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ABSTRACT

Lignosulfonates have been used as surfactants in many field of industry. Based on the survey
of several main lignosulfonate synthesis methods, the methylsulfonation of lignin, obtained from
black liquor, a waste water from kraft pulping proces was investigated. The mixture of formalin
and sodium sulfite was selected and used as methylsulfonation agent. The suitable conditions for
this reaction were examined and optimized (molar ratio of reactants, time of reaction, amount of
sulfonation agent...). The products were identified and characterized by Infrared Spectroscopy
and sulfonation degree measuring (through sulphur element determination in the product). The
products are successfully used as multifunctional surfactants in the SJormulation of o
commercial fungicides: Copper oxychloride 30WP and Sulphur 80 WDG.

I- MO DAU

Lignosunfonat (LS) va cdc muéi clta né cd
tinh chét hoat dong bé mat (HDBM) rat da dang,
c6 ing dung t6t trong gia cong thudc bio vé
thyc vat (BVTV), dac biét v6i cdc dang thuse
thé hé méi it gay 6 nhiém nhu dang hat phan tin
trong nudc(WDG), hat tan trong nudc (SG)...
Ngodi ra, LS con c6 nhiéu img dung quan trong
trong cdc nganh céng nghi¢p khic nhau.

Nguyén liéu téng hop cic LS 1a ngudn
lignin ¢6 san, duge thu héi tr nudc thai clia cdc
nha may gidy, rit chia dong cho sin xuit sau
ndy. San phd4m lignosunfonat d& phan huy,
khong dé lai du hegng, vi vay né duge coi 1a rat
than thién véi moi trudng, thay th€ cic chit
HDBM c6 nguén gdc hod hoc khéc vira dit vira
phai nhap ngoai.

Do viy, viéc nghién citu téng hop cic mudi
lignosunfonat v si dung trong gia coéng cic
dang thu6c BVTV th€ h¢ mdi vira mang ¥ nghia
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khoa hoc, vira c6 ¥ nghia kinh t€ - xd hoi 16n.
IT - THUC NGHIEM

1. Néi dung nghién ciu

Khio sdt cdc phuong phédp sunfo hod lignin.
Lva chon phuong phép thich hop d€ tdng hop
lignosunfonat [dm ch4t HDBM cho gia céng
thuéc BVTV,

Khdo sit cdc diéu kién phan (ng ciia phirong
phép lua chon va xay dung qui trinh téng hop
qui md phong thi nghiém.

Nghién cu sir dung sin phfm trong gia
cong thudc BVTV.

2. Phan tich san phim

Phé héng ngoai FT-IR/Raman Impact 410
dugc sir dung d€ xdc dinh mot s6 nhém dinh
chifc trong c4u triic phan tr lignosunfonat.

D¢ sulfo héa chia san phdm dugc tinh bing
s6 mol hvu huynh trong nhém SO,H gin vao



phan ti lignin (xdc dinh bing phuong php phan
tich nguyén t6).

Sic cang bé mat (thong sd xdc dinh tinh
chat hoat dong b& mat) chia dung dich san phim
dugc xdc dinh theo phuong phip ASTM D971
va 1331, do trén may Kruss (CHLB Dic).

I - KET QUA VA THAO LUAN

Lignin sit dung lam nguyén liéu téng hop
cic chit hoat dong bé mit lignosunfonat phai
sach va cé kh6i luogng phan tir > 5000 don vi
cacbon. Trong dich den, ngoai lignin cdn chita
mot Tugng déu taln, axit béo va cac hop chit hiru
co khdc, anh hudng truc tiép dén chét lugng va
kha nang hoat dong bé mat cia san phim téng
hop. Vi vy, cén phai tich loai chiing trudc khi
tach lignin.

1. Khao sit cac phuong phip sunfo hoa lignin

Sunfonat lignin va cdc mudi cia né c6 thé
thu duoc bing nhiéu phuong phdp khidc nhau.
Du6i day 12 nhiing phuong phép phd bién nhat
di dugc khao sét, tit 46 tim ra phuong phdp
thich hop d€ nghién citu ti€p.

Phuong phip sulfo héa lignin bing I,SO,
dac.

Phuong phép sulfo héa truc ti€p dich den

bing Na,SO,.

Phuong phip metylsulfo héa lignin bing
hén hop fomalin va Na,SO,

Lua chon phuong phdp

Trong s6 cdc cdc phuong phip di khio sit,
phuong phip metylsulfo héa lignin bang hon
hop formalin va Na,SO; c6 nhiéu wu diém: Diéu
kién phan tng dé& thuc hién, san phim thu duge
sach, tan t6t trong cdc moi trudong khic nhau
nén ¢6 nhiéu lya chon khi img dung. Vi vay
ching t6i chon phuong phdp nay dé khao sit
ti€p céc diéu kien phin ung téng hop
lignosunfonat lam chét hoat dong b€ mat ding
trong gia cong thuéc BVTV.,

2. Téng hop lignosunfonat bing phan img
metylsunfo héa lignin

Sit dung hén hop Na,SO, va HCHO d€ tao
hidroxymetylsunfonat 1am tdc nhan metylsunfo
héa. Phan iing dién ra nhu sau:

HCHO + Na,SO, + H,0 — HO-CH,-
SO;Na + NaOH

Cic phan ung chinh xiy ra la metylsunio
hod (1) & phdn nhan thom clia lignin bing tic
nhan hidroxymetylsunfonat (HO-CH,-SO;Na)
va sunfo ho4 (2) phin mach propyl bang chinh
Na,SO; cé trong hén hgp tao tic nhan
metylsunfo hod:

R—CH, R—CH,
+ HO-CH,-SO3;Na — + H,0 (1)
OHCH, OHCH,
HoC
OH 2Y  OH
NaO3S
R —CH, R—CH—SO0;3Na
+ Na,S0; — +NaOH (2)
OHCH; OHCH;
OH OH

Nhiing y&u t6 chinh inh huéng t6i qué trinh metylsunfo hod lignin 14 thdi gian phan ing, ty
1e giita nguyén liéu lignin va c4c tic nhan metylsulfo hod (HO-CH,-SO;Na), sunfo hoa (Na,SO,) ...

s& duoc khao sét 14n lugt sau day.
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Anh hudng ciia thoi gian phdn ing

Phin tng metylsulfo hod duoc tién hanh
trong diéu kién lwong cdc chdt tham gia phan
tng khong déi (quy mé 10 g lignin, 0,07 mol
Na,S0; va 0,04 mol HCHO). Thdi gian phin
tng thay déi vr 1 d&n 3,5 gid. Két qui cdc thi
nghiém dugc trinh bay ¢ bang 1.

Bdng 1
TT Tl}f!i gian | Luong LS | Mau s;ic san
phén tng, h | thu dugc, g pham
1 1 17,2 Nau nhat
2 1.5 19,0 Nau nhat
3 2 19,7 Nau
4 3 19,6 Nau
5 3,5 18,9 Nau dam

Két qua trinh bay trén bang 1 cho thdy néu
kéo dai thdi gian phan ing qué 2 gid, luong san
ph4m natri sulnonat lignin giam do c4c vi tri d&
bi th€ trong phan tit lignin it ddn, phan tng
sunfo héa dién ra cham hon. Déng thoi khi dun
nong 1au trong moi trudng kiém, ciu tric mach
lignin s& bi cdt ngén, san phdm d& bj woi khi
ra.

2. Anh huémg ciia ti 1¢ mol HCHO/Na,SO,

Qué trinh sulfo hod dugc ti€n hanh trong
diéu ki¢n du Na,SO, vi tdc nhan ndy tham gia
vao ca 2 phin ving (1) va (2). Do vay, néu k 1a ty
1¢ mol HCHO/Na,S0;, thi k < 1. Hé s6 k t6i uu
duge xdc dinh qua cic khdo s4t tir 0,2 dén 1, giit
nguyén cdc dié¢u ki¢n phin vng khdc. Két qua
cdc thi nghiém dugce trinh by tai bang 2.

Bdng 2: Anh huéng cta he s6 k dén lugng san

phdm thu dugc
Luon Sz
TT | Hes6k NalLS t%lu Mauhséa C §an

duoe (g) phim
1 0,2 132 Nau nhat
2 | 035 16,0 Nau nhat
3 0,5 18,0 Niau
4 0,6 18,7 Nau
5 1,0 15,8 Nau dam
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Luong n atri 1 ignosunfonat thu dugc nhiéu
nhdt khi k = 0,6. Néu tang he s6 k (ting luong
HCHO), lugng lignosunfonat thu dugc giam, ¢
thé do fomandehyt du s& phin ing tiép voi
lignin da sunfo hod. Ngoai ra, lugng NaOH sinh
ra tir phan ing tao tic nhan metylsunfo hod lam
tang pHl chia moi trudng, va & nhiét 46 cao, phan
tt lignin dé bi cit mach, cdc phan
lignosunfonat tao thanh d& bi th4t tho4t trong
qua trinh loc, rita.

3. Khao sét luvong tic nhan sulfo héa Na,SO,

Do yéu céu sk dung lam chat HDBM trong
gia cong thudc BVTV, sin phdm cin tan t6t
trong nudc va c6 sitc cing bé mit o < 50,0
mN/m. Siic cang bé mit phu thuoc vio do sunfo
hod clia sin phdm. Vi vay, cdn x4c dinh do
sunfo hod, hay néi cich khéic, khao sat lugng tic
nhan sunfo héa (Na,S0,) cdn thiét cho phan tng
tao lignosunfonat.

Ti€n hanh céc phan iing metylsulfo héa
trong diéu kién chi thay déi lugng Na,SO, tir
0,24 dén 0,80 mol (cho 100g lignin). Po siic
cang bé mat chia dung dich sdn phdm 0,5%. Két
qua khao st dugc trinh bay & hinh la va 1b.

Véi yéu ciu v&€ muc dich st dung clia san
phdm, c6 thé chon lugng tic nhan sunfo héa t6i
da 13 0,32 mol Na,S0O,/100g lignin. Khi d6 sé
thu dugce san phdm lignosunfonat c6 mau dep,
Vi stic cang bé mit nhd hon 50 mN/m va c6
thé tan t6t trong nudc.

4. Phan tich sin phdm

San phdm lignosunfonat téng hop dioc chup
phé héng ngoai (hinh 4). So sénh véi phd héng
ngoai cha lignin, thdy xuit hién them pic méi &
1040 cm’, chimg td sy c¢6 mit cia nhém
sunfonic (SO,H) trong phan tif lignosunfonat.

D0 sunfo héa cla san phdm duge xdc dinh
théng qua phan tich nguyén t6 lvu huynh c6
trong nhém SO;H gén vao lignin. St dung méy
phan tich nguyén 16, di xdc dinh duoc ham
Iugng lvu huynh trong miu sin phdm 1a 2,18%,
tuong duong véi d6 sunfo héa 13 0,68 mol
sunfonat/1000 g lignin.

Tém lai, qui trinh t6ng hop lignosunfonat
bing phuong phdp metylsunfo héa lignin xay ra
2 phan (ng chinh 13 metysunfo héa vdi tic nhan



HO-CH, SO;Na va sunfo héa véi tic nhin
Na,SO;. Nén sir dung du lugng Na,SO; so véi
lwong HCHO trong hén hop tao tic nhan
metylsulfo héa.

D6 thé (do sulfo héa) cla phan dng chi tang
dén moét gidi han nhdt dinh, ty thudc vao cdu
tric mach lignin ban ddu. Thdi gian phan dng
cang lau thi t6c do phdn ung cang gidm di,
luong san phim thu duge cling giam do bi rira
tr6i. Ngoai ra, tinh chit HDBM cla san phdm
ciing gidm, khong phit hop cho gia cong thudc
BVTV.

Khao sat qua trinh gia cong thudec BVTV
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Pé nghién ctru kha nang tng dung clia san
phdm sunfonat lignin téng hop dugc trong gia
cong thuéc BVTV, da lua chon 2 loai thudc trir
ndm bénh dang sir dung phé bién tai Viét Nam
lam d6i tugng khao sit: Péng oxyclorua 30 WP
(DOC 30 WP) va Luu huynh 80 WDG (S 80
WDG). Két qua gia cong va kiém tra chét lugng
san phdm cho thdy cé thé sit dung natri sunfonat
lignin 1am chit phén tdn va chét thim w6t trong
gia cong dang bot thdm nuéc (WP) va dang hat
phan tdn trong nudc (WDG), thay thé nguyén
litu nhap ngoai. K€t qua c6 thé 4p dung vao san
Xudt.
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Hinh I: Anh hudng cla lugng Na,SO; t6i san phdm
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IV - KET LUAN

Xudt phdt tir nguén nu6c thdi clia nginh
cong nghi¢p san xuat gidy, 14n ddu tién & Viét
Nam, cdc san phdm lignosunfonat da dugc tdng
hop va st dung l1am chit hoat dong bé mat da
chic nang trong gia cong mot s6 dang thudc
BVTV the hé méi, thay thé cdc chat hoat dong
bé mat dit tién hién dang phai nhap ngoai. San
phdm c6 nguén géc tu nhién nén dé phan huy va
rat than thién véi moi trudng.

Qui trinh téng hop lignosunfonat théng qua
phin tng metylsunfo hod lignin v&i hén hop
HCHO va Na,SO,, dé thyc hién va c6 kha nang
ing dung cao,’dem lai hiée qua kinh t& - x hoi
I6n.
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