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Bai bao trinh bay két qua nghién ciru quy trinh cong nghé than thién moi truong tao bot gidy tir than cay Ngo,
bao gdm cac cong doan nau, nghién va trich ly kiém. Dich nau chtra hydropeoxit va axit axetic bo sung TiO,.
Bot gidy thu duoc sau d6 xir ly bang kiém. Két qua di xac dinh dugc didu kién nau thich hop & 100°C trong
vong 120 phut, véi muc ti€u hao hoa chat 1a 3%H,0,, 3%CH;COOH va 1% TiO, so véi khdi luong nguyén
lidu kho tuyét dbi, qua trinh trich ly kiém duoc tién hanh & 100°C trong thoi gian 60 phut. Hi¢u suat bot gidy
thu dugc dat 65-66%, c6 ham lugng lignin 12-13%. Tinh chat co hoc cta bot gidy thu duoc cho thay loai bot
nay phu hop 1am nguyén liéu san xuat gidy carton, bao goi. Phuong phép tao bot gidy nay dugc xem la phuong

phép hiéu qua vé mit kinh té va méi truong.

Tir khoa: Bét gidy, dich niu, gidy, kiém, lignin.

I. PAT VAN PE

Nghién ctru cac cong nghé tiét kiém ning
luong, than thién moi truong tu 1au da la van
dé birc thiét cua cong nghiép gidy [1]. Bén
canh d6, van dé sir dung hiéu qua ngudn tai
nguyén thién nhién, ning cao gia tri san xut
nong nghiép 1a nhimg van dé can duoc chu
trong ddi v6i cac nudc néng nghiép dang phat
trién nhu Viét Nam. Cung véi gd, cac loai
nguyén liéu phi gd, nhu phé phu pham, phé
thai ndng nghi¢p cling dugc su dung rong rai
lam nguyén lidu san xuat bot gidy theo nhiéu
phuong phap khac nhau [2,3]. Trong sd céc
cong nghé méi dugc nghién ciru gan day déi
v6i nguyén lidu gd, dang cha y 1a vin dé sur
dung hydropeoxit lam tac nhan tach loai lignin
[4]. Tuy nhién d6i v&i nguyén lidu gd, do thanh
phan lignin ¢6 ciu tao phtrc tap, nén hiéu qua
tach loai con chua cao [5].

O nuéc ta, san xudt ndng nghiép hang nim
tao thanh hang triéu tdn phé phu pham, phé
thai sau thu hoach, riéng than cdy Ngb co thé
dat vai triéu tin, van chua c6 phuong thirc tin
dung hiéu qua, giy lang phi va khong it van dé

vé bao vé moi trudng va sic khoe cong dong.
Trong khi d6, hién nay nudc ta méi chi dép ung
dugc gan 50% nguyén liéu bot gidy cho san
xuét cac loai gidy, trong d6 gidy carton, bao goi
1a cac loai san pham c6 nhu cau ngdy cang ting
cung vai tdc do phat trién ciia cong nghiép.

Muc tiéu ctia nghién ciru 1a thiét lap duogc
quy trinh cong ngh¢ than thi¢n moi truong, tao
bot gidy hiéu suét cao tir than cdy ngd c6 thé sir
dung 1am nguyén liéu san xuét gidy carton, bao
261, phtt hop voi diéu kién san xudt & Viét Nam.
II. VAT LIEU VA THU'C NGHIEM

Nguyén liéu dugc st dung cho nghién ctru 1a
than ngd c¢6 thanh phan hoa hoc co ban nhu sau:
ham Iugng xenluloza 40,7%; lignin 21,6%;
pentozan 21%; d6 tro 5,3%; ham luong cac chét
tan trong nudc nong 18,2%; ham lugng cac chat
tan trong dung dich NaOH 1%: 34,6%.

Qué trinh tao bot gidy dugc tién hanh bang
cac thiét bi chuyén dung tai Phong thi nghiém
Bo mon CN Xenluloza & Gidy, vién Ky thuat
Hoéa hoc, truong Pai hoc Bach khoa Ha Noi,
theo so d6 cong nghé sau:
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Chui thich

- Than Ng6 dugc lam sach dat cat, 14 va be
hong phoi khé, tao dam theo tiéu chuan (chiéu
dai 1,5 — 2cm, chiéu day 2mm).

- Nau bang dung dich hydropeoxit trong
moi truong axit (bd sung CH;COOH va TiO,)
& nhiét d6 100°C vai ti 1€ dich: 1:14 va thoi
gian ndu 60-120 phat. Mtc sir dung hoa chét
nau duge diéu chinh tuy thudc vao muc tiéu
cua tung thyc nghiém.

- Rira bot va nghién thé sir dung thiét bi
rira va nghién ctia phong thi nghiém.

- Xir Iy bang dung dich NaOH (trich ly kiém)
¢ 100°C trong vong 1-2h véi mic dung NaOH
1-2% so voi nguyén liéu kho tuyét dbi (KTD).

- Nghién tinh va rira bot: sir dung thiét bi
nghién tinh hién c6 ciia phong thi nghiém.

Céc thong sé cong nghé thich hgp nhu mirc
dung héa chét, nhiét do va thoi gian xu ly da
dugc xac dinh dé thiét 1ap quy trinh cong nghé
phu hop.

III. KET QUA VA THAO LUAN

Trong qué trinh tao bot gidy, hydropeoxit
trong moi truong axit dugc st dung lam tac
nhan phan huy lignin, con TiO, dugc su dung
lam chit xic tic quéa trinh tich loai lignin.
Cong doan xir ly bot gidy bang NaOH nham
muc dich chinh 1a trich ly lignin da bi phan huy
ra khoi bot dé nang cao chat lugng bot gidy.

Dé xac lap dugc ché do cong nghé thich
hop, tac gia da tién hanh nghién ctru xac lap

cac gia tri thich hop cia cic thong sb cong
nghé trong cong doan niu va trich ly kiém.

D6i voi qué trinh nau, két qua khao sat anh
huéng cua cac yéu td cong nghé, bao gdm hé
thc chit H,0,-CH;COOH-TiO,, nhiét d va
thoi gian ndu, téi hiéu suat bot gidy va ham
luong lignin trong bot cho thiy, trong trudng
hop xtr 1y nguyén liéu bang nudc nong (cho
hiéu suit bot 77,5% voi ham lugng lignin
tuong tng 22,6%) chi c6 cac chat tan trong
nude bi phan hiiy va hoa tan. O trang thai doc
lap, cac tac chit niu néu trén cé anh hudng rat
nho t6i hidu sudt bot va ham lugng lignin trong
bot. Cu thé, ndu trong vong 120 phat véi dung
dich cua tung tac chat riéng biét, sau do xui Iy bot
béang 1% NaOH trong 60 phut cho hiéu sut bot
74,2-75,8% vo&i ham lugng lignin trong bot
tuong Ung 18,4-20,6%. Trong khi do xu Iy
nguyén liéu bang dung dich ctia 3 tac chit niu
két hop cho hiéu qua tach loai lignin kha rd rét.

Vé6i muc tiéu dat hiéu suat bot khoang 65%,
két qua khao sat anh huong cua lwong hoa chit
nau t6i hiéu sudt va tinh chat cia bot (hinh
1,2,3) cho thdy, v6i thoi gian nu 120 phut va
mirc ding ¢d dinh cta hai thanh phan trong
dung dich niu, murc dung cua tac nhan thir ba
s€ dat mot “ngudng” bao hoa, tirc khi tding murc
dung cao hon gia tri “ngudng”, mic do tach
loai lignin hodc khong thay ddi hodc ting
khong dang ké. Nhiing gi tri “ngudng” nay cd
thé xem 1a cac gia tri thich hop d6i voi qua
trinh tao bot gidy c6 hiéu sudt theo muc tiéu
ban dau.
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Hinh 01. Anh huéng ciia egng H,0, t6i higu sudt va tinh chat ciia bjt gidy
(Lwong tic chit: 3%CH;COOH, 1% Ti0»)
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Hinh 02. Anh hwéng ciia lugng TiO, t6i hiéu suit va tinh chit ciia byt gidy
(Lwong tic chit:3%H,0,, 3% CH;COOH)
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Hinh 03. Anh hiéng ciia hegng CH;COOH t6i higu sudt va tinh chat ciia byt gidy
(Lwgng tic chit: 3%H,0,, 1% Ti0,)
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Vé phuong dién hoa hoc, trong méi truong
axit, hydropeoxit tao thianh ion HO" 1 phan tir
oxi hoéa manh, song tinh chon loc thﬁp, tirc ngoai
phan hity lignin, n6 con co thé gay anh huong
dén cac thanh phan khac ciia nguyén liéu, ké ca
xenluloza. Qua trinh oxi hoa phan huy lignin s€
dién ra manh hon nhd sy thuc ddy ciia cac chat
xtc tac. So véi cac chat xuc tac khac [6], trong
truong hop nay dioxit titan 13 mot chat xic tac
tuong ddi hiéu qua, ké ca trén phuong dién tich
loai lignin, ca vé hiéu qua kinh té.

Nhu vy, trén co s& phan tich anh hudng cia
cac tac nhan ndu téi hiéu suét va tinh chit cua
bot giéy, véi muc tiéu duy tri mac ti€u hao
H,0,<3% so v6i nguyén liéu KTD (dé dam bao
hiéu qua kinh té trong san xuat bot gidy chét
luong thuong), co thé xac dinh dugc mot ché do
cong nghé tao bot gidy thich hop nhu sau:

- Nau: luong tac chat ndu so voi nguyén liéu
kho tuyét dbi: 3% H,0s, 3% CH3COOH, 1% TiO,.
Nhiét d xtr 1y: 100°C, thoi gian néu: 120 phut.

- Nghién tho: t6i d6 nghién 20-25°SR;

- Trich ly kiém sau niu: 1%NaOH, &
100°C, thoi gian xtr 1y: 60 phut.

- Nghién tinh: téi d6 nghién ~40°SR;

- Rira bot, vit nude va sdy kho.

Véi mot quy trinh xtr 1y nguyén liéu két hop
nghién va trich ly kiém bot sau nau, co thé thu
duoc bdt giéy hiéu suét khoang 64-65%, ham
lugng lignin trong bt 12-13%. Pang chu y 1a quy
trinh cong nghé nay cho phép tach loai tdi trén

60% lugng lignin co trong nguyén liéu ban dau.

Dé kiém tra tinh hiéu qua ctia qua trinh san xuat
bot gidy, nghién ciru da tién hanh khao sat anh
huéng cta thoi gian ndu, luong kiém sir dung cho
cong doan trich ly kiém va thoi gian xtr Iy. Két qua
nghién ctru cho thiy, c6 thé ting rong kiém trong
cong doan trich ly kiém dé thu bot co ham luong
lignin thip hon, song khi hrong kiém vuot quéa
1,25% thi muc d¢ tach loai lignin ting khong dang
ké (chi dat 11%), trong khi d6 hiéu sudt bot giam
dang ké (chi con ~61%). Nhu vdy v6i quy trinh
niu trén thi lugng dung 1% NaOH 14 thich hop.
Thay dbi thoi gian trich ly kiém ciing cho két qua
twong duong. Tuong ty, ndu & nhiét d6 thdp hon
(70°C) véi thoi gian nau kéo dai (180 phut) va trich
ly kiém véi cting mot lwong kiém song kéo dai thoi
gian (120 phut) ciing cho hiéu sut bot va tinh chat
bot twong duwong. Nhur vay, c6 thé néi dé thu duoc
cting mdt san pham muc tiéu, quy trinh cong nghé
néu trén cho phép ap dung & nhimg diéu kién thuc
tién c6 thé diéu chinh.

Phan tich va so sanh tinh chit co Iy hoc ctia bot
giéy hiéu suét cao tir than ngd véi mot s6 loai bot
gidy khac (bang 1) cho thiy bot hiéu suat cao tir
than cay Ngb ¢6 cac chi sé do bén co hoc tuong
duong bot gidy phé licu hom hop carton cii
(OCC) va bot gidy ciing tir nguyén liéu than Ngo
san xudt bang phuong phap kiém lanh truyén
thdng phd bién v6i luong dung NaOH 10% so véi
nguyén liéu KTD. Vi tinh chat nhu vay, loai bot
gidy ndy hoan toan phu hop 1am nguyén lidu san
Xuét gidy carton, bao goi cong nghiép.

Bang 01. Tinh chit ciia mét sé loai bét gidy

1) Chi s6 d bén co hoc
. nghién, Dinh lwong, \ o .
T Logi bt "R (gmb ~  Chibudai  Chisbxé,  Chisébuc,
dit, m mN.m’/g kPa.m’/g
| Bothicu suat cao ti 40 77 3980 3,99 1,62
than cay ngd
2 Kiém lanh than ng6 40 80 4670 3,38 1,91
4 Bot OCC 40 87 3670 4,38 1,57
5 Bot gidy tir tap chi cii 60 70 3330 7,40 1,86
6 Bot ban hoa gd duong 36 70 5000 6,50 2,70

Trich nguon tong hop két qud nghién ciru ciia Vién cong nghiép gidy va xenluylo
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IV. KET LUAN

Bai bao da xac dinh dugc quy trinh cong
nghé méi san xuit bot gidy hiu suét cao tir
than cay Ngo, sur dung céac tdc nhan than thién
moi truong, tiét kiém niang luong, cac chi sd
TS, COD, BOD cua nudc thai thép hon so véi
phwong phap kiém lanh truyén thong. Bot gidy
c6 chit lwong twong duong bot gidy phé licu
OCC, c6 thé dung lam nguyén liéu san xuét
gidy carton, bao goi.
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STUDY ON CORN STALK PULPING WITH USING
OF ENVIRONMENTAL FRIENDLY COMPONENTS

Nguyen Thi Minh Nguyet

SUMMARY

This paper presents the research results of environmental friendly pulping process from cornstalks comprising
the steps of cooking, refining and alkaline extraction. The cooking liquor comprised hydrogen peroxide and
acetic acid with the presence of TiO,. The pulp was then subjected to sodium extraction. The optimal pulping
was determined at 100°C for 120 min with chemical doses (W % vs. bdmt) of H,0, - 3, CH;COOH - 3, and
TiO, — 1, followed by alkaline extraction using NaOH 0.1% at 100°C for 60 min. Cornstalks pulp yield was
65-66% with lignin content of 12-13%. 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. The waste water characteristics from pulping process such as TS, COD, BOD were lower than that from
traditional cold alkaline pulping. This method of pulping proved to be economical and environmental

efficiency.
Keywords: Alkaline, lignin, liquor, paper, pulp.
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