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TOM TAT

Trong nhitng nam gan day, van dé bao vé moi trudng ngay cang dugc quan tam, cong nghé san xuat giay tissue
noi riéng cling da c6 thay déi dang ké theo xu hudng nay. Bai bao nay trinh bay két qua nghién cliu céng nghé san
xudt gidy tissue c6 strdung bét gidy khéng tdy. Da xac dinh dugc diéu kién cong nghé thich hgp san xuat khan gidy
trén day chuyén san xuat thi nghiém cong suat 5 tdn/ngay nhu sau: st dung hén hgp gém bot gidy gé cling tay
tréng, bot gidy gé mém tdy trdng va bot gidy gb cling dugc tdy trdng so b véi ty 1& BSKP/BHKP/OHKP:20/40/40; d6
nghién: 30+20SR; muic diing héa chat tdng bén uét: 5 kg/tdn sdn pham; hda chat tang bén kho: 1 kg/tan san pham;
enzyme trg nghién: 280 g/tan san pham. Qua qua trinh trién khai thi nghiém cho thay chat lugng gidy tissue dadm

bado theo QCVN 09:2015/BCT.

Tu khéa: Bot gidy khéng tdy trdng, gidy va bét gidy, enzyme tra nghién, khdn gidy.

1. MO PAU

Gidy tissue 1a sdn phdm chi chiém ty trong khoang
9% t6ng san lugng cac loai gidy trén thé gidi, song né la
san pham thiét yéu trong ddi séng hang ngay. Thi trudng
gidy tissue toan cau dat 69,4 ty dé la My vao ndm 2022 va
dugc du kién sé dat 98,5 ty d6 la My vao nam 2028, cho
thdy téc dé tang truéng (CAGR) la 5,9% trong giai doan
2023-2028 [1].

& viet Nam trong thoi gian qua, ngudi tiéu dung
thudng co thoi quen st dung gidy tissue c6 dé trang cao
(86 - 90%IS0) va rat cao (> 90%IS0O). Diéu nay da khién cho
cac don vj san xuat gidy tissue phai st dung cac loai bot
gidy tay trdng cao cho qua trinh san xudt cGia minh. Viéc sit
dung cac loai nguyén liéu c6 d6 trang cao nhu vay déng
nghia véi chi phi san xuat tang thém va cling gian ti€p anh
hudng dén moi trudng do phai st dung héa chat tay trdng
nhiéu hon. Chinh vi vy qua trinh x ly nguén phat thai
kho khan hon két hgp véi viéc chinh pha xiét chat cac quy
dinh vé méi trudng, doi hdi can phai chung tay kiém soat
va xU ly ngudn phat thai tir qua trinh san xudt mot cach
triét dé, dung quy dinh, dap ung tiéu chuan, quy chuan
dat ra. Khéng ndm ngoai xu thé chung dé, cac don vi san
xuat cing nhu ngudi tiéu dung gidy da cé nhiing thay déi
tich cuc trong san xuat va tiéu dung nhu st dung cac san
pham gidy khéng tay.

Trong thai gian gan day, cac sdn pham gidy tissue 6 st
dung bét gidy khéng tdy trdng hodc bot gidy tdy trdng nhe
lam nguyén liéu d€ san xuat da va dang xuat hién ngay
cang nhiéu trén thi trudng thé gidi cling nhu & Viét Nam.
Cac san pham gidy tissue nay cling da c6 mat tai thi trudng
& dang thanh pham (géi, cudn, hdp) va da dugc ngudi tiéu
dung dén nhan. Tuy nhién, thay déi nguyén liéu dau vao,
Vi viéc strdung cac loai bot gidy khong tdy tring kéo theo
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mot loat cac van dé vé cong nghé va ché d6 van hanh phai
thay déi theo. Chinh vi vay, can nghién ctiu xay dung dugc
quy trinh céng nghé san xuat gidy tissue co st dung bot
gidy khéng tdy trdng nham tao ra sdn phdm mdi, dap tng
nhu cau tiéu dung trong nudc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nguyén vat liéu sit dung cho nghién ciu khan gidy
g6ém Bét gidy sir dung cho nghién ciu, 1a bét gidy hoa hoc
g6 cling tay trdng (BHKP) nhap khiu ti Indonesia, bot gidy
héa hoc tdy trang g6 mém (BSKP) nhap khau tur My, bot
gidy héa hoc sgi ngan da qua coéng doan x{ ly oxy kiém
(OHKP) nhap khiu tur Trung Quéc.

Hoa chat, gia phu liéu dang thueng pham bao gém:
héa chét tang bén uét WS236, hda chét tang bén kho HP-
305C2, enzyme trg nghién dugc nhap khiu tir Han Qudc,
Nhat Ban.

Qué trinh nghién ctu th nghiém trén day chuyén san
Xuat gidy tissue cong sudt 5 tan/ngay tai Céng ty C6 phan
Gidy Trudng Xuan - KCN Bai Bong, Huyén Phé Yén,Thai
Nguyén. Quy trinh cong nghé san xuat gidy tissue lam
khdn gidy dugc thuc hién nhu sau: (Hinh 1)

Nguyén liéu (tiing loai) dugc dua vao thiét bi danh tai
thuy luc 6 néng d6 3,5 - 5%, trong thai gian 15 phut. Bot
sau d6 dugc dua qua loc cat ndong dd cao nham loai bé cat
san 16n trudc khi vao bé trudc nghién. Bot dugc nghién
dén dé nghién yéu cau. Ty 1& phdi tron nguyén liéu dugc
tinh todn theo yéu cau thir nghiém, d6 nghién va st dung
enzyme trg nghién dugc thay déi theo tiing lénh san xuat.

H6n hgp bot sau khi duge phéi tron gia phu liéu dugc
bom qua hé théng loc cat néng do6 thap, sang tinh va dugc
bom vao hom chia bot (xeo tron), qua ép lén 16 sdy (tai
khu vuc 16 sdy dugc phun hoa chat pht 16 va tach 16). Bang



Nghién citu &

Enzyme trg Hoa cl'!:’;l
nghien ting bén
Bét giay i —— v
BSKP/BHKP/—* Panhtoi [ , %" = Nopidn [* Phéitrén
OHKP nong do cao
Loc cat
; : A [_]A
Hoa chat nong Co
phivtach 16 thap
Cutn | | Siy led Ep [ HOmphun [ | o0 tinh
lai bot

Hinh 1: SS dd khéi quy trinh cdng nghé san xudt gidy tissue Iam khén gidy

gidy cé dinh lugng moéng dugc sdy trén bé mat 16 sdy dat
dd kho nhat dinh va dugc co cdu dao ty 1én bé mat cua
16 sdy tach ra va lam chun. Gidy dugc chuyén sang co cdu
cuon.

D6i v6i mébi qua trinh thay déi diéu kién cong nghé
(bdng lénh san xuat), xac dinh thai gian lday mau (sau 30
phut ké ti lic vao cudn hodc danh dau tai diém thay déi),
mau gidy dugc |ay va kiém tra tai phong KCS clia nha may.

Cac phuong phap danh gia chat lugng gidy tissue theo
QCVN 09:2015/BCT.

Phuang phap xac dinh nang lugng nghién tai nha may:
chét s6 dién trudc khi giao ca san xudt déi vai viéc co va
khong st dung enzyme trg nghién lam cg sé tinh toan
lugng dién tiéu thu theo dau tan san pham.

3.1. Nghién ctru lua chon ty lé cac loai nguyén liéu
phu hop

Thong thudng qua trinh san xuat gidy tissue lam khan
gidy tr bot hda hoc tdy trdng st dung ty 1& nguyén liéu
BHKP/BSKP:70/30 [2]. Chinh vi vdy nhém dé tai da tién

hanh mot loat thuc nghiém san xuat gidy, tir 03 loai bot
gidy dugc nghién riéng t&i do nghién 30+2°SR, vai ty lé
phoi tron bdt BSKP/BHKP/OHKP: 20/60/20, 20/50/30,
20/40/40, 20/30/50, 20/20/60. Miic diing hoéa chat phu gia
theo thuc té san xuat tai nha may bao gém: hda chit tang
bén udt: 5kg/tdn san phdm; hoa chat tang bén khoé: 1 kg/
tdn san pham. Két qua phan tich tinh chat co ly cda gidy
sau san xuat dugc (Bang 1) cho thdy cdc mau tht nghiém
déu dap ung theo QCVN 09:2015/BCT. Tuy nhién khi st
dung ty lé bét OHKP it, kha nang tham hut dich giam va
tang khi lugng bot OHKP bé sung tang. D& phu hap véi chi
phi san xuat, thay thé mot phan bot BHKP theo quy trinh
truyén thong nhung van dap Ung theo QCVN, nhom dé
tai lya chon ty 1&é nguyén liéu BSKP/BHKP/OHKP: 20/40/40.

3.2. Nghién cttu lva chon d6 nghién

Cac thuc nghiém tiép theo da dugc thuc hién nham
xac dinh d6 nghién thich hop clda bét gidy. Két qua thu
dugc (Bang 2) cho thdy, khi tang d6 nghién bét gidy tu
20°SR dén 40°SR, d6 bén kéo clia gidy tang trong khi kha
nang tham hat dich gidm, vi thé & d6 nghién 35-40°SR chat
lugng gidy khéng dat yéu cau theo quy chudn. Bén canh

Bang 1: Anh hwéng ciia ty 18 nguyén liéu dén tinh chét gidy

Cac chi tiéu

20/60/20

Ty lé nguyén liéu BSKP/BHKP/OHKP

20/50/30 20/40/40 20/30/50 20/20/60

1 D6 bén kéo (N/m)
- Chiéu doc 221 216 213 205 201
- Chiéu ngang 87,6 85,4 85,1 84,9 83,7
2 | Ty e dd bén kéo ust/dd bén kéo khod (%)
- Chiéu doc 8,9 8,8 8,2 7,7 7,2
- Chiéu ngang 10,5 10,2 9,6 9,3 8,6
3 | Khd nang hap thu nudc, (g/g) 6,9 7,0 7,3 7,6 7,9

Ghi chad: Két qud phdn tich trén 1 16p gidy
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Bang 2: Anh huéng ciia d§ nghién dén tinh chit gidy

Cac chi tiéu

P nghién

30+2

: Dé’htl’:g gg‘c’ G 197 203 216 228 245
A 81,3 84,2 85,4 89,5 92,4
- Chiéu ngang
Ty 1é d6 bén kéo uét/dd bén kéo
) kho (%) 7,2 8,1 88 9,0 9,3
- Chiéu doc 9,5 9,8 10,2 10,5 10,9
- Chiéu ngang
3 Kha nang hap thu nudc, (9/9) 7,8 7,4 7,1 6,9 6,5

Ghi chd: K&t qud phdn tich trén 1 Idp gidy

do6 6 do nghién thap mau gidy tho, ciing, phan bé xa soi
chua déng déu, chua tao dugc lién két xo sgi trong qua
trinh nghién. Chinh vi vay dua vao két qua thuc nghiém
két hop véi s6 liéu tham khao tai nha may, nhom thuc hién
dé tai lya chon d6 nghién boét gidy 30+2°SR.

3.3. Nghién ctru miic dung va vi tri b8 sung enzyme
trg nghién

Enzyme trg nghién c6 tac dung truc ti€p dén xg sgi
cellulose trong qua trinh nghién gitp gidm nang lugng, cai
thién kha nang thoat nudc clia bot trén ludi, gidm luong
hai tiéu thu cong doan sdy, cai thién tinh chat gidy (do
mém mai cla gidy tissue). Chinh vi vay, nhom nghién ctu
st dung enzyme trg nghién gitp gidm nang lugng nghién
trong qua trinh san xuat. Th&t nghiém tién hanh 1y mau
bot gidy tai bé may (vi tri bot da qua cdng doan nghién)
trong qua trinh c6 va khéng st dung ché phdm (mau déi
chiing) dé€ so sanh va dua ra dugc ché do cédng nghé thich
hop.

a. Lua chon vi tri bé sung

K& thita két qua nghién ctu [2], mic dung enzyme
trg nghién dugc nghién ctu la 300 g/tan bét, pH sir dung

la pH clia bét gidy, cac diém bé sung enzyme la bé danh
toi thay luc va dong boét sau loc cat ndng do cao, cac mau
dugc so sanh véi mau déi chiing khong st dung enzyme.
Két qua nghién clru dugc chi ra trong bang 3.

Két qua nghién ctiu cho thdy hiéu qua xu ly cla bot
gidy vai ché phdm enzyme trg nghién lam tang kha ning
nghién cda bot gidy. Theo d6 vi tri b6 sung ché pham
enzyme trg nghién tai bé thuy luc cho két qua tang do
nghién va gidam dién nang tiéu thu cong doan la tét nhat.
Thém vao do6, enzyme ciling sé cung dugc dao tron véi bot
gidy t6t hon, gitip cho qua trinh x(t ly véi enzyme dugc hiéu
qua. Khi b6 sung enzyme tai dong bét sau loc cat néng do
cao, khi do6 thai gian tdc dung cla enzyme chua du, khi
vao nghién bét, hoat tinh ctia enzyme bi khir 80%, nén qua
trinh x{t ly bot véi ché pham enzyme kém hiéu qua. Chinh
Vi vdy, nhém thuc hién dé tai hiéu chinh vi tri b6 sung ché
pham enzyme trg nghién phu hop la tai bé thay luc.

b. Nghién ciru mic diing phu hop

Sau khi lya chon dugc vi tri thich hgp dé bé sung
enzyme trg nghién 1a tai bé thuiy luc, dé danh gia dugc
hiéu qua cla viéc sir dung enzyme trg nghién, ké thia

Bang 3: Két qua hiéu chinh diém bd sung phu hep

Théng sé ky thuat

Mau DC

Vi tri bé sung
Dong bot sau loc

Bé danh toi thay luc

cat NDC

1 | D6 nghién caa bot gidy oSR 30-32 32-35 31-33
5 | B O D i e, KWh 162,45 145,39 160,51
doan nghién)

Bang 4: Anh hwéng ciia mire ding enzyme trg nghién

Muc dung ché pham

Théng s6 ky thuat

Pon vi

Méau BC

300

280

1 | Ponghién 05R 30-32 32-35 31-34 30-33
5 | B T HEL i (e ng e kWh 162,45 145,39 146,35 146,21
nghién)
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Bang 5: Anh hwéng ciia mirc dung chét ting bén wét dén tinh chit gidy

Miic dung (kg/tan san pham)

Cac chi tiéu
5 6 7

1 | D6 bén kéo (N/m)

- Chiéu doc 213 216 218 221 223

- Chiéu ngang 83,2 85,4 86,5 86,6 86,9
2 | Tylé do bén kéo uét/dd bén kéo kho (%)

- Chiéu doc 8,2 8,8 9,4 9,7 10,1

- Chiéu ngang 9,8 10,2 10,5 10,8 11,9

Ghi chd: K&t qud phan tich trén 1 I6p gidy

Bang 6: Anh huéng ciia mirc dung chit ting bén kho dén tinh chat gidy

Cac chi tiéu

Muc diing (kg/tan san pham)

1 1,5

1 D6 bén kéo (N/m)
- Chiéu doc 213 216 224 228
- Chiéu ngang 85,1 85,4 87,2 88,1
2 | Ty1é d6 bén kéo uét/dd bén kéo kho (%)
- Chiéu doc 8,6 88 8,5 8,1
- Chiéu ngang 9,5 10,2 9,9 93

cac nghién cdu [2,3,4,5] nhom dé tai hiéu chinh mdc dung
duing enzyme: 300; 280; 260 g/tan bot; nhiét dé dugc xac
dinh trong qua trinh san xuat la tur 45-55°C. Dién ndng tiéu
thu & cong doan nghién dugc chi ra trong Bang 4.

V6i muc tiéu gidm mic dung ché pham enzyme trong
qua trinh x{r ly, nhém nghién clru theo déi cac thong sé khi
gidam muic dung va so sanh vai cac thong sé thu dugc tai
muc dung 300g/tan bot. K&t qua cho thay khi gidm muic
dung ché phadm hiéu qua xu ly bot giam khéng dang ké,
khi gidm muc diing tGi 260 g/tdn bot do nghién bot gidy
dugc it dugc cai thién. Bén canh d6 viéc giam muc dung
ché& pham con gitp gidm chi phi sadn xuat dugc ci thién vi
vay nhém nghién ctiu tién hanh chon miic diing 280 g/tan
bot la muc dung xtr ly enzyme.

3.4. Nghién ctu miic dung gia phu liéu cho san xuat

a. Chdt tdng bén uét

Chat tang bén uét la héa chat khong thé thiéu trong
qua trinh san xudat gidy tissue. Muc dich khi s&r dung la lam
tang do bén co ly khi gidy & trang thai udt, lam cham qua
trinh tan ra khi sdn phdm gdp nudc. Muc dung hoa chat
bén udt st dung theo hudng dan clia nha cung cap vdi
muc dung tr 4,5-12 kg/tan san pham. Chinh vi vdy nhom
dé tai thir nghiém & muc dung tir 4-8 kg/tan sadn pham. Két
qua bang 5 cho thay khi muic dung chat tang bén uét tang
thi ty 1& d6 bén kéo ust/dd bén kéo kho tang rd rét. Tuy
nhién @€ ddm bao chi phi san xuat & quy mé céng nghiép
va déap ung chat lugng sadn pham theo QCVN 09:2015/BCT
nhém dé tai lva chon muc dung chat tang bén uét la 5 kg/
tan san pham.

b. Chdt tdng bén khé

Tuong tu véGi hda chat tang bén udt, héa chat tang bén

kho tao cho gidy c6 dac tinh co ly & trang thai kho. Muc
dung chat tang bén khoé dugc khuyén cdo tir0,5-1,5 kg/tan
san pham déi véi sdn pham khan gidy. Chinh vi vay nhém
dé tai thir nghiém & muc dung tir 0,5-1,5 kg/tdn san pham.

Két qua cho thay chat tang bén kho ¢ anh hudng truc
ti€p t6i d6 bén kéo va ty 1& dd bén kéo ust/dd bén kéo khé.
Dua vao thuc t€ san xudt va chat luong sdn phadm khan
gidy napkin nhém thuc hién dé tai lya chon muc dung
chat tang bén khé la 1,5 kg/tdn san pham.

4. KET LUAN

Trén co s& cac két qua nghién clu tai day chuyén san
xuat gidy tissue, da xac lap dugc diéu kién cong nghé thich
hop dé san xuat gidy tissue lam khan gidy (Napkin tissue
paper) c6 sir dung bot gidy khéng tdy trdng quy mé 5 tan/
ngay:

-Nguyén liéu san xuat: Bot BSKP/BHKP/OHKP: 20/40/40

- D6 nghién bot gidy: 30+2°SR;

- S dung enzyme trg nghién: muc dung la 280 g/tan
san pham;

- MUc dung chat tang bén uét: 5 kg/tan san pham;

- Muic dung chat tang bén kho: 1 kg/tan sdn pham;

- Cac thong so6 khac: muic dung chat phu 16, tach 16, do
chun va théng s6 van hanh dugc diéu chinh truc ti€p trén
day chuyén san xuat thuc té.

Két qué tht nghiém cho thdy chat lugng san pham
dat theo QCVN 09:2015/BCT. K&t qua nghién ctu clta dé
tai hoan toan c6 thé chuyén giao céng nghé, tng dung
vao san xuat kinh doanh cho cac nha may san xuat giay
tissue c6 quy mo cong suat I6n trong nudc hién nay
nham giam chi phi san xuat, dap Gng thi hi€u ngudi tiéu
dung trong nu&c«e

CHUYEN SAN KH&CN »(SG 01 - 2024) | 35



Nghién citu &

L&i cam on

Nghién ciu dugc hé tro kinh phi torBé tai nghién ciu khoa hoc va phdt trién céng nghé s6 049.2021.DT.B0/HDKHCN.

1. Tissue Paper Market: Global Industry Trends, Share, Size, Growth, Opportunity and Forecast 2023-2028, https://www.imarcgroup.com/tissue-paper-market
2. Tran Hoai Nam (2020), Nghién ciu cng nghé ché tao ché phdm enzyme trg nghién tir vi khudn — xa khudn chiu nhiét va tng dung trén ddy chuyén sdn xudt gidy

tissue, Dé tai cap Nha nudc.

3. Pratima Bajpai, ShreeP., Mishra, Om P. Mishra, Sanjay Kumar, and Pramod K. Baipai, (2006), Use of enzyme for reduction in refining energy - Laboratory studies,

TAPPI: 5 (11) 25-33

4. Tripathi, S. Sharma, N. Mishra, 0. P. Bajpai, P. K, (2008), Enzymatic Refining of Chemical Pulp, IPPTA: 20 (2) 129-132.
5.Wanson, W. D., Reeves, R. H and Kocured, m. J., (1992), Pulp and paper manufacture. Vol. 6 stock preperation, Joi text book commitee of paper industry, TAPPI: 3

187-200

Ngay nhan bai: 21/4/2024; Ngay phan bién danh gid va stia chifa: 25/4/2024; Ngay chap nhan dang bai: 5/5/2024
Nguoi phan bién: PGS.TS. Phan Huy Hoang — Dai hoc Bach khoa Ha Ndi

Thong tin tdc gia:
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Vién Céng nghiép Gidy va Xenluylé

STUDY ON NAPKIN PAPERMAKING FROM
UNBLEACHED PULP

CAO VAN SON, DAO SI HINH, NGO VAN HUU, TRAN VIET BA, DO THI THU NGUYET

In recent years, environmental protection has been increasingly concerned, tissue paper production
technology has also changed following the trend. This paper presents study on tissue paper production
technology using unbleached pulp. The appropriate technology conditions were determined for napkin paper
production from unbleached pulp with capacity of 5 tons/day, such as: a mixture of bleached hardwood pulp,
bleached softwood pulp and unbleached hardwood pulp (Alkaline with oxygen and hydrogen peroxide treated)
with ratio BSKP/BHKP/OSKP:20/40/40, refining degree: 30+20SR, wet strength agent: 5kg/ton product; dry
strength agent: Tkg/ton product; Enzymatic refining: 280g/ton product. Through the testing process, the quality
of tissue paper is guaranteed according to QCVN 09:2015/BCT.

Keywords: Unbleached pulp, pulp and paper, enzymatic refining, napkin paper.

Hon 8.000 giai phap sang tao tham gia Hoi thi sang tao ky thuat toan

quoc [an thir 17

6i 23/4, Lién hiép cac hoi Khoa hoc va Ky thuat Viét

Nam, Quy hé trg Sang tao ky thuat Viét Nam (VIFOTEC)
t6 chuc Lé téng két va trao gidi Hoi thi sang tao ky thuat
toan qudc 1an tha 17 (2022 - 2023).

TSKH. Phan Xuan Dilng, Chu tich Lién hiép cac hoi
Khoa hoc va Ky thuat Viét Nam, Chu tich Quy Hé trg Sang
tao ky thuat Viét Nam (VIFOTEC) cho biét, sau 18 nam thuc
hién Quyét dinh 165 ctia Thi tuéng Chinh pht vé viéc t§
chic Héi thi Sang tao ky thuat theo 2 cdp (cdp toan quéc
va cap bg, tinh, thanh phé), Hoi thi da thu dugc nhiing
két qua dang khich 18, tir chd chi c6 hon 30 tinh, thanh
ph6 tham gia dén nay da c6 55 b, nganh, tinh, thanh phé
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tham gia v&i hon 8.000 gidi phap sdng tao dy thi.
Ngoai ra, Ban T8 chuc cling trao 6 gidi Nhat, 12 gidi Nhi,
24 gidi Ba, 42 gidi Khuyén khich. Nhan dip nay, Téng Lién
doan Lao dong Viét Nam tang 41 bang Lao déng sang tao
vaTrung uong Doan tang 3 Bang khen va 13 Huy hiéu Tudi
tré sang tao cho cac tac gia doat giai Nhat, Nhi, Ba.
Thoéng qua két qua chdm chia Hoi dong giam khéo, Ban
T6 chuc da quyét dinh trao thudng 84 gidi phap va hau hét
cac giai phap da dugc ing dung rong rai trong san xuat va
d&i song, mang lai hiéu qua kinh té - xa hoi cao <
PV



