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TOM TAT

Nudc thai cong nghiép dét nhudm déc trung boi ham lugng cao cac hop chat mau téng hop, chat
hiru co bén vimg sinh hoc va ion kim loai nang, tiém an nguy co gy 16i loan hé sinh thai thity sinh va
anh huong dén sirc khoe cong dong khi xir 1y khong triét dé. Trong do6, cong nghé keo tu - tao bong s
dung polyacrylamide (PAA) téng hop, mic di dat hiéu suét xtr Iy cao, song 1am phat sinh lugng bin
thai chita monomer acrylamide ddc hai — tic nhan gdy suy thoai dat va tich lity sinh hoc qua chudi dinh
dudng. Nghién ctru nay dé xuat giai phap thay thé bang ngudn polyme sinh hoc tir phu phim néng
nghi€p. Cay day (Corchorus capsularis L.), mot loai ban dia phéan bd rong tai Viét Nam, chira ham
luong dang ké polyme trong than va la. Dich chiét polysaccharide thu nhan thong qua quy trinh co Iy
bao gdm nghién mau, thily phan nhiét (80 °C, 60 phut), loc s¢i 0,4 mm va ly tdm phén tach (3000 rpm,
5 phiit). Thi nghiém Jartest d4nh gia hiéu qua phdi hop gitra phén nhom (Alx(SO4)3) va dich chiét day
cho thiy: O diéu kién pH 7,0, lidu luong 75 mg/L Al(SO4)s va 15 mg/L dich chiét cay day, qua trinh
xtr 1y dat hiéu suat loai bo 89,0% d6 mau, 89,3% d6 duc va 62,0% COD sau 15 phuat ling. Két qua khang
dinh tinh kha thi cia viéc ing dung dich chiét tir phu phim cdy day nhu chét trg keo tu sinh hoc, mé ra
hudng tiép can bén vimg trong quan ly nude thai dét nhudm thong qua tan dung phé lidu nong nghiép
va giam phu thudc vao hoa chit téng hop.

Tur khoa: Cay day, Corchorus capsularis L., polysaccharide, keo ty - tao bong, nudc thai dét nhuom.
1. GIOI THIEU

Nganh cong nghiép dét nhuom hién dai dang ddi mit v6i nhimng thach thirc nghiém trong trong xr
ly nuéce thai, do dac diém 6 nhiém phuec tap, luu lugng 16n va sy hién dién cia cac hop chéat mau téng
hop kho phan huy [1]. Céc loai thudc nhudém hién nay c6 d6 bén mau cao, chdng chiu véi anh sang va
hoéa chat, khién qué trinh x1r Iy sinh hoc thong thudng tréd nén kém hi¢u qua [2]. Trong cac cong nghé
xtt Iy nu6e thai hién c6, phuong phap keo tu — tao bong dong vai trd quan trong trong loai bo cac chét
rin lo ling, chit hiru co va mau. Tuy nhién, viéc st dung cic polyme tong hop nhu polyacrylamide
trong qua trinh nay di lam phat sinh lwong 16n bun thai doc hai, kho phan huy, anh hudng tiéu cuc dén
strc khoe con ngudi va chét lwong dit [3].

Trudce thuc trang do, viéc tim kiém va phat trién cac loai polyme sinh hoc c6 nguén géc tu nhién,
than thién vdi moi truong va cod kha nang phan huy sinh hoc dang 1a xu hudng nghién ctru nhan duoc
su quan tam 16n. Trong xu thé phat trién cong nghé sinh hoc xanh va kinh té tudn hoan, viéc thay thé
cac chét keo tu hoa hoc bémg ngudn vat liéu sinh hoc than thién v6i méi trudng 1a hudng di tiém nang
nhung con nhidu khoang tréng nghién ciru. Mot trong nhimg vat liéu dang cha y la polyme thyc vat —
mot dang polysaccharide c6 kha nang tao lién két hydrogen va hép phu bé mit hiéu qua nho cu trac
giau nhom —~OH va —COOH [4]. Cac nghién ctru truée day da chimng minh hiéu qua cua polyme tir dau
bap, xuong rong [5], nha dam, chum ngdy trong vai tro chét tro keo tu, tuy nhién, viéc khai thac phu
pham tir cac loai thuc vat ban dia van con chwa dugc quan tam ddy du [6].
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Cay day 1a mot loai cdy trong phd bién tai Viét Nam, chu yéu dugc st dung lam thyc pham, liy
s0i [7], trong khi phan phy pham nhu 14 gia va than (khoang 30-50% sinh khéi) thuong bi bo di, gay
lang phi va tao ap lyc moi truong. Dang chu ¥, 14 va than cay day co thanh phan polysaccharide 16n, ¢6
céu tric tuong dong véi cac chit tro keo tu sinh hoc da dugc nghién ctru [8]. Tuy nhién, dén nay chua
thdy cac cong bd vé viéc tach chiét polysaccharide tir cay day dé tmg dung lam chat tro keo tu dé xir Iy
nudce thai dét nhuom.

Xuat phat tir thye tién néu trén, nghién ciru nay dugc tién hanh nham bude dau khai thac tiém ning
ctia polyme chiét xuat tir cay day nhu mot cht trg keo tu sinh hoc, hudng dén thay thé polyme tong hop
trong xu ly nude thai dét nhuém. Nghién ctru nay 1a bude dau cho viéc nghién ctru quy trinh tach chiét
polyme tir cay day va st dung lam chat trg keo tu xur Iy nude thai dét nhudm, véi mong mudn tan dung
ngudn phe thai néng nghiép dé giai quyét van dé moi truong, va nang cao gia tri kinh té cho nganh trong
day. Dong thoi, hudng tiép can nay mé ra giai phap thay thé bén viing cho cac polyme tong hop, giam
thiéu phat sinh bun thai ddc hai va thuc day ung dung vat li¢u sinh hoc than thién trong xur Iy nudc thai
cong nghiép.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit li¢u
2.1.1. Nudce thdi dét nhuom

Ngudn nudce thai duge thu thap tir bé didu hoa thudc hé thong xtr Iy nudc thai ciia mot cong ty
dét nhuom tai Thanh phd HS Chi Minh. Nuéc thai dugc 14y mau vao budi chiéu, bao quan & nhiét do
4-5 °C va st dung cho thi nghiém trong vong 24 gid nhim dam bao tinh dai dién va han ché bién dbi
thanh phan. Két qua phan tich so bd cho thay nudc thai ¢ dd mau cao (2324 + 128 Pt—Co), d6 duc 16n
(3274 + 242 NTU) va ham lugng cac chét hitu co & mirc cao, véi COD dao dong khoang 586 + 68 mg/L,
BODs khoang 472 + 36 mg/L, phan anh muc d 6 nhiém hitu co cao. Ngoai ra, nu6c thai con chira
nhiéu ion v6 co nhu SO va Cl, lam tang do dan dién va do mudi cia moi truong, tr 6 anh hudng
dén hiéu qua xir 1y. Ké qua phan tich nudc cho thdy hau hét cic chi tiéu déu vuot QCVN
40:2021/BTNMT, dic biét 36 mau cua nudc thai 1a rit cao.

2.1.2. Dich chiét tir phu phiam cdy day (COE)

Nguén nguyén li¢u day (than, 1a gia) dugc thu thap tai chg dau mdi Hoc Mon. Nguyén liéu duoc
xtr 1y so bo (loai bo phén hu hong, rua sach dét cat), dé rao nudc ty nhién. Do 4m cia phu pham tir 82%
dén 98%. Dich chiét dugc diéu che tir 14 va than cay day gia thong qua quy trinh gom céc bude: xay
nhuyén day, gia nhiét véi nude cit, loc can, ly tam. Dich chlet thu nhén duoc luu trit ¢ nhiét d¢ 5 °C va
str dung trong 24 gio. Dich chiét duoc phén tich d6 a am va nong do chét ran.

(a) Nudc thai dét nhuém (b) Phu pham cay day (c) Dich chiét cay day

Hinh 1. Vit liéu nghién ctru
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2.2. Phwong phap

Quy trinh tao dich chiét duoc thuc hién nhu sau: nguyén li€u dugc hoa tron véi nude theo ty 1€ 1-
8 (w/w) va xay nhuyén bang may Philips HR3573/90 & toc do 2000 vong/phut trong 10 phuat. Sau d6
dung dich thu nhan duogc gia nhiét ¢ nhiét d6 80 °C trong 60 phut bang bé dicu nhiét Memmert WNB
22. Tiép theo, hdn hop dugc loc so bd qua vai loc 0,4 mm va ly tAm trén may Hermle Z206A voi tc
d6 3000 vong/phut trong 5 phut. Dung dich thu nhan dugce luu trir ¢ nhiét d6 5 °C va duoc st dung trong
24 gio. Dich chiét dugc phan tich tong chat ran bang phuong phap khéi luong theo APHA 2540 B [9],
tir day d6 am cua dich chiét ciing dugc xac dinh bang ty 1¢ nudc bay hoi/tong khdi lugng mau.

Thi nghiém keo tu - tao bong dugc thuc hién theo phép thir Jartest [10]. Pay 1a phuong phap phd
bién dé xac dinh pH va luong phén pht hop dong thoi danh gid duge hidu qua xir Iy nudc. Trong nghién
ctru nay, phép thir Jartest dugc sir dung nham danh gia hiéu qua xtr Iy nudc thai dét nhuém khi két hop
giita phén nhom va dich chiét tir cay day. Phép thir dugce thuc hién 3 budc: bude 1 khao sat pH, budc 2
khao sat luong phén, budc 3 khao sat luong dich chiét. Chi tiét ké hoach thuc nghiém duoc trinh bay trong
Bang 1. Ngoai ra, mot thi nghi€ém mo rdng dugc thuc hién dé so sanh hiéu qua xtr ly cia COE va PAA.

Bang 1. K& hoach thi nghiém

Thi nghiém pH Phén nhom, mg/L COE, mg/L
Khao sat pH 5,0; 6,0; 7,0; 8,0; 9,0; 10,0 45 10

Khao sat néng do phén 7,0 15; 30; 45; 60; 75; 90 10

Khéo sat ndng do dich chiét 7,0 75 0; 5; 10; 15; 20; 25
So sanh COE va PAA 7,0 75 15

Mau nuée thai duge chia déu vao 6 cde cua thiét bi Jartest. Sau do, phén nhém dugc thém vao
mdi cbe va pH duoc diéu chinh phi hop vai timg nghiém thirc. Khoi dong mo hinh Jartest, khudy nhanh
& toc do 100 — 150 vong/phit trong 2 phit dé dam bao phan tan déu. Tiép theo, dich chiét cay day duoc
bd sung vao hé théng va khudy cham & téc do 20 — 30 vong/phut trong 3 phut nham tao diéu kién hinh
thanh bong can. Sau khi khudy, mau dugc dé ling tinh trong 15 phut, phan nuée trong phia trén dugc
thu dé phan tich cac chi tiéu do duc (APHA 2130B), d6 mau (APHA 2120) trén may quang phd
PhotoLab 7600 va COD (APHA 5220 C) trén may PrimeLab 2.0 [9]. Thi nghiém dwoc lap lai ba 1dn dé
dam bao do tin cdy. Trong diéu kién xu 1y t6t nhat, COE duoc so sanh voi PAA. Thiét ké thi nghiém
cho phép danh gia rd rang tac dong cua dich chiét cdy day trong vai trd chét trg keo tu sinh hoc, ddng
thoi xac dinh duge diéu kién xir Iy thich hop.

Sé lidu thuc nghiém thu dugc duge xtr 1y va tinh toan cac gia tri nhu trung binh va do 1éch chudn
cua 3 lan thi nghiém [11], hiéu qua xur Iy [12], xdc dinh phuong trinh duong chuén bang phuong phap
binh phuong cyc tiéu [13] va v& db thi twong quan bang phan mém Microsoft Office 365.

3. KET QUA VA BAN LUAN

3.1. Khéao sat anh hwéng ciia pH

Trong k¥ thuat xir Iy nude thai bang phuong phép keo tu - tao bong, pH 1a mot trong nhitng thong
s6 ¢6 anh hudng quyét dinh dén co ché hinh thanh va 6n dinh bong keo. Diéu nay dic biét quan trong
khi str dung dong thoi ca mudi kim loai nhu phén nhom va chit trg keo tu sinh hoc, trong truong hop
nay 14 dich chiét tir cdy day. Két qua thi nghiém (Hinh 2) cho thay hiéu qua xir Iy cao nhét dat dugc tai
pH 7,0, v6i hi¢u qua xtr Iy d6 mau 1a 75,8%, d6 duc 1a 81,3%, va COD dat 47,0%. Khi pH tang hoac
giam khoi mirc trung tinh, hiéu qua xir 1y giam dang ké. Dac biét & pH 5,0, hiéu qua xir Iy d6 mau va
COD lan lugt chi con 15,4% va 8,4% — day 1a mirc rat thap, cho thdy moi trudng axit lam giam manh
kha nang keo tu. Nguoc lai, pH 10,0 cting cho théy hi€u qua giam con 47,0% (d6 mau), 65,1% (do duc)
va 21,2% (COD).

Giai thich cho hién tugng nay can xét dén hai co ché keo tu chinh dang dong thoi dién ra trong
hé: (1) keo tu do phén nhom va (2) keo tu hd trg nho chét trg keo tu sinh hoc. Dbi voi phén nhom, khi
dugc dua vao nudce, Alx(SOs)s s€ thuy phén thanh cac dang ion nhém khac nhau tuy theo pH. O pH
trung tinh dén hoi axit (khoang 6,0 — 7,0), phan 16n ion nhom ton tai dudi dang Al(OH); keo duong, c6
kha nang trung hoa cac hat keo am ph bién trong nudc thai (cac chat hitu co, colloid, dat sét, chat mau,
vi khuén. . .). Khi dién tich bé mat bi trung hoa, cac hat keo sé& mat on dinh va két dinh voi nhau tao
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thanh bong can d& ling [14]. Tuy nhién, trong méi truong pH thip (pH < 5,5), nhom ton tai chu yéu
du6i dang Al** va AI(OH)?*, khong thuédn lgi cho qua trinh keo tu vi cac dang nay quéa bén viing,
khong tao két tiia, dan dén qué trinh trung hoa va bat dinh keo 4m kém hiéu qua. Nguoc lai, 6 pH cao
(pH > 8,5), AI** chuyén hoa thanh dang Al(OH)s~ va AI(OH)s c6 xu huéng tao thanh gel nhét, phan tin
cham, lam giam kha ning keo tu va khién bong keo khong on dinh [14]. Trong khi d6, dich chiét tir cay
day duoc biét dén 1a ngudn giau polysaccharide c6 kha ning tao chat nhay vai cac nhom chire hydroxyl
(-OH) va carboxyl (-COOH) [8]. Vi dac diém céu tric ‘mach dai va mang dién am, dich chiét tir cay
day khong truc tiép trung hoa cic hat keo am, ma chu yéu dong vai tro hap phu va bit dinh cic bong
keo duong da hinh thanh tir phen nhém. Co ché nay duoc goi 1a tao cau ndi do cac phan tir polyme sinh
hoc lién két voi nhiéu bong keo duong théng qua lyc hut tinh dién va tuong tac hydro, gitp hinh thanh
céc bong 16n hon, d& ling hon [5]. Piéu nay giai thich tai sao & pH trung tinh, hiéu qua keo tu dat cao
nhét: phén nhom tao ra cac keo duong AI(OH); 6n dinh, dong thoi dich chiét tir cdy day c6 trang thai
ion hoa phu hop dé twong tic vai cac bong keo duong nay.

100,0 5
90,0
80,0
70,0
60,0
50,0
40,0 3
30,0
20,0
10,0 3
0,0

Hiéu qua xur 1y, %

—&—D06 mau, % bé duc, % COD, %

Hinh 2. Anh huéng ctia pH dén qua trinh keo tu v6i ndng do phén 45 mg/L va ndng d6 COE 10 mg/L

Két qua cua nghién ctru nay hoan toan phu hop véi xu huéng chung dugc ghi nhén trong nhiéu
cong trinh khoa hoc quoc té vé hiéu qua trg keo tu clia cac polyme sinh hoc c6 ngudn gde ty nhién.
Theo tong quan ciia Nath va cong su [15], cac hop chit co ban chat polysaccharide nhu chitosan,
galactomannan va tannin thuong cho hiéu qua trg keo ty cao nhat trong vang pH trung tinh dén hoi
kiém. Trong khoang pH nay, cac chudi polyme dat trang thai ion héa tbi wu, tao diéu kién thuén loi cho
viéc hinh thanh cac lién két dién tich hodc lién két hydro v6i cac bong keo duong sinh ra tur mubi nhom
hoic sit. Nghién clru cua Souza va cOng su vé dich chiét tir cay xuong rong (Opuntia ficus indica) cling
cho thdy hiéu suét loai bé do duc 1én t&i 90% tai pH 6,0 khi két hop véi FeCls. Cac tac gia cho rang
galacturonic acid — thanh phan chinh trong dich nhay cta xuwong rong — déng vai trd then chét trong co
ché tao cau nbi giira cac hat keo [16]. Tuong tu, Madrona va cong su khi nghién ctru vé chiét xuat tir
hat cay chum ngdy (Moringa oleifera) da chi ra ring pH tdi wu trong khoang 6,0-7,0 mang lai hiéu qua
xir 1y cao nhét, nho hoat dong manh mé cua polysaccharide c6 kha nang hap phu lén be mat bong keo
va thic day qua trinh trg keo tu [17]. Ngoai ra, mdt s0 nghién ctru cting nhan manh rang pH t6i wu ¢
thé thay doi tily thudc vao ban chit hoa hoc va thanh phan nhom chirc ciia timg loai polyme thuc vat
néu sir dung don 1é. Tuy nhién, khi dugc phdi hop voi mubdi kim loai nhu phén nhém, ving pH trung
tinh thuong mang lai hiéu qua 6n dinh va cao nhét. Piéu nay dugc 1y giai boi sy dong thoi xay ra cia
hai qué trinh: sy hinh thanh keo dwong 6n dinh tir AI** va trang thai ion hoa thuan lgi ctia cic nhém
chtre 4m trong polyme sinh hoc, tir 6 gia ting hiéu qua hip phu va két bong. Co ché nay dwoc cang c¢b
13 rang trong nghién ctru ciia Chi va Cheng [18], khi sir dung chitosan dé xtr Iy nu6c thai ché bién sira
va ghi nhan pH 6,8 1a diéu kién dat hiéu suét loai b6 COD cao nhét.

Tir tt ca cac phan tich trén, c6 thé két luan ring pH7,01a diédu kién xtr Iy pht hop cho qua trinh
keo tu - tao bong bang phén nhom cé tro gitp dich chlet cay day. Viéc chon lya pH nay khong chi
mang lai hidu qua xir Iy vuot trdi ma con giup duy tri 6n dinh van hanh, giam yéu cdu vé héa chat
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diéu chinh pH, pht hop v6i huéng phat trién cong nghé keo tu xanh, than thién v6i méi truong va dé
ung dung thyc tién.

3.2. Khéo sat anh hwéng ciia ham lwgng phén nhém

Qué trinh khéo sat anh huéng cua lidu lwgng phén nhom trong khoang 15 — 90 mg/L da cho thay

mdi quan hé r rang giira lidu lugng phén va hiéu qua xir 1y nudc thai khi két hop véi dich chiét tir cay

day (Hinh 3). Két qua thi nghiém cho thay hiéu suat xtr Iy ting dan theo lidu lugng phén va dat cuc dai

& muc 75 mg/L, v6i hiéu qua xir Iy d mau 1a 82,0%, do duc la 84,5%, va COD la 49,3%. Tuy nhién,

khi tang lidu lugng 1én 90 mg/L, hiéu qua xtr Iy mau va d6 duc c6 xu hudng giam, lan luot con 74,2%

va 80,1%, trong khi higu qua xir Iy COD gidm con 39,6%. Diéu ndy phan anh hi¢n twong qud liu phén,

thuong xay ra khi lugng cation APP* vugt ngudng can thiét, gy ra hién tugng tdi phan tan keo hodc ddo

ngugc dién tich bé mat, khién cac hat 6n dinh trd lai va han ché tao bong keo [14].

100,0
90,0 +
80,0 +
700 +
60,0 +
50,0 +
400 +
300 1
200 1
100 +

0,0-..:..:..:..:..:..:

0 15 30 45 60 75 90 105
Ham luong phén, mg/L

—— PO mau, % Do duc, %

74,2

Hiéu qua xur ly, %

Hinh 3. Anh huéng cia liéu lugng phén nhém dén qua trinh xt 1y v&i ndng d6 COE 10 mg/L, pH 7,0

Vé mit co ché, phén nhém khi cho vao nudc sé thily phéan tao thanh cac cation nhu AI¥*, AI(OH)?*
va cac polyme nhom dang keo duong nhu AlI(OH)3;.nH,O. Céc hat nay c6 kha nang trung hoa dién tich
bé mit ciia cac hat keo 4m (chat hiru co, cin lo limg, chit mau) trong nudc thai, 1am suy yéu luc day
tinh dién, tao diéu kién dé chung va cham, dinh két va hinh thanh bong can léng duogc. Khi phéi hop véi
chét trg keo tu sinh hoc nhu dich chiét cay day, co ché hd trg dugce thuc hién théng qua lién két hydro,
tao cau ndi va hap phu bé mat. Dich chiét dong vai tro bat dinh cac bong keo dwong do nhom tao ra,
tang do 16n va trong lugng bong, tir d6 ting tbe do ling va hiéu qua tach pha [15].

Céc két qua thu dugc tuong dong véi cac tai liéu cong bd trude day vé lidu lugng phdi hop giita
chat trg keo tu sinh hoc va phén truyén théng. Cu thé, Chi va Cheng cho thay khi str dung chitosan két
hop v6i phén nhém dé xir 1y nudc thai nganh sira, hiéu suat xtr Iy dat cuc dai & ndng do phén tir 60-80
mg/L, va bat dau giam khi tang vuot mie 100 mg/L [18]. Trong nghién ciru cia Madrona va cong su,
khi dung hat chum ngay phdi hop véi phén, liéu lugng t6i wu ctia phén duge ghi nhan 1a 5075 mg/L
dé dat hidu qua xUr Iy mau va d6 duc cao ma khong sinh qua nhiéu bun [17]. Mot nghién ctru khac st
dung dich chiét cdy dam but (Hibiscus rosa-sinensis) két hop véi phén FeCls cho thay hiéu suat xu ly
mau giam dang ké khi liéu luong phen vuot qua 4.000 mg/L [19]. Trong khi d6, nghién ciru téng quan
cua Nath va cong su da khuyen nghi pham vi liéu lugng phén t6i wu 1a 30 — 80 mg/L khi phdi hop cing
cac polyme sinh hoc c6 nguon goc tu nhién nhu dau phong, chum ngay hoac chitosan [15].

Nhu vy, két qua trong nghién ciru nay twong dong véi cac nghién ctru trude day. Nong do phén
75 mg/L dugc xem la lidu lugng thich hop ciia phén nhém cho higu qua xir 1y tong hop cao nhat khi
phdi hop cung dich chiét cay day. Viée sir dung dung liéu lwong khong chi nang cao hi¢u qua xir Iy ma
con gitip giam thiéu lugng bun sinh ra, han ché chi phi hoa chét va duy tri do 6n dinh cua bé lang. Piéu
nay dac blet quan trong trong (ing dung thyc té, khi su cAn bang gitra hiéu suét xir I va chi phi van hanh
luén 1a yéu t6 then chét.
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3.3. Khao sat ham lwegng COE

Két qua khao sat anh hudng ciia ndng do dich chiét cay day trong dai 0 — 25,0 mg/L cho thay hiéu
sudt xir Iy nudc thai ting dan theo lidu luong dich chiét, dat cuc dai tai ndng do 15,0 mg/L, véi hi¢u
suét loai bo d6 mau, d6 duc va COD lan lugt 1a 89,0%, 89,3% va 62,5%. Khi ting nong do 1én 20,0 va
25,0 mg/L, hiéu suit co xu hudng gidm nhe, dac bi¢t véi COD (con 59,3% va 46,4%), cho théy hién
tugng qua lidu chét hiru co, gay anh hudng tiéu cuc dén qua trinh keo tu - tao bong. Dic tinh nudc thai
sau xr Iy v6i ndng dd COE 15 mg/L 1a 248 Pt—Co, 286 NTU va 226 mg/L.

120,0
100,0 Q15 89,3 86,3
o + = _84,1
> 80,0 . 4
5 855 Y05
5 60,0 A
=
3 400 3
@ B
= 46,4
20,0 -
[ e B T e e A
0 5 10 15 20 25 30
Ham luong COE, mg/L
—— Do mau, % Do duc, % COD, %

Hinh 4. Anh huéng ctia ham lwong COE dén qué trinh xtr 1y véi ndng do phén 75 mg/L, pH 7,0

Vé co ché, dich chiét tir cAy day mang dién tich am chtra cac polysaccharide c6 nhom chirc anion
nhu ~COOH va —OH. Dich chiét s& hoat dong nhu chét tao cau ndi, gan két cac bong keo duong nay
thong qua lién ket hydro va luc hat tinh dién am giap tang kich thu6e va trong lugng bong can [15].
Tuy nhién, & nong dd qua cao, lwong polysaccharide du thira s& ton tai dudi dang keo 6n dinh 4m hodc
dai phan tir tw hap phu 1én bé mit keo, gay ra hién twong bdo hoa bé mit hodc phéan tan lai, ddn dén
giam hi¢u qua xur ly [15].

So sanh véi cac nghién ciu vé chét trg keo tu nguén géc thuc vat khac cho théy ¢o su khac biét
kha rong. Piéu nay co thé 1a do ndng d6 chit 6 nhidm trong cac nghién ciru 1a khac nhau va thanh phén
polysaccharide trong cac loai thyc vét khac nhau. Trong nghién ciru cia Souza va cong sy vé dich chiét
tir cdy xuong rong, ndng do tdi wu cho hiéu qua loai bd COD cao nhat 14 2,6 mg/L; khi vugt qua ngudng
nay, phan du thira polysaccharide gay gia ting COD dau ra do hoa tan trong nudc thai [16]. Nghién ciru
sir dung dich chiét tir cdy atiso d6 ciing ghi nhan hiéu suét xtr 1y cao nhat & ndng d6 190 mg/L [20].
Tuong ty, khi tng dung dich chiét cdy chim ngdy, Madrona va cong su cho thdy lidu lwong vuot 50
mg/L 1am giam hiéu qua xt 1y do 6 nhidm nguogc tir protein du thira khong duge hip phu [17]. Vi
chitosan, Chi va Cheng ghi nhan hiéu suét xtr 1y ting dén lidu 10 mg/L nhung giam 15 rét & mirc 20
mg/L do hién tuong qué bdo hoa bé mit [18].

3.4. So sanh hiéu qua tr¢ keo tu giita COE va PAA

Trong thi nghiém nay, hiéu qua tro keo tu cia COE dugc so sanh v6i polyme thuong mai thuong
dung trong xir Iy nudc 1a PAA. Két qua cam quan cho thay qua trinh trg keo tu v6i COE cho hi¢u qua
lang tot, bun ling nhanh, bong bun to, chic. Tuy nhién, d6 mau ctia nuéc sim hon so véi PAA. Két qua
phan tich cho thay higu suat xir Iy d6 mau va do duc trong duong nhau, trong khi hiéu suat xir Iy COD
ctia PAA cao hon 14,8% so voi COE. Su khac biét vé hiéu qua xir 1y c6 thé duoc giai thich tir dic tinh
hoa hoc va do tinh khiét cia hai loai chat trg keo tu. PAA 1a polyme téng hop c6 trong lugng phén tir
cao va tinh ddng nhit cao, c6 kha ning kéo dai va che phu bé mat cac hat 6 nhiém hitu co, tir 6 lam
tang hi¢u suét loai bd chét hiru co hoa tan. Nguoc lai theo cac nghién ctu trudce day, dich chiét tur cay
day 1a vat liéu tu nhién, c6 thanh phan phirc tap va chira nhiéu tap chit khong hoat tinh (cellulose, lignin,
protein khong phan ly...) [8], do d6 hiéu qua loai bo COD thép hon c6 thé 13 két qua cua viée tai hoa tan
mot phin chét hiru co trong dung dich chiét khi st dung & ndng do cao [21].
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Hinh 5. So sanh hiéu qua xir ly cia COE va polyme thuong mai PAA

Mot s6 két qua nghién ctru trude day cho thiy hidu qua xir Iy ciia polyme thuc vat twong tu nhu
PAA. Nghién ctru ciia Madrona va cdng sy véi hat chum ngay chi ra ré“lng mic du hiéu suét loai bo do
duc va mau tuong duong v6i PAA, hiéu qua xir Iy COD ciia chum ngdy thudng thip hon 10-15% do
ham luong protein va cac hop chit hoa tan 1am gia ting gia tri COD trong nuéc [17]. Tuong tu, khi st
dung dich chiét tir cay xuong réng, mac du hi€u qua trg keo tu dat trén 90% vé d6 duc, kha nang loai
b6 COD bi gii han do thanh phan nhiy trong dich chiét gép phan vao téng lugng chat hiru co [16].
Nghién ctru cia Yong va Ismail véi cay atisé dé cling ghi nhan hién tugong twong ty, khi COD sau xtr
1y ting nhe & liéu luong cao do du thira polyme thuc vat [20].

Hinh 6. Mau thi nghiém keo tu - tao bdng giita COE (a) va PAA(b)

Tém lai, két qua so sanh nay cho théy COE c¢6 thé dugc xem 1a cht trg keo tu sinh hoc hiéu qua,
dat hiéu suit xir 1y d6 mau va d6 duc cao turong duong PAA (gid tri Priest lan luot 12 0,2229 va 0,1716 >
0,05). Dui hiéu qua xir Iy COD ciia COE thip hon PAA (gia tri prest= 0,0069 < 0,05), COE van 1a lya
chon kha thi va than thién véi moi tru(mg, dac biét khi yéu cau xu ly tap trung vao chit ran lo lung va
d6 mau. Viéc str dung COE cling giup giam luong hoa chat tng hop can thlet va phu hop véi dinh
hudng phat trién bén viing trong xir Iy nude. Bén canh d6, COE c6 thé chiét xuét tir nguyén lidu ré tién,
¢6 san tai Viét Nam va dé phan hay sinh hoc, cho thay tiém nang thay thé PAA trong xir Iy nudc thai.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Nghién ctru nay da khao sat hiéu qua cta dich chiét tir cay day trong vai tro chét trg keo tu két
hop véi phén nhom (Alx(SO4)3) xir Iy nude thai dét nhuém. Két qua cho thay dich chiét cay day c6 kha
ning trg keo tu t6t. Didu kién xtr 1y thich hop cho qué trinh keo tu - tao bong duoc xac dinh 1a pH 7,0,
ndng d6 phén nhém 75,0 mg/L, ndng d6 dich chiét 15,0 mg/L. Trong diéu kién nay, hiéu qua xir Iy do
mau, do duc va COD lan luot 12 88,9%, 89,3% va 62,0% tuong tng voi gia tri sau xtr ly 1a 248 Pt—Co,
286 NTU, va 226 mg/L. Hiéu qua xir Iy d6 mau va d¢ duc twong duong voi polyme thuong mai PAA.

4.2. Kién nghi
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Do day chi méi 1a budc dau tham do kha ning tro keo tu ctia polyme tir cay day. Tir két qua dat

dugc, nghién ciru dé xuat mot sé hudng phat trién nhu nghién ciru hoan thién quy trinh tach chiét va
khao sat ddc tinh ctia polyme dé c6 cai nhin rd rang hon vé co ché keo tu - tao bong. Bén canh do6, can
¢6 cac nghién ciru vé kha ning phéan huy sinh hoc ciia polyme nay, nham dénh gia rui ro lau dai khi ap
dung trong thuc té. Cudi cling 1a mo rong nghién ciru dén cac loai nudc thai phtrc tap hon nhu nudc thai
gidy, nudc thai xi ma... nham danh gia tinh linh hoat va pho tng dung ctia polyme nay.

Loi cam on: Nghién ctru nay do Truong Dai hoc Cong Thuong Thanh phd H) Chi Minh bao tro va cip
kinh phi theo Hop dong s6 129/HD-DCT ngay 15 thang 7 nam 2024.
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ABSTRACT

STUDY ON USING EXTRACTS FROM JUTE BY-PRODUCTS (Corchorus capsularis L.)
AS A COAGULATION AID FOR TEXTILE WASTEWATER TREATMENT

Nguyen Tan Phong!, Nguyen Van Hoang'!, Pham Thi Thanh Hoa?, Nguyen Duc Dat Duc!”
'Ho Chi Minh City University of Industry and Trade
’Van Hien University
*Email: ducndd@huit.edu.vn

Textile wastewater is characterized by high levels of synthetic dyes, persistent organic
compounds, and heavy metals that can considerably harm ecosystems and human health if inadequately
treated. Traditional coagulation-flocculation techniques frequently employ synthetic polymers like
polyacrylamide, which are effective but produce significant amounts of hazardous sludge, potentially
harming soil quality and raising long-term toxicity concerns. On the other hand, jute (Corchorus
capsularis L.), a plant commonly grown in Vietnam, is often underutilized, particularly its post-harvest
biomass. The leaves and stems of jute are rich in mucilaginous polysaccharides that exhibit promising
qualities as flocculant aids. The extract is produced through mechanical grinding, heating, filtration, and
centrifugation, and can be used directly as a coagulant aid. The coagulation process was conducted
using a Jartest apparatus, with Alo(SO4)3 serving as the main coagulant and the jute extract acting as a
coagulant aid. Experimental findings indicated that under optimal conditions (pH 7.0, Alx(SO4)3 75.0
mg/L, jute extract 15.0 mg/L), removal efficiencies reached 89.0% for color, 89.3% for turbidity, and
62.0% for COD. This study highlights the potential of jute-derived extract as an economical, eco-
friendly biopolymer coagulant aid for textile wastewater treatment, aligning with circular economy
principles and sustainable water management.

Keywords: Jute, Corchorus capsularis L., polysaccharide coagulation, textile wastewater.
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