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Abstract: Total tannins were separated and recovered from paper mills wastewater by distributed
extraction and used as a raw material to synthesize quaternary ammonium tannate through the
Mannich reaction. Quaternary ammonium tannins are used as coagulants and flocculants in
wastewater treatment. The structural and properties of the quaternary ammonium tannate materials
were determined by FTIR infrared spectroscopy, SEM scanning electron microscopy, DSC-TGA
thermal analysis and determine the point of zero charge-pHp.c. The experiment to evaluate the
coagulation and flocculation ability of the quaternary ammonium tannate in wastewater treatment
was performed using the Jartest device model and evaluated through the removal efficiency of Pb?*
and Cd?* metal ions, turbidity and DO index. The DO index and turbidity of the wastewater sample
are best treated with quaternary ammonium tannin content in the range of 0.5-1%, the time for
coagulation and flocculation is 30 minutes. The removal efficiency of metal ions Pb?* and Cd?*
reached 92% and 75% respectively in the pH range from 5-7 with the input ion concentration of
50 ppm.
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Nghién ciru tong hop amoni tanin bac 4 tir nude thai
nha may giay nham dinh hudng ing dung trong xtr ly nudc

Mai Vin Tién", Tran To Uyén

Truwong Dai hoc Tai nguyén va Moi truong Ha Ngi, 41A Phu Dién, Tir Liém, Ha Noi, Viéet Nam

Nhan ngay 14 thang 8 ndm 2022
Chinh sira ngay 07 thdng 9 nam 2022; Chap nhéan dang ngay 11 thang 9 nam 2022

Tém tit: Tanin tong sb dwoc tach loai thu hdi tir nuée thai nha may san xuét gidy bang phuong phap chiét
phan bd va duoc sir dung 1am nguyén liéu dé téng hop vat liéu amoni tanin bac 4 thong qua phan tng
Mannich. Vit li€éu amoni tanin bac 4 dugc ing dung lam chét keo ty, tao bong trong xur Iy nudce thai. Pac
trung cAu tric, tinh chét cua vat liéu amoni tanin bac 4 dugc xac dinh béng k¥ thuat do phé héng ngoai
FTIR, kinh hién vi dién tir quét SEM, phan tich nhiét DSC-TGA va xac dinh diém dién tich khong — pHpze.
Thi nghiém danh gia kha nang keo tu, tao bong xtr ly nudc thai cua vat li€u amoni tanin bac 4 dugc thuc
hién bang mo hinh thiét bj Jartest va danh gia théng qua hiéu suat loai bo ion kim loai Pb2* va Cd?*, 6 duc
va chi s6 DO. Chi s6 DO va do duc ctia mau nude thai duge xir ly tdt nhat ung voi ham lugng amoni tanin
bac 4 trong khoang 0,5-1%, thoi gian lang keo tu, tao bong 1a 30 phut. Hiéu qua loai bo ion kim loai Pb?*
va Cd?* 1an lugt dat 92% va 75% trong khoang pH tir 5-7 v6i ndng d6 cac ion ddu vao 1a 50 ppm.

Tir khéa: Tanin; amoni tanin bac 4; chét keo tu; tao bong; nudc thai nha may giéy

1. Mé dau

Phuong phép keo tu, tao bong dong vai tro
quan trong trong quy trinh xt Iy & hau hét cac hé
thdng xur Iy nudc va nude thai. Muc dich cua qua
trinh nay 14 ning cao hiéu qué loai bo chat ran lo
limg va céc tap chit ciia cong doan di sau né nhu
ling hay loc [1]. Trong qué trinh keo ty, tao bong
céc chat ran lo lung c6 kich thudc rat nho va
mang dién tich tao diéu kién két dinh vé&i nhau
thanh cac bong cin du 16n va niang dé c6 thé dé
dang loai bo. Qua trinh nay ciing c6 tac dung l[am
giam ndng do cac kim loai nang va cac chét hitu
co doc hai trong nudc, ... do cac chat nay bi hap
phu 1én trén bé mit cac bong cin [2]. Phuong
phap nay thuong duoc thuc hién véi mudi kim
loai nhu phén nhém hodc cac polyme tong hop
nhu polyacylamit, polyaluminum clorit (PAC)
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va nhiéu hop chat khac,... Sir dung mudi kim loai
phén nhém hodc phén sat lam tac nhan keo tu tao
bong la cdng nghé cii, vi cac ion kim loai hoa tri
cao trai qua phan ng trong dung dich sé cé dién
tich duong cao, twong tac v6i chit keo am (hat
dat sét ty nhién va vat liéu hitu co) va trung hoa
dién tich cua ching, tao ra sy mét 6n dinh va
dong lai. Ngoai ra, trong hau hét cac hoat dong
xur Iy nudc thyuc té, chét keo tu kim loai duogc
dung voi lidu lugng cao, do d6 s& c6 nhuoc diém
la tao ra mot luong bun 16n [3]. Dbi vai cac
polyme toéng hop nhu polyacyamit (PAM),
polyaluminium clorit (PAC),... qua trinh keo tu,
tao bong tao cac hat 16n hon, ngoai ra con chiu
duogc luc cit cao trong cac giai doan loc [4]. Céac
hat 16n hon dugc hinh thanh theo cach nay ciing
cho toc d6 lang nhanh hon va khéi lugng bun
sinh ra giam di dang ké [5]. Tuy nhién, do kha
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ning kho phan hity vé 1au dai cac polyme nay co
anh huong khong t6t dbi véi strc khoe con ngudi
va mdi truong [6]. Xu hudng hién nay, cac
nghién ctru tap trung vao viéc nghién ciru ché tao
va tmg dung cac chat keo ty, tao bong c6 ngudn
gbc tir ty nhién dé thay thé cho cac chat keo tu,
tao bong c6 ngudn gdc tong hop. Tanin 13 hop
chat c6 nhiéu trong tu nhién dic biét 1a mot sd
loai thyc vat nhu: cay ché, cdy keo, ca phé, cay
dudc, 6i, sim,... Pac diém thanh ph?m cua tanin
1a cac din xuét ctia polyphenol véi cau triic da
vong thom chtra nhiéu nhém hydroxyl (OH), do
d6 c6 thé tién hanh bién tinh bang nhiéu phwong
phap khac nhau thong qua phan ung ngung tuy,
phan ung thé vong thom hay phan ung
electrinphin,... [7, 8]. Tanin khong ddc hai va c¢o
nhidu tmg dung trong thuc té, vi du nhu cong
nghiép thudc da, cac dan xuét cta tanin dugc ung
dung lam phan bon vi 1u'0ng, thudc kich thich
tang truong thyuc vat, phu gia bé tong,... Gﬁn day
mdt s6 nghién ctru cho thiy nhiéu dan xuét cua
tanin cho kha ning két tiia, tao bong va hap phu
va trao ddi ion voi mot s6 kim loai, dic biét la
khi dugc bién tinh. Sir dung tanin va cac dan xuat
ctia chung mg dung lam chat keo tu, tao bong
trong xu 1y nude cap va nudc thai duge cho la
hap dan vé mit kinh té, cling nhu viée chu dong
vé ngudn nguyén liéu tai ché c6 kha tai tao phong
pht tir cac san pham tu nhién. Trén thé giéi da
¢6 nhiéu cong trinh nghién ctru tong hop va tng
dung v& amoni tanin bac 4 nhu nghién ctru cua
Luiz (2002) [8]; Ozacar (2002) [9]; Lee (2014)
[4]; Hameed (2016) [10]; Grenda (2018) [3],
Lopes (2019) [11] va Lugo (2020) [12]. Hau hét
amoni tanin bac 4 dugc tong hop tir tanin san
phém duoc chiét suét tir cac loai thuc vat chtra
ham lugng tanin cao hodc dugc chiét suét tir
nudc thai cua qua trinh san Xuét gidy. Tai Viét
Nam, gan day cing c6 mt vai cong trinh nghién
clru vé van dé ndy nhu: Phing Van Be (2011),
nghién ctru chiét tach tanin tir vo keo tai twong
va irng dung lam vét licu hép phu mot s6 kim loai
ning trong nudc. Nguyén Hai Linh (2012),
nghién ctru tach tanin tir vo cay dudc Nhon hoi
dé 1am vat liéu hap phu xir Iy kim loai ning trong
nudc. DS Thanh Ha [7], nghién ctru cong nghé
tach cac Catechin tur tra xanh (Camellia sinesis

L.), chuyén héa tao dén xuét o-acetyl catechin va
khao sat hoat tinh don gbc tu do ciia chiing va
gan ddy V& Thi Thu Giang (2018), nghién ctru
tach loai tanin va 1én men ché bién ruou vang tir
dich ép qua diéu. Tuy vay, cac thong tin co ban
vé dic tinh va tinh chat ing dung cua cac dan
xuét tanin va tanin bién tinh dic biét 1a amoni
tanin bac 4 con kha it [11]. Hang ndm cac nha
may san xuét gidy cua nudc ta san xut ra hang
trleu tan glay va bot glay Cung v6i qua trinh san
xudt gidy va bot gidy s& phat sinh ra mot luong
16n nudc thai ma trong thanh phan chinh nuéc
thai lai chil yéu Ia lignocellulose va tanin, con lai
1a cac chét hitu co khac véi ham luong nhat dinh.
Do dd, nghién ctru tach loai, thu hoi va ung dung
tanin tir nude thai cliia cac nha may gidy co y
nghia 16n vé mit khoa hoc va thuc tién ung dung.
Viéc tach loai va thu héi tanin trong nudc thai
nha may glay khong nhu‘ng gop phan vao viéc
giai quyét van dé moi trudng ma con c6 thé tai
ché, tai str dung hiéu qua ngudn nguyén liéu nay
mot cach phu hop dé tao ra cac san pham gia tri
nhu chét keo ty, tao bong, ng dung quay tro lai
dé xir 1y nude thai chinh 1 gop phan cho sy phat
trién bén viing va day cling chinh 1a myc dich
cua nghién ctru nay.

2. Vit liéu va phwong phap nghién ciru
2.1. Héa chat

Axit clohydric (HC1) nong d6 37,5%, do tinh
khiét > 99,5%, hing san xuét Guangzhou, Trung
Quéc; Andehit fomic (HCHO), nong do 37% do
tinh khiét > 99,5%, hing san xuét Guangzhou,
Trung Qudc; Amoni clorit (CH4Cl) d6 tinh khiét
99,5%, hang san xuat Xilong, Trung Qudc.

2.2. Phuong phap nghién ciru

Phuong phap phd hdng ngoai (FTIR) tng
dung dé phan tich so sanh déc trung cau tric
nhom chirc cho cac mau tanin tong s6 va mau vat
liéu amoni tanin bac 4, duoc thuc hién trén thiét
bi Bruker-Tensor, tai Vién Dia 1y-Vién Han 1am
Khoa hoc va Céng nghé Viét Nam. Hinh thai cau
triic bé mat cua vat lieu duge phan tich danh gia
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bang phuong phap kinh dién tir quét (SEM), trén
thiét bi Jeol JMS 6490. Phan tich dénh gia tinh
chét nhiét cua amoni tanin bac 4, duge thuc hién
bang phwong phap phén tich nhiét vi sai quét
(DSC) va nhiét trong lugng (TGA), dugc thuc
hién trén thiét bi phan tich nhiét Labsys Evo,
tai Vién Khoa hoc Vat liéu - Vién Han lam Khoa
hoc va Cong ngh¢ Viét Nam. Thur nghi€ém danh
gia kha nang xur 1y nudc thai ciia mau vat ligu

amoni tanin bac 4 duogc thuc hién trén mé hinh
thiét bi Jartest-Edibon. Chi s6 DO, d6 duc, ham
luong kim loai Pb va Cd ciia cac mau thir duoc
phan tich x4c dinh 1an luot bang thiét bi do nhanh
da chi tiéu (HACH-HQ440d), thiét bi do d6 duc
(H193703 HANNA\) va thiét bi quang phd hip thu
nguyén tr AAS (Thermo Fisher-Solar Ms), duoc
thuc hién tai phong thi nghiém Khoa Méi truong,
Truong Dai hoc Tai nguyén va Moi truong Ha Noi.

Nudc thai

Dung dich H,S0,

—| 80°C, 60 phut

Loc tach lignin + két tia
bang béng thiy tinh

l

n-Hexan/diclometan Chiét phan bé dung
tylé 1/1 " di

= Loai tap chit

ich loc thiy phin

l

Etylaxetat

Chiét phin bé lai
dé thu héi tanin

Tanin téng sé

Hinh 1. So d6 quy trinh thu hoi t

2.3. Phwong phdp thu hoi tanin tong 50 tur nuge
thai céng doan xeo nha mdy gidy va tong hop
amoni tanin bdc 4

2.3.1. Thu héi tanin tong so tir nudce thai
cong doan xeo nha mdy san xudt gidy

Phan tich xac dinh ham luong tanin tong so
trong mau nudc thai cong doan xeo nha may gidy
Bii Bing bang phuong phap do quang ding
thudc thir Folin Ciocaltue theo tiéu chuan ISO
14502-1-2005, cho thay ndng d¢ tanin tong sb
chiém 75 ug/lit. Do @6, chung t6i lya chon nudc
thai nha may lam déi twong cho nghién ciru nay.
Dé tach loai va thu hoi tanin tong so tir nudc thai,
phuong phap chiét phan b nhiéu giai doan theo
nghién ciru [7] da dugc ching t6i ap dung co su

anin tong s tir nude thai nha may gidy.

cai tién, tuy nhién trong khuon khé bai bao xin
phép khdng trinh bay chi tiét vé két qua thu hoi va
tach loai tanin tong sb. Quy trinh thu hdi tanin tong
s6 tir nudc thai duoe mo ta tom tit nhu Hinh 1.
Lay 2000 ml nuéc thai tién hanh axit hoa
bang dung dich H,SO4 ndng d6 10% dé diéu
chinh pH vé 5, dun néng dung dich tai nhiét d6
80 °C trén bép cach thity trong thoi gian 60 phut,
dé lang qua dém, sau do sir dung bong thiy tinh
tién hanh loc dé loai bo hoan toan két tua chi yéu
la lignin va can léng dé thu duoc dich loc trong
ddng nhat. Tiép theo thuc hién qué trinh chiét
phan bd giai doan 1 dé loai bo céc tap chét bang
cach bd sung 100 ml hdn hop dung méi chiét
gdm n-hexan/diclometan (ty 1¢ 1/1 theo thé tich),
tach thu riéng phan dich chiét diclometan ¢ dud6i
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¢O chira tanin, phﬁn dich chiét nay sau d6 dugc
chiét phan bd lai giai doan 2 v6i dung moi
ethylacetate 3 lan, gop dich ethylacetate va co
kiét loai bo dung médi & 4p sudt thap thu duoc
tanin tong so.

2.3.2. Phwong phdp tong hop amoni tanin
bdc 4

,r Ong sinh han

Nhiét ké - Durong nucéc ra

M Dirong nucdc vao

Duong hoa

Heé phan tng chiit vao

Bép khudy tir

.(a.
)

L_;:__

e rt..
/

Hinh 2. Hé thiét bi phan tng tong hop vat liéu amoni
tanin bac 4.

Amoni tanin bac 4 dugc tong hop tir tanin
tong s6 thu hoi tir nue thai nha may gidy theo
phuong phap dugc mo ta trong nghién ctru trudc
day [8, 13], phan tng dugc thuc hién trong binh

H +
=0 + HNA
-

H
H GH:CI

et

e

thiy tinh ba co thé tich 1 lit, dugc trang bi hé
thong sinh han hoi luu lam mat bang nude, nhiét
ké theo ddi va diéu chinh nhiét d¢. C6 con lai
duogc st dung dé nap hoa chét diu vao. Hé phéan
mg duoc gia nhiét va khudy tron nho khudy tir
va dugc on dinh nhiét bang bép cach thity. Hinh
2 thé hién so db thiét bi tong hop vat liéu amoni
tanin bac 4.

Hoa tan andehyt formic (HCHO) va mudi
amoni clorua (NH4Cl) trong nudc; phan ung
duogc thuc hién tai 40-60 °C (dam bao nhiét do
trong binh phan ung khong vuot qua 45 °C). Khi
hén hop HCHO va NH,4Cl hoa tan hoan toan thu
duoc dung dich trong sudt va dong nhét. Tiép
theo thém mdt lugng axit HCI lam chit xtc tac
dé diéu chinh pH vé khoang tir 1-3, sau d6 nang
nhiét d6 phan tmg 1én 60-70 °C, tién hanh thuc
hién phan tmg trong diéu kién khudy hoi luu lién
tuc, thoi gian thyc hién phan tmg 3 gio. Gial
doan cubi hoa tan tanin tong s6 thu hoi dé co
nong d6 chét ran 1a 50% bang nudc cit rdi cho
vao binh phan tng. Nang nhiét d6 phan ung 1én
80-90 °C, khudy lién tuc trong 5 gio. Két thic
phan tg tién hanh loc rira lai san bang nudc cat,
sdy san pham tai 60 °C cho dén khi lugng khong
d6i, trude khi dem phan tich xac dinh dic trung
cAu trac tinh chét va thir nghiém kha ning keo tu
tao bong xir Iy nudc thai. Co ché phan ung tong
hop amoni tanin bac 4 xay ra nhu sau:

H/ ‘?:%H: — H-

¢ OH
Tanin\[( He_tm,a
A\V )
H

Tanin

CH,NHCl
H

Hinh 3. Co ché phan ting tong hop amoni tanin bac 4.
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2.4. Thur nghiém danh gia kha nang keo tu, tao
bong xu Iy nuoc cua vat liéu amoni tanin bdc 4

Thu nghiém danh gia kha nang keo tu, tao
bong xir Iy nudce thai ctia vat liéu amoni tanin bac
4 duoc thyc hién bang phuong phap Jartest. Him
lwong amoni tanin bac 4 sir dung tir 0 dén 1,5%.
Thi nghiém dugc thuc hién trong binh dung tich
1000 ml, tai nhiét do trung binh 30 °C. Mdi binh
Jartest chtra 500 ml nu6c thai nha may gidy, sau
khi thém chat keo tu, tao bong 1a amoni tanin bac
4, pH cuia dung dich dugc diéu chinh bang NaOH
0,1NvaHCIO,1N Vé cac mirc pH khéo sat. Tién
hanh tron nhanh & tdc d6 200 vong/phut, trong
thoi gian 2 phat, sau do khuay nhe véi toc do
30 vong/phdt trong 5 pht, dé cac hat bong tu tao
thanh. Dung khqu dé dung dich tu léng, sau do
g v6i cac khoang thoi gian khao sat can than
lay phan nudc trong & trén bang pipet dé phan
tich xac dinh ham luong DO va do duc. Tt ca
céc thi nghiém duogc lap lai 3 lan, 1iy két qua
trung binh. Cac cong thirc thi nghiém dugc thé
hién trong Bang 1.

Bang 1. Diéu kién khao kha ning xir Iy d6 duc va
DO cua vét liéu amoni tanin bac 4

phan tich so bd trong thanh phan nudc thai nha
may gidy khong chira cac ion kim loai Pb?* va
Cd?, do vy dé thuc hién cac thi nghiém nay,
ching t6i sir dung miu nudc thai co bd sung
thém cac ion kim loai Pb?* va Cd?* bang cach
thém dung dich ion Pb* va Cd* chuan gbc c6
ndng d6 1000 ppm dé c6 dung dich nudce thai lam
viéc c6 nong d6 ion Pb?* va Cd* la 50 ppm,
ngoaira dbi voi cac thi nghiém nay thoi gian ling
dugc co dinh 1a 30 phut, cac thir nghiém ciing
dugc tién hanh tai nhiét d6 phong. Sau d6 can
than dung pipet lay 1ml _dung dich trong ¢ phan
trén cac mau nudce thir dé phén tich xac dinh ham
lwong con lai cta ion Pb® va Cd?* bang phuong
phap phd hap thy nguyén tir nguyén tir (AAS).

3. Két qua va thao luin

3.1. Tong hop va ddc trung, tinh chdt ciia amoni
tanin bdc 4

Béng 2. Cac diéu kién lua chon dé téng hop amoni
tanin bac 4

bicu kién va don

STT | phdi liéu tong hop Gia tri
Ham lugng Thoi gian keo amonitanin bac 4
amoni tanin bac pl—éidctljlng tu, tao bong I Giai dogn 1
4 stir dung (%) : (phat) 1 HCHO 20%
0 3 0 2 NH,CI 20%
0,25 5 5 3 HCI 10%
0,5 7 15 4 | Nhi¢t do phan tmg 45°C
1,0 9 30 5 Thoi gian phan rng 3 gid
15 11 0 6 Toc d6 khuay 600 [vong/phit]
1 Giai doan 11
Ngoai viée thir nghiém déanh gia kha nang xu ! Tanin tong s thu hoi 50%
1y d6 duc va chi s6 DO cta mau vat liéu amoni 8 | Nhiét d phan (rng 80 °C
tanin bac 4, d¢ m¢ rong kha nang ing dung cua 9 | Thoi gian phin ing 5 gio
vat li€u, trong nghién citu nay chung t6i tién 10 Duy tri 6n dinh tbc 600 [vong/phi]

hanh thir nghiém thém dbi véi ion kim loai Pb?*
va Cd?*, vi day la cac kim loai c6 ddc tinh cao,
kha phd bién trong cac loai ngudn thai cong
nghiép va rat dugc quan tAm trong dénh gia chat
luong nude hién nay. Pbi véi viée thir nghiém
xur ly ion kim loai Pb®* va Cd?* céc thi nghiém
cling dugc tién hanh tuong ty. Tuy nhién, qua

d6 khudy

Vat liéu amoni tanin bac 4 duoc téng hop
theo tai liéu [8, 13] dugc mo ta trong muc 2.3.2,
véi cac diéu kién duge lua chon va duge trinh
bay trong Bang 2, ham luong thanh phin hoa
chat sir dung dugc tinh theo % khéi lugng.
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3.2. Dac trung cdu triic, tinh chdt ciia amoni
tanin bdc 4 dwoc tong hop tir tanin thu hoi

Két qua FTIR Hinh 4 cho thiy amoni tanin
béc 4 téng hop va tanin tong s6 thu hoi déu duoc
dic trung tai sd song 3370 cm™ thé hién cho
nhom chirc OH trong phan tir phenol c6 trong
thanh phan cia tanin. Tai s6 song 1650-1450 cm'
dic trung cho lién két —C=C. Trong khi cac s6
song tai 1241 em™; 1212 cm?; 1234 cm?; 1203

100

— Tanin | ' ' '
80 | \/\ i
60 -

40 B

20 1 1 1 1

gg | Amoni_tanin béc 4

84 |

70 B

56 E
1 1

1 1
0 1000 2000 3000 4000
S6 song (cm1)

Hinh 4. Ph6 hong ngoai FTIR ciia tanin va amoni
tanin bac 4.

0 ‘am (mg)-13.623
Am - | am[%)-8.3%
‘g} -5 |amw) 563 N
@ -0 \\\
= .
15 \\
—
P ~edgy s
\/—/ 0 <
bl
T 4T162(C) =50 3
T 92%(0) / i} %
== T i
L — <
a / [
EN | TEEES (T | T4BI1(T) ‘
£
I T66396(°C)
T
0 100 200 300 400 500 600 700 800 00

Nhiét 6 méu (°C)

Hinh 6. Gian d6 phan tich nhiét DSC-TGA
cuia amoni tanin bac 4.

Anh kinh hién vi dién tir quet (SEM) Hinh 5
cho thay hinh thai cau tric bé mit cliia amoni
tanin bac 4 thu dugc c¢6 cdu mao quan xdp, diéu
nay tao thuén lgi cho qua trinh keo tu, tao bong

cm™; 1113 cm! biéu thi cho cac giao dong bién
dang cua cac nhom lién két O-H, C-O va C-O-C.
Dbi v6i amoni tanin bac 4 xuét hién cac dinh hip
thu méi tai 1716 cm? thé hién cho nhém
cachonyl C=0, tai s6 s6ng 934 cm! thé hién cho
lién két C-N. Ngoai ra Xuét hién 2 dinh hép thu
sdc nét tai viing sb song 2800-2900 cm't thé hién
cho nhom -CHa- dugc hinh thanh trong qua trinh
bién tinh tanin dé tong hop amoni tanin bac 4.

IMS-NKL 2.0kV 5.9mm x2.00k SE(M)

Hinh 5. Anh SEM ctia amoni tanin bac 4.
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Hinh 7. Db thi x4c dinh PHpzc ciia amoni tanin bac 4.

cling nhu hap thu xir 1y dbi véi cac ion kim
loai nang.

Gian do phan tich nhiét ctia amoni tanin bac
4 Hinh 6 cho thay: trén dudng TGA tir khoang
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nhiét d6 150-292 °C ¢6 su suy giam khdi luong
dén 88,4%. Trén duong DSC xuat hién dinh thu
nhiét & tai 68,85 °C va tai 663,86 °C thé hién cho
qua trinh chuyén pha va pha hity hoan toan miu
amoni tanin bac 4, ngoai ra con xuét hién céc
dinh thu nhiét tai 292,98 °C va 471,62 °C ing vaGi
qué phan huy nhiét. Khi nhiét 6 dat toi 600 °C
thi hau nhu toan bd mau di bi phan huy.

Két qua xac dinh diém dién tich khdng cua
vat liéu amoni tanin bac 4 Hinh 7 thu dugc pHpzc
c6 gia tri vao khoang 2,1.

3.3. Panh gia kha nang keo tu tao bong xu ly
nwoc thdi cia amoni tanin bdc 4

Do duc, chi s6 DO va ham luong mot s6 kim
loai nang doc hai la nhitng chi ti€u trong danh
gia chéat luong nudc. Trong qua trinh xtr 1y can
xac dinh do dyc va chi sé DO tai nhiéu diém
trong day chuyén xir 1y, trong nhiéu giai doan dé
xac dinh dugc hiéu qua cua viéc xur ly. Chinh vi
thé, dé danh gia kha niang keo tu, tao bong xir 1y
nuée thai ctia mau vat liéu amoni tanni bac 4,
trong nghién ctru nay, chi s DO, d6 duc, ham
lugng kim loai Pb va Cd duoc ching t6i chon
lam d6i twong dé khao sat, két qua duoc trinh bay
dudi day:

i) Anh hieong ham lwong amoni tanin béc 4
16i chi s6 DO va d duc

Anh huéng ham lwong % amoni tanin bac 4 dén chi s6 DO

/\

3.5

3,04

Chi s DO (mg/l)

25 I
2.0 }
15

1:0 T T T T T T

(@)

T T T
02 00 02 04 06 08 10 12 14 1p
Ham luong amoni tanin (%)

Hinh 8a biéu dién anh huong ctia ham lugng
amoni tanin bac 4 t6i kha nang xur ly nudc thai
thong qua do duc va chi s6 DO, trong day thi
nghiém nay, thoi gian ling keo tu, tao bong duoc
¢6 dinh 1a 30 phut, tai pH=7, thi nghiém duoc
tién hanh tai nhiét do phong. Ham Iuwgng amoni
tanin bac 4 khao sat 1a: 0, 0,25, 05; 0,5; 1,0 va
1,5%. Tt ca cac thi nghiém duoc lap lai 3 14n;

Theo két qua Hinh 8b cho thay: chi s6 do duc
giam khi ting ham lugng amoni tanin bac 4 t
0,25 1én 1% do duc cua nude thai giam tir 36,9
xudng con 7,6 tuong dwong 79,4%. Khi ting
ham lugng ctia amoni tanin bac 4 1én 1,5%, do
duc tang trd lai 1én 23 4. V& chi tieu DO tang tu
1,81 1én 3,17 khi ham lugng amoni tanin bac 4
tang tu 0,25% lén 1% tuong duong 75,1%. Chi
s6 DO giam nhe khi ham Iuwgng amoni tanin bac
4 tang 1én 1,5% vé murc 2,68. Giai thich cho hién
tuong nay la do tng v6i ham lugng amoni tanin
bac 4 cao trén 1,5% dan tdi su du thira tac nhan
keo ty, tao bong, do d6 1am tang do duc va lam
giam chi s6 oxy hoa tan cta nudc. So sanh két
qua v6i nghién ciru ciia Grenda (2018) [3] vé
san pham tuong tw dbi voi viée xir 1y nude
thai nhuém, do xir ly dat 74-93% tuy theo mau
sic va nghién ctru cua Ozacar (2002) [9] kha
nang xu ly d6 duc dat 63-80,5% phu thudc vao
d6 duc ban dau tir 10-50 FTU, két qua thu duoc
la tuong duong.

Anh hurong ham lvong amoni tanin bac 4 dén do duc

8
Bé duc (NTU)

10 i\i

5 ) ®

T T T T T
02 00 02 04 06 08 10 12 14 16
Ham lwgng amoni tanin (%)

Hinh 8. Aph hudng ham lugng amoni tanin béc 4 dén chi s6 DO (a) va d6 duc (b)
biéu kién khao sat: pH =7, thoi gian lang 30 phat, nhiét 4o phong).
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Anh huéng cla thei gian 1dng dén chi sé DO

Anh hwéng thei gian ling dén d6 duc
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_Hinh 9. Anh huéng cua thoi ling dén chi tiéu DO (a) va do duc (b)
(Pbiéu kién khao sat: pH =7, ham lugng amoni tanin 1%, nhiét ¢ phong).

i) Anh hieong thoi gian ling keo tu, tao bong
den chi so DO va do duc

Thoi gian léng keo tu, tao bong c6 anh hudng
16n t6i chat lwong ciing nhu hiéu sudt cia qua
trinh xtr 1y nude thai ndi chung. Dbi véi thir
nghiém nay, thoi gian lang anh huong dén d6 duc
va chi s0 DO cuia mau nudc thai, duge ching toi
lya chon 1a 5 phut, 15 phat, 30 phut va 40 phut.
Céac diéu kién thir nghiém ham lugng amoni
tanin bac 4, pH, nhiét do thir nghiém duoc cb
dinh khong d6i;

Két qua Hinh 9a va 9b cho thiy: do duc
giam, trong khi chi s6 DO ting clng v&i sy tang
thoi gian lang. Chi s6 d duc giam manh tir 36,9
NTU v& 6,2 NTU, con chi sé6 DO ting manh tir
1,81 1én 3,81 khi thoi gian ling tang tir 5 phut Ién
30 phat. Khi tiép tuc keo dai thot gian ling 1én
40 phat d6 duc tiép tuc giam va chi sé DO tiép
tuc tang, tuy nhién mirc gidm va tang cua 2 chi
sd nay 1a khong dang ké, chiing to qua trinh keo
tu, tao bong da dat tdi trang thai bao hoa;

iii) Két qua khao st anh hwéng ciia pH dén
chi s6 DO va khd nang xir 1y do duc

Khéo sat anh hudng cia pH téi qua trinh keo
tu tao bong tdi chi sé DO va kha ning xir 1y do
duc cua vat liéu amoni tanin bac 4 duoc thyc hién
& cac mirc pH 1a 3; 5; 7; 9 va 11, diéu chinh pH
ctia dung dich bang NaOH 0,1 N va HC1 0,1 N.

Céc thong sb k§ thuat khac bao gdm: ham luong
vét liéu amoni tanin béc 4 1a 1%, tién hanh tron
nhanh dung dich xtr 1y ¢ téc d6 200 vong/phut,
trong thoi gian 2 phut, sau d6 khudy nhe véi toc
d6 30 vong/phut trong thoi gian 30 phut dé cac
hat bong tu tao thanh. Dimg khudy va dé dung
dich tu ling, sau d6 can than lay phan nudc trong
& trén bang pipet dé phan tich xac dinh chi s6 DO
va do duc, két qua khao sat dugc trinh bay trén
Hinh 10a va 10b;

Két qua khao sat anh huong cua pH dén chi
s6 DO va kha ning xu Iy do duc cua vt lidu
amoni tanin bac 4 Hinh 10a va 10b dé dang nhan
th?iy: vat li€u keo tu tao bong amoni tanin bac 4
phat huy tac dung & khoang pH tir 6-9. Tai
khoang gié tri pH nay, chi s DO ctia nudc co gia
tri cao. Tai pH cao hon 9 chi s6 DO c6 xu hudng
giam va khi pH cao hon 11 d3 khéng duoc tién
hanh thir nghiém vi tai khoang pH nay dung dich
huyén phi khong 6n dinh. Ciing tir két qua Hinh
10b nhan thdy, chi s6 do duc giam khi ting gia
tri pH ctia dung dich tir 3 1én 7, 6 duc ctia nudc
thai giam tir 15,3 NTU xudng con 7,02 NTU. Khi
tiép tuc ting pH tir 7-11 do duc ting nhe tir 7,02
NTU 1én 9,7 NTU. So sanh két qua nghién ctru
anh hudng cua pH v6i nghién cua Grenda (2018)
va Ozacar (2002) [9], pH t6i uu 1a tir 5-9, két qua
thu dugc 1a tuong dong va phu hop véi két qua
vé sy thay d6i cua chi s6 DO.
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Anh huéng cia thai gian 1&ng dén chi sé DO

Anh hwong cua pH dén a6 duc
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‘ Hinh 10. Anh huéng pH dén chi tiéu DO (a) va do duc (b)
(Piéu kién khao sat: ham lugng amoni tanin 1%, thoi gian lang 30 phat, nhiét d phong)
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Hinh 11. Anh huéng ham lwong amoni tanin béc 4 (a) va pH (b) dén hiéu suit xtr Iy ion Pb2* va Cd?*.

d) Anh hieéng ham lwong amoni tanin bic 4
va pH dén kha nang xir Iy ion Pb** va Cd?*

Thir nghiém kha nang xt 1y ion Pb?* va Cd?*
duoc thyuc hién tuong tu nhu ddi véi chi tiéu DO
va do duc, d6i v6i mau nude thai co bo sung thém
ion Pb?* va Cd?* véi ndng do 50 ppm trén mo hinh
Jartest dugc mé ta trong muc 2.4, két qua thir
nghiém dugc trinh bay trén Hinh 11a va 11b;

Két qua Hinh 11a cho thay sau khoang thoi
gian 30 phut ling keo tu, tao béng g v4i ndng
d6 ban dau cua ion Pb?* va Cd?* 1a 50 ppm hiéu
suat xir 1y ion Pb?* va Cd? tang khi ting ham

lwong amoni tanin bac 4. Hiéu suét xir 1y ion Pb?*
tang tir 21,48% 1én 92,73%, d6i voi ion Cd?* hiéu
sudt xtr 1y tang tir 11,3% 1én 75,75%, khi ham
luwong amoni tanin bac 4 tang tir 0,5% 1én 1%. So
sanh v6i két qua nghién ctru ciia Lugo [12] cho
hiéu sudt xtr Iy ddi voi ion Cu?* 14 50,59%, Cr3*
la 69,5% va Hg?* 1a 38,59% va két qua nghién
ctru cia Amuda [2] khi st dung polyaluminum
clorit (PAC) lam chét keo tu trong su ¢ mat clia
bentonite cho hi¢u suat xir Iy loai bo t6i 78% va
69% tuong tng ddi voi ion Pb?* va Cd?, két qua
thu duoc 1a kha tuong dong.
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béi véi viee xur 1y ion kim loai ndng pH la
thong s6 quan trong khong chi anh huong t6i su
tuong tac cua vt liéu voi cac ion kim loai ma
con anh huong dén d¢ hoa tan cta ching trong
dung dich. Hién tugng tao hydroxit, tao phirc do
phan tmg oxy hoa kht, két tua déu chiu anh
hudng lon boi pH ctia moi truong. Khi pH thay
d6i dan dén su thay doi phan bd céac dang tdn tai
ctia ion kim loai va din dén lam thay d6i ban
chét, dién tich, kich thudc cua ion kim loai, 6
thé tao phirc, hap phu va tich tu trén bé mat vat
lidu. Két qua khao sat anh huong ctia pH dén kha
ning xu Iy cia amoni tanin bac 4 Hinh 11b ddi
voi ion Pb* va Cd?* phu thudc vao pH. Tai
khoang gia tri pH tir 3-7, hiéu suat xir 1y dat gia
tri cao ddi v6i ion Pb?* dat hiéu suét trén 90%
con ddi voi ion Cd?* hiéu suét dat trén 70%. O
khoang pH tir 7-11, hiéu suat xtr 1y dbi v6i ion
Pb% va Cd?* giam manh xubng con 19,5% va
15,8% lan luot ddi véi Pb% va Cd*. Nguyén
nhan 1a do: ddi véi cac qua trinh hap phu trong
d6 tuong tac tinh dién chlem wu thé thi pH anh
huéng nhidu dén hiéu suat hip phuy. Tai khoang
pH khi pH 16n hon gi tri pHpzc =2,1, bé mit chat
héap phu mang dién tich 4m, s& hap phu cation tot
hon. Tuy nhién, khi pH qué cao s& dan dén sy két
tia mot phan cia cac ion kim loai trong dung
dich ddng thoi xay ra trao doi canh tranh cta céc
ion diéu chinh pH do vay 1am giam hiéu sut hap
phu xtr 1y d6i véi ion Pb? va Cd?* ciia vat liéu.

4. Két luan

Nghién ctru da tach loai va thu hdi dugc tanin
tong sb tir nudc thai nha may gidy va téng hop
thanh cong mau vat liéu amoni tanin bac 4 tir
tanin tong s6 thu hoi thong qua phan (ng
Mannich. Amoni tanin bac 4 thu duoc c6 ciu
trac hinh thai mao quan xdp, c6 tinh bén nhiét,
diém dién tich khéng pHpzc 14 2,1. Kha nang keo
tu, tao bong xr ly nudc thai ciia amoni tanin bac
4 cho hiéu qua xur 1y do duc tét dat 79,4% va chi
s6 DO tang 75,1%, sau khoang thoi gian xir 1y 1a
30 phut tai nhiét 6 phong trng véi ham lugng st
dung 13 1%. Hiéu suat xtt Iy ion Pb%* va Cd?* ting
khi tdng ham lugng amoni tanin bac 4, hi¢u sut
xtr 1y ion Pb?* va Cd?* 1an lugt dat 92% va 75%,

tai khoang pH tir 5-7, véi nong do cac ion ban
dau 1a 50 ppm. Két qua thu duoc md ra trién
vong tach loai, thu hdi va ung dung tanin lam vat
liéu keo ty, tao bong nham thay thé cho cac loai
vat liéu keo tu, tao bong téng hop kho phan huy
hién nay, anh huong téi stic khdée con nguoi va
moi truong.
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