Cong nghiép rung

NGHIEN CUU THU NHAN BOT GIAY HIEU SUAT CAO
TU THAN CAY NGO SU DUNG DUNG DICH H,0, VA H,SO,
CO BO SUNG XUC TAC Na,MoO,
Nguyén Thi Minh Nguyét
TS. Truong Pai hoc Lam nghiép
TOM TAT
Nghién ctru sir dung phuong phéap tao mau thi nghiém va phan tich mu theo tiéu chuan TAPPI. Két qua nghién
ctru cho thdy, ham lugng tro trong than ngd chiém khoang 5,2%. Ham lugng chét tan trong dung dich NaOH
1% (32,4%) rat cao so v6i mot s6 loai gd tre nira, ham lugng cac thanh phan chinh 14 xenluloza 41,7% va lignin
22,1%. Két qua nghién ctru qua trinh thu nhén bot gidy tir than cdy ngd, bao gom cong doan nau, nghién va
trich ly kiém. Dich ndu chtra tc nhan tach loai lignin 14 hydropeoxit va axit sunfuric, xtc tic natri molypdat.
Bot gidy thu duoc sau nau duoc xir Iy v6i kiém. Ché do cong nghé thich hop duoc xac 1ap khi nu & nhiét do
nau 100°C trong 90 phut, véi muc dung 5% H,0,, 1,5 % H,SO,4 va 0,25% Na,MoO, so v6i nguyén li¢u than
ngo, trich ly kiém & 100°C trong 60 phit, véi mirc dung 0,5% NaOH so v&i nguyén liéu ban dau. Bot gidy thu
duoc 6 hidu sudt (65 - 66)%, co ham lwong lignin (17 - 18)%. Qua phan tich tinh chét co hoc, bot gidy c6 thé
sir dung cho san xuét gidy bao goi, cactong. “Dich den” thai ctia qua trinh nau c6 thé tai st dung nhiéu 1an.

Tir khéa: Bét gidy, dich den, lignin, thin ngé, xenluloza.

I. DAT VAN DE

Nghién ctu cong nghé tiét kiém ning
lugng, than thi€én modi truong tur lau da la van
dé bic thiét cua cong nghiép gidy (HO6 Si
Trang, 2004). Bén canh do, van dé tan dung
phé thai, phé phu pham néng nghiép ciing 1a
van dé luén dugc chu trong & nuoc ta. Trudc
day ciing nhu hién nay, cac loai phé phu pham,
phé thai néng nghiép chtra xenlulo va lignin,
cling duoc st dung rong rai lam nguyén li¢u
san xuat bot gidy theo nhiéu phuong phap khac
nhau (R. Z. Pen, A. V. Byvshev, 1. L. Shapiro,
O. A. Kolmakova, and A. A. Polyutov, 2004;
M. V. Efanov, and R. Yu. Averin, 2004).
Trong sb cac cong nghé méi duoc nghién ciru
gin ddy d6i voi nguyén lidu g, dang chua y 1a
van d& str dung hydropeoxit 1am tac nhan tach
loai lignin (P. 3 Tlen, A. B. bremmes, U. JL
H. B.
Kapernukosa, 2003). Tuy nhién, di voi nguyén

[Marmupo, M. B. MupomHdeHko,
liéu gs, do ¢6 céu tao phure tap hon, nén hi€u qua
con chua cao (P. 3 Ilen, A. B. beiBures, U. JI.
[MMarmupo, M. B. Mupomnuuenko, B. E.

Tapabanbko, 2001).

O nudc ta, san xuat ndng nghiép hang nam

tao thanh hang triéu tin phé phu pham, phé
thai sau thu hoach, riéng than cy ngd co thé
dat vai triéu tén, van chua co phuong thirc tin
dung hiéu qua, giy lang phi va khong it vin dé
vé bao vé mdi truong va sic khoe cong dong.
Trong khi d6, hién nay nudc ta méi chi dap
mg duoc gan 50% nguyén liéu bot gidy cho
san xuit cdc loai gidy, trong do gidy
cactong, bao goi 1a cac loai san phdm c6 nhu
ciu ngdy cang ting cung v6i téc do phat
trién ciia cong nghiép.

Trong nudc di co nghién ctru vé thu nhan
bot gidy hiéu suét cao tir thdn cdy ngd theo
phuong phap xt ly hai cong doan voi
hydropeoxit trong méi trudng kiém (Lé Quang
Dién, Thai Dinh Cuong, Doan Thai Hoa,
2011). Trong nghién cuu nay, phuong phap
tyong ty da dugc nghién ctru, voi thay thé
kiém (NaOH) bang axit va bd sung xlc tic
Na2M004.

Muc ti€u cta nghién ctu la thiét lap duogc
ché do cong ngh¢ than thi¢n moi truong tao bot
gidy hiéu suét cao tir than ciy ngo c6 thé sir dung
lam nguyén liéu san xuat gidy carton, bao goi,
pht hop véi diéu kién san xuat & Viét Nam.
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I VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nguyén liéu st dung cho nghién ctru la than
Ngb ba thang tudi trong tai xd Vinh Linh -
Vinh Tuong - Vinh Phtc, dugc lam sach, phoi
kho, cit manh va nghién so bd theo phuong
phap chuan bi nguyén liéu phi gd cho san xuét
bot gidy.

Thanh phan hoa hoc co ban cua nguyén liéu
duogc xac dinh theo cac phuong phap tiéu chuan
hoéa TAPPI (Technical Association of pulp and
Paper Industry), GOST, vé phan tich thianh phan
hoéa hoc gd va nguyén liéu phi gd, than ngd
ding cho phan tich thanh phan hoéa hoc duoc
nghién nho, 1iy phan giita 16 sang 0,25 - 0,5.

Qua trinh tao bot gidy duoc tién hanh bang
cac thiét bi chuyén dung tai Phong thi nghiém
Khoa Ché bién, Truong Pai hoc Lam nghiép:
Nau bot duoc tién hanh trong cac binh tam
giac thuy tinh c¢6 dung tich 500 ml lap véi sinh
han ngugc, dugc gia nhiét trong bé glyxerin toi
nhiét do sbi cua dich ndu. Mdi mé nau tién
hanh voi 12 g nguyén liéu kho tuyét dbi. Dich
néu duoc bd sung dam bao ty dich 1a 1/14.
Nhiét d6 va thoi gian ndu duoc diéu chinh tuy
theo muc ti€u cua tung thuc nghiém. Bot sau
néu duoc tach dich den, rira theo phuwong phap

khuyéch tan so b, roi tiép tuc xir Iy bang dung
dich NaOH 0,5% trong vong 1h. Sau d6 bdt
duoc rira, trung hoa bang dung dich
CH;3;COOH t61 d6 pH: 6 - 7, gitr trong 60 phut,
lai duoc rira va sang chon bang sang phong thi
nghiém, danh toi va sy kho dé xac dinh hiéu
suat va phan tich tinh chat.

Néu bot dé phan tich tinh chit co 1y ctia bot
dugc thuc hién trong céc ndi ndu dung tich 1
lit, gia nhiét trong bé glyxerin, muc dung hoa
chat, nhiét do va thoi gian dugc didu chinh
theo yéu cau.

Tinh chét cta bot gidy va mot sé tinh chat
ciia nudc thai ctia qua trinh tao bot gidy da
duoc phan tich theo cac tiéu chuan TCVN hién
hanh va dugc tién hanh tai phong thi nghiém
bd mon Gidy - xenluloza Vién coéng nghé hoa
hoc Pai hoc Bach khoa Ha Noi.

I1I. KET QUA VA THAO LUAN
3.1. Xac dinh ham lwong cac thanh phin
hoéa hgc ciaa than cay ngo

Theo két qua phan tich miu da duoc tao ra
theo tiéu chuin TAPPY vé phén tich thanh
phén héa hoc ctia gb va cac loai thuc vat co
so1, ham lugng mot sb thanh phén hoéa hoc cua
than ciy ngd duoc thé hién trong bang 01.

Bang 01. Ham lwong cic thanh phan héa hoc co ban ciia thian cdy ngd

STT Thanh phan héa hoc Ham luwgng (%)
1 Tro 5,2
2 Xenluloza 5,9
3 Lignin 22,1
4 Céc chit tan trong NaOH 1% 32,4

C6 thé thay ham luong cac chit tan trong
NaOH ctia mau than ngd dung cho nghién ciru
rit cao so véi tre nira, gb, diéu nay cho thiy
nguyén liéu nay rat d& bj ndm muc dé bi anh
huéng vé chat luong dudi tac dong cua moi
truong. Ham lugng tro dat 5,2% tuong duong
v6i cac loai rom ra, diéu nay c6 anh hudng
khong nho dén qua trinh tao bot gidy.

Pé khao sat anh hudng cia cac yéu to nhu:

muc dung hydropeoxit, mic dung H,SO4 va
mirc bd sung xuc tac toi hiéu qua qua trinh ndu
bot, tic gia dd tién hanh niu thin ciy ngd 2
giai doan:

Giai doan 1: Néu bang dung dich
hydropeoxit c6 bd sung xtic tac natri molipdat
véi mue dung H,O,, mic dung H,SO4, va muc
bd sung xuc tac khac nhau, voi ty 1¢ dich niu
la 14:1.
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Giai doan 2: Bot sau nau duoc trich ly kiém
bang dung dich NaOH 0,5% trong vong lh
voi ty 1€ dich 1a 5:1.

3.2. Xac lap ché d6 cong nghé nu thich hop
(giai doan 1)

Két qua khao sat anh hudng cua muc ding
hydropeoxit toi hiéu suit va tinh chat cia bot
(hinh 01) cho thiy, chi v6i 5% mirc dung H,O,
luong céc chat tan vao dung dich kha cao. O
diéu kién trén, cic chét hoa tan co thé la cac
chat tan trong nudc noéng, hemixenlulo, céc

g0

chat trich ly, va mot phan lignin. Tang dan
muc dung H,O, thu dugc bot chét luong hon,
tuy nhién vé& mit kinh té thi dé san xuét bot
hiéu suét cao tir loai nguyén liéu phi gd nhu
vay 1a khong hiéu qua. Pé thu dugc bot hiéu
suat khoang (65 - 70)% chi bang cach ting
muc dung H,O, cling khong hiéu qua (muc
dung H,0, s€ rét cao). Nhu vay, cin nghién
ctru thay do6i mirc ding 2 thanh phan dich nau
con lai dé dat duoc muc dich nhu vay.
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t bt (ham Iwrong lignin), %
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Hinh 01. Anh hwéng ciia mire dung hydropeoxit t6i hiéu sudt va ham lwong lignin ciia bt gidy thu dwoc
(Mikc ding héa chat: 1,5% H>SO,va 0,01% Na:MoO,so véi nguyén liéu khé tuyét doi (KTP); thoi gian ndu: 2h)

Thyuc nghiém véi muce dung xtc tadc khac
nhau (hinh 02) ¢6 thé thay, khi mirc ding xtc
tac tang thi mac do tach loai lignin cling

90

tang. Hiéu qua nhét 1a mtrc dung xuc tac (0,1
- 0,2)%, twong tng voi hiéu sut bot khoang
(65 - 70)%.
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Hinh 02. Anh huéng cia mirc ding Na,MoO, t6i hiéu suit va ham lwong lignin ciia bt gidy
(Mirc ding héa chat: 5% H,0, va 1,5% H>SO, so véi nguyén liéu KTD; thoi gian ndu: 2h)
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Tuong tu ta thay, mtc dung H,SOy4 ciing
anh hudng to1 hi¢u suét va tinh chéat cia bot.
Axit sunfuric khéng nhiing 1a chat dong vai trd
moi trudng, ma con 1a chat xtc tic quéa trinh
thuy phan polysaccarit (trong diéu kién niu
trén thi cht yéu 1a hemixenlulo). Vi vay, ting

90

muc dung H,SO4 s& thiic ddy qua trinh thuy
phan, bang chimg 1a hiéu suat bot giam manh
hon so véi tée dd hoa tan lignin. Pé thu duoc
bot hiéu suét (65 - 70)% co thé 1ay mirc dung
H,S0O,4 trong khoang (0,5 - 1,5)% (hinh 03).

O pommmmeeenoss :
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Hinh 03. Anh huéng ciia mirc dang H,SO, téi qua trinh niu
(Mikc dimng héa chat: 5% H>0, va 0,25 % Na>MoO, so véi nguyén liéu KTP;, thoi gian ndu: 2h)

Vi thoi gian néu khac nhau, hiéu suit va
tinh chit cua bot ciing c6 nhung thay dbi theo
quy luat twong tu (hinh 04): ting thoi gian niu
tang mirc hoa tan cua lignin, kéo theo hiéu suét
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bot gidm, do phan ung thuy phan polysaccarit.
Dé dat hiéu suat bot khoang (65 - 70)% chi can
nau trong khoang (1 - 1,5)h.
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Hinh 04. Anh hudng ciia thoi gian niu téi qua trinh niu
(Muec dung hoa chdt: 5% H,0,; 1,5% H,SO,va 0,25 % Na>MoO, so véi nguyén licu KTD)
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Nhu vay, ché do cong nghé niu thich hop
(giai doan 1) duogc xac 1ap nhu sau:

- Murc dung hoa chét: 5% H,0,; 1,5% H,SO4
va 0,25 % Na;MoOs so voi nguyén ligu KTD;

- Thoi gian ndu: 1,5 gio;

- Ti dich nau: 14/1.
3.3. Xac 1ap ché d cong nghé trich ly kiém
bot sau niu

Tién hanh niu v6i ché do cong nghé di xac
1ap néu trén. Bot sau nau dugc xur 1y véi dung
dich NaOH trong 1 gid, v6i mirc dung NaOH

trong khoang (0,2 - 0,55)% so vé1 nguyén liéu
KTP. Két qua (hinh 05) cho thiy, mirc dung
kiém anh huong manh dén hiéu suit va ham
luong lignin trong bot. Tang muc dung kiém
dén mot giéi han nao d6 thi c6 thé trich ly hoan
toan lignin hoa tan trong bdt. Tuy nhién,
hydroxit natri cling anh hudng téi sy hoa tan
polysaccarit. Chung t6 la cac polysaccarit
trong than ciy ngd rat dé hoa tan trong moi
truong kiém. Dé thu duoc hiéu suit bot (65 -
70)% chi can muc dung kiém (0,3 - 0,4)%.
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Hinh 05. Anh huéng ciia mirc ding NaOH t6i hiéu suét va ham lwong lignin ciia bét sau niu

Dé khao sat anh huong cua thoi gian trich
ly kiém t&i hiéu suat va tinh chéat cua bot da
tién hanh xur 1y bot sau nau véi mire dung kiém
0,5% so voi nguyén liéu KTD, va thay doi thoi
gian trich ly, da thu dugc két qua dugc trinh
bay trén hinh 06. C6 thé thay, thoi gian trich ly
kiém anh hudéng manh dén hiéu suit bot va
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ham lugng lignin tan. Tang thoi gian trich ly
kiém, c6 thé hoa tan duoc t6i trén 50% luong
lignin ban dau. Tuy nhién, qua trinh niu ciing
kéo theo giam hiéu suét bot. Bé thu duoc hiéu
suat bot (65 - 70)% chi can trich ly trong
khoang (0,5 - 1)h.
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Hinh 06. Anh hwéng ciia thoi gian trich ly kiém téi hi¢u suit va ham lwong lignin ciia bot
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Nhu vdy, diéu kién trich ly kiém thich hop
la: mic dung NaOH (0,3 - 0,4)% so voi
nguyén liéu KTD, thoi gian xu ly: (1,0 - 1,5)h.

So sanh két qua thuc nghiém néu nguyén
liu véi timg loai hoa chat riéng biét (khong
két hop hé tach loai lignin va xtc tac), két hop
v6i trich ly kiém bot sau ndu cho thay, timg tac
nhén riéng biét hau nhu khong co tac dung ddi
v6i cac thanh phan ciia nguyén liéu. Tbi da chi
c¢6 khoang 15% khéi lwong nguyén liéu bi hoa
tan twong duong voi lugng cac chit tan trong
nudc nong cuia nguyén li€u. Bén canh do, co
thé thay tac dung thuy phan cua axit sunfuric
d6i voi polysaccarit chi dién ra manh khi ma
lignin bi phan huy, c¢6 thé quan sat hién tuong
nay bang két qua cac mé niu trudc.

Phén tich tinh chit co 1y hoc cua bot gidy
hiéu suét cao (bot giéy thu duoc co hiéu suét
65,7%, & d6 nghién 39°SR, c6 d6 dai dut 3670
m, chi s6 xé 4,38 (mN.m?/g) va chi s6 buc 1,51
(KPa.N.m?/g) c6 thé thiy, so v6i bot gidy tai
ché tir hom hop carton (Papermarking Science
and Technology, 2005) (bdt OCC sau danh toi
c6 tinh chat co 1y nhu: do dai dut 3730 m, chi
s6 xé 0,91 (mN.m%g), chi sé buc 2,36
(KPa.N.m?/g); con bot OCC sau khi khtr muc
c6 tinh chit co 1y nhu: chi sé xé 0,0134
(mN.m%/g), chi s6 buc 2,4 (KPa.N.m%/g), bot
gidy thu duoc c6 tinh chit co 1y trong duong
v6i voi bot OCC, tham chi con vuot trdi vé chi
s6 xé. Vi vdy, bot gidy ndy hoan toan c6 thé
lam gidy bao géi, carton.

Nghién ctru kha ning tai st dung dich néu
cho thiy, nau bot bang dich den bd sung 5%
H,05 (so véi nguyén liéu KTP), véi diéu kién
niu twong dwong, thu bot gidy co hiéu suit
62,4%, diéu d6 chung té hoan toan tai sir dung
dich niu dé tan dung hoa chét cua dich den.
V.KET LUAN

- Than ngd hoan toan cé thé s dung lam

nguyén liéu cho san xuit bot hiéu suit cao
hoac bot ban hoa. Véi thanh phﬁn hoa hoc cua
than cay ngd: ham lugng xenlulo 41,7%; lignin
22,1%; do tro 5,2%; ham luong cac chét tan
trong dung dich NaOH 1% la 32,4%.

- N4u ¢ nhiét d6 s6i cua dung dich (khoang
100°C) vdi ti dich 1:14, trong 1,5 gio, sit dung
hé tac nhdn thich hop, bao gém 5% H,0»;
1,5% H,SO; va 0,25% Na,MoO4; so voi
nguyén liéu KTD, két hop vai xtr 1y tiép theo
bang dung dich NaOH (trich ly kiém) v6i mirc
dung 0,5% NaOH so véi nguyén li¢u KTD, ti
dich 1:5, & 100°C trong 1 gio, cho bot ¢6 hiéu
suat 65%.

- Tinh chét co 1y hoc cta bot gidy thu duoc
voi cac chi tiéu: do dai dat 3670 m, chi sb xé
438 (mN m?g) va chi s§ buc 1,51
(KPa.N.m2/g) tuong duong bot giéy tai ché tir
hom hop carton (OCC).
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STUDY ON OBTAINING OF HIGH YIELD PULP FROM CORN STALKS
USING HYDROGEN PEROXIDE AND SULFURIC ACID SOLUTION
WITH SODIUM MOLIBDATE ADDING AS CATALYST

Nguyen Thi Minh Nguyet
SUMMARY

The methods employed in the study involve making samples and analyzing samples by TAPPI. Results show
that ash content of corn stalks accounts for about 5.2%. The solute concentration of 1% NaOH 1% (32.4%) is
higher than some timber bamboo. The main components is cellulose (41.7%) and lignin (22.1%). The research
results of pulping process from cornstalks comprising the steps of cooking, grinding and alkaline extraction.
The cooking liquor comprised hydrogen peroxide and acetic acid as a delignification agent with the presence of
Na,MoOy as a catalyst. The pulp was then subjected to sodium extraction. The optimal pulping was determined
at 100°C for 90 min with chemical doses (w % vs. bdmt) of H,0, - 5, H,SO, - 1.5, and Na,MoO, - 0.25,
followed by alkaline extraction using NaOH 0.5% at 100°C for 60 min. Cornstalks pulp yield was (65 - 66)%
with lignin content of (17 - 18)%. Based on determined mechanical properties this pulp may be used for carton
and packaging paper production. The “black liquor” from cooking process may be recycled for the next cooks.

Keywords: Black liquor, comstalks, lignin, pulp, xenluloza.
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