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Abstract 
Lignosulfonate is a surfactant which has many industrial applications such as a surfactant in various fields, for 

example, in Pharmaceutics and Pesticide Technology, PeUoleum Industry, Pnnting Industry, Constmction, 
Agriculture,... This compound is commonly known as a by-product of the pulp digestion process by sulfite method. 
Lignosulfonate can be also synthesized from recovered hgnm, that is separated from the black liquor of pulping mill by 
alkaline method SeparaUon of lignin from black liquor brings many environmental benefits but have not yet obtained 
high efficient economy. Thus, the creation of commercial derivaUves from lignin atUacts many attentions. In this work, 
lignosulfonaie was successfiilly synthesized using sulfiiric acid agent at low temperamre, short reaction time. The 
obtained lignosulfonate was characterized using IR and UV-VIS techniques to confirm the stmcture and the surface 
tension of solution of lignosulfonate was determined according to the ASTM D 971-91. 

Keywords: Lignosulfonate, lignin, sulfuric acid, black liquor, surfactant 

1. MO DAU 

Lignin cd the dugc thu hdi tir dich den ciia cac 
nha may san xuat bdt giay, qua trinh nay rat cd lgi 
ve mdi trudng nhung chua mang lai hieu qua kinh te 
vi gia tri sir dung ciia lignin cdn thap. Trong khi do, 
cac dan xuat ciia lignin lai cd rat nhieu iing dung 
trong nhieu ITnh vuc [3, 4, 8]. Mot trong cac dan 
xuat dd la lignosunfonal, mpt chat hoat ddng be mat 
thudng dugc biet den nhu la mgt san pham phu cua 
qua frinh san xuat bdt giay theo phuong phap 
sunphil. Lignosunfonat dugc img dung trong san 
xuat xi mang, san xuat phan bdn, phu gia trong dung 
dich khoan dau khi, trong cdng nghe san xuat cao su; 
chat phan tan trong cac nganh duoc pham va det 
may[4-7, 9,10].... 

Tren the gidi cung da cd rat nhieu cdng trinh 
nghien ciru [II] tong hgp lignosunfonat tir lignin thu 
hdi ciia qua trinh san xuat bgt giay hay tu lignin thu 
dugc sau khi tach het cac thanh phan khac trong gd. 

0 nudc ta, hang nam cac nha may san xuit bdt 
giay (bao gdm rat nhieu cac co sd san xuat tu nhan 
nhd) thai ra mdt lugng rat ldn djch den chiia ham 
lugng hgnm cao. Tuy nhien, hien nay djch den chu 
yeu dugc su dung lam phu gia tang do linh ddng cho 
ximang sau khi dugc cd dac den ndng do khoang 
20-30 %. Do dd cd the thay day la ngudn nguyen 

lieu san cd de tdng hgp thanh dan xuat lignosulfonat 
cd gia tri thuang mai cao hon. 

Trong nghien ciiu nay, da tien hanh nghien ciru 
de thiet lap mdt qui trinh cdng nghe tong hgp 
lignosulfonat tir lignm thu hdi dugc tir dich den ciia 
nha may san xuat bgt gmy sir dung tac nhan sunfo 
hda la axil suniiinc. 

2. VAT LIEU VA PHUONG P H A P 

2.1. Vat lieu nghien curu 

Lignin dugc tach tir dich den ciia Cong ty Co 
phan giay Viet Tri vdi dieu kien cdng nghe nhu sau: 

- Ham lugng chat khd trong dich den: 20-25 %. 
- Dung djch axit sunfuric ndng dd 30 %. 
- pH ket tua: 4. 
- Nhiet do ket tua: nhiet do thudng khi co sir 

dung chat trg kit ty va nhiet do 80-90 "C khi khong 
sii dung chat trg ket tu. 

_ - Lugng chit trg k6t tu: 1 % so vdi ham lugng 
chat khd cd trong dich den. 

Cac hda chat sir dung la cac hda chit tinh khiet 
diing chp phan tich (PA) do Trung Qudc, Viet Nam 
va Tay Au san xuat. 

Nghien ciiu sir dung cac thiet bj thi thdng dyng 
trong phdng thi nghiem. 
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2.2. Phutnig phap nghien cun 

Thuc hien phan img sunfo hda lignin bang axit 
sunfuric d cac dieu kien khac nhau de thu dugc 
lignosunfonat. Khao sat va tim ra cac thdng sd tdi uu 
cho qua trinh tdng hgp lignosunfonat bang each thay 
ddi cac yeu td nhu ndng dp tac nhan axit H2SO4, dp 
khd cua hgnin, thdi gian phan iing va ty le khdi 
lugng tac nhan H2S04/lignin. 

Sau giai doan sunfo hda, san pham thu dugc 
dugc xac dinh cau tnic bang phd IR, phd UV-VIS, 
xac djnh sire cang be mav theo tieu chuan ASTM D 
971-91. 

3. KET QUA VA THAO LUAN 

3.1 Anh hudng ciia nong do axit 

Tdc dp va mirc do sunpho hoa phu thudc vao rat 
nhieu yeu td nhu ndng dp tac nhan, muc diing tac 
nhan, thdi gian phan irng.... Tien hanh nghien ciiru 
anh hudng cua ndng dp tac nhan axit H2SO4 tdi qua 
trinh sunpho hoa bang each thay ddi ndng do tac 
nhan dong thdi cd djnh cac dieu kien phan Omg sau: 

- Ty le tac nhan/lignin (g/g): 1, 
- Do khd ciia lignin: 50 %, 
- Thdi gian phan img: 25 phiit, 
- Ndng do axit HjSOa: thay ddi tir 70-98 %, 
Ket qua qua trinh thi nghiem dugc tdng hgp trong 

bang 1. 

Bdng I: Anh hudng cua ndng do tac nhan H2SO4 
den qua trinh sunpho hda 

STT 

1 
2 
3 
4 
5 

N6ng dp H2S04 
% 
70 
80 
90 
95 
98 

Lignin hoa tan 
% 

17,1 
30,3 
45,2 
58,4 
69,5 

Tir cac ket qua thi nghiem thu dugc nhan thay, 
ndng dp cua tac nhan axit H2SO4 tang thi lugng 
lignm hda tan (%) tang, dieu nay de hieu vi trong 
cac phan irng hda hgc khi ndng do tac nhan tang thi 
tdc dp phan ling tang, va neu cac phan iing d6u tiln 
hanh trong mgt khoang thdi gian nhu nhau thi phan 
ung cd tdc dp ldn han se hda tan mgt lugng chit 
phan img nhieu hon. 

Vi the ma khi tien hanh d ndng dg H2S04 la 
98 % thi lugng lignin hda tan la ldn nhat, cd nghTa la 
lugng sdn pham lignosunphonat tao thanh la nhieu 
nhat. Hay ndi cdch khac, d ndng dp H3S04 la 98 % 
thi qua trinh sunpho hda la tot nhit. 

Phan Huy Hodng vd cdng su 

Do dd trong cac thi nghiem tiep theo d^u ti6n 
hanh qua trinh sunpho hda lignin bang tac nhan 
H2S04 d ndng do 98 %. 

3.2. Anh hirdng cua lirgng axit sir dung 

Trong qua trinh sunpho hda, nhdm -HSO3 tham 
gia lien ket vdi phan tii lignin d cac vi tri Xhk rit 
khac nhau, sd lugng nhdm the khac nhau tiiy thugc 
vao dieu kien phan iing. Han nira hgnin sau ket tiia 
cd khdi lugng phan tir tii thap den cao, ciu tnic cung 
kha phiic tap, vi vay chiing tdi da khao sat xem 
lugng axit sii dung theo ty le nao so vdi lugng hgnin 
la hieu qua nhat, cho hieu suat cao nhat. 

Thi nghiem tien hanh vdi cac dieu kien cu thg 
nhu sau: 

- Thdi gian phan ling: 25 phut, 
- Nong do axit H2SO4: 98%, 
- Lignin d 3 do khd khac nhau 30%, 75%, 95%, 
- Ty le khdi lugng H2S04/lignin (g/g): thay ddi tir 

1-6. 
Tien hanh lpc rira sach axit vd co va hda tan ket 

tiia thu dugc trong dung djch mudi Na^SO ,̂ lgc lai 
phan ket tiia khdng tan. Can say de xac dinh hieu 
sual. Ket qua thuc nghiem duge the hien trong 
hinh 1. 

bgRni c6 dc Idid JDVc. 

T^ 1^ aiit/Ijgiim 

Hinh 1 • Anh hudng ciia ty le cac chat tham gia phan 
ling Ien qua trinh sunfo hoa bang tac nhan H2SO4 

Tir ket qua d dd thj thay rang ddi vdi ca ba loai 
lignin cd do khd khac nhau khi ty le khdi lugng 
axit/lignin tang tir 1-̂ 4 thi lugng lignin hoa tan tang, 
va d ty le bang 4 thi lugng lignin hoa tan la cao nhat. 
Sau dd, khi tang ty le giOa tac nhan/ligmn thi lugmg 
lignm hoa tan ciing khdng tSng nira hoae cd tang 
nhung khdng dang ke. Ben canh dd do kha nang oxi 
hda rat manh ciia axit H2SO4 nen khi dimg lugng tac 
nhan H2SO4 qua nhieu se cd mpt so anh hudng 
khdng tdt tdi qua trinh. Mgt so mgch phan tii cua 
lignin se bj cat nhd theo phan ung 0x1 hoa lam mat 
mat trong qua trinh lgc rira san pham, trong khi phan 
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img ihk thu nhan nhdm -HSO3 khdng xay ra nhu 
mong mudn. Do vay can phai sii dung lugng axit 
hgp ly dk tang hieu suat, giam tieu tdn hda chat sii 
dung, tang hieu qua kinh te. 

Do do ty le kJidi lugng tac nhan axiflignm bang 
4 la thich hgp nhat. Mdt sd nghien ciiu cua cac nha 
khoa hpc My [10] cQng da cdng nhan ty le nhu tren 
la hgp ly. 

3.3. Anh hu-dng cua do kho ciia lignin 

Lignin sau khi ket tua, tach ra khdi dich den 
dugc lgc va rua sach axit se cd dang ran. Tuy nhien 
do ban chat la mdt hgp chat cao phan tii nen ket tiia 
lignin thu dugc tdn tai d dang huyen phii, khd tach 
sach nudc bang phuong phap lpc. De thu dugc 
lignin co do am thap can phai lam khd ngoai khdng 
khi hoae say khd d nhiet do thich hgp. Yeu td nay 
(dp khd cua hgnin) ciing cd anh hudng den hieu suat 
qua trinh sunpho hoa hoa tan lignm. 

Vi vay da lien hanh khao sat anh hudng cua dp 
kho lignin den qua trinh sunpho hda. Qua trinh thi 
nghiem tien hanh vdi cac dieu kien sau: 

- Thai gian phan iing: 25 phiit, 
- Nong do axit H2SO4: 98 %, 
- Ty le khdi lugng H2S04/lignin (g/g): 4:1, 
- Do khd ciia hgnin: 10^95 %. 

] • • ' -

"= -li' 

1 

i 

i 
1 

Do kho ciia lignin, 1, 

Hinh 2: Anh hudng ciia do khd lignm Ien qua trinh 
sunfo hda bang tac nhan H2SO4 

Sau do i\kn hanh lgc nia bang nudc lanh d nhiet 
dp thap de thu hdi ket tiia. Ket tua nay cd th6 tin ca 
phan lignin chua phan iing nen de xac dinh hieu suit 
(lugng lignin da hoa tan) chung tdi cho hoa tan kSt 
tiia nay vao mudi Na2S04. Kgt tiia lignin khdng tan 
dugc Igctach ra, rua, say rdi can xac dinh khoi 
lugng. Ket qua thuc nhiem dugc th6 hien trong hinh 
2. Tir dd thi ta thay, do khd lignin tang tir 10-75 % 
thi hieu suit phan img tang Ien tir 2,56^96,73 %, 
nhung sau dd khi tang Ien d6n 95 % thi hieu suit 
phan ling lai giam xudng. Ban diu, khi dp khd lignin 
tang thi hieu suit phan ung tang Ien, dieu nay diing 

Tdng hgp chdl hogt ddng be mgt.. 

theo Iy thuyet phan iing hda hgc. Tuy nhien, do axit 
H2SO4 98 % ia axit dam dac co tinh hao nudc rit 
manh nen khi gap bgt lignin cd do khd cao de xay ra 
hien tugng vdn cue lignin lam giam be mat tiep xiic 
va cdn cd the gay chay hay than hoa lignin, hieu suit 
phan img sunpho hoa giam. Dd chi'nh la nguyen 
nhan tai sao ma khi do khd cua Hgnin tang den 95 % 
thi hieu suat phan img lai giam. 

Vdi Hgnin d dang huydn phii lugng nudc cdn lai 
qua Idn lam giam ndng do axit, gmm kha nang oxi 
hda nen hieu suat phan iing rat thap. Vi vay hieu suit 
phan ling dat kha cao khi lignin cd do khd trong 
khoang 60-80 %, cao nhat khi do khd khoang 75 %. 

3.4. Anh hudng ciia thdi gian phan ung 

Theo tai lieu nghien ciru ciia mdt sd nha khoa 
hgc tren the gidi [7, 10], khi sii dung tac nhan HiSO^ 
la tac nhan sunpho hda thi qua trinh xay ra trong mpt 
thdi gian ngan, khdng nen tien hanh trong mdt thdi 
gian dai vi hieu suat san pham ciia qua trinh se giam. 
Da tien hanh khao sat anh hudng ciia yeu td thdi 
gian phan iing tdi qua trinh sunpho hoa, dieu ben cu 
the nhu sau: 

- Nong do axit H2SO4: 98 %, 
- Ty le khdi lugng H2S04/lignin: 4:1, 
- Dp khd ciia hgnin: 75 %, 
- Thdi gian phan ung: Thay ddi tir 10-60 phiit. 

Bdng 2: Anh hudng ciia thdi gian phan iing 
den qua trinh sunfo hda 

Thai gian, phut 

10 

15 

20 

25 

30 

35 

60 

Hieu suat phan ung, % 

90,16 

95,20 

95,89 

96,30 

96,74 

96,54 

95,45 

Ket qua qua trinh dugc tong hgp trong bang 2. 
Ta thiy, thai gian phan iing cang tang thi hieu suit 
cang tang, dieu nay tuan theo ly thuyet nhiet dpng 
hgc phan iing. Khi thdi gian tang tir 10-30 phut thi 
lugng lignin hoa tan tang, nhung sau khoang thoi 
gian 30 phut neu tiep tuc tang thdi gian phan img thi 
hieu suit phan irng tang Ien khdng dang kk va tham 
chi con giam xudng. Hieu suit phan iing tdt nhit sau 
khoang 30 phiit tien hanh qua trinh phan iing, do vay 
thdi gian thich hgp nhit cho qua trinh sunpho hoa 
bing tac nhan H2SO4 98 % la 30 phut. 
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3.5. Ket q u a q u a t r i n h sunfo h d a bSng H2SO4 

Tir thuc nghiem da tim ra dugc cac dieu kien 
tdng hgp lignosunphonat bang H2SO4 nhu sau: 

- Nong dp tac nhan H2SO4: 98 %, 
• Dp khd lignin: 75 %, 

- Ty le khdi lugng axit/lignin: 4 : 1 , 
- Thdi gian phan iing: 30 phiit. 

Bdng 3: Tinh chat ciia lignosunfonat tdng hgp 
dugc theo phuang phap sunfo hda bang tac nhan 

axit HzS04 

Phan Huy Hodng vd cdng sir 

Tinh chat 

Lignosulfonat 

Sue cang 
be mat, 
mN/m 

52,0 

PhoIR 
(buac 
song 
cm-') 

1420-1330 
1200-1145 

Pho 
UV-VIS 

(buac 
song nm) 

203 
278 

Hinh 3- Phd UV-VIS ciia l ignosunphonat tdng hop 
b i n g tac nhan H2SO4 

Lignosuphonat thu dugc dugc tien hanh do sire 
cang be mat, xac djnh phd hdng ngoai va phd UV-
VIS cua dung djch. 

Sire cang be mat ciia dung dich lignosuphonat 
0,5 % la kha thap 52 mN/m, thap hem nhieu so vdi 
sire cSng be mat cua nudc . 

Phd UV-VIS ciing cho t h i y cd hai pick 203, 278 
dac trung cho hgp chat l ignosunphonat [10, 11] 
(hinh 3). 

Phd hong ngoai ciia l ignosuphonat natn cho thay 
cd hai pic d budc sdng 1420-1330 cm"' va 1200-
1145 cm"' ciia nhdm -HSO3 [1 , 10], chiing td rang 
sau qua trinh tdng hgp nhdm -HSO3 da dugc dinh 
vao cac mi t xich ciia phan tir Hgnin, hay ndi each 
khac d3 tong hgp thanh cdng lignosuphonat tir lignin 
thu hoi bSng phuang phap su dyng tac nhan sunpho 
h6aH2S04(h inh4) . 

—-. 

' \ 

. --

pho 

^ 
/^^' 

x^""" 

pho chuin 

V, ' 

g hap iJt/cjc 

'-V -

l_ 

' K 

Hinh 4: Phd IR ciia lignosunfonat tdng hgp dugc va 
phd lignosunfonat chuan 

4. KET LUAN 

Da khao sat cac yeu td anh hudng den qua trinh 
tdng hgp lignosunfonat nhu: nong dp ciia tac nhan 
axit H2SO4, ty le khdi lugng tac nhan H2S04/lignin, 
dp kho cua lignin, thai gian phan iing. Dieu kien 
thich hgp cho qua trinh tdng hop lignosunphonat: 

• Do kho hgnm: 75%i, 

• T y l e axi l / l ignm KT: 4 /1 , 

• Thdi gian phim img: 30 phiit, 

• Ndng dp tac nhan: 98 %i. 
Da sii dung cac phuong phap phan tich hoa ly 

nhu IR, UV-VIS de xac dinh san pham 
lignosunphonat tao thanh, va xac djnh siic cang be 
mat theo tieu chuin SATM D 9 7 1 - 9 1 . Ket qua thu 
dugc san pham tao thanh dimg la lignosunphonat, 
dung dich lignosunphonat cd siic cang be mat be 
hon cua nudc. 
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