Cong nghiép rung
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TOM TAT

Xu Iy rom ra bé’mg axit formic voi muc dich thu nhan, chuyén hoéa va st dung hi¢u qua xenluloza. Nghién ciru
da str dung cac phuong phap phan tich tiéu chudn TAPPI d xac dinh thanh phan hoéa hoc cua rom ra, st dung
céc phuong phap thue nghiém dé thiét 1ap cac yéu td cong nghé phu hop tach loai lignin trong khau doan xir Iy
rom ra véi axit formic va dung dich kiém. Véi mirc dung axit formic 1a 12,5 ml/g so véi nguyén lidu kho tuyét
ddi, rom ra duge xu Iy ¢ nhiét do sdi cua dung dich trong khoang thoi gian tur 75 dén 90 phut thi mirc d6 tach
loai lignin dat khoang 38%, hi¢u suét bot dao dong trong khoang 48 - 50%, sau d6 nguyén li¢u tiép tuc dugce xi
Iy v6i dung dich kiém NaOH 5% & nhiét do s6i cia hdn hop va trong khoang thoi gian 30 phut thi mirc do tach
loai lignin ting 1én va dat khoang 44% hiéu xuét bot do vy ciing giam con khoang 40%. Bot xenluloza sau khi
xir Iy qua hai cong doan trén d& dang ty tring va dat d¢ tring 82% khi sir dung quy trinh tay tring 3 cong doan
Do-EP-D;. Phéan tich hinh thai xo s¢i xenluloza trong rom ra truéc va sau qué trinh xu ly cho théy su khac biét

13 vé chét lugng xo soi xenluloza.

Tir khéa: Axit formic, bot xenluloza, lignin, rom ra, tiy tring.

1. PAT VAN DE

Véi cac két qua da dugc nghién clru trong
va ngoai nudc, rom ra la nguén vat liéu
lignoxenluloza phii hop cho san xuét vat liu
X0 soi va cac san pham gia tri gia ting khéc.
Vi¢c tan dung rom ra cho ché bién sinh-hoa
hoc khong nhitng s€¢ mang lai nhiing loi ich
kinh té 16n, ma ca nhiing loi ich méi truong,
gop phan phat trién bén vimg cong - nong
nghiép. Tuy nhién, thuc té cho thay cac cong
nghé kha thi vé ché bién rom ra con gip rat
nhiéu kho khin dé trién khai & quy mo cong
nghiép (Nguyén Thi Minh Phuong va cong su,
2014; Sun XF et al., 2005). Nguyén do chi yéu
12 rom ra van chua canh tranh dugc v6i nguyén
liéu gd, nhat 1a & nudc ta c6 tiém ning twong
d6i 16n vé gb nguyén liéu, déng thoi van con
thiéu nhiéu nhiing nghién ctru co ban dinh
huéng tng dung vé chuyén héa rom ra thanh
cac san pham khac nhau. Mot trong nhiing
hudng nghién ctru cd y nghia khoa hoc va cong
ngh¢ quan trong 14 chuyén hoa rom ra thanh vt
liéu xo soi dudi tac dung cua céc axit hiru co.

Muc tiéu chinh cua viéc tach loai lignin tu
rom ra bang axit formic, 1a nham d4nh gia kha
nang thu nhan xenluloza cho qua trinhchuyén
héa thanh héa chat va vat ligu. Uu diém ciia sir
dung axit formic hay cacaxit hiru co khac 1a c6
thé tién hanh qua trinh xir 1y & nhiét do thap,
cac axit d& bay hoi c6 thé thu hoi va tai sir

dung, bot xenluloza thu dugc cé do bén co hoc
cao, do it bi phan huy & nhiét do cao (Fu D et
al., 2010; Sun X-F et al., 2011).

Nhiém vu cua nghién ctu nay la xac lap
duoc cac gia tri thich hop cua cac thong sb
cong nghé qua trinh ndu nguyén liéu rom ra
béng dung dich axit formic dé thu duoc bot
xenluloza. Trong khuon khé cua nghién ciu,
van dé thu hoi va tan dung axit chua dugc
dat ra.

Mic du co ché hoa hoc cua qué trinh tach
loai lignin bang axit formic con chwa dugc
nghién ctru xac 1ap, nhung ¢ thé khang dinh
rang dudi tic dung cia axit formic thi lignin bi
phan huy, tao thanh cic hop chat thap phan ti,
nhung kha nang hoa tan cua ching trong dung
dich axit formic rat han ché, nén dé c6 thé tach
ching ra khoi xo sgi can phai c6 cong doan
trich ly kiém (xtr Iy bang dung dich NaOH). Vi
vay ma qua trinh tach loai lignin cua rom ra,
cling nhu cac dang nguyén liéu khac, can phai
tién hanh hai céng doan: niu bang dung dich
axit formic va trich ly kiém.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

Rom ra sir dung cho nghién ctru 1a gidng lua
Q5 tai Thanh Hoéa. Mau cho nghién ciru duoc
14y theo phwong phap chon ngiu nhién ¢ céc vi
tri khac nhau trén thira ruong sau thu hoach hat
va lam sach hat 1ép, dé kho gio.
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Céc hoa chét sir dung 1a dang PA, xuat xur
Trung Qudc, Viét Nam.
2.2. Phwong phap thuc nghiém

- Chudn bi nguyén liéu cho nghién civu:

Nguyén liéu rom ra sau khi kho gi6 duogc
nghién nho va sang chon theo ding quy dinh
clia cac tiéu chuan phan tich thanh phan héa
hoc va cac phﬁn thuc nghi¢m khac.

- Xdc dinh thanh phan héa hoc ciia
nguyén liéu rom ra:

Céc thanh phan héa hoc co ban cta nguyén
liéu rom ra dugc xéc dinh theo cac phuong

phap tiéu chuan hoa vé phan tich thanh phan
héa hoc gb va nguyén liéu thuc vat. Hiéu suét
bot dugc xac dinh bing phuong phap say kho
(TAPPI T207 cm-99). xenluloza (TAPPI T17);
lignin (TAPPI T222); cac chét tan trong nudc
nong (TAPPI T207) va d¢ tro (TAPPI T211).

Cac chét tan trong dung dich NaOH 1%
(TAPPI T212).

- Phwong phdp tich loai lignin d@é thu
nhégn xenluloza dwoc tién hanh véi quy trinh
nhiéu cong doan theo so dé sau:

Nguyén liéu rom ra
da nghién nhoé

y

X ly bang axit formic >

Rura, thu hdi axit

|

Rira bot xenluloza vasiy |« Trung hoa kiém du € Trich ly kiém
) (NaOH)
Tay trang Bot xenluloza

Hinh 1. So' d6 xir Iy rom ra

Xt 1y nguyén liéu rom ra bang axit formic
sau d6 trung hoa bang kiém, cac qua trinh thuc
nghiém duogc tién hanh trong binh tam giac
chiu nhiét, lép v6i sinh han ngugc va gia nhiét
trén bép dién hodc bé 6n nhiét tuy theo muc
ti€u cua ting thuc nghiém.

Thanh phan dich ndu, ty 1é dich, nhiét @ va
thoi gian xir Iy dwoc diéu chinh tity theo muc
tiéu cua tung khau doan thi nghiém.

- Phwong phap xdc dinh ham lwgng lignin
trong bot xenluloza: mdau bot sau khi xir [y
dwege tién hanh theo phwong phdp chung vé
phdn tich tinh chat bét gidy (O6onenckas A.
B. etal., 1991).

- Phwong phdp xdc dinh higu xudt bét sau
xw ly qua cdc cong doan: dvoc thyuc hién theo
phirong phdp chung trong kj thudt ndu bot
gidy (Nguyén Thi Minh Nguyét va cong su,
2015):

Hiéu suat bot = Khéi lugng bot kho tuyét
d6i sau xu 1y/Khéi luong bot kho tuyét ddi
trude xu 1y x 100%.

- Phwong phdp tiy tring xenluloza:

Puoc tién hanh trong ndi phan tmg kin bang

inox dung tich 300 ml, gia nhiét trong bé cach
thuy 6n nhiét. Tién hanh véi khoang 6 g bot
kho gi6, theo so @6 tay tring 3 cong doan D,-
EP-D;.

- Phédn tich hinh thdi xo sgi:

Bot xenlulozo duoc danh toi bang may danh
toi, dé thu dugc bot toi tir cac xo sgi sau do léy
mau phan tich. Anh SEM duogc chyp bang kinh
hién vi dién tir quét phat xa truong (FESEM)
JEOL JSM-7600F tai phong thi nghiém hién vi
dién tr va Vi phan tich, Vién Tién tién Khoa
hoc va Coéng ngh¢, Truong Pai hoc Bach khoa
Ha Noi.
3.KET QUA VA THAO LUAN
3.1. Thanh phén héa hoc co ban ciia rom ra

Tuy d duoc nghién ctru nhiéu, nhung do rom
ra la cay ngén ngay, thu hoach theo mua vu,
cing mot gidng laa co thé co thanh phan hoa hoc
khac nhau, tiy thudc vao diéu kién 1ap dia cua
timg ving, timg mua, vi vay x4c dinh thanh phan
hoa hoc 1a can thiét d6i v6i mdi nghién ctru, ¢6 ¥
nghia quan trong, 1am co s dé danh gia mirc do
chuyén hoa cta cac thanh phéan trong qua trinh
xtr Iy bang cac tac nhan khac nhau.
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Thanh phan hoéa hoc co ban cua mau
nguyén liéu rom ra st dung cho nghién ctru

duoc xac dinh tai Bang 1.

Bang 1. Thanh phin héa hoc co bin ciia rom ra hia Q5

TT Thanhphin Ham lugng (%)
1 Xenluloza 35,6
2 Lignin 18,1
3 Pentozan 20,6
4 bo tro 12,7
5 Céc chét tan trong nudc nong 24,7

So voi két qua nghién ctru vé thanh phan
hoa hoc co ban ctia rom ra cing gidng lua hay
mot s6 gidng laa khac ¢ Viét Nam (Nguyén
Thi Minh Phuong va cdng su, 2013), thanh
phﬁn héa hoc cua rom ra QS5, st dung cho
nghién ciru ciing c6 mot s6 khac biét nhat dinh,
diéu nay 1a do thoi vu thu hoach diéu kién lap
dia va sinh truong khac nhau.

3.2. Anh huéng cia cic yéu t6 cong nghé
dén qua trinh tich loai lignin bing axit
formic

3.2.1. Anh huéng ciia mirc diing axit formic
t6i hiéu sudt bot va mirc dé tich lignin trong
bot

Pé xac dinh duoc mirc st dung axit thich
hop, nhom nghién ctru di tién hanh cac mé thi
nghiém véi cac thong sd cong nghé:

Khoi heong nguyén liéu/mé thi nghiém: 15 g
(tinh theo nguyén liéu khé tuyét doi)

Nhiét do: nhiét @6 séi cua dich ndu (100°C);

Thoi gian ndu: 2 gio;
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Hinh 2. Anh hwéng ciia mic dung axit t6i

Ti 1é dich cdc mé ndu twong vmg la 1:10;
1:11;1:12,5; 1:14; 1:15.

Két qua thu dugc cho thdy, khi thay d6i
murc dung axit tr 10 ml/g dén 12,5 ml/g, hiéu
sudt bot khong co sy thay doi khong dang ké.
Tuy nhién ¢ giai doan nay luong lignin bi phan
huy ting manh dao dong tir (37,84% dén
48,78%).

V61 muc dung axit 16n hon 12,5 ml/g hi¢u
sudt bot bat dau giam manh, chu yéu la do
lignin van tiép tuc bi thiy phan axit dong thoi
0 giai doan nay nhiing cabohydrat phan tu
luong thip ciing bi phan huy (Hinh 2, 3). C6
thé thay, ting mic dung axit formic c¢6 thé ting
luong lignin hoa tan, nho d6 ma ham lugng
lignin trong bdt giam. Tuy nhién hiéu suit bot
cling bianh hudng dang ké khi ting murc dung
axit. Nhw vdy, véi két qua nghién ciru c6 thé
chon murc dung axit formic thich hop la 12,5
ml/g.

60 -
S
g
=)
= /
s 50
2
<
8
1}
=
40
14
30 T
10 11 12 13 14 15
Murc dung HCOOH (ml/g)

Hinh 3. Anh hwéng ciia mic dung axit t6i

hiéu suét bdt (Nhiét dé xir ly: 100°C; Thoi gian xit  mike tach loai lignin tir rom ra (Nhiét dp xir Iy:

Iy: 120 phiit)
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100°C; Thoi gian xik ly: 120 phut)
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3.2.2. Anh hwéng ciia thoi gian xir Iy t6i hiéu
sudt bjt va mikc dp tich lignin trong bét

Tién hanh xir Iy rom ra & nhiét do 100°C,
voi mirc dung axit formic: 12,5 ml/g, trong cac
murc thoi gian: 45 phut, 60 phut, 75 phut, 90
phut, 105 phut, 120 phut.

Két qua thu dugc (hinh 4, 5) cho thiy cac
chit hiru co trong rom ra it bi phan hity khi
thoi gian xir Iy dudi 75 phut (Hoang Qudc
Lam, 2000; F. Monteil-Rivera et al., 2012; Lé
Quang Dién et al., 2015) cu thé ¢ giai doan nay
hiéu suat bot giam khong nhiéu (0,3%). Sau 90
phit xir 1y: hiéu suat bot giam manh (tir 50%
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Hinh 4. Anh hwéng cia thoi gian xir 1y téi
hi¢u bdt (Nhiét dp xir Iy: 100°C; Mikc diing axit
formic: 12,5 ml/g)

3.2.3. Anh hwéng ciia nhiét @ xiv Iy tdi hi¢u
sudt bjt va mikc dp tich lignin trong bét

Qua cac nghién ctru thim do don yéu tb cho
théy, viéc tach loai lignin trong khau doan xur
ly v6i axit formic duoc tién hanh ¢ diéu kién
nhiét do soi cua dung dich trong thoi gian 90
phut cho ham lugng lignin con lai trong bt
thip hon nhiéu so véi cac mau dugc tién hanh
& nhiét do thap hon (70°C, 80°C). Vi vy trong
nghién ctru ndy tién hanh xtr Iy mau rom ra véi
axit formic ¢ nhiét dg so6i cia dung dich 1a hi¢u
qua.

Tir cac két qua thu duoc c6 thé dua ra diéu
kién cong nghé cua cong doan thir nhit (ndu
rom ra véi axit formic) nhu sau:

- Murc dung axit: 12,5 ml/g rom ra;

- Nhiét @6 ndu: nhiét dé séi cia dung dich;

- Thoi gian ndu: 7590 phiit.

con 43%). O giai doan ndy ngoai su phan hay
lignin, mot phan cac chit v co con ¢ cac
polysacarit mach ngin ciing bi thity phan, anh
huong nhiéu dén hiéu suit bot. Mic do tach
loai lignin dién bién ting dan khi ting thoi gian
xu 1y véi axit formic, nhitng phan tir lignin c6
chiéu hudng bi phan hity manh hon khi ting
thoi gian xir Iy. Nhu vay, néu kéo dai thoi gian
xtr 1y, ¢6 thé tach loai duoc luong lignin nhiéu
hon, nhung dong thoi lugngcacbohydrat cling
bi phan huy manh. Tir d6 ¢6 thé lira chon thoi
gian xu ly thich hop trong khoang 75 + 90
phut.
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Hinh 5. Anh hwéng ciia thoi gian t6i mie dd tach
loai lignin tir rom ra (Nhiét dp xir Iy:100°C; Mirc

dung axit formic: 12,5 ml/g)

Bot xenluloza thu duge c6 hiéu suit 48 -
50%, murc d6 tach loai lignin dat khoang 38%.
3.3. Anh hwéng cia diéu kién trich ly kiém
téi hiéu qua tach loai lignin

Trich ly kiém dugc tién hanh v6i muc dich
hoa tan lignin va cac chat vo co tir rom ra sau
khi qua xir Iy bang axit formic.

Trinh ty tién hanh tuong ty nhu céc thyuc
nghi¢m trudc. Bot xenluloza thu duogc sau khi
xtr Iy véi axit formic (¢ ché do cong nghé da
duoc lya chon), dugc sir dung cho nghién ctru
trich ly kiém.

Tién hanh trich ly kiém & nhiét d6 s6i cua
dung dich, trong thoi gian 30 phat. Muac dung
kiém duoc didu chinh trong khoang 0,5 =
10,0%, so voi bot kho tuyét dbi. (Nhiét do va
thoi gian xir 1y dwoc xdc dinh la phit hop bdng
mot loat khao sat so bg).
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Hinh 6. Anh hwéng ciia mirc ding NaOH
téi hiéu suit bot (Nhiét dp xiv Iy: 100°C, thoi
gian xwr ly: 30 phut)

Két qua dugc thu duoc (hinh 6, 7), cho thay,
hiéu suat bot giam khi muc dung kiém ting.
Tuy nhién, tinh todn cho thiy luong
cacbohydrat hau nhu khong bi phan huy, ma
chi ¢6 lignin, cac chit vo co va cac chat hitu co
khéc bi hoa tan trong dich kiém, (R. C. Sun, J.
Tomkinson, 2002; Dien Le Q. et al., 2015;
Nguyen Thi Minh Phuong et al., 2015). Véi
muc dung kiém < 2,5% so vé&i bdt, mirc tach
loai lignin con chua cao, chi dat muc khoang
27% so v6i lugng lignin c6 trong bot. Tiép tuc
taing muc ding kiém 1én muc 5%, di co
khoang 44% lignin bi tach loai, khi tiép tuc
taing muc dung kiém, lugng lignin bi tach
loaiciing c6 xu hudng giam (& mic 10% ciing
chi tach loai dugc khoang 58%). Co thé thiy
dung dich kiém chi gop phan tach loai tiép
nhirng phan tu lignin da bi phan huy do thuy
phan axit truécdd ma khong c6 anh hudng
nhiéu dén polysacarit (ddc biét 1a xenluloza).

Theo sb liéu thuc nghi¢m, khi tdng muc
ding kiém thi ham luong lignin cua bot thu
duoc sau ndu giam dan. Véi muc ding thap
hiéu qua tach loai lignin 1a khong dang ké. Khi
murc dung kiém ting dan thi kha ning loai bo
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Hinh 7. Anh hwéng ciia mirc ding NaOH t6i

mirc tach loai lignin trong bot (Nhiét dj xir ly:

100°C, thoi gian xv ly: 30 phut)

lignin 16n. Dya vao d thi thé hién tuong quan
gitta muc dung voi hiéu suit bot va hiéu qua
tach loailignin, cé thé chon muc dung NaOH
5% la phu hop v6i kha nang tach loai cling nhu
muc do tiéu hao kiém.

Nhu vdy, ché do cong nghé trich ly kiém
thich hop la:

- Tidich: 1/10;

- Mirc ding kiem: 5%;

- Nhiét do xur ly: 100°C;

- Thoi gian xu ly: 30 phut.

Céc ché do cong nghé trén co thé diéu chinh
tuy theo muc tiéu thu nhan bot véi tinh chét
khéc nhau.

Bot sau trich ly kiém c6 hiéu suét dao dong
trén dudi 40%, muire do tach loai lignin dat 44%.
3.4. Thir nghiém tiy tring bt xenluloza tir
rom ra

Ké thira cac nghién ctu trude ddy vé tiy
tréng bt xenluloza tr rom ra (Hoang Quéc
Lam, 2000; Nguyén Thi Minh Nguyét et al.,
2015), da thir nghiém tay tring bot xenluloza
d3d qua giai doan trich ly kiém dugc tdy tring
theo quy trinh tay tring 3 cong doan Do-EP-D;,
v6i ché d6 cong nghé thé hién & bang 2.

Biang 2. Ché d) tiy tring bang dioxit clo 3 cong doan D,-EP-D,

Hoa chit

Mirc sir dung

Cong doan ty ¢ héa chit Nhiétdp () ~ |hoiglan
str dung (% bot KTD) (phity
D CIO; 5,0 60 40
EP NaOH 2,5 60 60
D, CIO, 2,5 60 60
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Két qua tdy tring cho d6 tring ctia bot sau
tay dat 82% ISO.
3.5. Hinh thai xo s¢i ciia bot xenluloza

10pm AIST

10pm  AIST 10/14/2016
WD 6.0mm  14:33:3

Quan sat anh SEM (hinh 8 a, b, ¢, d) c6 thé
thdy, c6 su khac biét rd rét vé hinh thai xo soi
cua rom ra qua cac cong doan xu 1y.

10pm  AIST

10/14/2016
WD 6.0mm  14:41:00

Hinh 8. Anh chup SEM ciia bt xenluloza trwdc va sau qua trinh xir Iy

Khi nguyén liéu con & dang nguyén thé,
mic du c6 thé quan sat thiy xo soi, nhung
chung con & dang két khdi (hinh 8a). Sau xir Iy
bang axit formic (hinh 8b), cac xo soi di duoc
tach loai mot phan lignin va cac chat khac nén
da dinh hinh r3, nhung van con hién tuong két
“bo”. Sau khi trich ly kiém, xo s¢i toi hon,
nhan hon, it xo soi vun. Su khac biét cua bot
tay trang (hinh 8d) so véi bot sau trich ly kiém
(chua tay tring) (hinh 8c), 1a khoang cach giita
cac xo soi phan dinh rd hon biéu hién d6 sach
clia cac so sgi sau qua trinh ty tréng.

4. KET LUAN

Tu cac két qua thu duoc co thé két luén:

1. Xt ly rom ra béng axit formic la mot
trong nhitng phwong phap phu hop dé tach loai
lignin va thu nhan xenluloza.

2. Ché do cong nghé thich hop dé thu bot xo
x0i ¢6 hiéu suit khoang 40%, bao gdm hai
cong doan xur ly:

- Cong doan 1: xtr Iy bang axit formic véi ti
1€ axit twong ung 12,5ml/g; ti dich 1:12,5; &
nhi¢t do so6i cua dung dich, trong khoang thoi

gian 75 - 90 phut;

- Cong doan 2: xtr 1y bang dung dich NaOH
nﬁ‘)ng do 5%, nhiét do sbi cua dung dich, ty 1¢
dich 1:10, trong thoi gian 30 phut;

3. Xo x01 sau khi xur Iy qua cac cong doan
c6 kha ning dé tay trang hon dé dat duoc do
trang trén 80%.

Vé6i tinh chit nhu trén, bot xenluloza thu
dugc tir rom ra sau khi tach loai lignin c6 thé
stt dung cho chuyén héa thanh bioethanol, phu
gia vat liéu compozit, lam bot gidy hoidc
chuyén hoa thanh hoa chit khac tly vao muc
dich stir dung.
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SEPARATING LIGNIN FROM AGRICULTURAL BY-PRODUCTS(STRAW),
BY PROCESSING WITH FORMIC ACID
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SUMMARY

Straw treatment with acid formic for obtaining, converting and efficiently using cellulose. The research used
Tappy standard analysis methods to determine the chemical composition of straw; and empirical methods to
establish appropriate technological factors for lignin separation in the straw treatment stage with formic acid
and lye. With the use of 12.5 ml/g formic acid compared to the absolute dry material, straw is treated in the
solution at the boiling temperature for a period of 75 to 90 minutes, the level of lignin separation is about 38%,
powder efficiency fluctuates between 48 - 50%, then the material continues to be treated with 5% NaOH
solution at the boiling temperature of the mixture. Within 30 minutes, lignin separation level increased and
reached about 44%; powder efficiency also decreased to about 40%. Cellulose powder after treatment through
the two stages easily bleached and reached 82% bleaching when using the 3-stage bleaching process of Do-EP-
D1. Analysis of the cellulose fiber morphology in straw before and after the treatment showed a clear

difference in cellulosic fiber quality.

Keywords: Acid formic, bleaching, cellulose, lignin, straw.
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