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Abstract

Lignosulfonate 1s a surfactant which has many industrial applications such as a surfactant in various fields, for
example, in Pharmaceutics and Pesncide Technology, Pewroleum Industry, Printing Industry, Construction,
Agnculrure.... This compound is commonly known as a by-product of the pulp digestion process by sulfite method.
Lignosulfonate can be also synthesized from recovered hgoun, that 1s scparated from the black liquor of pulping miil by
alkalme method Separation of hgnin from black hiquor brings many environmental benefits but have not yet obtained
tugh cfficient economy. Thus, the creation of commercial denvanves from lignin attracts many attentions. In this work,
lignosulfonate was successfully synthesized using sulfuric acid agent at low temperature, short reaction time. The
obtamed lignosulfonate was characterized using IR and UV-VIS techmques to confirm the structure and the surface

tension aof solution of lignosulfonate was deterrned according to the ASTM D 971-91.
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1. MO AU

Lignin co thé duge thu hoi tir dich den caa cac
nha miy sin xuat bt gidy, qua trinh nay rat ¢6 loi
vé mi trrdmg nhung chira mang lai méu qua kinh té
vi gia tri sir dung ciia lignin con l}!ép. Trong khi do,
cde dan xuat clia lignin lar ¢d rat nhidu dng dung
trong nhitu linh vie {3, 4. 8]. Mot trong cac dan
xuat do la hgnosunfonm mot chat hoat dong bé mat
thuromg dugce bt den nhur la mot san pham phu coa
qui tinh sin xudt bot gidy theo phuong phap
sunplt. ngnosunfonal duge (mg dung trong san
XUAL xi ming, sin xuat phan bén, phu gia trong dung
dich khoan dau khi, trong céng nghé sén xudt cao su;
chit phan tan trong cac nganh duge phim va dét
may [4-7,9, 10]...

Teén (hé glm ciing da ¢6 rit nhidu cong trinh
nghién ciu [11] long hop hgnosunfonat tir lignin thu
héi cia qua trinh san xudt bat giay hay tir hignin thu
dwge sau khi tach hét cac thanh phan khac trong gb.

O nuée ta, hang ndm céc nha may san xuat bot
eify (bao gbm rit nhicu céc co s& san xuit t nhan
nha) thas ra mdt trong rit 16n dich den chira ham
lwong lignin cao. Tuy nhién, hién nay dich den chu
yéu duge sir dung lam phu gia ting dg linh dong cho
Niming sau khi duoe ¢d dic dén nong d% khoang
20-30 %. Do d6 ¢6 (hé thay ddy 1 ngudn nguyén

liu sin c6 dé thng hop thanh dan xuat lignosulfonat
¢0 gia trj thrrong mati cao hon.

Trong nghién cirt nay, da tién hanh nghlen ¢l
dé thiét 15p mét qui minh cong nghé téng hop
lignosulfonat ar lignin thu héi duoe tir dich den cia
nhd méy san xuat bdt gidy si dung téc nhan sunfo
hda la axit sunfunc.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu nghién ciru

Lignin dugc tich tr dich den cia Cong ty Co
phan gidy Viét Tri véi didu kién cdng nghé nhu sau:

- Ham lugng chit kho trong dich den: 20-25 %.

- Dung dich axit sunfuric nong dé 30 %.

- pH két toa: 4.

- Nhiét do két tha: nhiét do thudmg khi co s¢
dyng chat trg két tu va nhiét dd 80+90 °C kh khang
sir dung chét trg két ty.

- Lugng chit tro két tu: 1
chdt khé c6 trong dich den.

Chc hoa chat sir dung 1a cac hda chét tinh khiét
ding cho phan tich (PA) do Trung Quéc, Viét Nam
va Tay Au sén xvt.

Nghién cim sir dung cac thiét bj thi thong dung
trong phong thi nghiém.

% so voi ham lugng
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2.2. Phuong phap nghién cirm
Thue hién phan mg sunfo héa hignin bing axit

sunfuric & cac diéu kién khéc nhau dé thu duoe
lignosunfonat. Khao sat va tim ra cdc théng, 56 tdi wu

cho qua trinh tong hop lignosunfonat bang céch thay -

401 cdc yeu 16 nhu nong dé tic nhan axit H;SO,, dd
khé cia lignin, thoi gian phan img va ty 1¢ khéi
lugng tac nhan H,SO/lignin.

Sau giai doan sunfo héa, san phém thu duge
duge xac dinh cau tric bing phd R, pho UV-VIS,
xdc dinh stc cang bé mii theo tiéu chuin ASTM D
97191,

3. KET QUA VA THAO LUAN
3.1 Anh hudmg ciia ndng @) axit

Tée do va mirc do sunpho hod phy thugc vao rat
nhiéu yéu 1§ nhu ni')ng dd tac nhén, muc ding tic
nhan, thén gian phan img... . Tién hanb nghién cinu
anh huéng cua nong do tic nhan axit H,80, t6i qua
trinh sunpho hod bang cich lhay déi ndng do tac
nhin déng thon c6 dinh cac didu kién phan (mg sau:

- Ty 1€ tac nhan/lignin (g/g): 1,

- D§ kho cua hignin: 50 %,

- Thon gian phan (mg: 25 phul

Nong 6 axit H,SO.: thay dér tir 7098 %,

Két qua qua trinh thi nghiém duge tong hop trong

bang 1.

Bang 1: Anh hudng ctia néng dé tac nhan H,SO,
den qua trinh sunpho hoa

Nong dé H,SO, Ligrun hoa tan
STT % %
1 70 17,1
2 80 303
3 90 45,2
4 95 58,4
N 98 69,5

Tir cac két qua thi nghiém thu dugc nhin thay,
ndng do ciia tac nhan axit H,SO, ting thi lugng
lignin hoa lan (%) ting, dleu nay dé hleu vi trong
cac phan {mg hoa hoc khi nong, a9 tac nhan tang thi
16¢ do phan émg tang, va néu cac phan (mg déu nén
hanh trong mét khoang thoi gian nhu nhau thi phan
umg co 16 do I16m hon sé hoa tan mét lugng chat
phan tmg nhiéu hon.

Vi thé ma khi tién hanh & ndng 46 H,80, 1a
98 % thi lugng Jignin héa tan 12 lén nhat, ¢6 nghia la
ll!cng sin pham lignosunphonat tao thanh la nhiéu
nhét, Hay néi cach khac, & nong 4o H,S0, 12 98 %
thi qui trinh sunpho hoa 14 16t nhat.

Phan Huy Hoang va céng su

Do d6 trong céc thi nghiém tiép theo déu tién
hanh qua trinh sunpho héa lignin bang tic nhan
H,80, & nong d6 98 %.

3.2. Anb huéng caa lugng axit sir dung

Trong qué trinh sunpho héa, nhém ~HSO, tham
gia lién két vm phan tir lignin & cac vi tf thé rit
khac nhau, s6 luong nhém thé khac nhau tiy thudc
vao dieu k.len phan img. Hon nira hignin sau két toa
6 khéi lugng phan tir tir thip dén cao, cdu triic ciing
kha phic tap, vi vay ching t6i da khao sat xem
luong axit sir dung theo ty 1¢ nao so vdi luong hgnin
14 hiéu qua nhét, cho hiéu sudt cao nhét,

Thi nghiém tién hanh vén cic diéu kién cy thé
nhu sau:

- Thai gian phan (mg: 25 phut,

- Nong d6 axit H,SO,: 98%,

- Ligrun & 3 d$ khé khac nhau 30%, 75%, 95%,

- Ty 1é khéi lugng H,SOJ/lignin (g/g): thay déi tir
1-6.

Tién hanh loc rira sach axit vé co va hoa tan két
tia thu dugc trong dung dich muox Na;S0;, loc lai
phan két tia khong tan. Can sy dé xac dinh hiéu
suat. Két qua thye nghiém duge thé hién trong
hinh 1.

tgen codo kO TS% )
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Lugng ligain hos tan

LR} kAl il 4 41 61
. Tylpaxvlignia
Hinh - Anh hudng cba ty 1¢ cac chat tham gia phan
img 1én qua trinh sunfo héa bang tac nhan H,SO,

Tir két qua & do thi thay ring doi vér ca ba Joal
lignin ¢6 do khd khic nhau khi ty 1& khdi lugng
axiv/lignin ting tur 1+4 thi luong lignin hoa tan ting,
va & ty 1€ bing 4 thi lugng ligmin hoa tan la cao nhat.
Sau do, khi tang ty 1€ giira tac nhan/hignin thi lugng
lignin hoa tan ciing khdng ting ntra hoac co tang
nhung khéng dang ké. Bén canh do do kha nang oxi
héa rit manh cva axat H,SO4 nén khi dung luong tac
nhan H,SO, qua nhicu s& ¢6 mot sb anh hudng
Kkhdng 18t &1 qua trinh, Mt s6 mach phan tir cia
lignin s¢ bj cit nhé theo phin {mg ox1 hod lam mét
mét trong qua trinh loc rira san pham, trong khi phi
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(mg thé thu nhin nhém -HSO, khdng xay ra nhu
mong muén. Do vdy cin phai sir dung luong axit
hop ly dé tang hiéu suat, giam tiéu tén héa chiét sir
dung, tang hiéu qua kinh té.

Do d6 ty 1€ Khdi lugng tac nhén axivlignin bang
4 13 thich hep nhét. Mt s6 nghién clru cia cac nha
khoa hoc My [10] cing da cong nhan ty 1é nhu trén
13 hap 1y.

3.3.Anb huéng cia d§ khé cia lignin

Lignin sau khi két tia, tich ra khoi dich den
dugc loc va ria sach axit sé ¢6 dang rin. Tuy nhién
do ban chit 14 mét hop chét cao phén r nén két tia
lignin thu duoc ton tai & dang huyén phu, khé tach
sach nudc béng phuo'n" phép loc. Dé thu dugc
lignin c6 d¢ am thap can phai lam kho ngoau khéng
khi hodc siy kho & nhiét d§ thich hop. Yéu té nay
(d6 khd cua lignin) ciing ¢6 anh hudng dén hidu suat
qua trinh sunpho hoa hoa tan lignin.

Vi viy da tién hanh khdo sit anh huéng cioa dé
kho lignin dén qué trinh sunpho héa. Qua trinh thi
nghiém tién hanh véi cac didu kién sau:

- Thon gian phan ing: 25 phut,

- Nong d6 axit H,SO,: 98 %,

- Ty 1& khéi luong H,SO/Mgnin (g/g): 4:1,

- D§ kho cua lignin: 10+95 %.

Téng hop chdt hoat déng bé mdt..
theo 1y thuyét phan img héa hoc. Tuy nhién, do axn
H,SO, 98 % 1a axit dam dac c6 tinh hdo nuéc rit
manh nén khi gip bjt lignin co d khd cao dé xay ra
hién tuong von cuc lignin ldm giam bé mat tiép xuc
v con c6 thé gy chay hay than hoa lignin, hiéu suit
phan ¢mg sunpho hoa giam. Do chinh 13 nguyén
nhan tai sao ma khi 6 khé cua lignin ting dén 95 %
thi hiéu suat phan (mg la gram.

Vi lignin & dang huyén phi luong nudc con lai
qua 16n 1am giam nong d6 axit, gidm kha ning oxl
héa nén hiéu suat phan tmg rat thap. Vi viy hiéu suat
phan Umg dat kha cao khi lignin cé d§ khd trong
khoang 60~80 %, cao nhit khi d6 khé khoang 75 %.

3.4. Anh huéng ciia thoi gian phan ing

Theo tai 1iéu nghién ciru cia mot 58 nha khoa
hoc trén thé gidi [7, 10], khi sir dung tac nhan H,S0,
12 tac nhén sunpho héa thi qua trinh xay ra trong mt
thot gran ngan, khdng nén tién hanh trong mot thoi
glan dal vi hiéu suat san phidm cua qu4 trinh sé glam
Pa tién hanh khao sit anh hudng ctia yeu t6 thai
gian phan {mg t3i qua trinh sunpho hoa, diéu kién cy
thé nhu sau:

- Néng dé axit H,SOy: 98 %,

- Ty 1& khéi lugng H,SOignin: 4:1,

- D6 khé cua hignin: 75 %,

- Thai gian phan tng: Thay déi tir 10-60 phit.

Bang 2: An)] hudng cla thoi gian phan img
dén qua trinh sunfo hoa

|
= | Théi gian, phit | Hiéu sudt phan {mg, %
=5 10 90,16
& | 15 95,20
2 T 20 95,89
Do kho cua ligaln, 4% % 96,30
30 96,74
Hinh 2: Anh huéng cua do khd ligmn 1én qué trinh 35 96,54
sunfo héa bang tac nhan H,SO, 60 9545

Sau d6 tién hanh loc rira ban«7 nude lanh ¢ nhiét
do lhap dé thu héi két twa. Két tia nay cé thé I4n ca
phan lignin chua phan ing nén dé xic dinh hiu sual
(luong lignin da hod tan) chung t6i cho hod tan két
taa nay vao muds Na,SO0.. Ke( tda lignin khéng tan
dugc loc tach ra, rira, sdy rdi cin xdc dinh khéi
lugng. Két qua thye nhlem dugc thé hién trong hinh
2. Tir do thl ta thiy, d6 kho lignin tang tir 10-75 %
thi higu suat phan rng tang lén tor 2,56-96,73 %,
nhung sau d6 khi ting lén dén 95 % thi hiéu suét
phan (mg la1 giam xudng. Ban dau, khi d() khd lignin
tang thi hiéu phén tmg tang 1én, diéu nay ding

Két qua qua trinh duge tdng hop trong bang 2.
Ta thly, thor gmn phén {mg cang mng thi hiéu suat
cang tang, diéu nay tuan theo ly thuyét nhiét dong
hoc phan ing. Khi thai gian ting tir 10+30 pht thi
lIugng lignin hpa tan ting, nhung sau khoing thai
gran 30 phit néu tiép tyc tang thoi gian phan img thi
hi€u sudt phan (ing tang 1én khéng déng l\e va tham
chi con giam xudng. Hiéu suat phan img 16t nhat sau
khoang 30 phut tién hanh qua trinh phan {mg, do vdy
thot gian thich hop nhét cho qua trinh sunpho hod
béng tic nhin H,SO, 98 % 14 30 phut.
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3.5. Két qua qua trinh sunfo héa bing H,SO,

Tir thye nghiém da tim ra duoc céc dicu kién
tong hop lignosunphonat bing H,SO, nhu sau:

- Nong do tac nhan H,SO,: 98 %,

- D kha lignin: 75 %,

- Ty 1¢ khéi lugng axivligmn: 4:1,

- Thoi gian phan img: 30 phat.

Bang 3: Tinh chat cia lignosunfonat 16ng hop
dugc theo phuong phap sunfo hoa béng tac nhian
axit H,S0,

St can Phé IR Pho
—_— SCMBl (buse | UV-VIS
Tinh chat bé mat, . ;
song (budc
mN/m o
cm’) séng nm)
1420-1330 203
Lignosulfonat | 52,0 1200-1145 278
/

Hinh 3- Phd UV-VIS cua lignosunphonat téng hop
bang tac nhan H,SO,

Lignosuphonat thu duge dugc tién hanh do sirc
cang bé mat, xac dinh phd hong ngoai va phd UV-
VIS cua dung dich.

Sire cang bé mit cua dung dich lignosuphonat
0,5 % la kha lhép 52 mN/m, thip hon nhiéu so véi
site cang bé mat cia nudc,

Phé UV-VIS ciing cho thiy c6 hai pick 203, 278
dic tmg cho hgp chit lignosunphonat (10, 11]
(hinh 3), )

Phé hong ngoa cia lignosuphonal natr cho thiy
¢6 hai pic & budc séng 1420-1330 cm™ va 1200-
1145 em™' cia nhom -HSO, (1, 10], chimg to rfmg
sau qua trinh tdng hop nhom -HSO, da dugce dinh
vao cac miyl xich cua phan tr hgnin, hay néi cach
khac da long hop thanh cong lignosuphonat tir lignin
thu hé1 bing phuong phap sit dung tac nhin sunpho
héa H,SO, (hinh 4).

Phan Huy Hoang va cong su

phé chudn

9 hap duoe

wavenumbers (cm-1)
Hinh 4; Phd IR cia hignosunfonat bong hop duge va
phé ignosunfonat chudn

4, KET LUAN

Pi khio sat cac yéu 14 anh huong dén qué trinh
(ong hop llgnosunfona( nhu: nong dd cla tac nhan
axit H,SOy, ty 16 khdi lugng tic nhan H,SO/Mgnin,
dp khd cua lignin, thén gian phan img. Diéu kién
thich hop cho qua trinh tdng hop lignosunphonat:

e D§ khd higmn: 75%,

o Tyléaxi/ lignn KT: 4/1.

» Thot gian phan img: 30 phut,
o Néng do tac nhan: 98 %.

Di sir dung cdc phuong phap phan tich héa ly
nhr IR, UV-VIS dé xic dinh san pham
lignosunphonat tao thanh, va xdc dinh sirc cang bé
mat theo tiéu chuin SATM D 971-91. Két qua thu
duoc san phim tao thanh ding la lignosunphonat,
dung dich lignosunphonat c6 sirc cang bé mjt bé
hon cia nuée.
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