh hoat x4 ra moi
truong khong qua xt ly, gay ra tinh trang 6 nhiém
kénh, song, ho, anh huéng t6i chat luong cuodc
séng va canh quan méi truong. Co it thong tin vé
viéc stt dung chat keo tu tir ty nhién dé xt ly nudc
thai sinh hoat, vi vay “Nghién cuu kha nang xir [y
nuée thai sinh hoat bang cédc chat tro keo tir mot
s0 loai thuc vat”rat can thiét, nhim xac dinh duoc
nong do ctia cac chat tro keo, gia tri pH va thoi
gian ling dat hiéu qua cao trong qua trinh xit ly
nuoc thai sinh hoat, gép phan gidm thiéu 6 nhiém
moi truong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

MaAu nuoc thai sinh hoat duoc thu 30 lit ti
nhiéu vi tri trong h6 ga (Hinh 1) ctia khu dan cu A
c6 toa do (957°39.709”N, 1057’32.062”E) tai tinh
Kién Giang luc 10 gi¢ sang, dugc thuc hién theo
TCVN 5999:1995 [8], TCVN 6663-3:2008 [9].

Hinh 1. Khu vue thu mau nudc th

Quy trinh trich chat keo tu tir nha dam, mong
toi, rau day va dau bap duoc trién khai theo Vit Thi
Cam Van (2019) [10].

Lo hoi: La tuoi duoc thu mua va rira sach, loai
b6 vé va lay phan gel. Gel 16 hoi duoc hoa tan
trong aceton theo ti 1é nguyén liéu/dung méi: 1/3
(v:v), phan két tta duogc thu lai va sdy kho & 40°C
cho dén khi khoi luong khong déi, cudi cting duoc
nghién thanh bot.

Dau bip: Trai dau bap twoi duoc ria sach,
xay nhuyén va ndu trong 80°C, sau d6 cho

aceton vao, ty lé nguyén liéu/dung méi: 1/3
(v:v), phan két tia duoc thu lai va say kho & 40°C
cho dén khi khoi lwong khong ddi, cudi cung
duoc nghién thanh bot.

Rau day va méng toi 14y phan 14, than twoi,
duoc rita sach, loai bo phan thoi. Sau do, xay
nhuyén va niu trong 80°C, cho aceton vao theo
ti 1é nguyén lieu/dung moi: 1/3 (v:v), phan két
tta duoc thu lai va say kho & 40°C cho dén khi
khoi luong khong ddi, cudi cung duoc nghién
thanh bot.

2.2. Phuong phap nghién ciru

Mau nudc thai sinh hoat trudéc khi xti ly, duoc
xac dinh cac chi tieu vé pH, BOD, COD, d¢ duc,
nito tdng, phospho téng dé danh gia muc do o
nhiém. Cac thi nghiém duoc thuc hién theo
phuong phap Jar-test [11]. Sau khi xit 1y, nuwdc thai
sinh hoat tiép tuc duoc do pH, do duc, xac dinh
COD ban dau, nito téng va phospho téng. Méi
nghiém thiec 1a 1/2 lit nudc thai.

Thi nghiém 1: Nuéc thai sinh hoat ban dau
duoc diéu chinh vé pH 7, @ duc ban dau pha
loang vé 100 NTU, do nong do COD ban dau, nito
téng, phospho téng. Sau do, b6 sung PAC 10 mg/1
khudy nhanh trong 3 phut, cho chat tro keo tir cac
thuc vat: Lo hoi (Al), dau bap (A2), mong toi (A3),
rau day (A4) voi néng do cac chat tro keo lan luot
1a 0, 20, 40, 60, 80, 100 mg/L, khudy cham trong 10
phut, dé ling trong 30 phut. Sau d6, do lai pH, do
duc, COD, nito téng va phospho tdng sau xit ly dé
tinh hiéu suat xt ly. Thi nghiém duoc bé tri hoan
toan ngau nhién, 2 nhan t6 (loai thuc vat va nong
do chat tro keo), 3 1an 14p lai. Cudi cting, x4c dinh
duoc nong do va loai chat nhay tir thuc vat cho
hiéu suat tot nhat cho cac thi nghiém tiép theo.

Thi nghiém 2: Tiép tuc thuc hién tuong tu nhu
trén khi khao sat gia tri pH tir pH 5, 6, 7, 8, 9. Mau
nuoc duoc do lai pH, do duc, COD, nito téng va
phospho tdng trudc va sau xt ly dé tinh hiéu sudt
xtt ly. Thi nghiém duwoc bo tri hoan toan ngau
nhién, 1 nhan t6 (gia tri pH) va 3 lan lap lai. Cudi
cung, xac dinh dwoc gia tri pH cho hiéu suit tot
nhat.

Thi nghiém 3: Ti€p tuc thuc hién khéo sat thoi
gian lang lan luot 1a 15, 30, 45 phut. Nong do va
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loai chat tro keo tir thue vat duoc chon 13 t6i wu tir
thi nghiém ban dau. pH duogc chon tir thi nghiém
2. Thi nghiém duoc bé tri hoan toan ngau nhién, 1
nhan to (thoi gian lang) va 3 lan 1ap lai. Mau nuoc
duoc do lai pH, do duc, COD, nito téng va phospho
téng trudc va sau xtt dé tinh hiéu suat xt ly.

bo duc duoc xac dinh bang cach do bang may
cam tay TUB-430 Gondo (Pai Loan). pH duogc do
biang may do pH (Sension + pH 1, HACH — My).
Xac dinh nito tdng bang phuong phap do mat do
quang & budc soéng 420 nm theo TCVN 6638:2000
[12]. Xac dinh phospho téng biang phuong phap do
mat d0 quang & budc song 700 nm theo TCVN
6202:2008 [13] trén may quang phd tt ngoai kha
kién UV 1800 (Shimadzu, Nhat Ban). Phuong phap
do COD theo TCVN 6491:1999 [14]: Lay chinh xac
2,5 mL mau nudc thai vao 6ng nghiém dung sin
dung dich oxi héa (1,5 mL K,Cr,0, /HgSO,/H,SO,
va 3,5 mL dung dich Ag,S0,/H,SO,). Dat ong
nghiém chtta mau tht trong may pha mau 120
phut, nhiét do 1a 150°C. Sau d6, ldy mau ra dé
ngudi va do trong may mat dé6 quang & budc song
600 nm. Xay dung duong chuin dua trén dung
dich KHP va tinh trén cong thuc:

[COD] = a. V1.000 (mg/L).

Trong d6: a 1a ham lwong COD tim duoc theo
dd thi chuén, tinh bang (mg); V 1a thé tich miu
nudc dem thi nghiém (mL).
d6 duc ban dau — d9 duc sau xrly

do duc ban dau

Hiéu suat xtt ly do duc = ( ) <100

Hléu Suﬁt Xl“l’ ly COD — (COD ban dau — COD sau xir \) « 100

COD ban dau

Hiéu sudt x 1y nito t6ng _ (mmrongban dau - nito tong sau xv x}') «100

nite tong ban dau

" Ty » fospho tong ban dau - phosphe tong sau xely
Hiéu suatxitly phospho tong =(p i Jp = ) 100
phospho tong ban dzu

2.3. Phuong phép xtt Iy s6 liéu

St dung phan mém Microsoft Excel (version
2506) dé tong hop, tinh toan so6 liéu. St dung
phan mém Staghraphics Centurion XVIII dé phan
tich phuong sai hai nhan t6 (two-way ANOVA) va
mot nhan t0 (one-way ANOVA). So sanh trung
binh cac nghiém thic dua vao kiém dinh F & do
tin cay 5%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Panh gia mic d6 6 nhiém nudéc thai sinh
hoat ban dau

Bang 1 trinh bay gia tri caa COD, BOD, téng
Coliform, pH, phospho téng, nito téng trong mau
nudc duoc thu tai ho ga.

Béng 1. Két qua phan tich miu nuéc ban dau

’ QCVN
Dat muc A, luong xa thai >

1 COD mg/L 34,32+4 <50 90,000 m* /gy
2 BOD; mg/L 58+ 0,5 <15 Vuot mitc cho phép
3 Téng Coliform | MPN/100ml | 1,6x 10° <3.000 Vuot mtc cho phép

. Dat muc A, luong xa thai >
4 Phospho tong mg/L 2,84 £ 0,05 <3,0 20,000 m*/ngay
5 Nito tong mg/L 34,32+0,1 <20 Vuot mtc cho phép
6 pH 6,69 6-9 Mt d6 cho phép

Bang 1 cho thay, chi s6 COD ctia mau nuéc
ban dau trudc khi xirly 1a 34,32 + 4 mg/L; BOD; 1a
58 + 0,5 mg/L; phospho téng 1a 2,84 + 0,05 mg/L;

nito téng 34,32 + 0,1 mg/L, pH = 6,69; do duc 107
+ 5,3 NTU. So sanh véi QCVN 14:2025 [15] thi hau
nhu cac két qua déu vuot mic cho phép, chi riéng

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 9/2025 73



KHOA HOC & CONG NGHE

chi so pH dat trong ngudng 6 - 9, COD va phospho
téng dat muac do A, voi luong xa thai tréen 20.000
m®/ngay trong khu dan cu. Diéu nay cho thay,
nuoc thai sinh hoat khu dan cu chua duoc xtt Iy tot
va co thé duoc cac ho gia dinh x4 thing ra kénh,
muong ma khong qua xit ly.

3.2. Anh hudng ciia nong do chit tro keo téi
kha nang xit Iy nudc thai sinh hoat

Qua trinh xt Iy nudc thai sinh hoat duoc thuc
hién theo phuong phap Jar-test [11], thong qua cac
chi tieu: Hieu sudt xtt Iy do duc, hieu suat xt ly
COD, su chenh lech gi4 tri pH, hiéu sudt xit ly nito
téng, phospho téng voi chat tro keo tir méng toi,
nha dam, dau bép, rau day theo néng do lan luot 0,
20, 40, 60, 80, 100 mg/L, co dinh chi tieu pH 7,
PAC 30 mg/L, thoi gian ldng 30 phut.

Bang 2. Hiéu suit xir ly d6 duc bing céc chit tro keo véi cac ndng do khac nhau

Do Rau day Mbobng toi Dbau bap Nha dam
duc  |Po 5
buc Poducl 1o | Poduc | Hieu | Poduc | Hien |2°2%C| Hiey
an | sau XU - AR . A . sau xir " % CV
dAu Iy suat |sauxitly | suat |sauxly | suat Iy suat
s P N s
(NTU) | (NTU) xtely %) | (NTU) |xtly %) | NTU) |xirly %) (NTU) xtrly (%)

0 mg/L 28,33 | 71,878 21,97 78,194 28,13 72,065 | 4227 | 58,02¢° | 10,5
20 mg/L 28,63 | 71,57¢ 21,6 78,55% 23,1 77,065 | 38,28 |61,98% | 89
40 mg/L 29,5 70,74¢ 28,53 71,664 28,57 71,6340¢ 386 |61,66% | 6,1

100,7 +
60mg/L| 05 18,17 | 81,94 32,87 | 67,36%¢ | 27,46 72,7%¢ | 36,1 | 64,15 | 94
80 mg/L 19,9 | 80,23%b 33,9 66,33¢P¢ 23,8 76,3652 45,6 54,71% | 14,2
100 Ab Cbe Bb De
mg/L 22,93 | 77,22 32,6 67,62¢"¢ 26,1 74,08 45,2 55,11°¢ | 12,3
%CV 5,8 7,08 2,8 6,02

Ghi chii: Cdc chir cdi a, b, ¢, d giong nhau trong cung mot cot, cic chi¥ cdi A, B, C, D giong nhau
trong cung mot hang thi khong co sur khac biét vé mat thong ké ¢ khodng tin ciy 95% theo kiém dinh F.

Két qua tir & bang 2 cho thdy, hiéu suat xtt ly
d6 duc caa chat tro keo tir 4 loai thuc vat c6 hiéu
suat xtt Iy khac nhau. Déi véi chat tro keo tir rau
day, & nong do 60 va 80 mg/L 1a hiéu qua nhat so
voi cac nong do khac. Déi voi mong toi, nong do
cho hiéu suat t6t nhat 1a 0 va 20 mg/L so véi cac
noéng do khac. Déi véi dau bap, néong do 20 va 80
mg/L cho két qua cao hon so véi cac néng do6 con
lai. Doi véi nha dam, néng do dat hiéu suit tot
nhat 1a 20 va 40 mg/L.

So sanh cuing nong do & nhitng chat tro keo
khac nhau, tai 0 va 20 mg/L, mong toi dat hiéu
suat lan luot 1a 78,19 va 78,55%, cao hon c6 y nghia
so voi 3 loai thuc vat con lai. Tai néng d6 40 mg/L,
rau day, dau bap va mong toi déu cao tuong duong
va cao hon nha dam. Tir cac néng do 60, 80, 100
mg/L, chat tro keo tir rau day dat hieu sudt xi ly
lan luot 1a 81,9, 80,23, 77,22%, cao hon c6 y nghia

vé mat thong ké so voi mong toi, dau bap va nha
dam. So véi két qua nghién ctru cta Le Thi Hoang
Oanh va cs (2020) [11], cting st dung rau mong
toi két hop PAC dé xit Iy do duc dat trén 90% thi
két qua cta nghién ciu nay thap hon kha nhiéu,
theo d6 mong toi chi dat 78,55%. Su khac biét nay
phan 16n 1a do cac hop chat lo ltmg, nguyén nhan
chinh gay ra 6 duc, trong ctia nudc thai sinh hoat
khac biét rat ro so véi mau ctia nudc song To Lich.

boi voi hieu suat xtt Iy COD, day 1a mot
trong nhimg chi tiéu xac dinh do 6 nhiém trong
nudc, cac chat tro keo c6 tac dung tao két néi véi
cac hop chat lo ltng va kéo chung lang xudng.
Két qua & bang 3 cho thdy, hiéu suat xit Iy COD
ctia chat tro keo tir rau day va dau bap dat hiéu
qua & 60 mg/L so voi cac nong do con lai. Doi
voi chat tro keo tir mong toi, cac nong do 40, 60,
80 mg/L dat hiéu suat xit Iy COD cao hon cac
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nong do khac. P6i véi nha dam, cac nong do dat
hiéu suat xtt 1y cao 1a 0, 40, 60, 80 mg/L so voi
cac néng do khac.

Khi so sanh & cung day nong do, tai 0 mg/L
nha dam dat hiéu suat t6t nhat 1a 57,04%. Tai 20
mg/L, rau day va dau bip dat hiéu suit twong
duong, 1an luot 1a 52,81% va 53,44%, cao hon vé mat
thong ké so véi moéng toi va nha dam. Tai 40 mg/L,
mong toi va nha dam dat hiéu sudt cao hon, 14n luot

1a 55% va 55,88%. Tai nong do 60 mg/L, rau day va
dau bap déu cao hon 2 loai thyc vat con lai va dat
tuong duong nhau 1a 63,97% va 64,18%. Tir cAc nong
do 80 va 100 mg/L, hiéu suat cta cac chat tro keo
déu giam duoi 60%. O néng d6 80 mg/L, méng toi
va nha dam cao tuong duong nhau va cao hon rau
day, dau bap. O nong do 100 mg/L, rau day va dau
bap cao hon 2 loai thuc vat con lai.

Bang 3. Hiéu sudt xit ly COD béng cac chat tro keo véi cac ndng do khac nhau

CoD Rau day Moéng toi Dau bip Nha dam
ban COD Hiéu COD Hiéu COD Hiéu COD Hiéu
dau sau suat sauxit | suat sau suat sau suat | 4CV
(me/L) xut ly XU ly XU xir ly XU xut ly XU
(mg/D) | Iy %) | (mg/L) | ly %) | (mg/L) | Iy (%) | mg/D) | ly ()
0 16,38 | 53,46 17,35 | 50,71 | 17,91 | 49,12 | 15,12 | 57,044 | 57
mg/L
20 16,61 | 52,81" | 18,33 | 47,92% | 16,39 | 53,44* | 17,56 | 50,12% | 4,3
mg/L
40 17,92 | 49,085 | 15,84 55,01 17,61 | 49,985 | 1553 | 55,88% | 57
mg/L | 3524
60 0,6
12,69 | 63,974 15,6 55,69 | 12,61 | 64,18% | 14,11 | 59,92% | 5,7
mg/L
80 20,12 | 42,855 14,91 57,644 19,34 45,028¢ 14,75 | 58,11% | 13,7
mg/L
100 Ab B b Bc
17,43 | 50,47 19,16 | 45,57% | 16,23 | 53,89 19,2 4545° | 7,2
mg/L
%CV 12,15 8,3 11,3 9,2

Ghi chii: Cdc chir cdi a, b, ¢, d giong nhau trong cung mot cot, cic chit cdi A, B, C, D giong nhau
trong cung mot hang thi khong co su khdc biét vé mat thong ké ¢ khodng tin cdy 95% theo kiém dinh F.
Bang 4. Két qua gia tri pH ctia nudc sau xiz ly bing céc chét trg keo ciia 4 loai thuc vat

pH ban dau Rau day Méng toi bau bap Nha dam
pH sau xtt ly
0mg/L 7 6,51 + 0,05 6,54 + 0,07 6,85+ 0,03 7,17 £ 0,06
20 mg/L 7 7,02 +£0,03 6,5+0,2 6,97 £0,1 6,92 £ 0,07
40 mg/L 7 7,14 £ 0,03 6,42 + 0,04 6,41 £ 0,05 6,93 + 0,03
60 mg/L 7 7,4+ 0,02 6,25 £ 0,04 6,63 = 0,04 7,03+0,12
75
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pH ban dau Rau day Méng toi bau bap Nha dam

pH sau xtt ly
80 mg/L 7 7,2+0,04 6,31+ 0,03 6,87 £0,1 7,12 £ 0,04
100 mg/L 7 7,1+0,3 6,36 + 0,04 6,7 + 0,04 7,15+ 0,06

Gia tri pH sau xtt ly duoc thé hién & bang 4 cho
thay, sau xtt Iy, cac gia tri pH khong c6 su dao dong
16m, chtt yéu trong khoang 7 1a gia tri pH ban dau va
so voi QCVN 14:2025 [15] thi vAn ndm trong khoang
cho phép 1a 6 - 9. Két qua & bang 4 ciing phan anh
rang, cac chat tro keo khong lam anh hudéng dén gia
tri pH ctia nuoc thai va khong can thiét phai st dung
cac chat can bang pH nhu axit hoac bazo khi xtt Iy
béng cac chat tro keo tir thién nhién.

Bang 5 thé hién két qua hiéu suit xit Iy nito
téng & cac néng do chat tro keo khac nhau. Hiéu

suat xit ly cta chét tro keo nha dam thdp nhat
trong 4 loai thuc vat, hieu suat déu duwoi 50%, trong
d6 nong do 40, 80, 100 mg/L cao twong duong
nhau va cao hon cac noéng do con lai. Hiéu suat xt
ly ctia rau day khong chénh lénh qua nhiéu, cao
nhat 1a 66,7% tai 100 mg/L. Hiéu suat cta chat tro
keo tir dau bap cao nhat 1a 78,81% tai 60 mg/L.
Moéng toi dat hiéu sudt cao nhat 1a 87,35% tai 100
mg/L. Xét vé cung day nong do thi hau hét cac
noéng do moéng toi déu dat hiéu suat cao hon 3 loai
thuc vat con lai.

Béng 5. Hiéu sudt xt Iy nito tong bing céc chat tro keo voi cac néng do khac nhau
Rau day Méng toi bau bip Nha dam
. Nito
Nito tong . Hiéu . Hiéu . Hiéu .
+_ |Nito tong ", |Nito tong .. |Nito tong tong | Hiéu
ban d , % CV
(zﬁg /31 sau Xt ly S;,jt sau Xt ly S::;t sau Xt ly ;3?; sau xir | sudt xir |
(mg/L) ¥ ) (mg/L) ¥ % (mg/L) @ ly | Iy
(mg/L)
0 mg/L 11,76 |64,57%| 8,67 73,88 | 13,61 59,0 | 26,13 | 21,29 | 36,5
m?g(;L 11,87 |64,23%| 6,57 80,21 12,02 63,79%" | 24,46 | 26,31 | 33,7
m;lg(}L 11,9 |64,15%| 9,33 71,88 | 11,19 66,3%° | 18,55 | 44,13% | 17,0
33,2+0,5
mGg(;L ’ ’ 13,16 60,34 10,04 | 69,74% 7,03 78,814 | 21,15 | 35,98"" | 26,0
mSgO/L 12,75 | 61,65 7,6 77,08 1248 | 62,41 | 18,55 | 44,12* | 19,0
mlgir)?L 11,06 | 66,75 4,2 87,35% | 16,08 51,56 | 18,28 | 44,93 | 26,0
%CV 3,3 7,63 12,9 25,8

Ghi chii: Cdc chir cdi a, b, ¢, d giong nhau trong cung mot cot, cic chir cdi A, B, C, D giong nhau
trong cung mot hang thi khong co sur khdc biét vé mat thong ké ¢ khodng tin ciy 95% theo kiém dinh F.

Hiéu suat xir ly phospho téng duoc thé hien &
bang 6. Két qua cho thdy, cac chat tro keo tir mong
toi, nha dam, dau bap va rau day khong cé khac
biet nhiéu, déu dat tren 50%. Hiéu sudt xt ly cta
chit tro keo tir rau day & nong do 0, 20, 60, 100
mg/L dat cao twong duwong nhau va cao hon &
noéng do 40 va 80 mg/L. Hiéu suit ctia mong toi
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dat hiéu qua cao va tuong duong nhau & hau hét
cac noéng do 1a 0, 20, 40, 60, 80 mg/L. Hiéu suat xi
1y phospho ctia dau bap cao & néng do 40 va 60
mg/L. O nha dam, hiéu suét xtt Iy cao & cac ndng
do 40, 60, 80, 100 mg/L va twong duwong nhau.

Khi so sanh cting nong do, cac chat tro keo tir
rau day, mong toi va dau bdp dat hiéu suat xit ly
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cao hon nha dam tai 0 mg/L. O nong do 20 mg/L,
méng toi dat hiéu suit xt ly tot nhat 1a 81,77% so
voi 3 loai thuc vat con lai. O néong do 40 mg/L,
chat tro keo tir mong toi va dau bap dat hiéu qua
cao hon, lan luot 1a 84,11 va 80,7%. O’ néng do 60

mg/L, hiéu suit ctia 4 loai thuc vat khong c6 khac
biét y nghia vé mat thong keé. O nong do 80 mg/L,
nha dam dat hiéu sudt cao nhét 1a 80,8%. O néng
do6 100 mg/L, rau day va nha dam dat hiéu sudt
cao hon, 1an luot 1a 78,03% va 80,18%.

Bang 6. Hiéu sudt xit ly phospho tdng bing cic chit trg keo v6i cic ndong d6 khac nhau

Rau day Moéng toi Dau bap Nha dam
Phosph
t%iz © Phospho | Hiéu Pl}[(é?;ho Hieu Phospho | Hiéu | Phospho | Hiéu
téng suat ;, téng sudt téng sudt
b 0
dgﬁ sau XU Sxil ;ﬁt sau X0 sau XU %CV
g/l | XY Iy . ((y)y Xt Iy Iy Xt Iy Iy
mg/L) | & (mgy/L) P g/ | ® | mg/D | ®
0 mg/L 0,7 77,128 0,76 75,4420 0,76 75,444 1,3 58,078 | 10,8
20 mg/L 0,75 75,982 0,57 81,774 0,76 75,155 1,26 59,35% | 114
40 mg/L 0,92 70,3¢P 0,49 84,114 0,59 80, 74Bab 0,66 78,65 | 6,48
60 mg/L 39240921 0,71 77,275 0,6 80,674 0,54 82,5% 0,43 86,14 | 3,9
T 67,425 8,5
80 mg/L 1,01 e 0,87 72Bab 1,09 64,84¢¢ 0,6 80,8420 ’
HTS?L 0,68 78,034 1,53 50,56 1,17 62,128¢ 0,62 80,184b 17,89
%CV 5,3 15,2 10,3 14,8

Ghi chi: Cdc chir cdi a, b, ¢, d giéng nhau trong cung mot cot, cic chir cdi A, B, C, D giong nhau
trong cung mot hang thi khong co su khac biét vé mat thong ké ¢ khodng tin cay 95% theo kiém dinh F.

Két qua & bang 2, 3, 4, 5, 6 cho thay, loai chat
tro keo tir dau bap & 60 mg/L dat 3 trong 4 chi tiéu
1a 64,18% xtt Iy COD, 78,81% xtt ly nito téng, 82,5%
xtt ly phospho téng cao hon so véi 3 loai thuc vat
con lai va duoc chon cho cac thi nghiém ti€p theo.

3.3. Sir anh hudng cia gia tri pH téi hiéu sudt
x1t Iy nudc thai

Sau khi chon duoc chat tro keo tir dau bap véi
60 mg/L két hop 30 mg/L PAC, thit nghiem xtt ly
& cac giatri pH 5, 6, 7, 8, 9, 1a day pH trong thong
s6 pH cho phép ctia QCVN 14:2025 [15]. COD ban
dau duoc xac dinh 1a 35,2 + 0,4 mg/L, d6 duc duoc
¢6 dinh 1a 100 NTU, nito téng 1a 36,1+ 0,5 mg/L,
phospho téng 14 4,5 + 0,4 mg/L.

Bang 7 va hinh 2 cho thay, hiéu suat xtt ly COD
& cac gia tri pH khac nhau c6 su dao dong, thap
nhat tir 47,94% tai pH 5 t6i cao nhat 61,66% tai pH 7.
Xt ly do duc cta 60 mg/L chat tro keo tir dau bap
két hop 30 mg/L PAC cho thdy, két qua thap nhat
12 69,32% & pH 5, tai pH 6 va pH 7 dat hiéu suat cao
hon & cac gia tri pH con lai, lan luot 1a 84,37 va

84,6%. Két qua nghién ctru ctia Abidin va cs (2014)
[16] cho thay, dich trich tir hat dau bap cé thé loai
b6 64,5% d6 duc & 25 mg/L, trong khi dich trich tir
trai dau bap co thé loai bé 49% do duc & 75 mg/L, so
voi két qua cta nghién cttu nay thi chat tro keo tir
trai dau bap cao hon rat nhiéu, loai bé do duc dat
hon 84% véi nong do 60 mg/L két hop 30 mg/L
PAC. Gia tri pH c6 su thay déi khong 16n sau khi xt
ly nuéc thai, hau hét déu dao dong trong khoang
0,5 so voi gia tri ban dau. Tuy nhién, gia tri pH cta
nudc sau xtx Iy tie pH 5, 6, 7 déu co su ting pH so voi
ban dau, con pH 8 va 9 lai giam so voi pH ban dau.
biéu nay c6 thé 1y giai, PAC duoc diéu chinh vé gan
7 nén cac gia tri pH déu nghiéng vé gia tri pH 7.
Hiéu suat xr Iy nito téng & pH 7 va 8 ctia dau bap
cao hon & pH 5, 6, 9, 1an luot dat hiéu suat 73,5% va
75,64%, cho thay pH 7 va 8 1a diéu kién phu hop dé
dau bap loai bo nito téng. Déi véi hiéu suat xir ly
phospho téng & pH 6 va 7 ciing dat cao nhat la
81,67% va 83,89%. Tir két qua & bang 7 va hinh 2 cho
thay, pH 7 cho két qua xtt ly nudc thai sinh hoat co
hiéu qua nhat.
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Bang 7. Hiéu sudt xit Iy nuéc thai ciia chat trg keo dau bap & cac gia tri pH

pH ]Jan Hiéu suatxtt | Hiéusuatxt | Thay d6i pH | Hieu 51q1€it Xt ly Ifyi’ré;;h?)usﬁ:;&

dau ly COD (%) ly @6 duc (%) sau xir ly nito tong (%) téng (%)
pHS5 47,949 69,32 5,44 £ 0,07 62,56 54,444
pH6 57,69° 84,37 6,29 + 0,03 69,66° 81,67°
pH7 61,66° 84,68 7,12+ 0,17 73,5% 83,89*
pH 8 59,06 78,1° 7,77 +£0,01 75,64% 68,89
pH9 59,42° 70,45° 8,72+ 0,03 71,62 62,22°
%CV 8,36 8,48 16,1 6,35 16,0

Ghi chii: Céc chir cdi giong nhau trong cung mot cot khong co su khdc biét vé mat thong ké &
khodng tin cdy 95% theo kiém dinh F.

Hinh 2. Nuéc thai ban d4u va sau xit ly bing chit trg keo & cac gia tri pH khac nhau

Ghi chu: Tir trdi sang phdi: Nuoc chua xir Iy, nuoc da xwe ly opH b, 6, 7, 8, 9.

3.4. Anh huéng ctia thoi gian ling t6i hiéu
sudt xtt Iy nuéc thai
Tir két qua chia cac thi nghiém treén, tiép tuc
thir nghiém xtt Iy nuéc thai sinh hoat bang chat

tro keo tir dau bap 1a 60 mg/L cé6 b6 sung 30
mg/L PAC tai pH 7 véi cac thoi gian lang 1a 15, 30

va 45 phut.

Bang 8. Hiéu sudt xit ly nuéc thai sinh hoat ctia chit tro keo dau bip & céc thoi gian ling

Thoi gian lang | Hiéusuatxtly | Hiéusudtxt | Thay ddi pH If;érilitiyufgnxg& }llsi'fé;l)lhsousi[h):)&
(phut) COD %) ly do duc (%) sau Xt ly @) téng (%)
15 59,84° 82,27° 7,12 £ 0,08 46,0¢ 85,56"
30 62,03 84,68 7,27 +0,13 53,33" 87,11
45 64,18 89,4* 7,3+0,1 64,67° 93,33*
%CV 2,85 3,46 1,08 14,05 3,79

Ghi chii: Céc chir cdi giong nhau trong cung mot cot khong co swr khdc biét vé mat thong ké &
khodng tin cdy 95% theo kiém dinh F.
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Két qua & bang 8 cho thdy, hiéu suit xt ly
COD tang dan theo thoi gian, do thoi gian cang
lau, cac chat lo Iimg trong nudc cang lang nhiéu va
lam nudc sach hon. Diéu nay thay ro tai 45 phut,
hiéu sudt xit Iy COD dat 64,18% 1a cao nhat. Tuong
ty, voi hiéu suat xit Iy do duc cao nhat 1a 89,4%%,
khac biét c6 y nghia so véi cac khoang thoi gian la
15 va 30 phut. Vé gia tri pH, & ca 3 khoang thoi
gian déu khong chénh léch nhau va déu ting pH
so v6i pH ban dau 1a 7. Hiéu suat xtt ly nito tong va
phospho téng ctia chat tro keo tir dau bap dat cao
nhat & 45 phuat, 1an luot 1a 64,67 va 93,33%, cao hon
vuot troi so voi 15 va 30 phut.

4. KET LUAN

Hiéu suat xtt Iy COD, do duc va pH & nong do
60 mg/L tir dau bap co hiéu suat t6t nhat so voi
cac loai thuc vat con lai. Tai gia tri pH 7 va thoi
gian lang 1a 45 phut, chat tro keo tir dau bap cho
kha ning xtt ly nuoc thai sinh hoat tot nhat va
khong lam thay déi gia tri pH. Diéu do6 cho thdy,
tiém ning st dung cdc ngudn thuc vat dé tmg
dung xtt Iy nuéc thai va khong giy hai cho moi
treong song.

Kién nghi phan tich thanh phan céac chat trong
chit tro keo va thir nghiém xt ly & céac loai nuoc
thai khac.
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USING COAGULANT SUBSTANCES FROM SOME PLANT SOURCES
TO TREAT DOMESTIC WASTEWATER

Vu Thi Yen!, Huynh Kim Yen!,

Nguyen Thi Thu Hau!, Le Bich Tuyen!, Pham Trong Nghia!

!Kien Giang University

Abstract

Domestic wastewater treatment is currently receiving special attention due to its serious impact
on the living environment. The use of natural, readily available and low-cost plant-based
coagulants such as jute (Corchorus oliforius), Malabar spinach (Basella alba), aloe vera (Aloe
vera), and okra (Abelmoschus esculentus) offers a promising and environmentally friendly
solution to this problem. Experiment 1 aimed to evaluate the effect of different concentrations of
coagulant aids (0, 20, 40, 60, 80, 100 mg/L) combined with 30 mg/L PAC on treatment efficiency.
The results showed that a mixture containing 60 mg/L of okra extract achieved superior removal
efficiencies of COD (64.18%), turbidity (72.7%), total nitrogen (78.81%) and total phosphorus
(82.5%) compared to other plant-based coagulants. Experiment 2 investigated the effect of pH
values (5, 6, 7, 8, 9) and experiment 3 examined the impact of settling times (15, 30, 45 minutes)
on wastewater treatment performance. The results indicated that at pH 7 and a settling time of 45
minutes, okra extract achieved a COD removal efficiency of 64.18% and turbidity removal above
89%, without altering the pH of the treated water. These findings suggest that using okra-derived
coagulants for domestic wastewater treatment is a promising and eco-friendly solution.

Keywords: Coagulant substances, COD, domestic wastewater, pH, settling time, turbidity.
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