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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 formulation of two
commercial fungicides: Copper oxychloride 30WP and Sulphur 80 WDG.

- MG DAU

Lignosunfonat (LS) va cdc mu6i cta né céd
tinh chat hoat dong bé mat (HDBM) rat da dang,
c6 ung dung tot trong gia cong thudc bao vé
thuc vat (BVTV), dac biét véi cic dang thudc
th€ hé méi it gy 6 nhiém nhu dang hat phan tin
trong nuéc(WDG), hat tan trong nudc (SG)...
Ngoai ra, LS con c¢6 nhié€u ting dung quan trong
trong cac nganh cong nghiép khac nhau.

Nguyén liéu téng hop céac LS Ia nguén
lignin c6 san, duogc thu hoi tir nuGe thai cua cac
nha mdy gidy, rat chu dong cho san xudt sau
ndy. San phidm lignosunfonat dé phan huy,
khong dé lai du lugng, vi vay né duoc coi 1a rat
than thién véi moi truong, thay th&€ cdc chat
HDBM c6 nguén goc hod hoc khac vira dat vira
phai nhap ngoai.

Do vay, viéc nghién citu tdng hop cdc mudi
lignosunfonat va sit dung trong gia cong cac
dang thuéc BVTV th€ hé méi vira mang ¥ nghia
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khoa hoc, vira c6 y nghia kinh t€ - xa hoi 16n.
II - THUC NGHIEM

1. Néi dung nghién citu

Khao sét cdc phuong phap sunfo hod lignin.
Lua chon phuong phdp thich hop dé téng hop
lignosunfonat lam chat HDBM cho gia cong
thuoc BVTV.

Khéo sat cdc diéu kién phan ¢ng ctia phuong
phdp lua chon va xay dung qui trinh tong hop
qui mo phong thi nghiém.

Nghién citu st dung san phdm trong gia
cong thuéc BVTV.

2. Phan tich san phdm

Phé héng ngoai FT-IR/Raman Impact 410
dugc s dung dé xdc dinh mot s6 nhém dinh
chitc trong céu tric phan tir lignosunfonat.

Do sulfo héa clia san pham dugc tinh béing
$6 mol Ivu huynh trong nhém SO;H gin vao



phan ti lignin (xac dinh bang phuong phap phan
tich nguyén t0).

Siic cang bé mat (thong s6 xdc dinh tinh
chat hoat dong bé mat) ctia dung dich san phim
dugc xac dinh theo phuong phap ASTM D971
va 1331, do trén méy Kruss (CHLB Dic).

11 - KET QUA VA THAO LUAN

Lignin st dung lam nguyén liéu téng hop
cac chat hoat dong bé mat lignosunfonat phai
sach va c6 khéi luong phan tir > 5000 don vi
cacbon. Trong dich den, ngoai lignin con chia
mot lugng dau taln, axit béo va cac hgp chat hitu
co khéc, anh hudng truc ti€p dén chat luong va
kha nang hoat dong bé mat cla san phidm téng
hop. Vi vay, can phai tach loai ching truéc khi
tach lignin.

1. Khao sat cac phuong phap sunfo hoa lignin

Sunfonat lignin va cdc mudi ctia né c6 thé
thu dugc bang nhiéu phuong phdp khdc nhau.
Dué6i day 1a nhitng phuong phdp phd bién nhat
da dugc khao sit, tir d6 tim ra phuong phéap
thich hop dé nghién ctu tiép.

Phuong phép sulfo héa lignin bang H,SO,
dac.

Phuong phéap sulfo héa truc ti€p dich den
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Phuong phdp metylsulfo héa lignin béing
hén hop fomalin va Na,SO;

Lua chon phuong phdp

Trong s0 cic cac phuong phap da khao sit,
phuong phép metylsulfo héa lignin bang hoén
hop formalin va Na,SO; ¢6 nhiéu wu diém: Diéu
kién phan tng dé thuc hién, san pham thu duoc
sach, tan tot trong cdc moi truong khac nhau
nén c6 nhi€u lua chon khi tng dung. Vi vay
ching t6i chon phuong phap nay dé khao sat
ti€p cdc diéu kién phan dng téng hop
lignosunfonat 1am chat hoat dong bé mat dung
trong gia cong thuéc BVTV.

2. Tong hop lignosunfonat bang phan iing
metylsunfo héa lignin
Stt dung hén hgp Na,SO; va HCHO dé tao
hidroxymetylsunfonat lam tidc nhan metylsunfo
héa. Phan tng dién ra nhu sau:

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

Cic phan ung chinh xay ra 1a metylsunfo
hoa (1) & phan nhan thom cua lignin bang tac
nhan hidroxymetylsunfonat (HO-CH,-SO;Na)
va sunfo hod (2) phan mach propyl bang chinh
Na,SO; c¢6 trong hdén hop tao tic nhéan
metylsunfo hod:

R—CH,
+ Hzo (1)

R—CH—SO;Na

+ NaOH (2)

Nhiing yéu t6 chinh anh hudng téi qua trinh metylsunfo hod lignin 1a thoi gian phan tng, ty
1¢ gitta nguyén liéu lignin va cac tdc nhan metylsulfo hod (HO—CH,—SO;Na), sunfo hoa (Na,SO;)

... 8& duoc khao sat 1an lugt sau day.
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Anh hudng ciia thoi gian phdn ving

Phan dng metylsulfo hod duoc ti€n hanh
trong diéu kién lugng cdc chat tham gia phan
tng khong déi (quy mo 10 g lignin, 0,07 mol
Na,SO; va 0,04 mol HCHO). Thoi gian phan
ting thay déi tr 1 dén 3,5 gid. Két qua cic thi
nghiém dugc trinh bay & bang 1.

Bang 1
TT Thol gian | Lugng LS | Mau se:ic sdn
phan 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 35 18,9 Nau dam

K&t qua trinh bay trén bang 1 cho thiy néu
kéo dai thoi gian phan tng qua 2 gio, luong san
phadm natri sulnonat lignin giam do cac vi tri dé
bi th€ trong phan tir lignin it dan, phan tng
sunfo héa dién ra cham hon. Dong thoi khi dun
néng lau trong moi trudng kiém, céu tric mach
lignin s& bi cat ngan, san pham dé bi troi khi
ria.

2. Anh huéng cua ti 1é mol HCHO/Na,SO,

Qua trinh sulfo hod dugc tién hanh trong
diéu kién du Na,SO; vi tic nhan nay tham gia
vao ca 2 phan ung (1) va (2). Do vay, néu k la ty
1¢ mol HCHO/Na,SO;, thi k < 1. Hé s6 k t6i wu
duoc xac dinh qua céac khao sat tir 0,2 dén 1, giit
nguyén cédc diéu kién phan tng khic. Két qua
cac thi nghiém dugc trinh bay tai bang 2.

Bdng 2: Anh huéng ctia hé s6 k dén luong san
pham thu duoc

LLmiging Mau sic san

TT | Hes6k | NaLS thu o
duge (g) pham

1 0,2 13,2 Nau nhat

2 0,35 16,0 Nau nhat

3 0,5 18,0 Nau

4 0,6 18,7 Nau

5 1,0 15,8 Nau dam
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Lugng natri lignosunfonat thu dugc nhiéu
nhat khi k = 0,6. Néu tang hé s6 k (tang luong
HCHO), lugng lignosunfonat thu dugc giam, c6
thé do fomandehyt du s& phin tng tiép véi
lignin da sunfo hoa. Ngoai ra, lugng NaOH sinh
ra tir phan dng tao tic nhan metylsunfo hod lam
tang pH cua moi truong, va & nhiét do cao, phan
t¢ lignin dé bi cat mach, céc phan tb
lignosunfonat tao thanh dé bi thit thodt trong
qua trinh loc, rira.

3. Khao sat luong tac nhan sulfo héa Na,SO,

Do yéu cau st dung lam chat HDBM trong
gia cong thuéc BVTV, san phdm can tan tot
trong nudc va c6 sic cang bé mat ¢ < 50,0
mN/m. Siic cang bé mat phu thuoc vao do sunfo
hod clia sdn phdm. Vi vay, cin xdc dinh do
sunfo hod, hay néi cach khac, khao sat luong tac
nhén sunfo héa (Na,SO;) can thiét cho phan tng
tao lignosunfonat.

Tién hanh cdc phan tng metylsulfo hoa
trong diéu kién chi thay déi luong Na,SO; tir
0,24 dén 0,80 mol (cho 100g lignin). Po stc
cang bé mat cta dung dich san phdm 0,5%. Két
qua khao sat duoc trinh bay & hinh 1a va 1b.

Véi yéu ciu vé muc dich st dung cua san
phdm, c6 thé chon lugng tdc nhan sunfo héa t6i
da 1a 0,32 mol Na,S0,/100g lignin. Khi d6 sé
thu duoc san phdm lignosunfonat c6 mau dep,
vGi stic cang bé mat nhd hon 50 mN/m va cé
thé tan tot trong nuéc.

4. Phan tich san phidm

Sén pham lignosunfonat téng hop duoc chup
pho héng ngoai (hinh 4). So sénh vé6i phé hong
ngoai cua lignin, thdy xudt hién thém pic méi &
1040 cm’, ching t6 su c6 mit cua nhém
sunfonic (SO;H) trong phan tu lignosunfonat.

Do sunfo héa clia sin pham dugc xac dinh
thong qua phan tich nguyén t6 luu huynh cé
trong nhém SO;H gan vao lignin. St dung may
phan tich nguyén t6, da xdc dinh dugc ham
luong Iuu huynh trong méu san pham 12 2,18%,
tuong duong v6i do sunfo héa la 0,68 mol
sunfonat/1000 g lignin.

Tém lai, qud trinh t6ng hop lignosunfonat
bang phuong phép metylsunfo héa lignin xdy ra
2 phan ting chinh 1a metysunfo héa véi tdc nhan



HO-CH, SO;Na va sunfo héa vé6i tic nhan
Na,SO,. Nén st dung du lugng Na,SO; so véi
lugng HCHO trong hdén hop tao tdc nhan
metylsulfo héa.

Do thé€ (do sulfo hda) clia phan ting chi ting
dén mot giGi han nhat dinh, tiy thudc vao ciu
tric mach lignin ban dau. Thoi gian phan tng
cang lau thi t6c d6 phan tng cang giam di,
lugng san pham thu duogc ciing gidm do bi rita
troi. Ngoai ra, tinh chat HDBM cia san phim
cling giam, khong phu hop cho gia cong thudc
BVTV.

Khao sat qua trinh gia cong thuoc BVTV

Dé nghién ctiu kha nang tGng dung cla san
phdm sunfonat lignin téng hop duoc trong gia
cong thuéc BVTV, da lua chon 2 loai thudc trir
nidm bénh dang st dung phd bién tai Viét Nam
lam d6i tuong khao sat: Dong 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 thay c6 thé sir dung natri sunfonat
lignin 1am chat phan tan va chat thdm udt trong
gia cong dang bot tham nudc (WP) va dang hat
phan tan trong nuéc (WDG), thay thé nguyén
liéu nhap ngoai. K&t qua c6 thé 4p dung vao san
xuat.
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Hinh 4: Phé IR ctia san phdm Na lignosunfonat

189



IV - KET LUAN

Xudt phéat tr ngudn nudc thai ctia nganh
cong nghiép san xuat gidy, 1an dau tién & Viét
Nam, cdc san pham lignosunfonat da duoc tong
hop va st dung lam chat hoat dong bé mat da
chic nang trong gia cong mot s6 dang thudc
BVTV thé€ hé mdi, thay thé cac chat hoat dong
bé mat dat tién hién dang phai nhap ngoai. San
phdm c6 ngudn goc tu nhién nén dé phan huy va
rat than thién v6i moi truong.

Qui trinh téng hop lignosunfonat thong qua
phan tng metylsunfo hod lignin véi hoén hop
HCHO va Na,SO;, dé thuc hién va c6 kha nang
ung dung cao, dem lai hiéu qua kinh t& - xa hoi
16n.
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