(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

o cmnsesmemroe o0 [HIIHER
CUC SO HUU TRi TUE
1-0052471
(51202101 D21H 21/18; D21H 17/37 (13) B
(21) 1-2022-05062 (22) 16/02/2021
(86) PCT/JP2021/005677 16/02/2021 (87) WO02021/166898 26/08/2021
(30) 2020-028152 21/02/2020 JP
(45) 27/10/2025 451 (43) 25/11/2022 416A

(73) SEIKO PMC CORPORATION (JP)

3-6, Nihonbashi Honcho 3-chome, Chuo-Ku Tokyo 1030023, Japan
(72) YAMAMOTO Shinya (JP); KUMEDA Kazuhiro (JP); BARAKI Hideo (JP).
(74) Cong ty TNHH Truong Xuan (AGELESS CO.,LTD.)

(54) CHAT TANG DO BEN GIAY



(21) 1-2022-05062

(57) Sang ché nay dé cap dén chit tang d6 bén gidy c6 chira thanh phan (A) va thanh phan
(B) dugc mo ta dudi day, trong do ty 1€ khdi lugng cua ion kim loai héa tr1 mot hodc hoa
tri hai c6 trong chit ting do bén gidy so voi tong s6 cac thanh phan (khong bao gbm ion
kim loai lién két v&i nhém carboxyl c6 trong thanh phan (A)) duge x4c dinh bang cach phan
tich ICP (Inductively coupled plasma) 13 tir 0,02 dén 0,25. (A) la polysacarit tan trong
nuée ¢6 chira nhém carboxyl; va thanh phan (B) 1a san pham polyme héa ctia (meth)
acrylamit 55 - 99% mol, don phan tir cation 0,5 - 20% mol, don phan tir anion 0,5 - 15%
mol, va cac don phan tur khac 0 - 10% mol. Chét nay duoc xac nhan 12 c6 hiéu qua tang do

bén gidy vuot troi.
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Linh vuwe ky thuit duwoc dé cap

Sang ché nay dé cdp dén chat tang dd bén giay cd hiéu qua nang cao dd bén cua giay

mot cach vuot troi.

Tinh trang ky thuft cia sang ché

So v6i trude day, trong qué trinh san xuat gidy, cac chat phu gia lam gidy khac nhau
dang duoc st dung voi muc dich cai thién kha nang hoat dong va chét lugng gidy. Trén quan
diém tiét kiém tai nguyén va giam thiéu tac dong dén méi trudng, viéc loai bo nude tring
va st dung gidy cii dang duoc tién trién. Két qua 1a dan dén su gia tang cac tap chat nhu rac
anion c6 ngudn gde tir gidy tai ché va su gia ting d6 din dién trong hé thong san xuét giay,
tir 46 1am anh huéng x4u dén chat lugng va kha nang hoat dong cuia gidy. Trong s6 cac chat
phu gia cho san xuét gidy, chat tang do bén gidy dong vai tro quan trong trong viéc cai thién
chit luong va kha ning hoat dong cua gidy. Trong nhiing nam gin day, cic chat
polyacrylamit ludng tinh c6 chira ca nhom cation va nhom anion duoc sir dung chii yéu nhu
1a chét ting cuong do bén gidy nham dé dbi tmg lai voi su xdu di cia didu kién san xuat
gidy.

Vi du nhu & tai liéu phi sang ché 1, chét ting 6 bén gidy tir polyacrylamit ludng tinh
c6 do phan nhénh va khoi luong phan ti cao cho tac dung vuogt trdi trong viéc cai thién do

bén gidy ngay ca trong dieéu kién c6 do dan dién cao.

Mbt phuong phap cai thién do bén gidy khéc ciing da duoc dé xuat bang cich két hop
str dung polysacarit tan trong nuéce va chét ting cudng d6 bén gidy tir polyacrylamit. Vi du
nhu trong tai liéu sang ché 1, phuong phap ting d6 bén gidy duge mo ta bang cach san xuat
gidy ¢ sir dung chat cai thién chat luong gidy duoc cau thanh tir polysacarit tan trong nuéc

c6 chtra nhém anion va polyacrylamit dang ion.

Tuy nhién, phuong phap str dung polyacrylamit c6 d§ phan nhanh va khéi lwong phan
tr cao ¢ tai liéu phi sang ché 1 con c¢6 gidi han trong viéc ning cao dd bén gidy; thém vao
d6 chét cai thién chit luong gidy duoc md ta trong tai liéu sang ché 1 con co tro ngai trong

kha nang phan tan ctia hdn hop dung dich gdm polysacarit tan trong nudc c6 chira nhom
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anion va polyacrylamit dang ion, tir d6 dan dén cc van dé nhu 1a khong thé sir dung on

dinh duoc.

Trong tai lidu sang ché 2 c6 mé ta phuong phap lam tang do bén gidy ma khong bi anh
hudng boi ty 18 gidy cii tai ché bang cach bd sung carboxymetyl xenluloza véi gia tri DS
(d6 thay thé) 0,3 - 0,6 vao huyén phu bot gidy di dwoc diéu chinh c6 do dan dién 16n hon
0,4mS/cm, tiép d6 1a polyacrylamit dang ion c6 dd nhét xac dinh. Tuy nhién, phuong phap
nay rat kho dé dat duoc hiéu qua cai thién d6 bén gidy nhu mong mudn khi san xuét gidy
trong diéu kién c6 do dan dién vuot qua 3mS/cm. Ngoai ra con co van dé 1a dé bi anh huong
bai su dao dong ctia dd dan dién, va kho phat huy hiéu qua mot cach on dinh trong viéc tang
d6 bén giay.

Tai liéu k¥ thuat trude day
Tai liéu sang ché

Tai liéu sang ché 1: Cong bd sang ché s6 2002-201587

Tai liéu sang ché 2: Cong bd sang ché s6 2002-194694
Tai liéu phi sang ché

Tai liéu phi sang ché 1: Suzuki Hiroshi, “Xu huéng cong nghé trong chét tao d6 bén
khé cho gidy tr PAM” (Puoc xuét ban boi Tech Times Co., Ltd., Pulp and Paper
Technology Times, Vol. 54, No. 7, page 17-24)

Ban chit ky thut ciia sing ché

Muc tiéu cua sang ché nay 1a dé xudt chit ting 6 bén gidy tir polyacrylamit co tac

dung vuot trdi trong ting cuong do bén giay.

Céc tic gia cua sang ché nay bo sung mudi kim loai cu thé vao dung dich hon hop cua
polysacarit tan trong nudc c¢6 chira nhom carboxyl va polyacrylamit dang ion; ma tai trong
dung dich d6, v&i ndng d6 ion kim loai trong pham vi nhat dinh thi kha ning phan tan cia
dung dich hdn hop 14 6n dinh, nén thu duoc chat ting do bén gidy c6 thé dé dang sir dung
vé mit xtr 1y va thao tac. Hon nita, sir dung chat tang do bén gidy duoc dé cdp o trén con
cho thiy c6 thé thu duoc loai gidy c6 do bén nhu mong mudn ngay céa trong diéu kién lam
gidy ma cac chat ting do bén gidy thong thuong khé co thé phét huy tac dung cua chung.
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Cu thé, sadng ché nay c6 ndi dung nhu sau:

<1> Chit tang do bén gidy c6 chiia cac thanh phan (A) va (B) duéi day, 1a chit ting
d6 bén gidy dic trung & chd co ty 16 khdi lugng chia ion kim loai héa trj mot hodc hoa tri
hai bang cach phan tich ICP (Inductively coupled plasma) tir 0,02 - 0,25 so v&i tong lwong
thanh phan (A) va (B) c6 trong chét ting d6 bén gidy noi trén (tuy nhién khong bao gom

ion kim loai lién két v6i nhom carboxyl trong thanh phan (A)),
Thanh phr?ln (A): Polysacarit tan trong nudc c6 chita nhom carboxyl

Thanh phan (B): san phdm polyme hoa ctia (Meth) acrylamit 55 - 99% mol, don phan
tir cation 0,5 - 20% mol, don phéan t anion 0,5 - 15% mol, cac don phan tr khac 0 - 10%

mol

<2> Chat tang d6 bén gidy di néu ¢ muc <I> véi dic trung & ty 1€ khéi luong cua

thanh phan (A) véi thanh phan (B) 1a tir 1:2 dén 1:99.

<3> Chat tang d6 bén gidy da néu ¢ muc <I> hodc <2> véi dic trung ¢ thanh phan

(A) 12 mudi cta carboxymethyl xenluloza.

<4> Chét tang d6 bén gidy duoc nodi ¢ phan <3> véi dic trung & do thay thé ctia mudi

carboxymetyl xenluloza 14 0,4 - 1,4.
M@ ta vin tat cac hinh vé

Hinh 1 1a biéu dd thé hién két qua do d6 bén tach 16p cta gidy lam thu cong & d6 dan
dién 200, 400 va 600mS/m.

Hinh 2 1a biéu dd thé hién két qua chi s6 d6 chiu buc cua gidy lam thu cong & d6 dan

dién 200, 400 va 600mS/m.

M3 ta chi tiét sang ché
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Chét ting d6 bén gidy theo sang ché nay c6 chira cac thanh phan bao gom, thanh phan
(A): polysacarit tan trong nuédc c¢6 chira nhom carboxyl (goi van tat 1a thanh phan (A));
thanh phan (B): san pham polyme héa cua (Meth) acrylamit 55 - 99% mol, don phan tir
cation 0,5 - 20% mol, don phan tir anion 0,5 - 15% mol, cac don phan tir khac O - 10% mol
(goi van tat 14 thanh phan (B)); va ion kim loai héa tri mét hoac héa tri hai v6i mét ham
luong trong pham vi nhat dinh (Tuy nhién, khong bao gbm ion kim loai lién két voi nhém

carboxyl ¢6 trong thanh phan (A). Viét tit 12 ion kim loai héa tri mot hodc héa tri hai).

Thanh phan (A) c6 thé 1a polysacarit c6 nhém carboxyl, polysacarit c6 nhém ky nude,
cd mang nhom cation, khong mang nhom ion, vi du nhu la tinh bot bién tinh vé& mit hoa
hoc bang phuong phap nhu carboxymetyl hoa, malein hoa va cac dian xuat ctia xenluloza.
Céc loai tinh bot bién tinh , cac dan xuat xenluloza, v.v. ¢ thé sur dung mot minh hoac két
hop céc loai voi nhau. Thanh phan (A) c6 thé bi trung hoa mot phan hoac hoan toan nhung
can duy tri kha nang hoa tan trong nude. Tir quan diém vé kha nang phan tan cua chét tang
d6 bén gidy va hiéu qua cai thién d6 bén gidy, do thay thé cta thanh phan (A) (s6 nhom

hydroxyl dugc thay thé trung binh trén mot don vi glucoza) cé gia tri cao thi t6t hon.

Déi voi thanh phan (A), mudi clia carboxymetyl xenluloza dic biét thich hop hon va

muc do thay thé mong mudn 13 0.4 - 1,4 vé mat hiéu qua cai thién do bén giéy.

Thanh phan (B) 1a san pham polyme héa ctia (Meth) acrylamit 55 - 99% mol, don
phén tir cation 0,5 - 20% mol, don phan t anion 0,5 - 15% mol, cdc don phan tu khac O -
10% mol. Khi cac ty 1é thanh phan nam trong pham vi chi dinh trong sang ché nay thi hiéu
qua dd bén gidy duoc phat huy mot cach diy du va do on dinh phan tan cta chét tang do
bén gidy cling tot. TSt hon 13 sén pham polyme hoa ciia (Meth) acrylamit 60 - 99% mol,
don phan tr cation 0,5 - 20% mol, don phan tir anion 0,5 - 15% mol, cac don phan tir khac

0 - 5% mol.

(Meth) acrylamit gdm acrylamit va metacrylamit, c6 thé duge st dung mot minh hozic
két hop.

Vi du vé don phan tir cation bao gom dialkylaminoalkyl (meth) acrylat 14 este cua axit
acrylic (meth) va ruou dialkylaminoalkyl nhu dimetylaminoetyl (meth) acrylat,

dietylaminoetyl (meth) acrylat, dimetylaminopropyl (meth) acrylat va dietylaminopropyl
4
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(meth) acrylat; Dialkylaminoalkyl (meth) acrylamit nhu dimetylaminopropyl (meth)
acrylamit va dietylaminopropyl (meth) acrylamit; cac allylamin nhu alkyldiallylamin,
dialkylallylamin, diallylamin va allylamin; va cac mudi néi trén ctia don phan tir vinyl

cation va san phém béc 4. Co thé su dung 1 loai hodc két hop 2 loai tr¢ lén.

Trong s6 cac don phan tir cation duoc mo ta & trén, t6t hon 14 dimetylaminoetyl (meth)
acrylat, san phAm metyl clorua bac 4, san phim benzyl clorua bac 4 va diallyldimetylamoni

clorua.

Vi du vé don phan tir anion bao gdm don phan tir vinyl chita nhém carboxyl, don phan
tir vinyl chtra nhom axit sulfonic (trir axit (meth) allylsulfonic va mudi cta ching), don
phén tr vinyl chira nhom axit photphonic va cac loai tuong tu, cling co thé dugc st dung 1

loai hodc két hop 2 loai trg 1én.

Pon phan tir vinyl chira nhém carboxyl néi trén bao gdm axit monocacboxylic khong
no nhu axit (meth) acrylic, axit 2-(meth) acrylamit-N-glycolic, axit 3-acrylamit propanoic
va axit 4-acrylamit butanoic; axit dicacboxylic khong no nhu axit maleic, axit fumaric, axit
itaconic va axit xitraconic; axit tricacboxylic no nhu axit aconitic, axit 3-buten-1,2,3-
tricarboxylic, axit 4-penten-1,2,4-tricarboxylic; va mudi ctia don phan tir vinyl chtta nhom

carboxyl noi trén.

Don phan tir vinyl chira nhém axit sulfonic noi trén (trur axit (meth) allyl sulfonic va
mudi ctia nd) bao gdm axit vinyl sulfonic, axit styren sulfonic, axit 2-acrylamit-2-

metylpropan sulfonic va muoi cua chung.

Pon phan tir vinyl chira nhom axit photphonic bao gdom axit vinyl photphonic, axit o-
phenylvinyl photphonic va mubi ctia ching.

Trong s cac don phén tir anion dugc mo ta & trén, don phan t vinyl chita nhom
carboxyl va don phan tr vinyl chira nhom axit sulfonic (khong bao gdm axit (meth)
allylsulfonic va mudi cua chung) 1a thich hop hon, va cu thé theo quan diém vé tinh thuc
tién va dé dang thu mua thi axit acrylic, axit metacrylic, axit 2-(meth) acrylamit-N-glycolic,
axit maleic va axit itaconic duoc uu tién, trong do axit acrylic, axit 2-(meth) acrylamit-N-

glycolic va axit itaconic dugc vu tién hon.
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Céc don phan tir khic bao gdm don phén tir c6 thé dong tring hop nhu don phén tix

chuyén mach, don phén tir tham gia lién két chéo va don phan tir vinyl khéng chira ion.

Vi du vé don phan tir chuyén mach bao gdm rugu (meth) allyl va dan xuat este cia

no, axit (meth) allyl sulfonic va mubi cia né, allyl sulfua va allyl mercaptan.

Vi du vé don phén tir tham gia lién két chéo bao gom céc din xuat thay thé N cua
(meth) acrylamit nhu N, N-dimetyl (meth) acrylamit, N-metylol acrylamit va N, N'-
metylenebis (meth) acrylamit; cac (meth) acrylat da nhom chirc nhu etylen glycol di (meth)

acrylat va triacrylic formal; céac este divinyl nhu axit divinyl adipic.

Vi du vé don phan tir vinyl khong chia ion bao gdm (meth) este ctia axit (meth)
acrylic, (meth) acrylonitril, styren, din xuit cta styren, vinyl axetat, vinyl propionat va

metyl vinyl ete.

Phuong phép san xuit thanh phan (B) dic biét khong co gidi han va co thé ap dung
cac phuong phap thong thuong di biét trude diy. Vi mic do tur do trong viée thiét ké céu
trac phén tir cua thanh phan (B) duoc md rong, t6t hon 13 thuc hién qua trinh tring hop

bang cach phan doan va/hoic phuong phip nhé giot cac don phan ti.

Pung trén quan diém vé hiéu qua ting do bén gidy, d6 nhét xac dinh bang nhét ké
loai B cta dung dich hoa tan trong nudc cua thanh phan (B) ¢ nong do 15% va pH3 tai

25°C nén trong khoang 100 - 20000mPa.s, va t6t nhat 13 trong khoang 300 - 4000mPa.s.

Trén quan diém vé d6 bén gidy, ty 1& khdi lugng cua thanh phan (A) vaoi thanh phan
(B) nén 1a [thanh phan (A)]: [thanh phén (B)] = 1:2 dén 1:99, va tét nhat 14 1:9 dén 1:66.

Chét ting d6 bén gidy theo sang ché nay c6 chua cac ion kim loai héa tri mot hodc
hoa tri hai. Theo sang ché nay, khoi luong cta "ion kim loai hoa tri mdt hodc hoa tri hai
(tuy nhién, khong bao gom ion kim loai lién két v6i nhom carboxyl co trong thanh phan
(A))" (sau ddy, duoc viét tat 1a "khoi lugng cua ion kim loai") c6 gia tri duge tinh theo cong

thue sau.

[Khéi lwong cua ion kim loai] = [Tong lugng ion kim loai trong chat ting d6 bén gidy]

- [Khéi luong ion kim loai lién két voi nhom carboxyl c6 trong thanh phan (A)]
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O day:

[Tong lwong ion kim loai trong chat ting do bén gidy]: Puoc xac dinh bing phuong
phap do quang pho phat xa ICP thong qua thiét bi quang pho phat xa ICP (AVIOS00 do
PerkinElmer san xuét) sau khi pha lodng chét ting d6 bén gidy bang axit nitric va nudc tinh
khiét sao cho ndng d6 cta axit nitric 14 0,069%, tdng cc thanh phan (A) va (B) 14 0,1%

theo khéi luong.

[Luong ion kim loai lién két v&i nhom carboxyl ¢ trong thanh phan (A)]: Lugng ion
kim loai twong duong lugng natri dugce tinh theo do thay thé cua thanh phan (A) va cong

thttc phan tir ctia don vi cdu thanh.

Mit khac, truong hop thanh phan (A) 1a mudi ctia carboxymetyl xenluloza hodc mudi
cua tinh bot cacboxymetyl hoa, v6i d 1a do thay thé cia thanh phan (A) thi cac nhém
cacboxymetyl cua ching khong phai tat ca déu 1a mudi cta natri, cong thirc phan tir ca
don vi céu thanh 1 [CeH702(OH)3.4(OCH2COONa)4], va luong ion kim loai twong duong

luong natri dugc xem 1a ion lién két tinh theo cong thirc sau:

[Luong ion kim loai lién két voi nhom carboxyl co trong thanh phan (A)] = 22,990 x
d/ (111,116 + 17,008 x (3-d) + 97,026 x d) x [Ndng do ciia thanh phan (A) trong chat ting
d6 bén gidy]

Tuong tu, khi thanh phan (A) 1a mudi cta tinh bot este hoa véi axit sucxinic, cong
thire phan tr cua don vi cau thanh 1a [CeH702(OH)3.4(OCO,H4COONa)d], s6 ion kim loai
twong duong luong natri lién két dugc tinh theo cong thirc sau:

[Luong ion kim loai lién két voi nhom carboxyl cé trong thanh phan (A)] = 22,990 x
d/ (111,116 + 17,008 x (3-d) +139,062 x d) x [Nong do ctia thanh phan (A) trong chit ting
d6 bén gidy]

Ty 1€ khoi luong ctia "ion kim loai héa tri mot hodc hoa tri hai" trén téng lugng thanh
phdn (A) va thanh phan (B) cin thiét 1a [téng khéi luong cta thanh phan (A) + thanh
phan(B)]: [khéi luong cua ion kim loai] = 1: 0,02 dén 0,25. Khi ty 1é khéi lugng ctia "ion
kim loai héa tri mot hoac hoa tri hai" nho hon 0,02 thi tac dung tuong ho gitra thanh phén
(A) va thanh phan (B) qua manh, dan dén suy giam kha nang phan tan cting nhu giam do
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bén giéy nhu dd chiu buc va do bén tach l6p. Trong trudng hop nay, lugng ion kim loai
trong chat ting d6 bén gidy duoc diéu chinh bang cach thém mudi kim loai sao cho ty 16
khoi luong cta "ion kim loai hoa tri mot hodc hda tri hai" dat 0,02 trd 1én. Ngoai ra, khi ty
1& khéi luong cua "ion kim loai héa tri mét hodc hoa tri hai" vugt qua 0,25 thi tac dung
twong hd gitta thanh phan (A) va thanh phan (B) trd nén qué yéu, dan dén cuong do gidy

nhu 12 d6 chiu buc va do bén tach 16p bi suy giam.

Vi du vé muoi kim loai c6 kha nang cung cap 1on kim loai hoa tri mot hodc hoa tri hai
bao gom cdc muoi kim loai cua liti, natri, kali, beri, magié va canxi. Theo quan diém vé
tinh dé dang thao tac va thu mua, cac muoi kim loai nay tot hon la mudi v6 co cua natri,

kali, magié va canxi, va tot nhat 1a mudi halogenua.

Trong cac chat tang d6 bén gidy ¢ sang ché nay, ngoai mudi kim loai c6 kha nang
cung cap ion kim loai héa tri mot hodc hoa tri hai, cac muoi kim loai ¢6 hoéa tri 3 tré 1én
nhu nhom sunfat va nhdom clorua cling ¢6 thé dugc su dung mién 1a n6 khong anh hudng

xau dén tac dung cua sang ché.

Chat ting do bén gidy theo sang ché nay co thé thu dugc bang cach tréon mot luong
mudi kim loai thich hop véi ty 1& khéi lwong nhu da néu & trén thanh hon hop gdm c6 thanh

phén (A), thanh phén (B) va "ton kim loai hoa tri mdt hodc kim loai hoa tri hai".

Khi st dung céc chat ting do bén gidy theo sdng ché nay dé san xuat gidy hodc bia
cing, thong thuong no dugc thém vao theo ty 1€ 0,1 - 3% tinh theo khéi lugng cta ham
luong chét ran co trong chét ting do bén gidy so v6i tong ham luong chat ran trong huyén
phu bot gidy. Hon nita, chat tang do bén gidy theo sang ché nay co thé duoc st dung nhu
mot cht cai thién do bén gifta cac 16p trong san xut gidy nhiéu 16p va ciing ¢6 thé sir dung

nhu 12 mot chat 1am bén bé mat giay.

Bot gidy khong bi gidi han dic biét mién 1a n6 dugc str dung trong sdn xuit gidy hoic
bia cing. Vi du bao gém bt gidy hoa hoc di hoic chua tay trang nhu bot gidy kraft hodc
bot gidy sunfat; bot gidy hiéu sut cao dd hodc chua tay tring nhu bot gb nghién, bot gidy
co hoc hoac bot giéy co nhiét; bot giéy da qua st dung tur cac nguén nhu 1a bédo cq, tap chi
cil, gidy bia cing (carton) cil hodc gidy cii da khir muc, va c6 thé s dung chi 1 loai hodc

két hop tur 2 loai tr¢ 1€n.
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Trong san xuit gidy c6 s dung chit ting do bén gidy theo sang ché nay, co thé su
dung huyén phi bot gidy c6 tinh axit bang cach str dung nhom sunfat, hodc ciing c6 thé sir
dung huyén phu bot gidy trung tinh ma khéng hoic chi s dung mot lwong nho nhém sunfat.
Tét hon 14 huyén phu bot gidy c6 dé dan dién cao tr 200mS/m trd 1én vi hidu qua cla sang
ché nay ndi bt rd rang so véi cac k¥ thuat trude day, va tot nhat co do dan dién tir 400mS/m

tro 1én.

Hon nita ngoai cac chat ting do bén gidy trong sang ché nay, ciing ¢ thé thém vao
céc chit phu gia 1am gidy khac nhu 12 chét gia keo, cht cai thién d6 bén udt, chat cai thién
d6 bao luu, chét cai thién kha nang thoat nudc, chit kht bot, chat don va thuéc nhudém vao

huyén phu bot gidy mién 1a khong gay tré ngai dén hiéu qua trong sang ché nay.

Vi du vé gidy hodc bia cimg ma chit ting d6 bén gidy theo sang ché nay co thé duoc
ap dung bao gdm céc loai gidy ghi chép nhu gidy vo, gidy sach, gidy in 4n, gidy bdo, gidy
PPC, gidy in phun, gidy dung cho may in laze, gidy x6p, gidy in nhiét, va gidy ghi chép cam
nhiét; gidy trang phu nhu gidy anh, gidy m§ thuat, gidy tring dtc va gidy trang chat luong
cao; gidy gbi nhu gidy kraft va gidy cudn trang tinh khiét; gidy bia cting cho hop dung gidy

nhu béng Manila, gidy bia (chipboard) va gidy chipboard tring; gidy bia nhu 16p 16t va 15i.
Vi du thue hién sang ché

Sau day la giai thich vé cac vi du thuc hién sang ché, nhung séng ché khéng chi gi6i
han ¢ cac vi du nay. Tru khi c6 quy tic khac, % s& duoc hiéu 1a % dua trén khoi lugng va

% mol dugc hiéu 1a ty 1é mol tinh trén tong 100% mol ctia don phan tir.

(Téng hop thanh phan (B))

Vi du tong hop 1

Cho vao mdt binh bén ¢ 1 lit d duoc trang bi may khuay, nhiét ké, ong lam lanh hoi
luu, 6ng dan khi nito 280,00g nudce va chat don phan tir (1) bao gbém 93,91g dung dich
acrylamit 50% (36,70% mol), 11,32g dimetylaminoetyl metacrylat (4,00% mol), 14,02¢g
dung dich 80% cua dimetylaminoetyl metacrylat metyl clorua bac 4 (3,00% mol), 20,16g
dung dich 76% cua dimetylaminoetyl metacrylat benzyl clorua bac 4 (3,00% mol), 19,17g

dung dich 76% cta dimetylaminoetyl acrylat benzyl clorua bac 4 (3,00% mol), 0,85¢g natri
9
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methallyl sulfonat (0,30% mol) va chinh vé pH3,0 bang dung dich axit sunfuric 30%. T iép
theo, nhiét d6 duoc ting dén 65°C trong moi trudng khi nito, qua trinh tring hop dugc bt
dau bang cach cho vao chét khoi mao phan tng amoni persulfat, va nhiét d bén trong binh
phan ung ting 1én dén 90°C. Sau d6 thém vao binh phan tmg 359,00g nudc, va dung dich
don phén tir (2) bao gom 112,85g dung dich acrylamit 50% (44,10% mol), 11,71g axit
itaconic (5,00% mol), 1,14g natri methallyl sulfonat (0,40% mol), 0.89g N, N-
dimetylacrylamit (0,50% mol). Tiép d6, khi d6 nhot & 25°C dat 12000mPa.s thi phan ung
duoc két thic bang cach thém vao 205g nude va thu duge dung dich cta hop chat dong
tring hop (B-1). Bang 1 cho thiy két qua ctia d6 nhdt tai 25°C do bang nhét ké loai B sau
khi diéu chinh dung dich ctia san pham dong tring hop thu dugc dén ham lugng ran 15,0%

va pH 3,0.
Vi du téng hop 2 - 5

Ngoai lwong don phan tir tao lién két chéo da duoc thay d6i nhu trong Bang 1, va su
tang/giam duoc bd sung bang acrylamit, thi cc thong s6 khac duoc thuc hién twong tw nhu
trong Vi du téng hop 1 dé thu duoc dung dich cia san pham dong trung hop (B-2 dén B-
5). Bang 1 cho thay két qua cua do nhét tai 25°C do bang nhdt ké loai B sau khi diéu chinh
dung dich cua san phém déng trung hop thu dugc dén ham luong ran 15,0% va pH 3,0. |

Vi du tdng hop 6 - 23

Ngoai trir su thay d6i cdc don phan tir cation va don phan tir anion nhu trong Béang 1,
va sy tang/giam dugc bo sung bang acrylamit, thi cac thong s6 khac duoc thuc hién twong
tw Vi du téng hop 1 dé thu duoc dung dich cua san pham ddng tring hop (B-6 dén B-23).
Bang 1 cho thay két qua cua do nhdt tai 25°C do bang nhét ké loai B sau khi diéu chinh
dung dich thu dugc dén ham lugng ran 15,0% va pH3,0.
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Céc chir viét tit trong Bang 1 nhu sau.
DM: Dimetylaminoetyl metacrylat
DMBz: Dimetylaminoetyl metacrylat benzyl clorua bac 4
DABz: Dimethylaminoetyl acrylat benzyl clorua bac 4
DMC: Dimetylaminoetyl metacrylat metyl clorua bac 4
DADMAC: Dialyldimetylamoni clorua
[A: Axit itaconic
AGA: Axit 2-acrylamit-N-glycolic
AAc: Axit acrylic
SMAS: Natri metallyl sulfonat
DMAA: N, N-dimetylacrylamit
Chuén bi thanh phan (A)

Cho vao binh phan Gng d dugc trang bi may khudy, nhiét Kké, 6ng sinh han hdi luu
10,0g Polysacarit tan trong nuéc nhu trong bang 2 va 990,0g nudc dé thu duge thanh phan
(A), hdn hop sau d6 dwoc dun néng trong khi khudy va gitt nhiét & 85°C trong 30 phuit.
Bang 2 cho thiy d6 nhét cna dung dich 1% duoc do bang nhét ké loai B & 25°C.

12
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Bang 2
Thanh phan Do thay thé | D6 nhét clia
( A) dung dlCh 1%
(mPa.s)
CMCI1 0,85 300
CMC2 0,70 1200
CMC3 0,60 200
CMC4 0,75 100
CMC5 0,60 1800
CMC6 1,15 300
CMC7 1,45 400
CMCS8 0,31 200
CMSI1 0,35 50
CMS2 0,20 60
SS 0,06 300
SUP 0,03 30

Céc chit viét tit trong bang 2 nhu sau.

CMC: Mudi natri ctia carboxymetyl xenluloza

CMS: Mudi natri cta tinh bot cacboxymetyl héa

SS: Muoi natri cta tinh bt este hda vdi axit sucxinic

SUP: Mudi natri cia tinh bdt este héa v6i uré photphat

(Chuén bi chit ting d6 bén gidy)

Vi du thyc hién 1

13/23

Chét ting d6 bén gidy 1 12 hdn hop pha tron hoic pha lodng bao gdm thanh phan (B)

14 dung dich san pham ddng tring hop (B-1) trong vi du tdng hop 1, thanh phan (A) 13 dung

dich CMCl1, va natri clorua theo ty 1€ va nf‘mg d6 dugce thé hién trong bang 3. Bang 3 cho

thdy thanh phan va trang thai phén tan ciia chat ting d¢ bén gidy 1.

(Panh gia trang thai phan tan)

13



52471 14/23

Trang thai phan tn ngay sau khi chun bi chét ting d6 bén gidy dugc danh gia bang
truc quan. Trudmg hop chit ting d6 bén gidy ¢ kha ning phan tan dong nhét thi duoc danh
gid 14 O va truong hop quan sét thiy su phan tach hodc két tiia thi duge danh gid 1a X.

Viduthuc hién 2 - 19, vi duso sanh 4 - 7

Chét ting d6 bén gidy dugc chudn bi twong ty nhu trong vi du thuc hién 1 ngoai trir
viéc thay thé dung dich ddng tring hop (B-1) cta thanh phan (B) & vi du thuc hién 1 bang
céc dung dich tir (B-2) dén (B-23) dwoc néu trong bang 3 (Chat ting do bén gidy 2 - 19,
chét tang do bén gidy so sanh 4 - 7). Thanh phan va trang thai phan tan ctia mdi chat ting
d6 bén gidy duogc trinh bay trong bang 3 va bang 4.

Vi du thuc hién 20 - 26

Chit tang do bén giéy duoc chuén bi teong tw nhu trong vi du thue hién 1 ngoai trir
ty 16 khéi lugng ctia CMC1 va dung dich dong tring hop (B-1) str dung trong vi du thuc
hién 1 da dwoc thay ddi thanh ty 18 nhu trong bang 3 (Chit ting do bén gidy 20 - 26). Bang
3 cho thdy thanh phén va trang thai phén tin cua timg chit ting d6 bén gidy.

Vi du thue hién 27 - 34, vi du so sanh 8 - 10

Chét tang do bén giéy dugc chuan bi theo cach teong tu nhu trong vi du thuc hién 1
ngoai trur loai kim loai, nf")ng d6 mudi natri clorua 0,2% d str dung trong vi du thyc hién 1
duge thay ddi thanh loai va ndng d6 mudi kim loai dugc thé hién trong bang 3 va bang 4
(Chét ting do bén gidy 27 - 34, chét ting do bén gidy so sanh 8 - 10). Thanh phan va trang
thai phan tan cia mdi chét ting d6 bén gidy dugc trinh bay trong Bang 3 va Bang 4.

Vi du thuc hién 35 - 44, vi du so sanh 11

Chét tang do bén giéy d3 duoc chudn bi theo cach twong tu nhu trong Vi du thuc hién
1 ngoai trir CMC1 st dung & thanh phan (A) trong Vi du thuc hién 1 dugc thay thé bang
cach st dung CMC2-8, CMS1-2, SS va SUP nhu thé hién trong Bang 2 (chit ting do bén
gidy 35 - 44, chét ting d6 bén gidy so sanh 11). Bang 4 cho thay thanh phan va trang thai
phan tan cia timg chit ting d6 bén gidy.

Vidusoséanh 1
14
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Dung dich ddng tring hop (B-1) & vi du téng hop 1 dwoc pha lodng thanh ndng dd
1% va dugc sit dung nhu 13 cht ting d6 bén gidy so sanh 1. Bang 4 cho thdy trang thai

phan tan cia chét ting d6 bén gidy.
Vidu so sanh 2

Dung dich dong tring hop néu trong Bang 1 (B-1) va dung dich 1% cia CMC1 trong
Bang 2 duoc pha tron, pha lodng sao cho c6 ty 18, ndng d6 nhu trong Bang 4 va duoc st
dung nhu 13 chit ting d6 bén gidy so sanh 2. Bang 4 cho thiy trang thai phan tan ciia chit

cudng do bén gidy.
Vidu so sanh 3

Dung dich ddng tring hop (B-1) néu trong bang 1 va natri clorua dugc pha tron, pha
lodng sao cho co ty ¢, néng do nhu trong bang 4, va dugc sir dung nhu 1a chét tang do bén

gidy so sanh 3. Bang 4 cho thy trang thai phén tin cua chit ting d6 bén gidy.

15
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(P4nh gia chit ting d6 bén gidy)
Vidu danh gia 1

B4 sung nhém sunfat véi ham luong 1,0% tinh trén tong lrong chat ran ciia bt gidy
vao huyén phti bot gidy lam tir gidy thung carton cfi néng d6 2,4%, do nghién 360mL (Theo
tiéu chudn Canada), va do dan dién 13 400mS/m. Tiép theo, chit ting d6 bén gidy 1 thu
duoc trong vi du thyc hién 1 duge thém vao huyén phu bot giéy dang khudy véi ty 16 1%
dua trén tdng lwong chit rén 6 trong thanh phan (A) va thanh phan (B) ma khéong bao gom
mudi kim loai trong chit ting do bén gidy 1 twong Gmg v6i tong lwong rén trong bot gidy.
Sau khi pha lodng ndng do bot gidy xubng thanh 0,8% bang nude c¢6 pH6,7 va d6 dan dién
400mS/m, qué trinh 1am gidy duge thuc hién trén may dinh hinh gidy Noble & Wood dé
thu duoc gidy tha cng c6 trong lrgng 13 100g/m?. Gidy lam tha céng thu duge sau 24 gid
da dugc diéu chinh d6 Am tai diéu kién 23°C va RH50% s& duogc thue hién cic phép do dd
bén (d6 bén tach 16p, chi sé dd chiu buc) bang phwong phap mé ta bén dudi. Két qua do
dugc thé hién trong bang 5.

(Phuong phap danh gid d6 bén gidy)

D6 bén tach 16p: Puoc xac dinh theo phuong phap thir nghiém gidy va bot gidy s6 54
ctia JAPAN-TAPPL.

Chi s6 dd chiu buc: Pugc xac dinh theo JIS P-8112.

Vi du d4nh gid 2 - 55

Giy thu cong duge 1am theo cach trong t nhur trong vi du dénh gia 1 ngoai trir chat
ting d6 bén gidy duoc st dung trong vi du dénh gid 1 d3 dugc thay thé bang chét ting do
bén gidy (hodc chét ting d6 bén gidy so sanh) dwgc trinh bay trong Bang 3 va Bang 4, va

sau d6 ciing thuc hién cac phép do do bén. Két qua do dugc thé hién trong Bang 5.
Vi du danh gia 56

B& sung nhom sunfat véi ham lugng 1,0% tinh trén téng lwong chit ran ciia bot gidy

vao huyén phi bot gidy lam tir gidy thing carton cii ndng d6 2,4%, d6 nghién 360mL (Theo
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tiéu chun Canada), va do din dién 13 400mS/m. Sau d6, dung dich CMC1 trong bang 2
duge thém vao huyén phu bot gidy dang khudy vé6i ty 16 0,1% dua trén hrgng chit ran tuong
ung véi téng lwong ran trong bot gidy. Hon nita, chét ting d6 bén gidy so sanh 1 thu dugc
trong vi du so sanh 1 ciing dugc thém vao va khuéy vai ty 1€ 0,9% tinh trén lugng chit rin
twong Gng v6i tong chit rén trong bt gidy. Sau khi pha lodng ndng d6 bot gidy xudng thanh
0,8% bang nuée c6 pH6,7 va d6 dan dién 400mS/m, qua trinh 1am gidy duoc thyuc hién trén
mAy dinh hinh gidy Noble & Wood dé thu dugc gidy thi cong co trong lugng 13 100g/m?.
Giéy lam thu cong thu dugc sau 24 gio da duogc didu chinh d6 4m tai didu kién 23°C va

RH50% s& duge thue hién cac phép do d6 bén. Két qua do duoc thé hién trong bang 5.
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Bang 5
’ ) N o L Bcf)’bén tach Chi s6 6 chiu
Vi du dénh gia Chat tang d6 bén gidy 16p (mJ) buc (kPa.m?g)
Vi du danh gia 1 Chit tang d6 bén gidy 1 200 2,56
Vi du danh gia 2 Chiét tang d6 bén gidy 2 189 2,45
Vi dy danh gia 3 Chét tang d6 bén gidy 3 196 2,55
Vi dy danh gia 4 Chét tang do bén gidy 4 195 2,43
Vi du danh gia 5 Chét tang d6 bén gidy 5 197 2,35
Vi du danh gia 6 Chit tang d6 bén gidy 6 188 2,39
Vi du d4nh gia 7 Chét tang d6 bén gidy 7 188 2,40
Vi du danh gia 8 Chit tang d6 bén gidy 8 187 2,43
Vi du danh gia 9 Chiét tang d6 bén gidy 9 198 2,53
Vi du danh gia 10 Chit tang d6 bén gidy 10 199 2,55
Vi du danh gia 11 Chat ting d6 bén gidy 11 194 2,51
Vi du danh gia 12 Chit tang d6 bén gidy 12 194 2,53
Vi du danh gia 13 Chét tang d6 bén gidy 13 192 2,45
Vi du danh gia 14 Chét tang d6 bén gidy 14 191 2,49
Vi dy danh gia 15 Chét tang d6 bén gidy 15 205 2,65
Vi du danh gia 16 Chét tang d6 bén gidy 16 183 2,45
Vi du danh gia 17 Chit tang d6 bén gidy 17 198 2,55
Vi du danh gia 18 Chit tang do bén gidy 18 205 2,65
Vi dy danh gia 19 Chat tang d6 bén gidy 19 207 2,71
Vi du danh gia 20 Chat tang d6 bén gidy 20 185 2,24
Vi du danh gia 21 Chit tang d6 bén gidy 21 190 2,44
Vi du danh gia 22 Chét tang d6 bén gidy 22 194 2,52
Vi du danh gia 23 Chét tang d6 bén gidy 23 203 2,57
Vi du danh gia 24 Chiét tang d6 bén gidy 24 196 2,44
Vi du danh gia 25 Chét ting d6 bén gidy 25 193 2,38
Vi du d4nh gia 26 Chét tang d6 bén gidy 26 188 2,27
Vi du danh gia 27 Chét tang d6 bén gidy 27 197 2,59
Vi du danh gia 28 Chét tang d6 bén gidy 28 196 2,57
Vi du danh gia 29 Chét tang d6 bén gidy 29 198 2,61
Vi du danh gia 30 Chét tang d6 bén gidy 30 194 2,59
Vi du danh gia 31 Chét tang d6 bén gidy 31 195 2,58
Vi du d4nh gia 32 Chit tang d6 bén gidy 32 187 2,49
Vi du danh gia 33 Chét tang d6 bén gidy 33 185 2,44
Vi du danh gia 34 Chit ting d6 bén gidy 34 186 2,43
Vi du danh gia 35 Chét tang d6 bén gidy 35 198 2,50
Vi du danh gia 36 Chit tang d6 bén gidy 36 199 2,62
Vi du danh gia 37 Chét tang d6 bén gidy 37 190 2,63
Vi dy danh gia 38 Chiét tang d6 bén gidy 38 202 2,49
Vi du danh gia 39 Chét tang d6 bén gidy 39 197 2,54
Vi du danh gia 40 Chiét tang d6 bén gidy 40 184 2,32
Vi du danh gia 41 Chét tang d6 bén gidy 41 185 2,31
Vi du danh gia 42 Chit tang do bén gidy 42 180 2,23
Vi du danh gia 43 Chét tang d6 bén gidy 43 179 2,22
Vi du danh gia 44 Chit tang do bén gidy 44 178 2,23
Vi du danh gia 45 Chét tang d6 bén gidy so sanh 1 164 2,01
Vi du danh gi4 46 Chiét tang d6 bén gidy so sanh 2 170 2,09
Vi du danh gia 47 Chét ting d6 bén gidy so sanh 3 162 1,97
Vi du danh gia 48 Chét ting d6 bén gidy so sanh 4 171 2,11
Vi du danh gia 49 Chét tang d6 bén gidy so sanh 5 157 1,86
Vi du danh gia 50 Chét ting d6 bén gidy so sanh 6 145 1,74
Vi du danh gia 51 Chét tang d6 bén gidy so sanh 7 150 1,85
Vi du danh gia 52 Chit tang d6 bén gidy so sanh 8 168 2,00
Vi du danh gia 53 Chét tang d6 bén gidy so sanh 9 170 2,01
Vi du danh gia 54 Chit tang d6 bén gidy so sanh 10 169 1,99
Vi du danh gia 55 Chit tang d6 bén gidy so sanh 11 165 2,04
Vi du danh gia 56 CMC1+Chit tang d6 bén gidy so sanh 1 172 2,10
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(Kiém tra anh hudng cua d6 dan dién dén d6 bén gidy)

Trong cac vi du danh gia 1, 45, 46 va 56, do din dién cta huyén phu bdt giéy da st
dung va do din dién coa nude ding dé pha lodng duge thay ddi thanh 200 va 600mS/m
nhim dé x4c dinh 4nh hudéng cia d6 dan dién d6i véi do bén gidy dua trén su khac biét

trong chit ting d6 bén gidy. Két qua do dwgc thé hién trén cac hinh 1 va 2.

Tir bang 5 ¢6 thé thiy ring cac chit ting do bén gidy (chit ting do bén gidy 1 - 44)
thoa man didu kién cua sang ché nay dat hidu qua vuot trdi hon trong viée ting d6 bén gidy
s0 v6i cac chit ting d0 bén gidy (chét ting d6 bén gidy so sanh 1 - 11) khong théa méin didu

kién cua sang ché.

Céc vi du dénh gia 1, 21 - 25 cho thiy khi ty 16 khéi lrong cia thanh phan (A) va thanh
phin (B) trong chét ting d6 bén gidy 14 1: 2 dén 1: 99 thi hiéu qué céi thién do bén gidy vuot
trdi hon so véi cac chét tang do bén giéy trong vi du danh gia 20, 26 khong dat yéu cu vé

ty 18 khéi lwong da @& cép & trén (chét ting d6 bén gidy 20, 26).

Céc vi du dénh gi 1, 35 - 41 cho thiy khi thanh phin (A) trong chét ting d6 bén gidy
12 mudi cua carboxymetyl xenluloza thi tac dung cai thién do bén giéy vuot troi hon so @6

bén gidy c6 thanh phin (A) chira cac tac nhan khac (chat ting d6 bén gidy 42 - 44).

Céc vi du danh gié 1, 35 - 39 cho thiy khi d6 thay thé ctia mudi carboxymetyl xenluloza
12 0,4 dén 1,4 thi hiéu qua cai thién d6 bén gidy vuot tréi hon so v&i hidu qua cua chét ting
do bén gidy c6 chira mubdi carboxymetyl xenluloza ma d¢ thay thé nim ngoai pham vi néu

trén (chat ting do bén gidy 40, 41).

So sénh gitta vi du danh gi4 1 va vi du danh gia 56 cho thiy chét ting dd bén gidy dugc
chudn bi bing cach tron truede thanh phin (A), thanh phin (B) va mudi kim loai da duge
diu chinh lugng ion kim loai dat hiéu qua nang cao d6 bén gidy vuot trdi hon han so véi

phuong phép 1am gidy dugc thém vao thanh phan (A), rdi méi thém thanh phan (B) sau d6.

Hinh 1 va Hinh 2 cho thiy ring chit ting d6 bén gidy theo sang ché nay cho hiéu qua

vugt trdi trong viée cai thién do bén giéy ngay ca khi d6 dan dién dao dong.
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YEU CAUBAO HQ
1. Chét ting do bén gidy c6 chira cac thanh phan (A) va (B) dudi ddy, 1a chét ting do bén
giéy dic trung & chd co ty 18 khéi lugng cia ion kim loai héa tri mgt hodc hda tri hai duge
xé4c dinh bang cach phan tich ICP (inductively coupled plasma) tir 0,02 - 0,05 so vdi tong
lwong thanh phén (A) va (B) ¢6 trong chat ting d6 bén gidy ndi trén, (tuy nhién khong bao

gdm ion kim loai lién két véi nhém carboxyl ¢6 trong thanh phan (A)), trong d6
thanh phan (A) 14 polysacarit tan trong nudc ¢ chira nhém carboxyl

thanh phan (B) 1a san phdm polyme héa ctia (meth) acrylamit 55 - 99% mol, don phan tir
cation 0,5 - 20% mol, don phan tt anion 0,5 - 15% mol, cadc don phén tir khac 0 - 10% mol.

2. Chét tang d6 bén gidy theo diém 1, dic trung & ty 16 khéi lwong ciia thanh phin (A) véi
thanh phan (B) 1a tir 1:2 dén 1:99.

3. Chét tang d6 bén gidy theo diém 1 hodc 2, vdi dic trung & thanh phan (A) 1a mubi caa

carboxymetyl xenluloza.

4. Chét tang d6 bén gidy theo diém 3 v6i dic trung & d6 thay thé ciia mudi carboxymetyl

xenlulozala 0,4 - 1,4.
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