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Tém tit: Buoi 1a loai ciy dugc trong va tiéu thu phd bién ¢ Viét Nam. Trong qua trinh tiéu thu va
ché bién da thai ra mot lwong 16n vo budi (25-30% khéi lugng qua buoi). Tuy nhién vo budi hién
chua dugc tan dung va xir 1y hiéu qua gy 6 nhiém mdi trudng va lang phi tai nguyén. Céc nghién
clru chi ra rang vo budi co chira luong pectin kha 16n va duoc tach chiét dé sir dung trong ché bién
thuc pham, dwoc pham,... Trong nghién ctru ndy, pectin tir vo budi duge tng dung lam chat tro
keo sinh hoc trong xir 1y nuéc song To Lich. Diéu kién tdi wu ciia qua trinh tach chiét pectin nhu
pH va ty 16 dung méi chiét di dwoc khao sat. Pectin tach chiét dwoc két hop véi PAC dé xir Iy
TSS, COD trong nuéc thai. Két qua nghién ciru cho thiy & pH = 2 va ti 18 30 mL/g dung méi chiét
va vo budi kho (70-80°C va thoi gian ngam chiét 60 phuat), hiéu qua tach chiét pectin dat cao nhat
V6i 26,36%. Hiéu qua xir Iy TSS va COD khi str dung pectin két hop véi chét keo tu PAC 1a kha
cao, dat tuong ting 91,5% va 65%. Pectin thé hién 1a chat trg keo tu sinh hoc tiém nang va can tiép

tuc dugc nghién ctru rng dung trong xtr ly nude thai.

Tir khoa: Vo budi, pectin, chit tro keo tu sinh hoc, xur Iy nudc thai, TSS, COD.

1. Mé dau

Trong quy trinh xur Iy nude thai, keo tu - tao
bong 1a qua trinh quan trong dé loai bo cac hat
can lo lung, giam thiéu do duc, dong thoi gop
phan 1am ting hiéu qua cho cac qué trinh xtr ly
tiép theo nhu loc, khir tring. Céac chat keo tu
nhu PAC ([Al,(OH),Cls...xH,QO]r), phen nhém
(Al(SO,)s. 18H,0), phén sit (FeCls.6H,0)....
trong nudc thai s€ nhanh chong thiy phan tao
thanh céac cation lam trung hoa dién tich cac hat
keo mang dién tich am, tao diéu kién cho céc
hat cin nho lién két véi nhau thanh cic bong
can 16n nho cac luc bé mat va léng Xuéng [1].
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Viéc bod sung thém céc chit trg keo tu s& gop
phan lam ting kich thudc ciing nhu d6 bén cua
bong can, giam kha nang tai 6n dinh hé keo do
du thira chat keo tu, qua d6 lam ting hiéu qua
xur ly cia qua trinh keo tu - tao bong [1]. Hién
nay, chit trg keo tu duge st dung phé bién
trong xir 1y nudc thai 1a cac hop chat polymer
hitu co tong hop nhu PAM (-CH,CHCONH,-),
PAA (-C3H40,-),... Tuy nhién, bén canh tinh
hiéu qua cao cung kha ning hoa tan tét trong
nuée, diéu dang quan tdm la du luong cua
chung trong nudc sau xir Iy co thé 1a nguy co
tiém an gdy hai t6i sitc khoe con ngudi. Dién
hinh nhu mét s6 dan xuat cia PAM rat kho phan
hiy va cac monomer acryamit ciia chiing c6 kha
ning giy doc than kinh va gy ung thu [2].
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Do viy viéc nghién ciru va tim ra cac chat
tro keo tu sinh hoc cé nguén géc tu nhién, than
thién v6i mdi trudng dang rat duge quan tim va
xem nhu mot giai phap dan thay thé hodc thay
the mot phan cac chat tro keo tu nhan tao. Mot
sd nghién ctru chi ra rang pectin co thé sir dung
nhu hop chét ty nhién méi, an toan va hi¢u qua
cho qua trinh keo tu - tao bong do no co thé tu
phan hUy va khong gy doc hai cho con ngudi
va moi truong [3]. Pectin la hop chat tao gel co
ngudn gdc tir thuc vat bac cao, co chu trac phuc
tap, dang mach thang, chu yeu duoc cdu thanh
tir cic phan tir axit D-galacturonic véi nhiéu
nhom carboxyl (-COOH) ton tai ty do hoic &
dang lién két ester vGi metanol, axit acetic, axit
phenolic,... Cac ngudn pectin doi dao trong tu
nhién co thé ké dén 1a ba tdo, vo qua cua ciy co
mii [4]. Py ciing 13 cdc ngudn chinh phuc vu
cho san xut pectin trong cong nghiép.

Buai (Citrus Maxima) 1a mét loai qua
thudc chi cam chanh. Budi dugc trong rong rai
& Viét Nam véi nhiéu gidng khac nhau. Mot
lugng 16n vé budi da bi thai bo trong qua trinh
san xudt va tiéu thy gdy lang phi va 6 nhiém
mdi truong. Theo mdt sd nghién ciru, vo budi
(dac biét 1 16p cui trang) co thé chiém dén 30%
tong trong lugng qua va la mot ngudn nguyén
lidu tiém nang dé tach chiét pectin [5]. ba co
nhiéu nghién ctru trong va ngoai nude vé viée
tach chiét pectin tir vo budi va tmg dung trong
nhiéu linh vuc khac nhau [6]. Tuy nhién, nhiing
nghién ctu ung dung pectin trong xur ly nudc
thai van con kha han ché.

Thong qua thay dbi ty 1¢ dung méi chiét &
cac dleu kién pH khac nhau, nghién ctru nay
nham tbi wu hoa hiéu qua tach chiét pectin tir vo
budi. Bén canh d6, day 1a nghién ciru dau tién
tai Viét Nam st dung pectin nhu chét trg keo tu
két hop v6i PAC dé danh gia hiéu qua xir ly
TSS, COD trong nudc Song T6 Lich.

2. Nguyén liéu va phuwong phap
2.1. Nguyén liéu
2.1.1. Mau nuée thai

Mau nuée thai dugc léy tai cira céng xa thai
trén song T6 Lich doan duong Vi Toéng Phan

(20°59'45,8"N, 105°48'55,9"E). Lay miu va
bio quan mau twong tUng theo TCVN
5999:1995 va TCVN 4556:1988. Cac thong sd
pH, TSS, COD lan luot 13 6,5; 189 mg/L; va
780 mgO,/L.

2.1.2. Bot vo buoi

V6 budi duge say kho ¢ nhiét do 50 — 60°C,
sau d6 nghin va sang qua rdy 1 mm va bao
qudn trong hop kin, d€ noi kho, tranh anh sang
tryc tiep.

2.2. Phwong phap nghién cuu

2.2.1. Khdo sat Iya chon diéu kién t6i wu
tach chiét pectin tir vé budi

Lay 1 g bot vo budi vao binh nén 250 mL,
bd sung lan luot 20, 30 va 40 mL dung dich axit
H,SO, v6i pH tir 1 — 4. Pun néng hon hop &
nhiét do 70-80°C trong 1h. Dung dich thu duogc
sau khi loc duoc bd sung etanol 90% vdi ty 1€
1:1 (theo thé tich) va dé trong 2h dé tach pectin.
Sau @6, ly tam (3500 vong/phut) trong khoang
20 phat dé thu pectin [7]. Pectin sau khi tach ra
duoc ria lai 2-3 1an véi con dé loai bo tap chét
va dugc say kho ¢ nhiét d6 45-50°C trong 24h
dé thu pectin dang bot.

Hiéu suét tach chiét pectin 1a ti 1& phan traim
luong pectin thu dugc so vai khdi lugng bot vo
budi sir dung chiét.

2.2.2. Panh gia hiéu qua xur ly TSS va COD
trong nuéc thai khi két hop sir dung PAC va
pectin

Céc thi nghiém thyc hién ¢ nhiét d6 phong
(25 - 32°C), 4p suit 1 atm.

Thi nghiém dugc tién hanh vé6i lidu luong
chat keo tu PAC ¢ dinh 1a 200 mg/L [8] va
nudce song To Lich c6 pH khac nhau (6, 7, 8 va
9). Pau tién 500 mL nuéc thai duoc dua vao
cac coc dong 1 L va diéu chinh pH phu hop,
khudy nhanh (150 vong/phut), dong thoi bd
sung 200 mg/L PAC vao moéi coc. Tiép tuc
khuay trong 2 phut. Tiép dén, chat trg keo tu
pectin duoc dua vao véi liéu lugng tuong mg
1a 0, 5, 10, 15 va 20 mg/L va khuay cham (30
vong/phut) trong 20 phut. Dé ling trong 1h, 1iy
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mau nude trong & mdi cdc dem phan tich TSS
va COD.

Phuong phap phan tich pH, TSS va COD
theo TCVN 6492:1999; TCVN 6625:2000 va
TCVN 6491:1999.

3. Két qua va thao ludn
3.1. Hiéu sudt tach chiét pectin

Hinh 1 biéu dién hiéu qua tach chiét cua
pectin tir vo budi ¢ 3 ti 1€ dung méi tach chiét
va 4 gia tri pH khac nhau.

Két qua cho thay, khi pH tang tir 1 dén 2 thi
hiéu suét tach chiét ting dén gia tri 16n nhat
nhung & pH 16n hon (pH = 3, 4) thi hiéu suat
tach chiét lai giam di. pH thp tao diéu kién
thuén loi cho qua tinh thuy phan pectin ¢ dang
khong tan (protopectin) vé dang hoa tan [9].
Nhung pH thip dudi ngudng s& gy ra su két
tinh glucose va hoa gel nhanh tao nén cac von
cuc lam can tré viée tach chiét pectin [10]. pH
chua du dat dén ngudng toi wu sé chua mang lai
hiéu qua thuy phan cao nhat, giai phong pectin
vao trong dung moi.

Trong 3 ti 1& dung méi tach chiét thi ti 1& 30
mL/g cho hiéu suét tach chiét 16n nhét. Trong
nghién citu cia Ma va nnk (2011) [11] va
nghién ctru ciia Kanmani (2014) [6], ti 1€ nay la
25 mL/g va 20 mg/L. Viéc tang ty 1¢ dung moi
chiét Iam ting cudng kha ning tiép xtc giira bot
vo budi va dung moi, giam d nhot cua dung
dich, do d6 qua trinh tach chiét pectin tré nén
hiéu qua hon. Nhung khi dén mét ngudng nao
do, tiép tuc tang ty 18 dung moi chiét thi hiéu
qué tach chiét pectin c6 xu hudng giam xudng
do su bién ddi va phan hiy pectin & nhiét do
cao tang 1én [12].

Trong diéu kién téi wu, véi ty 18 dung moi
chiét 1a 30 mL/g va pH bang 2, hiéu suit tach
chiét pectin dat cao nhat 1a 26,36%. Két qua
nay cao hon nghién ctru ciia Ma va nnk (2011)
(20,98%) [11] va thap hon so voi nghién ciru
cua Kanmani va nnk (2014) (29,71%) [6].
Trong nghién ctru cua Sulieman va nnk (2013),

hi¢u sqét tach chiét pectin tir vo cam va vo
chanh lan luot 1a 15,25 va 20,75% [4].
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3.2. Dczc diém cia pectin tach chiét thé hién
qua pho IR

Béng 1. So sanh phd IR cua pectin tach chiét tir vo
budi va pectin chuan

i , x . S6 song
Nhoém chire Mau pectin hép thy
Nh6m OO Chuén 1632,81

oM I Tach chiét 162021
Chuén 3418,00

Nhom OH- - !
Tach chiét 3396,64
Chuén 1738,90

Nhém C=0 . !
Tach chiét 1732,08
Lisn két C-H Chuén 1370,48
fen ke Tach chiét 1367,53
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Hinh 2 thé hién mot sb pic cuia cac nhém
chtre va lién két chinh trong pectin tach chiét tir
vO bu6i nhu nhom chitc COO-, nhdm OH-,
nhom ester carbonyl C=0, va lién két C-H. C6
su twong dong gitta miu pectin tach chiét duogc
trong nghién ciru ndy va mau chuan pectin nhu
so sanh trong Bang 1 [13].

3.3. Hiéu qua xuw Iy TSS, COD khi si dung
pectin nhw chat tro keo tu cho PAC

3.3.1. Hiéu qua xu ly TSS

Khi ¢6 dinh PAC ¢ mirc 200 mg/L va bd
sung pectin v&i nong do 5, 10, 15 hodc 20 mg/L
thi hiéu qua loai bo TSS dugc minh hoa ¢ Hinh
3 cho 4 pH khéac nhau. Hiéu qua loai bé TSS
cao nhit & ndong d6 pectin 5 mg/L ¢ ca 3 pH 7,
8 va 9 nhung gia tri nay 1a 10 mg/L déi véi pH
6. Hi€u qua xt ly TSS co6 ting 1é€n so voi viée
chi st dung PAC (11,1-13,5%), nhung c6 xu
huéng giam khi lidu luong pectin vuot qua 10
hodc 15 mg/L. Piéu nay duoc giai thich 1a khi
sit dung pectin voi lugng 16n trong diéu kién
axit co thé tao cac lién két hidro va cac tuong
tac ki nudc, 1am tang luc déy tinh dién, tuor do
gay phéa bong va tai keo hoa [1].

Hiéu qua xir Iy TSS cao nhét dat 91,5% tai
pH = 8 v&i liéu luong pectin sir dung 1a 10
mg/L. Nghién ctru cta tac gia Pao Minh Trung
va nnk (2015) vé xur Iy nudc thai dét nhudém
cho thiy khi két hop st dung PAC véi chét trg
keo tu sinh hoc didu ché tir hat cay muéng
hoang yén cho hiéu qua xu 1y TSS 12 92,6%.
Trong nghién curu ctia Ho va nnk (2010), viéc
két hop phén sit vi pectin trong xur 1y d6 duc
cho hiéu qua dat 92,4% [1].
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Hinh 3. Két qua xir Iy TSS trong mau nudc thai

3.3.2. Hiéu qua xu ly COD

Hiéu qua loai b6 COD ¢ 4 pH khéac nhau
khi ¢6 dinh PAC & muc 200 mg/L va bd sung
pectin voi cac nong d6 5, 10, 15, 20 mg/L duoc
minh hoa trong Hinh 4. Giéng vdi truong hop
TSS, hi¢u qua xir Iy COD c6 tang 1én so vai khi
chi st dung PAC (4,0-10,4%), nhung cé xu
huéng giam khi lidu luong pectin vuot qua 5
hodc 10 mg/L. Hiéu qua loai bo COD l6n nhét
& pH 6 dat dugc khi nong do pectin st dung 1a
10 mg/L; trong khi & cac gié tri pH con lai nong
dd nay la 5 mg/L. Pectin khi str dung du thira s€
gdy ting COD trong mau nudc thai vi ban chat
clia pectin 1a mot hop chat hitu co cao phan ti.
Bén canh d6, khi tang lugng pectin st dung
cling s€ gay pha bong va tai keo hoa [1].

Hiéu qua xir Iy COD cao nhét dat 65% tai
pH = 8 voi liéu luong pectin st dung 14 5 mg/L.
Hiéu qua xir Iy COD dat dugc cao hon so voi
mot sb nghién ciru. Nghién ciru cua tac gia Dao
Minh Trung va nnk (2015) vé xur 1y nuéc thai
dét nhudm, khi két hop sir dung PAC véi chat
tro keo tu sinh hoc diéu ché tir hat cay muéng
hoang yén cho hiéu qua xir ly COD la 59,7%.
Trong nghién ctru ctia Lee va nnk (2012) vé xtr
Iy nude ri rac, viée két hop PAC va polymer
cation téng hop (FO4290 SH) cho hiéu qua xir
ly COD dat 59% [14].
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4. Két luan

Pectin trong vo budi da dugc tach chiét voi
hiéu suét twong dbi cao (26,36 %) so véi cac
nghién ciru khac va so véi tong lugng pectin co
trong vo budi (khoang 30%) & diéu kién tdi wu
(pH 2, ti 1¢ dung méi tach chiét va nguyén liu
30 mL/qg).

Viéc két hop PAC va pectin cho hiéu qua
xtr Iy TSS va COD 1én téi 91,5% va 65%, co
cai thién dang ké so v&i viée chi sir dung PAC ¢
cung diéu kién. Piéu nay cho thiy pectin co thé
duoc st dung lam chit tro keo than thién véi
mdi truong ung dung trong xur 1y nudce.

Lo1i cam on

Nghién ctru dugc sy gitp d& vé co so vat
chat cuia cac phong thi nghiém thudc Khoa Mbi
truong, Truong Pai hoc Khoa hoc Ty nhién,
Pai hoc Quéc gia Ha Noi.
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Study on Pectin Extraction from Pomelo Peel and Use
as Biological Flocculants in Wastewater Treatment

Nguyen Thi Ha, Nguyen Hai Minh, Nguyen Dinh Ngoc,
Luu Ngoc Hung, Le Thi Hoang Oanh

Faculty of Environmental Sciences, VNU University of Science, 334 Nguyen Trai, Hanoi, Vietham

Abstract: Pomelo is grown and consumed widely in Vietnam. The processing and consumption of
Pomelo often generate a large quantities of pomelo peel that counts for about 25-30% of the pomelo
weight. However, the pomelo peel has not been utilized and treated effectively yet causing
environmental pollution and waste of resources. It was found in previous studies that pomelo peel
contains a large content of pectin which has been extracted and used for different purposes such as
food processing and medicine production,... In this study, the optimal conditions for pectin extraction
were investigated by changing pH and solvent extraction ratio. Extracted pectin was then used as bio-
flocculant in combination with PAC to remove TSS and COD in To Lich wastewater. The results
showed that under pH 2 and solvent extraction ratio of 30 mL/g dried pomelo peel (70 — 80°C and
extraction time of 60 minutes), the highest yield of extracted pectin was found at about 26.36%;
Extracted pectin and PAC were effectively used to treat TSS, COD in To Lich wastewater. The TSS,
COD treatment efficiencies were 91.5% and 65.0%, respectively. Pectin has shown to be a potential
bioflocculant and investigations on its application in wastewater treatment should be carried out further.

Keywords: Pomelo peel, pectin, bio-flocculant, TSS, COD.



