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Abstract: Tannin-based flocculants have been investigated, produced, and commercialized as a
promising product in water supply and wastewater treatment. This study compared turbidity removal
efficiency of tannin-based flocculants produced from different agricultural waste. Tannin was
extracted using ultrasonic method (ethanol 50%, 2 h, 500 kHz) and modified according to Mannich
reaction using HCHO and NH4CI. The coagulation and flocculation efficiencies were determined
using Jar-tests on artificial wastewater with initial turbidity of 200 NTU. The results showed that at
pH 7 and alum dosage of 5 ppm, turbidity removal efficiency of flocculants derived from longan
pericarp, mimosa bark, green tea waste, and green banana peel were 93%, 92.7%, 92%, and 89.8%,
respectively; corresponding to flocculant dosages of 10 ppm, 12 ppm, 8 ppm and 8 ppm. Production
efficiency for green tea waste (9.4%), mimosa bark (7.1%), longan pericarp (4.6%) were much
higher than that for green banana peel (0.5%). Based on the turbidity removal and production
efficiencies as well as the optimal dosages of tannin-based flocculants, green tea waste was found
to be the most potential material of all four agricultural waste to produce tannin-based flocculants.

Keywords: Tannin based flocculant, turbidity removal, mimosa bark, green tea waste, banana peel,
longan pericarp.
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banh gia hiu qua xtr ly d6 duc
cua chat trg keo tu cO nguon goc tanin
chiét xuat tir mot s6 phu pham nong nghiép

Luu Minh Loan, Nguyén Vin Hao, Pinh Thi Thuy, Lé Thi Hoang Oanh”

Khoa Méi truong, Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Qucfc gia Ha Noi,
334 Nguyé~n Trai, Thanh Xudn, Ha Noi, Viét Nam

Nhan ngay 30 thang 7 nam 2024
Chinh stra ngay 13 thdng 9 nam 2024; Chap nhan dang ngay 23 thang 10 nim 2024

Tém tit: Chat trg keo tu sinh hoc c6 ngudn gdc tanin da duoc nghién ctu, san xuit va thuong mai
hoa nhu mot san pham trién vong trong xtr Iy nudc cap va nude thai. Nghién ctiru ndy c6 muc dich
so sanh hiéu qua xir Iy do duc cua cac chat trg keo tu ngudn géc tanin tir mot sé phu pham néng
nghiép. Tanin duoc tach chiét theo phuong phap siéu 4m (dung moi con 50%, 2 gio, & 500 kHz) va
bién tinh theo phan tng Mannich st dung HCHO va NH,CI. Qué trinh kiém tra hiéu qua keo tu va
tro keo sir dung thi nghiém Jar-test trén mau nudc nhan tao véi do duc ban dau 12 200 NTU. Két qua
cho thay, tai pH 7 va lugng chét keo tu phén nhém 1a 5 ppm, hiéu qua xir 1y d6 duc cua céc chét trg
keo tu san xuat tir vo nhan, vo cdy mai duong, bi ché va vo chudi xanh lan luot 12 93%, 92,7%,
92%, va 89,8%; twong ing Vai lidu chét tro keo tu sir dung 1a 10, 12 ppm, 8 ppm va 8 ppm. Hiéu
suét tao thanh san pham dbi vai ba che (9,4%), vo cay mai duong (7,1%) va vo nhén (4,6%) cao hon
han so voi vo chuéi xanh (0,5%). Dya trén hiéu qua loai bo do duc, liéu toi wu va higu suét tao thanh
san pham ba che dwoc két luan 1a ngu0n nguyén li¢u c6 tiém ning nhat trong 4 nguyén liéu nghién
clru dé san xuat chit trg keo tu ¢6 ngudn gdc tanin.

Tir khéa: Chét tro keo tu ¢ nguén g6c tanin, x 1y d¢ duc, vé cdy mai duong, ba che, vo chubi,
vo nhan.

1. Mé dau

Keo tu - tao bong 1a qua trinh co ban st dung
trong xtr Iy nudc cip va nude thai. Tuy nhién,
viéc stir dung cac chét keo tu va trg keo tu thong
thuong 1a cac mudi nhom, mudi sit va polymer
tong hop thuong di kém véi cac hdu qua moi
truong nhu anh huéng dén sire khoé va cac qua
trinh xir 1y sinh hoc tiép theo ctia nude thai [1];
cling nhu tao ra mot lugng bun 16n doi hoi tiép
tuc phai xur ly [2].
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Chat keo tu - tag bong co ngudn goc sinh
hoc, bao gom ca chit keo tu, tro keo tu c6 ngudn
gdc tanin co nhiéu trién vong thay thé hodc giam
bét cac chat hoa hoc dung trong keo tu - tao
bong. Cac chat nay rat dé phan huy, khong doc,
khong gy an mon, khong lam thay d6i pH cua
nude dau ra, dé tim kiém tir cac nguon tai nguyén
ndng nghiép tai tao va khong tao ra chat 6 nhiém
thir cap [3]. Thém vao d6, lugng bun thai tao ra
dé dang bi phén huy sinh hoc. St dung chét ché
tao tir cac ngudn nguyén liéu dia phuong cling s&
kinh t& hon so v6i phai nhap khau cac hoa chat.
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Chat trg keo ty sinh hoc ¢ ngudn goc tanin
déa duge nghién clru, san xuét va thuong mai hoa
nhu mét san pham trién vong trong xu 1y nude
cAp va nudc thai. Chung 13 san pham bién tinh tir
tanin ngung tu thanh dang polymer tanin alkyl
héa st dung amin va formaldehyde [4]. Cac san
phim thwong mai c6 thé ké dén 1a Tanfloc,
Acquapol, Silvafloc [5]. Chat trg keo c6 ngudn
gbc tannin dugc nghién ciru xir Iy d6 duc cua
nhiéu loai nudc thai khac nhau nhu nuéc mit,
nude duc nhdn tao, nudce thai chira chét hoat
dong bé mat/mau nhuém véi hiéu suat dat dén
97% & giai ndng do thap 3-8 ppm [4-6].

Nghién curu ché tao chit tro keo ¢o nguén
géc tanin tai Viét Nam chua dugc chu y. Mt
khac, tan dung cac chét thai dé lam nguyén liéu
ché tao cac chat trg keo tu nay 1a mot giai phap
mang tinh da loi ich. Luong tanin doi dao c6 thé
duoc khai thac tir cdy che, chudi, mai duong va
nhan [7]. Cac phu pham tir qua trinh sir dung cac
thuc vét nay ciing co luong tanin dang ké [8-
10]. Tanin 13 hop chat polyphenol ¢6 trong thuc
vat, thuong dugc tim thdy & vo cay, gd, 14, nu
hoa, than cay, qua, hat, ré va ca mat hoa [7]. Do
vay, nghién ctru nay c6 myc dich ché tao va danh
gi4 san pham tro keo tu tir cic ngudn nguyén liéu
nhu vo nhan, vo cay mai duong, vo chudi xanh,
b ché va dénh gia tiém ning ung dung ching
trong xur Iy do duc cua nudc.

2. Phwong phap nghién ciru
2.1. Nguyén liéu

Nguyén liéu st dung trong nghién ctru 1a cac
phu pham nong nghiép chira nhiéu tanin cua 4

loai thuc vat khac nhau: vé cay mai duong, vo
chudi xanh, vé nhin va ba che.

Nudc duc nhén tao su dung trong céc thi
nghi€m danh gia hi¢u qua lam giam do duc duogc
ché tao tir hon hop cao lanh véi nuéc may
(1,33 g/L) sau khi d¢ ling 1 gid va diéu chinh do
duc vé khoang 200 NTU.

2.2. Phwong phdp ché tao chat tro keo tir tanin
thuee vat

10 g nguyén liéu dang kho nghién nho (kich
thude 1 mm) duge cho vao cde cung voi 500 mL
etanol 50% va ddng nhat bang cach khudy tir
trong 2 gio. Tiép d6, mau dugc siéu 4m trong
vong 2 gio & 500kHz va nhiét do 30 °C dé tach
tanin ra khoi md thuc vat. Tanin duoc thu lai
bang cach loc dich chiét va sy phan nudc dén
khéi lugng khong doi.

Tiép d6, hdn hop tanin dugc bién tinh theo 2
quy trinh [4, 11]:

- Quy trinh du hoa chat: Hoa tan 6 g NH,CI
vao nudc, thém 10 mL HCHO 40% vao lic déu
10i nang nhiét 1én 80 °C & trén may khudy tir gia
nhiét; tiép tuc cho toan bd dung dich da chuén bi
vao cbe chira tanin dugc sdy & trén va khudy véi
tdc d6 200 vong/phut & cung nhiét do 80 °C trong
vong 4 gio.

- Quy trinh du hoa chét: lugng HCHO va
luong NH4Cl dugc cho vao theo cong thitc nhu
mo t4d & Bang 1.

Mau sau bién tinh dugc dem loc qua gidy loc
(kich thudc 16 8 pm), rira bang nudc cit va say
khé & 105 °C va luu trir trong binh hut 4m dé
dung cho céc thi nghiém tiép theo.

Bang 1. Lugng hoa chat sir dung trong cong thire bién tinh di hoa chit
dua trén lugng tanin 1y thuyét ctia cac thyc vat st dung

NPT - £ HCHO | NH4CI
Nguyén liéu Luong tanin 1y thuyet 40%
Loai Luogng (g) % g Tai liéu tham khao mL g
Vo cdy mai duong 10 9,14 0,914 [9] 3,6 2,2
Vo6 nhan 10 5,32 0,532 [10] 2,1 1,3
Vo chuoi xanh 10 4,90 0,49 [8] 2,0 1,2
Ba ché 10 2,10 0,21 [8] 0,8 0,5
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2.3. Phuong phdp danh gia hiéu qua lam giam
do duc cua cdc chat tro keo tu tao duwoc

2.3.1. Khao sat diéu kién keo tu t6i wu ciia
phen nhém

Nude dyc nhén tao dugc didu chinh pH & céc
giatri4,5,6,7,8,9 béng NaOH/HCI. May do
M200 easy Mettler Toledo (dién cuc pH
Easysense pH 33, INPRO3030/120) duogc su
dung dé khao sat pH t6i wu cho qua trinh keo tu
sir dung phén nhom Al2(SO4)3.18 H20 (liéu 2,5
ppm). Chat keo tu Al2(SO4)3.18 H20 dang dung
dich duoc cho vao 500 mL nudc duc nhan tao,
khudy nhanh & tc d6 200 vong/phit trong vong
1 phut, sau d6 giam toc d6 khudy vé khoang 30
vong/phut trong vong 10 phit va dé ling 20 phut.
Po duc cua nudce tai d6 sau 3 cm duoc do b?mg
may do d6 duc Hach 2100Q dé xac dinh hiéu qua
lam giam d6 duc va so sanh voi cac mau thi
nghiém khac dé xac dinh pH t6i wu.

Liéu t6i uvu duoc xac dinh bang phuwong phap
tuong tu trén nudc duc nhan tao cé pH t6i wu va
giai lidu Al(S04)3.18 H.0 14 2,5; 5; 10; 20; 30;
35; 40 ppm.

2.3.2. Khao sat hiéu qua lam giam do duc
cua chat tro keo tu tao duoc

Hiéu qua lam giam d¢ duc cua chét trg keo
dugc tién hanh twong tu nhu thi nghiém ¢ muc
2.3.1 nhung Alz(SO4)3 18H;0 duoc sur dung ¢
pH tdi uu va liu mang dén hiéu qua keo tu
khoang 80%; chét trg keo tu dugc dua vao cudi
giai doan khudy nhanh ¢ dang dung dich voi lidu
lan luot 13 6, 8, 10, 12, 14 ppm & cac mau thi
nghiém khac nhau.

3. Két qua va thao ludn

3.1. Hiéu sudt tao thanh san phcfm tro keo tu
tanin bién tinh tir mét so thwc vat

Hiéu suét tao thanh san phérn chét trg keo tu
¢6 ngudn gbc tanin tir mot sd phu phém nong
nghiép duoc thé hién & Bang 2. Hiéu suat thu hoi
san pham chat trg keo c6 ngudn goc tanin co
khac biét khi sir dung luwong hoa chét bién tinh
khéc nhau. Khi luong hoa chat dugce ding du
(10 mL HCHO 40% va 6 g NH4Cl) thi lugng san
pham thu dugc cao hon (trir trudng hop vo chudi
xanh). Trong ca 2 cong thirc bién tinh khac nhau
(du va vira du hod chat) thi luong san pham chat
trg keo tu thu duogc thip nhat d6i véi vo chubi.

Tanin trong thuc vat dugc phan thanh 2 loai
gdm tanin thuy phan va tanin ngung tu (khong
thuy phan) [11]. Qua trinh tach chiét tanin bang
dung moéi con chi tach duoc mot phan cua tanin
thuy phan do mét lugng tanin bi giit lai ¢ qua
trinh loc sau chiét tich va mot phén chua ra khoi
ba loc [12]. Do véy, khéi lugng thu duoc sau gel
ho4 tanin bang HCHO va bién tinh bang NH,CI
nhé nhu thé hién & Bang 2. Trong cac loai thyc
vat sit dung trong nghién ctru, thi vo chudi ngoai
tanin con ¢ thanh phan pectin nén trong qua
trinh chiét, phtrc tanin va pectin dugc hinh thanh
lam lugng tanin thu dugc rat nho [13]. Hiéu sudt
tao thanh cta mau bién tinh trong diéu kién du
hoa chat cao hon trong diéu kién dii hoa chat duoc
giai thich 1a do lugng NH4CI du 1dn vio miu &
dang rin, 1am tang khdi luong thu duogc [11].

Bang 2. Hiéu suét tao thanh cac chat tro keo tu ngudn gdc tanin tir mot sé phu phim ndng nghiép

Khdi lugng | Lugng hoé chat sir dung bién tinh Khoi
Nguyén liéu nguyén HCHO 40% NH.CI (g) lugng san | Hiéu suét (%)
liu (g) (mL) S| phim ()
V6 cay mai duong 10 10 6 0,7089 7,089
V6 nhan 10 10 6 0,4562 4,562
V6 chudi xanh 10 10 6 Luong vét Luong vét
Ba che 10 10 6 0,9414 9,410
V6 cay mai duong 10 3,6 2,2 0,1436 1,436
V6 nhan 10 2,1 1,3 0,1190 1,190
V6 chudi xanh 10 2,0 1,2 0,0457 0,457
Ba che 10 0,8 0,5 0,1071 1,071
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3.2. Hiéu qua lam giam do duc cua san pham tro
keo tu tanin bién tinh c6 nguén goc tir phu pham
nong nghiép

3.2.1. Diéu kién keo tu t6i wu cua
Al>(S04)3.18H,0

3.2.1.1. pH téi vu

Hiéu qua lam gidm do duc cua
Al2(S04)3.18H,0 (liéu 2,5 ppm) ¢ cac pH khac
nhau duoc thé hién ¢ Hinh 1a.

Hiéu qua lam giam d¢ duc cia phén nhom
tang khi pH ting tir 4 &én 7 va dat cao nhat trong
khoang pH tir 6 dén 7 (Hinh 1a). Hiéu qua giam
dan khi pH tang tir 7 dén 9 va thap nhit tai pH =
9 véi chi 51,9%. Nudc duc nhan tao ¢c6 pH = 7,8
kha gan voi diém pH tdi uu, tuy nhién hiéu qua
lam giam d6 duc ¢ d6 lai thap hon dang ké
(6,2%) so véi didu kién toi wu. Do vay, pH t6i uu
duoc lya chon cho cac khao sat tiép theola 7.

pH xung quanh 6,5 ciing mang lai hiéu qua
lam giam d6 duc t6i uu cho Alx(SO4)s khi duoc
sir dung dé keo tu nudc dam pha [14]. O pH 7,

L 8
= 80 . ®
=]
S 75 .
-E 70 *
L]
g £65 s
- .
o 6l -
EE
2 50 *
= 2 4 6 8 10
pH
(a)

lidu t0i wu ctia Al(SO4)s d€ xir 1y do duc, TSS,
COD cua nudc mét cling nam trong khoang gia
tri 15-20 ppm [15]. Déi voi nuoc thai gidy, pH
ti wu ctia qua trinh keo tu boi Al(SO4)3 12 6 va
lidu téi vu 1a 240 ppm [16].

Co ché keo tu ciia Al(SO4)3la trung hoa dién
va quét phu thudc vao dang thuy phan va polyme
hoa ctia Als*. Al(SO4)3c6 kha nang keo tu ti wu
0 pH 6-7 dugc gidi thich do ¢ pH nay dang
polyme dién tich duong va dang Al(OH)3 vO
dinh hinh dugc hinh thanh lam ting cuong kha
ning trung hoa dién va hip phu di voi cac hat
keo trong nuéc [17]. O pH < 4, Als* thuy phan
thanh dang axit ty do. O pH 16n hon 4 dén
khoéng 6 thi cac polyme nhom mach dai ton tai
va dan phan hity tro thanh dang Al(OH)3 vo dinh
hinh khién cho kha ning trung hoa dién va quét
cai thién dan dé dat gia tri toi wu. Khi pH > 8,0,
AI(OH)s lai bi hoa tan thanh dang AI(OH)4", nén
khd néng trung hoa luc nay gidm sut dan dén hiéu
qua keo tu thip nhét.
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Hinh 1. Hiéu qué lam giam do duc tai cac pH (a) va liéu (b) khac nhau ctia Al(SO4)3.18H-0.

3.2.1.2. Liéu téi uu

Higu qua Ilam giam 4§ duc cua
Al»(SO4)3.18H,0 & cac lidu khac nhau tai pH 7
dugc thé hién ¢ Hinh 1b. Hiéu qua lam giam d6
duc ting manh khi liéu Al»(SO4)s.18H,0 tang tir
2,5 dén 20 ppm va ting cham khi lidu ndy ting
tr 20 dén 35 ppm sau d6 giam dan. Liéu
Aly(SO4)3.18H,0 mang lai hiéu qua t6i uu
(~95%) 1a 20 ppm dua trén viéc can bang yéu to
lwong héa chit st dung va hiéu qua 1am giam do

duc mang lai. Do chat tro keo ty lam ting cuong
hiéu qua lam giam d6 duc cua chat keo tu nén
lidu dudi toi wu 5 ppm (twong tng v6i hidu qua
lam giam d9 duc khoang 80%) dugc lua chon dé
két hop véi chét tro keo tu ngudn gdc tanin trong
cac nghién ctru tiép theo nhiam 1am rd tac dung
cua ching.

Hién tuong hiéu qua keo tu tang khi liéu chat
trg keo tu tang dén lidu toi wu va giam khi lidu
qua tdi wu dugc quan sat thiy & cac qué trinh keo
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tu. Trén mau nuéc mit tai nha may xir ly
Sembron Barat, Johor, Malaysia, hiéu qua lam
giam d¢ duc cua Alx(SO4)s tang dan dén gia tri
cao nhat khi ting liéu tir 5 ppm dén 15 ppm va
sau d6 hiéu qua nay giam nhe dan khi t1ep tuc
tang lidu dén 30 mg/L [15]. D6i voi mau nude
thai nha may gidy, khi ting liéu Al,(SO4)s tir 400
ppm dén 800 ppm hiéu qua lam giam d6 duc
cling ting dén gia tri t6i da va sau d6 n6 giam di
khi tiép tuc ting lidu dén 2000 ppm [18].

Hién tuong tang giam hiéu qua nay la do qua
trinh trung hoa dién tich gitra cac hat keo va chat
keo tu gay ra [1, 3]. Trong nudc duc nhan tao co
nhiéu hat keo anion duoc trung hoa dién tich bdi
luong 16n cation cung cap boi Aly(SO4)3.18H20
lam pha v& lyc diy tinh dién va thay vao do la

luc hut Van der Waals lam céc hat nay bi hut lai
gan nhau hon. Qua trinh thém tac nhan cation
khién chdng tré 1én bdo hoa va quéa trinh trung
hoa dién tich lai bi pha vo. Cac hat cation du lai
day nhau do luyc déy tinh dién gitra 2 hat ciing dién
tich va hidu qua 1am giam do duc giam xudng.

3.2.2. Hiéu qua tro keo tu cua san phcfm bién
tinh tu tanin thuc vat

Hiéu qua lam giam d6 duc cia céc san phém
bién tinh tai pH ciia nudc duc nhan tao b?mg 7,
lidu Al2(SO4)s.18H20 bang 5 ppm va lidu khac
nhau cta chit tro keo tu ngudn gbc tanin ché tao

trong 2 didu kién bién tinh du hoa chét va di hoa
chat dugc the hién trong Hinh 1.

94 : 94
92 | P : 92
g0 | %0 E
éxx ? 88 §-
e | -
< 86 86 =
E = B
T84 | : 84 5
Es 82 5
S o | Z g
=80 | 23 80 =
3 7 =
é’ 78 % 8 E
76 | A 76
74 l - o X § = 74

0 6 8 10

Liéu chit trg keo ty (ppm)

8 V6 nhin (du hoa chit bién tinh)
# Bi ché (du hoé chét bién tinh)
# V6 nhin (di hoa chét bién tinh)

Bi ché (du hoé chét bién tinh)

0V mai duong (du hod chit bién tinh)
m Khéng chét trg keo
V6 mai duong (di hod chit bién tinh)

2 Vo chudi xanh (di hoa chét bién tinh)

Hinh 1. Hiéu qud 1am gidam d¢ duc cua chét tro keo tu co nguén géc tanin ché tao
tur cac cay nguyén liéu khac nhau.
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O héau hét céc liéu chit trg keo tu nghién ctru
thi hiéu qua lam gidm d6 duc ting lén trong
khoang 0,4-7,3%. Khi tang liéu chat trg keo tu
lén 14 ppm, da c6 su gidm hiéu qud l[am gidm do
duc & tt ca cac mau chit tro keo tu duge ché tao
tir vo nhan, vo cdy mai duong, ba che, vo chudi
xanh & ca hai diéu kién bién tinh du va du hoa
chét. Bbi v6i cac san pham duoc bién tinh du hod
chit thi hiéu qua lam gidm d6 duc cda 3 san
ph?im trg keo tu tir vo nhan, vo cay mai duong va
bé ché dat dén 92%:; trong do, lugng chét tro keo
tu tir bd ché can sir dung thip nhit chi 8 ppm;
trong khi hai mau con lai 1a 10 ppm. Vi cac san
pham duoc bién tinh di hod chat thi hiéu qua lam
giam d6 duc cua san phém tro keo tu tir ba che,
v6 nhan, vo cdy mai duong dat dén 92-93% va
luong chét tro keo cén st dung tur ba che la thép
nhit (6 ppm), thip hon vo nhin (8-10 ppm) va
vo cay mai duong (10-12 ppm). C6 thé két luan
réng, liéu tdi wu ddi v6i chét tro keo tu ché tao tir
vo nhin, vo cdy mai duong, bi ché va vo chubdi
xanh lan luot 1a 8-10 ppm, 10-12 ppm, 6-8 ppm
va 8 ppm, tuong tng voi hi€u qua lam giam do
duc dat duoc 1a 92,1-93%, 92-92,7%, 92% va
89,8%. Nhin chung, hiéu qua lam giam d6 duc
khong co6 sy khac biét ro rét khi nguyén li¢u dugc
bién tinh trong diéu kién du hay du hoa chat. Bé
dat dugc cung mdt hi€u qua lam giam do duc,
viéc st dung chét tro keo tu ché tao tir tanin tur
v6 nhan, vé cay mai duong va ba cheé da giam
viée sir dung Al2(S04)3.18H,0 dén 2/3 1an (giam
10 ppm). So sanh trong cac vat li¢u dugc sir dung
dé tao chét trg keo tu thi vo chudi xanh c6 hiéu
qua thap hon ca, chi lam giam viéc st dung
Al3(S04)3.18H,0 khoang 1/2 lan.

Co ché keo tu - tao bong ciia san pham bién
tinh c6 ngudn gbc tanin lién quan dén 6n dinh
dién tich va hap phu pha ran [11, 17]. Sy twong
tac ciia On dinh dién tich va hap phu pha ran dac
biét phtt hop khi pH 6-7, 1a diéu kién xay ra su
phan huy va mat dién tich polyme [17]. Tanin c6
gbc phenolic nén ¢ ban chit Am dién nhung qua
trinh gel hoa bang HCHO va bién tinh bang
NH,Cl d3 hinh thanh san pham khong tan voi
gbc hydroxyl duoc thay thé bang gbc amin lam
cai thién dién tich cua vat li¢u va tang gia tri cua

diém dang dién tir khoang 2 1én trén 7 [11]. O
diéu kién pH 6-7, chét tro keo tu c6 nguén géc
tanin cling co trang thai it am dién nhét, thudn loi
cho co ché keo tu - tao bong. Ciing giéng nhur
truong hop cta Alx(SO4)s, su ting lidu chat tro
keo tu ngudn gdc tanin lam ting hiu qua xir 1y
va hiéu qua nay giam xudng khi liéu st dung
vuot qua mirc toi uu.

4. Két luan

Céc san pham bién tinh ché tao tir hdn hop
tanin chiét xuat tir cac cdy nguyén liéu nghién
ctru da thé hién kha ning trg keo tu khi két hop
v6i Alx(S04)3.18H,0. Bién tinh trong diéu kién
du hoa chat mang lai hiéu suét tao thanh san
phém cao hon nhung hi¢u qua lam giam d6 duc
khong khac biét rd rét so v6i bién tinh trong didu
kién di hoa chét. Hiéu qua lam giam d6 duc cao
nhat khoang 92-93% ddi v6i san pham tanin bién
tinh tr vo nhan, vé cdy mai duong va ba che;
Hiéu qua nay 1a dudi 90% dbi voi san pham tanin
bién tinh tr vo chudi. Dya trén hiéu suét tao
thanh san phim, hiéu qua lam giam d6 duc va
ham luong sir dung t6i wu c6 thé thiy ring bi ché
12 ngudn nguyén liéu c¢6 loi thé nhat trong cac
nguyén liéu nghién curu.
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