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ABSTRACT

In the black liguor of Pulp and Paper Mills, that produces pulp by soda method, contain a
large amount of organic compound, especially high content of lignin. Lignin has a lot of important
applications in Industry. Lignosulfonate, which is a important deriver of lignin, has many
advantages as a surfactant in many fields, for example, in pharmaceutics and pesticide
Technology,; Petroleum Industry; Printing Industry, Construction; Agriculturel] In Vietnam,
every year some Pulp and Paper Mills eliminate a large amount of black liquor but they haven!t
lignin recovery line. This causes the pollution of environment seriously. Therefore, these black
liquor are the available resources to produce lignosulfonate. Finding out the process to separate
lignin from black liquor and processing it become trade products such as lignosulfonate not only
brings the effect economy but also reduces the influence of polluted black liquor on environment.

I - GIOI THIEU

Dich den thai ctia nha may san xuat bot gidy
c6 thanh phan phic tap, bao gom cdc chat hitu
co nhu: lignin kiém, hgp chédt dang phenol, céac
hydroxy axit[] va cac chat vo co gdbm cdc muoi
tao ra trong qua trinh nau bot nhu Na,CO;
NaOH du! Trong thanh phan cdc chat hitu co,
lignin kiém Ia thanh phan cha yéu chiém
khoang 60 - 70% (bang 30 - 40% ham luong
chat kho cua dich den), nhu vay thanh phan chu
yéu ctia dich den 1a lignin kiém.

Di ¢6 nhiéu cong trinh nghién ctu qué trinh
tdch lignin theo nhiéu phuong phédp khic nhau
[3, 9]. Hién nay & Viét Nam dich den chu yé&u
duoc st dung 1am phu gia tang d¢ linh dong cho
ximéng sau khi dugc co dac 1én nong do tir 20 -
30%. Trong cong nghiép, dan xuit cua lignin
ciing duoc st dung trong nhi€u linh vuc nhu:
phu gia cho bé tong; lam chat én dinh cho cdc
hé nhii tuong, tong hop keo dan; chit phu gia
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trong cong nghé san xuat cao su; chit phan tan
trong céc nganh dugc phdm va dét; phu gia
trong dung dich khoan diu khi; thuéc nhuom;
muc in; san xudt dcqui chi; phu gia trong xay
dung va nong nghiép [2, 6]71. Mot trong cdc san
phdm d6 c6 thé ké dén lignosunfonat.
Lignosunfonat cé nhiéu tng dung véi vai trd 1a
chat hoat dong bé mat trong nhiéu Iinh vuc
trong cong nghiép [2 - 4].

Trén thé gidi, lignosunfonat thu dugc nhu la
mot san phdm phu cla qud trinh san xuét bot
gidy bang phuong phdp sunfit. Tuy nhién cling
da c6 rat nhiéu cong trinh nghién ctu [8] téng
hop lignosunfonat tir lignin thu héi ctia qua trinh
san xuat bot gidy hay tir lignin thu dugc sau khi
tach hét cdc thanh phan khéc trong go6.

Trong nghién ctu nay da su dung tic nhan
H,SO, dé tach lignin kiém tir dich den ctia nha
mdy san xuat bot gidy theo phuong phdp xit,
sau d6 sunfo hoa lignin thu hoi dugc bang tac
nhan hidro sunphit.



I - VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vat lieu

Dich den duoc lay tir Cong ty C6 phéan Bot
gidy va Gidy Hoa Binh (tinh Hoa Binh). Day la
dich den ctia qua trinh ndu bot gidy theo phuong
phdp x1t v6i nguyén liéu ban dau 1a tre, luong.

Hoa chat sir dung 1a loai tinh khiét phan tich
(PA) dugc san xudt tai Viet Nam, Trung Quoc
va Tay Au.

Céc thiét bi duoc st dung déu 1a cdc thiét bi
thong dung trong phong thi nghiém héa hoc.

2. Phuong phap nghién ctiu
a) Tdch lignin

Lignin duoc két tha bang axit sunfuric tai
cac diéu kién khac nhau. Sau khi két tua lignin
duoc loc qua gidy loc va rira t6i trung hoa, sau
d6 can xac dinh hiéu suat két tha.

b) Sunfo héa lignin

Tién hanh qua trinh téng hop lignosunfonat
tr lignin thu héi bang tic nhan natri hidro
sunphit (NaHSO,) trong moi truong pH khoang
tr 2-5.

+ Khao sét va tim ra cdc thong s6 t6i uu cho
qua trinh téng hop lignosunfonat bing céach thay
déi cdc yéu t6 nhu noéng do tdc nhan, mic ding
tac nhan, nhiét do, thoi gian...

+ Xac dinh céc tinh chit cta ligno-sunfonat
tong hop duoc:

- Chup phé hong ngoai IR dé xéac dinh cau
tric phan tu.

- Chup phé UV—VIS cha dung dich
lignosunfonat.

- Xéc dinh stc cang bé mat theo tiéu chuin
ASTM D 971 —91.

11 - KET QUA VA THAO LUAN

1. Xac dinh cac tinh chat héa ly co ban cua
dich den

Sau cong doan ndu bot gidy, dich den dugc
rit ra cho vao bé chita dich con bot thu duoc s&

dugc dua sang cong doan rira va lam sach. Dich
den 14y tlr bé chita dich, duoc loc bod cin va loai
bd cdc xo sgi nhd trude khi mang phan tich. Két
qua phan tich mot s6 tinh chat héa 1y co ban cla
dich den dugc ghi trong bang 1.

Bdng 1: Céc tinh chat héa 1y co ban cua dich

den
n Ty | Ham luong chat Kiém
PP trong kho, % tw do, %
12,1 | 1,045 7,7 2,01

2. Tach lignin tir dich den

Tién hanh céc thi nghiém tach lignin tir dich
den, trong d6 thay déi cdc thong s6 nhu: pH qué
trinh két tha, ndng do axit, nhiét do dé nghién
cttu su anh hudng cta cac thong s6 dé dén hiéu
suat, thoi gian loc va ria két tia cling nhu céc
yéu t6 khéc cta qua trinh két ta lignin.

a) Xdy dung phuong trinh hoi qui thuc nghiém

Pé tim duoc diéu kién thich hop cho qua
trinh tdch lignin tir dich den can phai xay dung
dugc mo hinh thong ké vé khdi lugng lignin két
tua tdch duoc tir dich den véi cac bién cong
nghé chu yéu.

Do dich den 1a mot hé dung dich keo phic
tap c¢6 do nhét 16n, bén canh dé vé mat héa hoc
qua trinh két tia lignin tir dich den thuc chat la
qud trinh trao d6i ion giita ion H* cla axit va
cation Na® trong cdc cau tric phenolat cla
lignin, nén qua trinh k&t tua nay phu thudc
nhiéu vao néng do ion H* trong dung dich va do
nhét cha dich den. Vi vay c6 thé thdy ring cac
thong s6 chinh anh hudng dén qué trinh tdch
lignin 1a pH, nong do axit st dung va nhiét do.

Tién hanh khéao sat so bo cdc yéu td chinh
anh hudng dén qud trinh tich lignin (cdc bién
cong nghé chl yéu) va dua vao ciac nghién citu
da cong bo [3, 9] lva chon dugc mién bién thién
ctia cdc bién cong nghé.

ba dua ra dugc phuong trinh héi qui cua
khai lugng lignin két tia theo cic bién pH cla
hén hop dung dich (X,), ndng do axit ban ddu
(X,) va nhiét do (X;) la:
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A

Y =3,013 -0,6884X, + 0,1429X, + 0,0718X, -
0,4141X,” - 0,0689X,>
Tl phuong trinh héi qui tim duoc gia tri 16n
nhat cta khéi lugng lignin két tia dat duoc tai
diém c6 cdc gid tri:

X,=-0,83 pH =14
X, =1 < <nongdo% = 60%
X, =052 T°C=80°C

Vay diéu kién t6i wu cua qud trinh két tha
lignin: pH = 1,4; néng do axit = 60%; nhiét do =
80°C.

Tién hanh tach lignin tit 100 ml dich den tai
céc thong s6 t6i uu, mau kiém tra c6 diéu kién:
pH = 1,4; Nong do axit = 60%; nhiét do = 80°C.
Ving khao sat 1a ving ding, mo6 hinh dua ra
duéi dang phuong trinh phi tuyén:

Y =3,013 —0,6884X, + 0,1429X, + 0,0718X,
—0,4141X,*—0,0689X,*

Két qua két tha lignin kiém tra lai cho thay
diém t6i wu dua ra & trén 12 phu hop v6i mo
hinh.

b) Qui trinh tdch lignin

Tur cdc két qua thu dugc & trén, c6 thé két
luan diéu kién t6i vu dé tach lignin kiém bang
axit sunfuric tir dich den nhu sau:

Dung dich axit sunfuric néng do: 60%,

pH dung dich: 1,4,

Nhiét do dung dich: 80°C.

C6 thé 4p dung két qua nay dé tach lignin tir
dich den ctia cdc nha mdy san xuét bot gidy theo
phuong phép xuit.

3. Tong hop lignosunfonat

Lignin kiém 1a mot hop chét cao phan tt,
tuy phan tir lugng ctia né thap hon nhiéu so véi
lignin ban dau, phan tir c6 mot s6 khac biét song
qua phan tich céu tric bing phé héng ngoai cho
thay lignin kiém van con gitt duoc bo khung ciu
tric cta lignin va van mang nhiéu tinh chit hoa
hoc cling nhu vat 1y dac trung cua lignin. Vi vay
da tién hanh nghién cttu 4p dung ciac phuong
phdp téng hop lignosunfonat tir lignin cho lignin
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kiém.

T6c do va muc do cta qué trinh sunpho hod
phu thudc vao rat nhiéu yéu t6 nhu nhiét do va
pH clia qud trinh, ma tri s6 nay lai dugc diéu
khién bang su thay doi ndng do cla tic nhan.
Truéc kia ngudi ta dung tic nhan hidrosunfit
canxi, sau nay ngudi ta da dung thém
hidrosunfit magie, amon hay natri v6i pH = 1,5 -
4,5 qua thoi gian tr 5 - 10 h 6 125 - 145°C [8].

Pa tién hanh qud trinh sunfo hod lignin
kiém béang tdc nhan natri hidrosunfit, véi viéc
khao sat su anh hudng cia mot s6 yéu t6 nhu:

- Nong do tac nhan

- Nhiét do

- Thoi gian phan tng.

a) Anh hudng ciia néng do tdc nhdn

Hoéa hoc niu sunphit va cac nghién ctiu trén
thé gidi [8, 9] cho thdy nong do tdc nhan phan
ung 1a yéu t6 rit quan trong, anh hudng dén tée
do va mic do qud trinh sunfo hod. Khi thay déi
nong do cla tdc nhan sunfo hod tic 1 thay déi
pH ctia qua trinh va do d6 sé 1am thay déi ham
luong lignin bi hoa tan, hay lam thay déi lugng
san phdm lignosunfonat tao thanh.

Da tién hanh khao sat anh hudng ctia nong
do tac nhan natri hidrosunfit 1én qud trinh sunfo
hod véi nhitng diéu kién sau: Nhiét do phan ting
135°C, thdi gian phan tng 8h, nong do NaHSO,
thay déi tir 10 - 250 g/1.

Két qua thi nghiém dugc tong hop trong
bang 2.

Bdng 2: Anh hudng ctia néng do NaHSO, ban
d4u 1én qua trinh sunfo hod lignin

< . H
STT t;:zgndz A cI])ué ligLnUi[gn}igoa
’ trinh tan, %
1 10 4,2 45,2
2 25 4 474
3 50 3,5 50,2
4 100 3,2 53,5
5 250 3 59,0




Qua bang 2 nhan thdy, khi ti€n hanh qua
trinh sunfo hod v6i nong do tic nhan natri
hidrosunfit 250 g/l cho ham luong lignin hoa tan
la cao nhat, hay qud trinh sunfo hod la t6i uu.
Do d6 s€ tién hanh qua trinh sunfo hod v6i nong
do tac nhan 1a 250 g/l - day 1a nong do t6i wu ¢6
diéu kién.

O néng do 16n hon 250 g/1, natri hidrosunfit
bat ddu hoa tan khong hoan toan. Chinh vi vay
dé tai khong tién hanh thi nghiém véi nong do
NaHSO; cao hon.

b) Anh hudng ciia nhiét do

Dé khdo sat anh hudng cta nhiét do dén qud
trinh téng hop lignosunfonat, phan tng duoc
ti€n hanh véi nhitng diéu kién sau: Nong do tac
nhan phan ung: 250 g/l, thoi gian phan tng: 8
gi0, nhiét d6 phan ung 110 + 160°C.

Két qua thuc nghiém duoc trinh bay trong
bang 3.

Bdng 3: Anh hudng clia nhiét do dén qua trinh
sunfo héa lignin

STT | Nhietdo,°C Lugng lignin
o hoa tan, %
1 110 50,3
2 120 68,02
3 130 72,8
4 135 78,8
5 140 78,0
6 150 76,6
7 160 70,1

K&t qua bang 3 cho thdy, trong khoang tir
110 - 135°C khi nhiét d6 tang thi luong lignin
hoa tan ciing tang 1én, va lugng lignin hoa tan 1a
nhiéu nhat ¢ nhiét do 135°C. Diéu nay tuan theo
1y thuyét dong hoc phan tGng va cac quy luat cua
héa hoc ndu sunfit.

Tuy nhién khi nhiét do cao hon 135°C,
lugng lignin hoa tan ¢6 xu huéng giam khi tang
nhiét do. Diéu nay c6 thé gidi thich bang hién
tuong ngung két cha lignin & nhiét do cao. Theo
héa hoc ndu sunfit, d6i v6i phan ti lignin bi hoa
tan trong dung dich (trong dich den), khi nhiét
do6 16n hon 135°C, hién tugng ngung két lignin
bat ddu xdy ra, va xay ra manh hon khi nhiét do

ti€p tuc tang lén, lam cho hiéu suit hoa tan
lignin giam di.

Vi vay tir cac két qua thuc nghiém rit ra
duogc rang nhiét do tot nhat ctia phan ting tong
hop lignosunfonat v6i tdic nhan sunfo hod natri
hidrosunphit l1a 135°C.

¢) Anh hudng ciia thoi gian phdn iing

Ta da biét, qud trinh phan tng hda hoc phu
thuoc nhiéu vao thoi gian phan tng, thoi gian
phan ung tang thi hiéu qua clha qui trinh tang
1én, dac biét 1a nhitng phan tng hod hoc hitu co.
Dé khao sdt anh hudng cta thoi gian dén qua
trinh téng hop lignosunfonat, phan tng sunfo
héa lignin kiém duoc tién hanh véi nhitng diéu
kién sau: nong do tic nhan: 250 g/l, nhiét do
phén tng: 135°C, thoi gian phan tng: thay déi tr
4-13h.

Két qua thuc nghiém duoc trinh bay trong
bang 4 cho thay, lugng lignin hoa tan tang khi
thoi gian phan ung sunfo héa tang, va khi thoi
gian phan tng khoang 10 h thi lignin gan nhu
hoa tan hoan toan, két qua nay tuong dong véi
cac nghién ctu [8] da duoc cong ba.

Bdng 4: Anh hudng clia thoi gian phan tng dén
qua trinh sunfo héa lignin

STT Thoi gian, Luong lignin
h hoa tan, %
1 4 40,3
2 5 51,7
3 6 62,3
4 7 72,4
5 8 80,4
6 9 88,2
7 10 97,7
8 11 96,0
9 12 94,6
10 13 94,5

d) Qui trinh sunfo hoa lignin

Tir két qua thuc nghiém & trén, da dua ra
duoc cdc diéu kién thich hop cho qua trinh téng
hop lignosunfonat bang phuong phap hidrosufit:
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Nong do NaHSO,: 250 g/l, nhiét do phan tng:
135°C, thoi gian phan tng: 10 gid.

Tién hanh do sic cang bé mat cua
lignosufonat thu duoc; xac dinh pho hdng ngoai
va phé UV-VIS cta dung dich.

Stic cang bé mat cua dung dich lignosufonat
0,5% 1a kha thap 53 mN/m, thap hon nhiéu so
Vi stic cang bé mat clia nudc.

Pho héng ngoai clia lignosufonat natri cho

Title  tim pho chuan

thay c6 hai pick dac trung & budc séng 1420 -
1330 cm™ va 1200 - 1145 cm™ twong tng véi
nhém -HSO; [1, 7], chiing t0 rdng sau qua trinh
tong hgp da dua dugc nhém -HSO; dinh vao
cdc mét xich cha phan ti lignin, hay néi cdch
khdc da téng hgp dugc lignosufonat tir lignin
thu héi bang phuong phép hidrosunfit.

Phé UV-VIS ciing cho thdy c6 hai pic 200,
276 nm dac trung cho hogp chat lignosunfonat [7,
9].

Nicolet 6700 FT-IR Spectrometer
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Hinh 2: Phé UV-VIS cta lignosunfonat
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IV - KET LUAN

ba xdc dinh duoc mot s6 thong s6 co ban
cta dich den thai tir qud trinh san xuit bot gidy
bang phuong phép kiém ctia Cong ty c¢6 phéan
gidy Hoa Binh.

St dung phuong phap qui hoach thuc
nghiém thi€t 1lap dugc phuong trinh t6i wu cé
diéu kién v6i ham muc tiéu 1a khéi luong lignin
két tua, véi cac bién cong nghé 1a pH dung dich,
nong do axit ban dau va nhiét do. Tu d6 tim ra
duoc diém t6i wu cho qud trinh tach lignin tir
dich den.

Da khao sét cic yéu t6 anh hudng dén qua
trinh téng hop lignosunfonat nhu: néng do ban
dau cua tic nhan sunfo hda, nhiét do va thoi
gian phan ung. Pa st dung cdc phuong phap
phan tich héa ly nhu IR, UV-VIS dé x4c dinh
san pham lignosunfonat tao thanh, va xac dinh
stc cang bé mat theo tiéu chudn ASTM D 971 -
91. Két qua 1a da téng hop duoc san phim
lignosunfonat c6 sic cang bé mat bé hon cla
nudc.

Tur két qua nghién ctu trén c6 thé dé xuit
cic diéu kién thich hgp dé téng hop
lignosunfonat tir lignin thu hdi ctia nha may ndu
bot gidy theo phuong phip kiém: ndéng do
NaHSO; Ia 250 g/l; nhiét do qua trinh 135°C;
thoi gian phan tng 10 gio.
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