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PHAN TiCH NHOM PHENOLIC TRONG LIGNIN BIEN TiNH BANG
PHUGNG PHAP PHO CONG HUGNG TU HAT NHAN PROTON 'H-NMR

Hoang Vin Phong', Buii Duy Ngoc', Poan Thi Bich Ngoc',
Hoang Thi Tam', Phan Huy Hoang?

'Vien Nghién citu Cong nghiép rimg
? Dai hoc Béch khoa Ha Noi

TOM TAT

Nhém phenolic trong lignin dugc phan tich bang phd cong huong tir hat nhan 'H (‘H-NMR) ¢ tin s6 500 MHz
duoc ap dung trén cac mau lignin da acetyl hoa hoa tan trong dung moéi (CDC13) Dudi cac diéu kién bién tinh, phén
16n céc tin hi€u tir proton trong cac nhom hydroxyl phenolic dugc tim thdy trong khoang phd & 0,066 - 3,5 ppm. Két
qua phan tich cho thdy ham lugng nhém phenolic trong lignin dat khoang 0,24 ppm nhém trén moi don vi
phenylpropane. D4i véi lignin bién tinh, tdng sé nhém phenolic duoc udc tinh 12 0,18 ppm nhém trén mdi don vi
phenylpropane, véi su xuat hién rd rét cta cac don vi cdu tric loai guaiacyl (8 2,8 ppm) va syringyl (8 3,2 ppm).
Trong do, ty I¢ cac nhdm phenolic thuoc don vi guaiacyl duge ghi nhdn cao hon so véi don vi syringyl. Nghién
cuu khang dinh viéc két hop cac ky thuat NMR la phuong phap tin cay dé 1am sang to cac bién dbi cdu truc va
danh gia tiém nang tng dung cua lignin trong san xuét chat két dinh va vat liéu sinh hoc.

Tir khéa: Hydromethylolation, lignin, formaldehyde, "H-NMR

ANALYSIS OF PHENOLIC GROUPS IN MODIFIED LIGNIN USING PROTON NUCLEAR
MAGNETIC RESONANCE SPECTROSCOPY 'H-NMR

Hoang Van Phongl, Bui Duy Ngocl, Doan Thi Bich Ngocl, Hoang Thi Tam', Phan Huy Hoang2

'Research Institute of Forest Industry
Hanoi University of Sience and Technology

ABSTRACT

The phenolic groups in lignin were analyzed using 'H Nuclear Magnetic Resonance ('H-NMR) spectroscopy at a
frequency of 500 MHz, performed on acetylated lignin samples dissolved in deuterochloroform (CDCl;). Under
modified conditions, the majority of signals from protons in phenolic hydroxyl groups were observed in the
spectral range of § 0.066 - 3.5 ppm. Analysis results showed that the phenolic group content in the original lignin
reached approximately 0,24 ppm groups per phenylpropane unit. For modified lignin, the total number of
phenolic groups was estimated to be 0,18 ppm groups per phenylpropane unit, with a distinct presence of
guaiacyl (6 2.8 ppm) and syringyl (& 3.2 ppm) structural units. Among these, the proportion of phenolic groups
belonging to guaiacyl units was recorded to be higher than that of syringyl units. The study confirms that
combining NMR techniques provides a reliable method for elucidating structural modifications and evaluating
the application potential of lignin in the production of adhesives and biomaterials.
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I. PAT VAN DE

Pai phan tir lignin chu yéu duoc lién két thong
qua cac lién két carbon-carbon va lién két ether
carbon-oxygen gitra cac don vi cdu truc 13 cac
monomer phenylpropane. Theo Calvo-Flores,
(2010) va Lora, (2002), ciu tric cua lignin rat
phuc tap, khong theo quy luat va cé tinh khong
ddng nhat cao; khong quan sat thiy céc cu truc
don vi lap lai kéo dai va cé tinh quy luét nao. So
véi céc loai polymer sinh hoc khéc, viéc xéc
dinh cdu tric cua lignin gip nhidu thach thirc
hon do tinh phtrc tap cia n6 cling nhu nhiing
kho khan trong viée tach chiét mau lignin c6 cdu
tric nguyén ven va mang tinh dai dién cao tir
cac loai thuc vat (Bujanovic et al., 2010; Ralph,
2004. Theo Ragauskas va dong tac gia (2014);
Schutyser va dong tac gia (2018) cho biét, hién
nay lignin 1a thanh phan chinh cta sinh khdi
lignocellulose, ngudn nguyén liéu chua duoc
khai thac hi¢u qua trong cac nganh cong nghiép
san xudt bot gidy va nhién liéu sinh hoc dang
phat trién. Lignin cong nghiép dugc bién tinh dé
phuc vu cic tng dung tiém niang nhu chat phy
gia, chit két dinh, cht phan tan va chat hoat
dong bé mat.

Cung vai sy cai tién cong nghé thu hdi va tinh
ché lignin, ngay cang c¢6 nhiéu nghién ctu vé
cac san pham nang luong, vat liéu va hoa chat
c¢6 ngudn gbe tir lignin. Ddng thoi, cac quy trinh
tinh ché sinh hoc khac nhau cé thé tao ra mot
lwong 16n lignin vé6i nhitng dac diém cau tric va
tinh chit da dang. Cac quy trinh bién tinh tao ra
cac loai lignin khac nhau, lam ting gia tri su
dung cua lignin. Pac biét, theo Lu, F. and
Ralph, J (2010); Su, S., Wang, S., and Song, G
(2021), cac qua trinh phan cit mach
(depolymerization) ddi véi lignin da bi ngung tu
thuong dan dén hiéu suat thu hdi cac monome
thap. Do do, bén canh viéc phat trién cac
phuong phép kha thi dé gia tang gia tri cho cac
ngudn lignin khac nhau, viéc xac dinh dic tinh
cdu truc cua cac phan doan lignin c¢6 thé cung
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cap co so khoa hoc cho nhiing phuong phap
phan tach va gia tang gia tri méi. No6i cach khac,
viéc phat trién cac cong nghé xac dinh dic tinh
c4u truc hién dang rit can thiét cho qua trinh gia
tang gia tri cua lignin, qua do6 giup cai thién hi¢u
qua kinh té, k¥ thuat trong cac tmg dung cong
nghiép cua loai vat liéu nay.

Viéc x4c dinh dic tinh céu tric cta lignin khong
chi quan trong dbi vai viée 1am sang t6 cdu tric
vbn ¢6 cua lignin trong cac ngudn nguyén liu
khac nhau, ma con can thiét cho viéc xac dinh
dic tinh cdu tric va kha nang phan tung hoa hoc
cta lignin duoc thu hoi tir cac quy trinh cong
nghiép va quy trinh tién xu Iy khac nhau.
Trong nhiing thap ky qua, cac phuong phéap
pha huy va khong pha huy dé xac dinh dac tinh
ctia lignin da lién tuc duogc phat trién. Theo
Mansfield va dong tac gia (2012); Wen dong
tac gia (2013), cac phuong phap phap pha huy
bao gdm phén giai bang axit, phan giai bang
hydro, oxy hoa bang nitrobenzen trong moi
truong kiém, oxy hoa bing dong (1I), oxy hoa
bing permanganat, ozon héa, phan giai bing
thioaxit, va tao dan xudt két hop voi cat dat
lién két bang phan tng khur.

Thong qua viéc phan tich ky ludng cac
monome va dime lignin thu dugc tur qua trinh
phan huy, cac phuong phap nay cho phép xac
dinh lignin cling nhu cac thong tin khac. Tuy
nhién, hau hét cac phuong phap nay chii yéu
tap trung vao viéc cit chon loc lién két B-O-4;
do d6, chi mot phan cac manh lignin c6 thé
duoc sir dung dé phén tich cdu trac, boi vi
lignin thudng chira ca lién két p-O-4 13n lién
két carbon-carbon (C-C). Trén thuc té, nhiéu
phuong phap tach chiét lignin (v6i cac diéu
kién tach chiét khic nghiét) din dén su dut
gdy céc lién két B-O-4 trong lignin tu nhién va
su hinh thanh cac lién két C-C trong qué trinh
tach chiét, lam giam dang ké kha nang tng
dung cua cac phuong phép xac dinh déc tinh
mang tinh pha huy nay.
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Phd '"H-NMR

Phé cong hudng tir hat nhan proton (‘H-NMR)
la mot k§ thuat gia tri dé xac dinh dac tinh va
phan loai cac dac diém cau truc cla lignin. Cac
nghién cuu trude day vé viéc xéac dinh dic tinh
lignin bang phuong phap NMR chu yéu dua vao
phd 'H-NMR, ddng thoi cac co so dir liéu
phong phu vé do dich chuyén hoa hoc 'H-NMR
ciing da duoc thiét 1ap cho cac hgp chat mo hinh
lignin va cac nhém chirc theo Ferguson, R.C.
and Phillips, W.D (1967); Lundquist, K (1992).
Do cudng d¢ tin hiéu trén phd proton ty 1 thuan
v6i sb lugng proton, nén vé mit 1y thuyét, dya
vao cdc duong tich phan cua nhitng tin hi¢u
khac nhau trén phd 'H-NMR cua lignin, ta c¢6
thé xac dinh ty 1& dién tich cia ting ving tich
phan, tir d6 tinh toan dugc phan trim proton
tuong ung trong mdi ving. Két hop véi thanh
phan nguyén t6, phan tmg methoxy hoa (phan
tich phd hydro) va cac phuong phap phan tich
khac, cong thirc héa hoc cta lignin ¢6 thé duoc
xé4c dinh so bd. Do dé, phuong phap phd cong
huéng tir hat nhan 'H-NMR ¢6 thé duoge sir dung
dé phan tich cac dac diém cau tric cua lignin,
bao gdbm: nhém carboxylic axit, aldehyde, phenoli
(c6 hoic khong c6 nhém thé), vong thom,
mach thang (aliphatic), nhém methoxyl va céac
nhom khéc.

Trong giai doan diu, phuong phap 'H-NMR
thuong duoc ap dung dé phén tich lignin nho
vao thuc té 12 hat nhan proton c6 do phé bién tu
nhién 100% va do nhay cao. K§ thuat nay hau
nhu chi dugc sir dung trén cac mau lignin da
duoc acetyl hdéa do qua trinh nay mang lai do
phan giai tin hiéu t6t hon. '"H-NMR cho phép
dinh luong mot sé dic diém cau trac quan trong
cua lignin.

Trong nghién ctu tap trung bién tinh Kraft lignin
tir dich den bang phan tGng hydroxymethyl hoa
trong mdi truong kiém, dong thoi két hop
phuong phap acetyl hoa va phé 'H-NMR
(500 MHz) dé danh gia su thay déi ham luong
tro, khdi luong phan tr (M,,) va dinh luong cac

nhom chirc cdu trac. Piém md&i ndi bat cua
nghién ctu 14 1an dau tién dinh luong chinh xac
su gidm ham lugng nhém phenolic (tor 0,24
xubng 0,18 ppm/don vi phenylpropane) va xac
dinh sy wu thé cua don vi guaiacyl (8 2,8 ppm)
so voi syringyl (83,2 ppm) trén dong Kraft
lignin ndi dia. Bén canh d6, nghién cuu lam
sang t6 co ché cat mach lién két p-O-4 lam giam
29 - 33% khdi luong phan tir xay ra dong thoi
v6i phan ung hydroxymethyl hoa, qua d6 cung
cp co so khoa hoc quan trong dé t6i uu hoa
tinh phan mg cua lignin bién tinh trong tong
hop keo dan sinh hoc Lignin-Phenol-
Formaldehyde (LPF).

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vat liéu nghién ciru

Cac thi nghi€ém duogc thuc hién véi lignin sunfat,
lignin thu hdi tir dich den nha may san xuét bot
gidy, xd Phu Ninh, tinh Phi Tho. Bién tinh
lignin thong qua phan ung hydroxymethylation
dugc thuc hién vdi dung dich formaldehyde
37%, trong moi trudong kiém, sir dung dung
dich NaOH voi ndng d6 phan tram khdi
luong 3%.

2.2 Phwong phap nghién ciru
2.2.1. Bién tinh lignin

Qua trinh bién tinh bang phan ng
hydroxymethylation dugc tién hanh nhu sau:
Dau tién, hoa tan lignin trong 100 ml dung dich
NaOH 3% (ty 1¢ khdi lugng NaOH : lignin = 0,08)
dé thu dugc dung dich c6 pH 8,0 - 8,2, nhiét
dd 25°C va ndng do lignin kho khoang 28%.
Tiép theo, bd sung dung dich formaldehyde
37% (p = 1,08 g/em’) & nhiét do phong theo ty
1¢ khéi luong formaldehyde : lignin = 0,3 : 1.
Sau d6, nang nhiét do hé phan (ng 1én 45°C va
duy tri trong 4 gio. Dé thu hdi san pham,
dung axit sunphuric (H,SO,4) ha pH dung dich
xudng 1,5 - 2,0 nham két toa lignin. Phan két
tia duoc loc, rira 3 1an béng nudce cat dé loai bo
mudi vo co, rdi sdy lanh qua dém & 40°C.
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So sanh véi lignin dugc hydroxymethylate hoa
lam mAu tham khao d6i chung sir dung mau xir
ly tuong ty nhung khong cé dung dich
formaldehyde (miu dugc thay thé bang nudc
c4t). Cac mau dugc phan tich song song sir dung
cung cac phuong phép.

Nham dam bao tinh chinh x4c, tinh lap lai va d6
tin cdy cao cho céc s lidu thuc nghiém, toan bd
cic quy trinh phan ung bién tinh va chuan bi
mau néu trén déu duge thuc hién lap lai doc lap
5 1an du6i cung mot didu kién k¥ thuat.

2.2.2. Xdc dinh tinh chit ciia lignin trudc va
sau bién tinh

* Xdc dinh ham lwong tro theo phwong phdp
TAPPIT211 om-02

Cong thirc tinh todn ham lugng tro nhu sau:
A
b tro, %=§ x 100

Trong d6: A khdi luong tro, g. B khdi lugng mau
thu, g.

* Xdc dinh khéi lwong phdn tir

Khéi lugng phan tir cta lignin duoc xac dinh
bang phuong phap sic ky thim thau gel GPC.
Cac phan doan khdi lugng cia lignin qua cot s&
xac dinh khéi luong cua phan doan d6. Dya vao
gia tri khdi luong cua timg phan doan ta xéac
dinh duoc khdi lugng phén tur cua san phém.

2.2.3. Phé 'H-NMR

Chuan bi mau lignin da dugc acetyl hoa

Dé hoa tan lignin trong dung mdi va ting cuong
tin hiéu cia cac proton H, cac thudc thu
pyridine va acetic anhydride thuong dugc su
dung dé thuc hién phan tmg acetyl héa lignin.
So v6i phd "H-NMR cua lignin chua dugc
acetyl hoa, phd "H-NMR cua lignin da acetyl
héa cho phép phéan tich dinh lugng cac nhom
chuc cua lignin. Quy trinh acetyl hoa lignin c6
thé duoc thuc hién nhu sau: hoa tan 200 mg
lignin trong 8 ml dung dich hén hop acetic
anydride/pyridyn (ty 1& 1:1). Sau khi khudy
trong 24 gid & nhiét do phong va trong diéu kién
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tranh anh sang, hdn hop dugc nho tir tir vao 200
ml nude da (pH 2,0) dé tao két tua, va phan két
tia thu duoc duoc ria béng nudc cat 2 1an. Két
tia dugc ly tdm va dong kho dé thu duge lignin
da duoc acetyl hoa.

Phd cua cac loai lignin da dugc acetyl hoa duoc
ghi trén thiét bi phé ké NMR Bruker AVANCE

IIT 500 MHz, st dung dung mdi chloroform-D
(CDCls).

III. KET QUA VA THAO LUAN
3.1. Tinh chit lignin thu hoi
- Tinh chét Lignin trudc va sau khi bién tinh

Bang 1. Két qua tinh chat lignin bién tinh

Ham lwon Khoi lwong
STT Tinh chét PNG | phan tie
tro (%)
(my)
1 | Lignin khéng bién tinh 0,61 5.614
2 |Lignin bién tinh 0,61-0.79 |3.718-3.970

Vé ham luong tro: Ham lugng tro ctia cac mau
dao dong trong khoang hep tir 0,63 dén 0,79%
(gia tri trung binh dat 0,71%). Viéc kiém soat
thanh cong ham luong tro & muc rat thap
(<1,0%) ching minh hiéu qua tuyét dbi cua
khau ra ba bang dung dich axit lodng 2% va
nude sach, gitp loai bo hoan toan cac tap chét
v6 co dang mudi (Na,SO,). Ham luong tro thap
gitp han ché téi da su tro hoa hoc, nang cao tinh
phan tng cua lignin khi phdi tron tong hop keo
sinh hoc LPF.

V& khéi luong phan tir: Khi déi chiéu vai khdi
lugng phan tir cua Kraft lignin thd ban dau
(5.614 g/mol tai bang 1), ghi nhan sy sut giam
rd rét vé kich thudc mach polyme (giam khoang
29 - 33%). Hién tugng suy giam khéi luong
phan tir nay chimg minh ring, dudi tac dung cua
moi truong kiém va diéu kién nhiét do phan tng
bién tinh, bén canh phan tmg methylol hoa, da
xay ra dong thoi qua trinh cit mach phan doan
(depolymerization) thong qua viéc dut gy cac
lién két ether kém bén (chu yéu 1a lién két p-O-4)
trong ciu triic macro-polyme ciia Kraft lignin.
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3.2. Phan tich phé "H-NMR

Téng s6 nhom hydroxyl trong lignin thudng
dugc xac dinh bang phuong phap phd cong
hudng tir hat nhan proton 'H-NMR trén cac dan
Xuat acetate cua ching, st dung quy trinh do
Ludwig va dong tac gia (1964) phat trién hoac
cic bién thé cia quy trinh nay (Lundquist,
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Hinh 1. Phd 'H-NMR (L) khong bién tinh va (M) lignin bién tinh

Trong phé 'H-NMR, mdi loai proton trong
phan tir 1am xuit hién mot pic don 1é. Tuy
nhién, diéu thuong xay ra 1a hap thu cua mot
proton bi phan tach thanh cac pic da vach. Noi
mot cach khac, tur truong nho dugce tao ra boi
mot hat nhan lam anh hudng dén tir truong
cam nhan duoc boi cac hat nhan lang giéng.
Tin hiéu -OCH; khong bj tach va xudt hién &

dang singlet. Cac proton -CH, . lién ké nhom
carboxyl xuét hién ¢ 2,93 § trong ving nhu du
doan cua cac proton trén carbon canh mdt
trung tdm khong no, va tin hi¢u cua ching bi
phan tach thanh mdt quarter boi sy ghép cap
vGi cac proton cia nhom methyl k& sat. Cac
proton methyl xuit hién ¢ 1,20 & & ving
trudng cao binh thuong.

Béng 2. Vi tri cta céc tin hiéu phd "H-NMR cia lignin

5 "H-NMR (ppm) Sw phan dinh céu truc
0,6-1,3 -CH3
1,2-1,6 -CH2.
1,4-18 Aliphtic C-CH. C, C-CHs, C-HC(OH)-C, C-CH..H>C(OH)
1,6-2,2 C=C-C-H
20-24 Methyl keton -CO-CH3s
2,4-27 Methyl thom Ar-CH3
25-4,0 Methoxyl
25-5,0 Alcohol -C-O-H
3,3-45 Alcohol, ete >CH-OH
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Céac nhém acetyl: Cac tin hi¢u tai & 1,95; 2,02;
2,13 va 2,29 ppm la do cac nhom acetyl tao ra.
Két qua tich phan cho thdy c6 téng 1,5 ppm
nhém acetyl trén mdi don vi phenylpropane;
con sb nay tuwong Gng voi s& luong nhom
hydroxyl trong mau lignin. Tin hiéu tai & 2,29
ppm (acetate thom) tuong Gng vaoi 0,18 ppm
nhém phenolic trén mdi don vi phenylpropan
(mdt s6 nhom phenolic trong cdu tric bipheny
khong dugc tinh vao con s nay). Két qua nay
hoan toan phii hgp véi cac udc tinh trude day vé
sO lugng nhém phenolic. Két qua tich phan
ving phd acetate thom (8 = 2,15 - 2,45 ppm) dai
dién cho cac nhom hydroxyl phenolic trong céu
trac lignin. cho thay:

- MAu lignin ban dau (chua bién tinh) s¢ hiru
ham lugng nhém phenolic hydroxyl dat 0,24
nhom trén mdi don vi phenylpropane (C9).

- Sau phan Gng bién tinh hydroxymethyl hoéa,
tong sb nhom phenolic hydroxyl giam xubng
con 0,18 nhém trén mdi don vi C9.

Su sut giam khoang 25% ham lugng nhém
phenolic tu do nay phan anh rd nét ban chét cua
phan Gng methylol hoa: dudi didu kién kiém
nhe (NaOH 3%, pH = 8,0 - 8,2, 45°C), céc vi tri
C3/C5 trong trén vong thom mang nhom
phenolic (dédc biét 1a don vi guaiacyl) da phan
ng vai formaldehyde dé hinh thanh cac cau ndi
hydroxymethyl (-CH,OH).

Hinh 1-L va 1-M chi ra phé "H-NMR lan lugt
cua lignin khong bién tinh va lignin bién tinh.
Bang 1 tom tit cac vi tri cta tin hiéu trong phd
'H-NMR cua lignin. Hai dudng cong duogc diéu
chinh dé duy tri chidu cao cta cac dinh vong
gita 0,6 va 4,0 ppm (diéu nay da khong thay dbi
sau khi bién tinh) gidng nhau. So sanh giita phd
'H-NMR lignin bién tinh véi lignin khong bién
tinh, cac ving methoxyl tai 3,5 dén 4 ppm da
chi ra trong bang 1 bi giam déng ké. Tuy nhién,
mot ty 1€ cia nguyén tr H cao hon da dinh vao
cac chudi carbon aliphatic bdo hoa dugc quan sat
thdy trong ving tir 0,6 va 2,5 ppm, dic biét tai
0,066; 1,1; 1,8 va 2,1 ppm. Céc tin hi¢u tai 1,1
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ppm. la dinh dac trung nhém methyl va
methylene trong chudi alkyl. C4c tin hiéu giita
1,039 dén 1,819 ppm la phu hop céc cong hudng
tir cac nhom hydroxyl alcohol so cdp va thir cép.
Céc dinh tai vung 3.5 - 4,0  la céac proton -OCHj3
hdp thy vi ching nim trén carbon lién két voi
oxy. Cac proton (CH;);C- hép thu gan 1,0 § vi
chung 1a cac proton tuong tu alkan dién hinh.
Ph6 'H-NMR c¢6 hai pic, tuong tmg véi hai loai
proton, nhung cdc pic khong cung kich thudc.
Pic ¢ 1,0 & do cac proton (CH3);C- thi 16n hon
pic ¢ 3,3 - 3,8 ppm, do cac proton -OCHj.

Ving tin hiéu dic trung: Phép phan tich phd
"H-NMR thyc hién trén cac mau lignin da acetyl
héa hoa tan trong dung moi chloroform-D
(CDCl;), ghi nhan phan 16n cac tin hiéu proton
tir nhém hydroxyl phenolic xuédt hién trong
khoang dich chuyén hoa hoc & tir 0,066 dén 3.5
ppm (hodc 6 0 - 3,5 ppm).

Sy thay ddi ham lugng nhém phenolic: Ham
luong nhém phenolic trong mau lignin ban dau
dat khoang 0,24 ppm nhom trén mdi don vi
phenylpropane. Pdi véi lignin bién tinh, tong sb
nhom phenolic dugc udc tinh 1a 0,18 ppm nhom
trén mdi don vi phenylpropane.

Béng thoi, nghién ctu chi ra sy xuét hién rd rét
ciia cac don vi ciu truc loai guaiacyl (8 2.8
ppm) va syringyl (8 3,2 ppm), trong do6 ty 1€
nhom phenolic thugc don vi guaiacyl dugc ghi
nhén cao hon so vdi don vi syringyl. Viéc quy
két ddc trung cho cac don vi ciu triac nhan thom
duoc xac dinh dua trén su két hop gitra tin hi¢u
proton nhém methoxyl (-OCHj3) trong khoang
6=3,40-4,10 ppm va vung proton vong thom
6 =16,30 - 7,20 ppm (Lundquist, 1992; Ralph et
al., 2004). Tin hi¢u tich phan tai vung methoxyl
(8=3,75 - 3,85 ppm) xuat hién véi cudong do
vuot troi, khang dinh su chiém uu thé cua cac
don vi cdu trac loai guaiacyl (G) (chua 1
nhém -OCH; tai vi tri C3) so vdi cac don vi
sringyl (S) (chra 2 nhom -OCH; tai C3 va
C5). Két qua nay hoan toan phi hop véi dac
tinh cua Kraft lignin thu hoi tir dich den g
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cing/gd hdn hop ndi dia (chu yéu 1a keo va
bach dan), trong d6 cac don vi guaiacyl so
hitu vi tri ortho tu do c6 hoat tinh hdéa hoc
cao, dong vai tro trung tdm phan ong chinh
v4i formaldehyde dé tang cuong kha nang déan
dinh cho keo LPF sau nay.

Panh gia phuong phap luan va dinh huéng: Mic
dii cdu triic phan tir lignin rat phuc tap, ¢6 tinh
khong ddng nhét cao din dén hién tuong chdng
lap tin hiéu va do phan giai dinh thap trén phd
'H-NMR, k§ thudt nay cung cdp nhiing thong
tin cdu trac dac trung kho thay thé nhu ham
luong cdc nhdm methoxy, ham lugng cac nhém
thom dang ngung tu va khong ngung tu. Dé dat
dugc két qua phan tich c6 do chinh xac va toan
dién cao hon, viéc két hop ddng thoi vai cac k§
thuat phd NMR khac 1a hudng di can thiét nham
lam sang t6 cac bién dbi cdu tric hoa hoc.

Dua vao cic nhom phenolic trong cdu tric,
lignin ¢6 tiém nang thay thé phenol trong keo
PF hay dé tron 13n véi keo PF dé giam gia thanh
keo PF. Tuy nhién, s dung lignin truc tiép
trong san xuét keo PF yéu cdu thoi gian ép dai
hon va nhiét do dong ran lau hon. Su két hop
lignin khong bién tinh vao trong keo bi gii han
v6i muc do thay thé thip va cho cuong do dan
dinh thip tham chi thoi gian ép dai hon.

Ham lugng cac nhom hydroxyl phenolic va
aliphatic ciing dong vai trd rit quan trong ddi
v6i moi ung dung chat két dinh doi hoi phan
ung gilta lignin véi aldehyde, phenol, tannin
hodc isocyanate khac nhau. Ham lugng nhém
hydroxyl, dédc biét la nhom phenolic, déng vai
tro 1a thong sd k§ thuat ¢t 16i phan anh kha
nang phan tng hda hoc cua lignin trong cac ing
dung cong nghiép.

IV. KET LUAN

Nghién curu da stir dung thanh cong phuong phép
phd cong hudng tir hat nhan proton (‘H-NMR) &
tan sb 500 MHz dé phan tich dinh luong va xac

dinh dic tinh cdu tric ciia cac nhém hydroxyl
trong lignin truéc va sau khi bién tinh bang
phan tng hydroxymethyl hoa. Két qua phan tich
phd cho thay lignin sau bién tinh s& hitu nhiing
dic tinh clu trac hoa hoc uu viét: téng ham
lugng nhom phenolic uéc tinh dat khoang 0,18
ppm nhoém trén mdi don vi phenylpropane, véi
su xuét hién rd rét cta cac don vi cu trac loai
guaiacyl (6 2,8 ppm) va syringyl (8 3,2 ppm)
(trong d6 ty 1€ nhom phenolic thudc don vi
guaiacyl chiém wu thé hon) 13. Bén canh do,
phd "H-NMR ciing ghi nhan su gia tang dang ké
ty 1& nguyén tir H gin vao chudi aliphatic bao
hoa trong vung phé tr 0,6 dén 2,5 ppm, cung su
xuat hién rd nét ctia cac nhoém hydroxyl alcohol
so cap va thir cap. Sy hién dién ddi dao cua céac
nhom hydroxyl, dac biét la sy xuét hién cua
nhiéu nhém -OH phenolic hoat dong hoa hoc
nay dong vai tro 1a thong sd kg thuat cbt 15i,
giup nang cao vugt troi kha nang phan Gng hoa
hoc cta lignin bién tinh. Voi nhiing cai thién
sau sic v& mat cdu trac va hoat tinh hoa hoc
nay, nghién ctu khing dinh ngudn lignin bién
tinh hoan toan ¢ du tiém nang va kha ning dé
thay thé phenol trong vai trd chat két dinh hiéu
ning cao, md ra dinh huéng ung dung thuc tién
vO clng quan trong trong san xuit keo dan va
cac vat liéu sinh hoc than thién v&i moéi truong.
Loi cam on: Bai viét nay la mét phan két qua
nghién citu ciia dé tai déc Idp cdp B¢ “Nghién
ciru cong nghé thu hoi lignin tir dich den trong
san xudt bot gidy, g dung tao keo Lignin
Phenol Formaldehyde (LPF) dé san xudt vin
@6 ddn chiu am.” theo Quyét dinh sé 1701/QP-
BNN-KHCN ngay 28/4/2023 cua Bé truong B¢
NN&PTNT. Tac gia xin cam on B¢ Nong
nghiép va Moi truong da tai tro kinh phi cho
nghién ctru nay. Tdc gia xin chdn thanh cam on
cac Chuyén gia phan bién va Ban bién tdp da
¢ cdc gop ¥ quy bau dé bai viét ¢ chat hrong
16t hon, dap trng dwoc yéu cau cuia Tap chi.
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