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Linh vie ki thuit dwoc dé cip

Séang ché dé cap dén gidy khang khuén chira chét khang khuén.
Tinh trang k§ thuit cia sang ché

Thong thuong, chit khang khuan duoc bd sung vao cac san phim thim
hat nhu ta 16t va bang vé sinh ding mot 1an dé giam mui khoé chiu ¢6 ngudn gbce
tlr chét bai tiét trong khi mac va tuong ty. Tai liéu patent 1 bdc 16 thanh phan
clia cac san pham thdm hut, vi du, gidy c6 hiéu sudt khéng khuan c6 thé st dung
lam tAm boc 161 bao pht 161 thim hat. Trong vi du trong Tai liéu patent 1, chat
16ng tng dung chira chat khang khuan duoc san xuat bang cach sir dung nude c6
do cing trong pham vi xac dinh trude va chét long tmg dung nay dugc ap dung
cho mang gidy udt dé san xudt gidy c6 hiéu suét khang khuén.
Danh sach trich dan
Tai li€u patent
Tai li€u patent 1: JP 2016-168133 A
Ban chit ky thuét ciia sang ché

Séang ché dé cap dén gidy khang khudn chira chat khang khuan va canxi.

Tét hon 14, theo gidy khang khuan theo sang ché, ham luong canxi mdi 0,1
g gidy khang khuén bang 500 ppm hodc 16n hon.

Sang ché ciing dé cép dén phuong phap san xuat gidy khang khuan, cé
budc san xudt gidy tao thanh mang gidy udt bang cach san xudt gidy uot sir dung

nudc san xuat gidy c6 do ciing cia nudc 5° dH hodc lon hon.
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Tét hon 13, phuong phap san xuét theo sang ché c6 bude 4p dung chét
khang khuin dé 4p dung chét 16ng chtra chit khéng khudn duoc chuén bi tir chét
khang khuan va nuéc pha loing ctia né 1én mang gidy uét.

Tét hon 13, phuong phap san xudt theo sang ché c6 bude lam khé bao gbm
gia nhiét va lam kh6 mang gidy udt sau khi trai qua budc ap dung chat khang
khuén.

Tét hon 13, trong phuong phap san xudt theo séng ché, do clmg cua nudc
trong nudc pha loang bang hozc nho hon do cliimg cta nude trong nudc san Xuét
gidy.

Céc dac diém khac cta sang ché s& 16 rang tir yéu cdu bao hd va mo ta sau.
MG ta chi tiét sang ché

Trong khi mdc san phém thdm hut, 151 tham hat bi bién dang boi ngoai luc
ching han nhu 4p luc co thé clia nguoi mic va truong nd khi hép thu chét long
co thé nhu nuéc tidu bai tidt, do d6 cin phai c6 tAm boc 181 bao phit 18i tham hut
linh hoat va dé udn dé theo su bién dang va truong nd cua 161 tham hut. Ngoai ra,
c4c thanh phan cta san pham thdm hat khong phai tdm boc 161 can phai c6 tinh
linh hoat trong nhiéu truong hop.

Sang ché dé cap dén viéc cung cép gidy khang khuén linh hoat c6 hidu
sudt khang khuan. Sang ché cling dé céap dén phuong phap san xudt gidy khang
khuén, cho phép san xuét gidy khang khuan linh hoat c6 hiéu suit khang khuan
mot cach hiéu qua.

No6i chung, nude dugce st dung trong san xudt gidy uét trong nha may san

xuat gidy (sau day con dugc goi la "nude san xuat giay") thuong c6 dd cing cua
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nude tir 2 dén 4,5° dH. Ngoai ra, n6i chung, c6 xu hudng tranh stir dung nudce co
do cing cao do lo ngai vé tic nghén duong 6ng dan nude do hinh thanh can. La
két qua ctia nhidu nghién ctru khéc nhau, tac gia sang ché da phét hién ra rang co
thé thu duoc gidy linh hoat bang cach san xuét gidy udt theo phuong phap thong
thuong st dung nudc san xuét gidy c6 do ctmg cia nude cao hon nude san xuét
gidy thong thuong. Téac gid séng ché ciing d3 phét hién ra rang gidy linh hoat
duoc san xudt st dung nudc san xuét gidy c6 do cimg cao c¢d ham lugng canxi
cao hon so véi gidy dugc san xuét st dung nudc san xuét gidy thong thuong.
N6i chung, dugc biét rang sy clng ton tai cua chét khang khuén va ion
kim loai gy ra ion kim loai lam giam hiéu sudt khang khuén cua chét khang
khudn. Vi du, dugc biét rang tac dung (hiéu suét khur trung) ctia xa phong déo
nguoc chéng han nhu mudi benzalkoni duoc dai dién boi cong thie (1) duge md
t4 bén dudi co6 xu huéng bi anh hudng boi do cung ctia nudc. Theo W.S.
Mueller va O. B. Seely [Soap & Sanitary Chemicals, 27, No.6, 131(1951)], cac
ion kim loai héa tri hai va hoa tri ba ¢6 kha nang can tr¢ hiéu suét khir tring cia
xa phong dao nguoc 16n hon ion kim loai hoa tri mot, va ty 1¢ kha néng can trd
nhu sau: (ion kim loai héa tri mdt):(ion kim loai héa tri hai):(ion kim loai hoa tri
ba)=1:100:1000. Ngoai ra, trong truong hop chung v& san xuat gidy co hiéu suét
khéng khuén, chét khéng khuén dugc pha lodng dién hinh véi nude gidng nhu
nude san xudt gidy va dugc st dung. Néu nuéc c6 dd ctimg cao c6 do cling cua
nuée 5° dH hodc 16n hon nhu nude san xuét gidy, tic 13, st dung nudc pha
lodng, nudc c6 dd cimg cao chira lugng ion kim loai tuong d6i 16n (ion canxi,

ion magie, v.v..). Két qua 13, co hoi tao ra mudi kim loai (cn) thong qua phan
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g ctia chat khang khuén va cac ion kim loai ¢6 ngudn goc tir nuée pha lodng
tang 1én, do d6 khong thé thu dugc hiéu sudt khang khuan nhu thiét ké. La ket
qué ctia nhidu nghién ctu khac nhau vé vén dé ndy, tic gia sang ché da phat hién
ra rang co thé thu duoc ca hoat tinh khéng khuén va tinh linh hoat cta gidy bang
cach tach nudc san xudt gidy va nudce pha lodng, v6i do cliing cua nude trong
nudce pha lodng dugce thiét 1ap bang hodc nho hon d§ climg cua nude trong nudce
san xuét gidy.

Gidy khang khuan theo sang ché chira chat khang khudn. Hiéu suét khang
khuAn cta gidy khéng khuan theo sang ché dugc thé hién boi chét khang khuan
c6 trong gidy khang khuan. La chét khang khuan duoc st dung trong sang ché,
nhitng chét c6 thé ngan chin sy tdng sinh cta vi khudn c6 thé duoc str dung ma
khong co6 gioi han cu thé, va nhiing chit c6 tac dung 1am tiéu tan ngudn gay mui,
tte 13, nhitng chat co tac dung ngén chin sy tang sinh vi khuén binh thuong cta
da, vi khuan dudng rudt, va cac enzym cd ngudn goc tir d6 gy mui dugc vu tién.
Vi du, cé thé sur dung chét khang khuén ngin chan hodc lam tiéu tan sy tang
sinh va phat trién cua vi khuan lién quan dén viéc tao ra mui nuGe tidu. Vi dy vé
cac chit khang khuan dugc st dung trong sang ché bao gbm mot hodc nhiéu loai
duoc chon tir cac chét khang khudn v6 co, chat khang khuén hitu co, va tuong tu.

Vi du vé céc chit khang khuin vo co bao gdm mot hogc nhiéu loai dugc
chon tr b0t min va tinh thé hinh kim bao gém cac ion kim loai khang khuén va
mudi cta, vi du, bac, kém, déng, sat, magie, canxi, nhom, antimon va bitmut
duoc ho tro trén chét mang.

Vi du vé cac chat mang bao gom mot hodc nhicu loai duge chon tu zeolit,
4
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silic dioxit, thay tinh trong lugng phan tu thap, canxi phosphat, ziriconi
phosphat, silicat va titan oxit.

Vi du vé cac chét khang khuén hitu co bao gém mot hodc nhiéu loai duoc
chon tir chét khang khuén cation, chat khang khuén anion, va chit khang khuan
khong ion.

Vi du vé céc chét khang khuén anion bao gém mot hodc nhiéu loai duoc
chon tu pirocton olamin[mudi 1-hydroxy-4-metyl-6-(2,4,4-trimetylpentyl)-
2(1H)-pyridon monoetanol amin] kali oleat, natri 1-pentasulfonat, natri 1-
decansulfonat, natri butylnaphtalensulfonat, natri ~dodexylsulfat, natri
dodexylbenzensulfonat, va natri hexadexylsulfat.

Vi du v& céc chét khang khuén khong ion bao gom mot hodc nhiéu loai
dugc chon tur chlorhexidin hydroclorua, chlorhexidin gluconat, triclocarban,
triclosan, isopropylmetylphenol, halocacbon, va este paraoxybenzoat.

Duogc uu tién la chét khéng khudn dugc st dung trong sang ché chira chét
khang khuan hitu co. Ly do la chit khang khuan hitu co ¢6 tac dung khing
khudn cao hon so v6i chét khang khuan vé co nhu k&m oxit va chét khang
khuén chira bac. Hon nita, chét khang khuén v6 co khong hoa tan dién hinh
trong nudc, do do khi chét khang khuan duogc 4p dung cho gidy béng phuong
phap ap dung khong tiép xtc nhu phun bang binh phun, viéc st dung chét khang
khuén hitu co lam chit khang khuan dugc uu tién hon tir quan diém v& ngudn
cung on dinh.

Nhu duoc mé ta bén dudi, trong qué trinh san xut gidy khang khuén theo

sang ché, str dung chét long chua chét khang khuan duogc chuén bi béng cach
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pha lodng chét khang khuén véi nudce pha lodng. Do d6, duge uu tién chét khang
khudn duge st dung trong sang ché c6 thé hoa tan trong nudc & mot mirc do nao
d6 hodc co thé phan tan trong nude, tir quan diém san xuét hiéu qua gidy khang
khuén vé6i su chudn bi d& dang chét 1ong chia chét khang khudn, tir quan diém
ngan ngira tic nghén trong budc phun chit 1ong chira chit khang khuan va tuong
tu. Cu thé, chat khang khuan dugc st dung trong sang ché co ty 1é du duogc do
bang phuong phap sau tot hon 1a nho hon 0,5% khdi luong, t6t hon nita 14 0,3%
khéi luong hodc nhé hon, va thdm chi t&t hon nita 12 0% khéi lugng. Néi cach
khac, ty 16 bang 0% khéi luong hodc 1én hon. Luu y rang trong cac vi du san
xuét duoc mo ta bén dudi, hai loai chét khéng khudn A va B duoc st dung, va
chét khéng khudn A ¢6 ty 1& du 0,01% khdi luong, va chét khéng khuan B c6 ty
1& du 0,005% khéi luong.
Phuong phap do ty 1€ du

Trong cbc md ¢6 dung tich 100 mL, cho vao 10 g chét khang khuén can
do va 90 g nuéc khir ion (nhiét do nude: 20°C) va tron vira du dé chuén bi chét
16ng chira chét khang khuan. Chét 1éng chira chét khang khuén nay dugc dé yén
trong moi truong & nhiét do khi quyén 25°C trong 1 gid, va sau d6 dugce d6 1én
sang day c6 16 180 mét. Po khdi lwong phan con lai khong di qua sang day, va
gia tri do dugc xac dinh la luong phﬁn con lai M1. Tu luong phén con lai M1 va
khéi luong ban dau cua chit khang khuan MO (=10 g), ty 1& du cta chit khang
khuén (% khdi luong) duoc tinh theo cong thirc sau:

Ty 18 du (% khéi lugng)=(M1/M0)x100
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Cac vi du duoc uu tién v& chét khang khudn dé st dung trong séng ché
bao gém chét khang khuin cation, 1a mot trong cac chét khang khuan hiru co.
Chét khang khuan cation 13 chét khang khuén c6 trong gidy khang khuén ngan
chin hiéu qua sy tang sinh cua vi khuén c6 ngudn gbe tir chét bai tiét, do d6 c6
thé ngan chin mot cach higu qua sy bét tién do su tang sinh cta vi khuén.

Tac dung ndi bat khi gidy khéang khuan theo sang ché duoc str dung lam
gidy khang khuan cho céc san pham thAm ht, tac 13, 1a thanh phan clia cac san
phAm thAm hiit chang han nhu ta 16t dung mot 1an (vi dy, tim boc 181). Vi dy, su
tao ra mui khé chiu trong khi mac va cdc van dé vé da cia ngudi mac co thé
duoc ngan chan mot cach hig¢u qua.

Chét khang Kkhudn cation c6 tac dung ngan chdn sy tang sinh cua cac vi
sinh vat va enzym c6 ngudn gbe tir vi sinh vét 1a ngudn tao ra thanh phan mui
khé chiu trong pha long cua chét bai tiét nhu nude tiéu. Do tac dung cua chat
khéng khuéan cation, ngudn tao ra thanh phan mui trong san pham thAm hut bi
Jam tiéu tan, do d6 tac dung khir mui ¢6 thé dugc the hién.

Téc dung khtr mui sinh hoc nhu vay cua chét khang khuén cation c6 hiéu
qua chéng lai nhiéu loai thanh phﬁn mui khéc nhau tir axit dén kiém, chéng han
nhu c4c axit béo bac thép, phenol, mecaptan, xeton, aldehyt, va amin.

Trong s6 cac chét khang khuén cation, céc chat chira mubi amoni bac bon
duoc uu tién, vi hoat tinh khang khudn cao c6 thé duoc thé hién ngay ca vai
nong do thap.

Mudi amoni bac bdn ¢6 thé duge st dung ma khong ¢ bét ky gidi han cu

thé, va cac vi du vé ching bao gdbm mudi alkylpyridini, mudi benzethoni, muoi
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benzalkoni, mubi monoalkyltrimetyl amoni, va mudi dialkyldimetyl amoni, tir
d6 mot hodc nhiéu loai co thé duoc chon dé st dung.

Trong sd céc chét khang khuAn cation chtra mudi amoni béc bdn, cac chét
chtta mdt hoac nhiéu mudi amoni béc bdn duoc chon tir xetylpyridini clorua,
benzethoni clorua, dequalini clorua, didexyldimetylamoni clorua, benzalkoni
xetyl phosphat, va benzalkoni clorua duge uu tién déc biét.

Trong s6 cac mudi benzalkoni, mudi benzalkoni duoc dai dién bdi cong
thirc (1) sau duoc vu tién dac biét, vi hoat tinh khéang khuin cao c6 thé dugc thé
hién véi ndng d6 thap hon nira.

[Cong thirc hda hoc 1]
— m
R1

| ® S
CH,—N—CH; | X (1)

|

R2

(. -

Trong cdng thtc (1), R' va R? giéng nhau hodc khac nhau va mdi loai dai
dién cho nhém metyl, nhom etyl, nhém alkyl mach théng hodc mach nhanh co
tir 8 dén 20 nguyén i cacbon, hodc nhom alkenyl mach thang hodc mach nhanh
c6 tir 8 dén 20 nguyén tir cacbon; va X" dai dién cho anion héa tri mot.

Céc mubdi benzalkoni duge dai dién béi cong thire (1) c6 thé dugc st dung
riéng 1é hodc két hop hai hogc nhiéu loai.

Céc vi du vé su két hop duoc uu tién cia R' va R* trong cong thire (1) bao
gdm su két hop ctia R! 1a nhém metyl va R? la nhém alkyl mach thang hoac

mach nhénh ¢6 tir 8 dén 20 nguyén tir cacbon, va t6t hon 1a tir 8 dén 18 nguyén

8
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tr cacbon.

Ngoai ra, cdc vi du vé ching bao gbm su két hop ctia R' va R? 1a ciing mot
nhém, va nhém nay 1a nhém alkyl mach thang hodc mach nhanh c6 tir 8 dén 20
nguyén tu cacbon, va t5t hon 12 tir 8 dén 18 nguyén tit cacbon.

Trong cong thirc (1), dugc uvu tién anion hoa tri mot duoc dai dién boi X,
vi du, 1a ion halogenua hodc nhém hoat dong anion. "Nhém hoat dong anion"
nay de cap dén ion c6 céc dic tinh hoat dong bé mit anion.

Puoc uu tién nhom hoat dong anion ¢ 6 nguyén tir cacbon hoac 16n hon,
va tot hon 1a 10 nguyén tir cacbon hozc 16n hon.

Ciing duoc wu tién nhém hoat dong anion c6 20 nguyén tu cacbon hodc
nho hon, va tbt hon 13 18 nguyén tir cacbon hogc nho hon.

Puoc wu tién nhém hoat dong anion dé st dung 1a nhom hoat dong anion
chira nhém alkyl mach thiang hodc mach nhéanh hodc nhom alkenyl mach thang
hodc mach nhanh.

Duoc vu tién nhom hoat dong anion dé st dung la nhém chtra mdt hodc
nhidu mudi duge chon tir, vi du, mudi este alkyl phosphat, mudi alkyl carboxylat,
mudi alkyl sulfonat, va mudi alkyl sulfat, tir quan diém vé kha nang khang
khuén.

bac biét duoc uu tién dé su dung nhém chura alkyl phosphat dugc dai dién

bdi cong thirc (2) sau tor quan diém an toan (su kich tmg da thap).
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[Cong thirc hoa hoc 2]
@)
o
R°0 —rr—o ©)
OR*

Trong cong thic (2), mot trong s6 R3va R*dai dién cho nhom alkyl mach
thang hodc mach nhanh c6 tir 6 dén 20 nguyén tr cacbon hogc nhom alkenyl
mach thang hodc mach nhéanh c6 tir 6 dén 20 nguyén tir cacbon, va mét trong s6
R3va R* khéc dai dién cho nguyén tir hydro, nhém metyl hodc nhom etyl.

Vi du vé su két hop duoc uu tién cia R va R* bao gdm su két hop cua R?
1a nguyén tir hydro va R* 12 nhom alkyl mach thing hodc mach nhanh co tlr 8
dén 20 nguyén ti cacbon, va t6t hon 1 tir 8 dén 18 nguyén tir cacbon. C6 nhém
hoat déng cation (amin bac bén) cua alkyl chudi dai, két cAu (su céng kénh va
tinh linh hoat) ctia gidy khang khuan c6 thé duoc cai thién.

Trong s6 cac mudi benzalkoni dugc mo ta & trén, dac biét thich hop dé su
dung mot hoac nhiéu loai dugc chon tir benzalkoni clorua va benzalkoni xetyl
phosphat tur quan diém vé hoat tinh khang khuén cao, do an toan va déc tinh tac
dung nhanh.

Trong sb céc chét khang khuan cation hitu co, benzalkoni xetyl phosphat
duoc vu tién dic biét do do an toan tuong d6i cao v6i su can bang t6t gitra hoat
tinh khang khuén va sy kich img da thap (d6 hoa tan trong nudc thap).

Vi diéu nay, viéc st dung gidy khang khuan theo sang ché lam gidy khang

khuén cho céc san phém thadm hut, tic 13, thanh phﬁn (vi du, tdm boc 16i) ctia san
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phdm thdm hut, ddc biét hiéu qua.

La benzalkoni clorua, chit khang khudn dugc ban voi tén thuong mai
"Sanisol B-50" cua Kao Corporation co thé dugc st dung, va la benzalkoni xetyl
phosphat, chat khang khuéan duge ban véi tén thuong mai "Sanisol P-2" cua Kao
Corporation c6 thé duoc str dung.

Gidy khéang khudn theo sang ché co gid trj hoat tinh khéng khuén t6t hon
12 1 hoac 16n hon, tot hon nita 1a 1,5 hodc 16n hon, va tham chi t5t hon nfré la?2
hodc 16n hon, gia tri hoat tinh khang khuén nay duoc do theo phuong phap hép
thu dung dich vi khuén trong JIS L 1902: 2015 "Determination of antibacterial
activity and efficacy of textile products".

Ngoai ra, gia tri hoat tinh khang khuan thuc té bang 6 hodc nho hon.

Gié tri hoat tinh khéang khuan 1 chi sb vé hiéu suat khang khuén cua gidy
khang khuén, va hiéu suat khang khuan dugc dénh gia cao hon khi gia tri nay
tang 1én. Gidy khang khuén c6 gié tri hoat tinh khang khuén bang hodc 16n hon
gi6i han dudi duge mo ta ¢ trén ¢ thé ngan chin hiéu qua sy tang sinh cua vi
khuan.

Pic biét, do su ting sinh cia vi khuan c6 nguén géc tr chét bai tiét nhu
nuée tidu c6 thd bi ngan chin mdt cach hiéu qua, gidy khéng khuén dic biét
thich hop lam gidy khang khuén cho cac san pham thdm ht, tie 13, thanh phan
(vi du, tAm boc 161) ctia cac san phim thdm hut.

Phuong phap cu thé dé do gia tri hoat tinh khang khuén nhu sau.

Phuong phap do gié tri hoat tinh khang khuan

Phép do dugc thuc hién theo phuong phap hép thu dung dich vi khuén
11
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trong "Determination of antibacterial activity and efficacy of textile products”
(phuong phéap xac dinh dinh lugng bao gdm viée cdy dung dich vi khuén cay thi
nghiém tryc tiép 1én méu thir) dugc mo ta & trén, va trong trudong hop khong co
cac diéu khoan rd rang trong JIS, phép do dugc thuc hién nhu sau.

6.5. Lam moi truong dinh dudng (NB)

B6 sung 8 g mdi trudng nudi céy do Becton, Dickinson and Company san
xuAt vao 1000 mL nude cit do Kanto Chemical Co., Inc. san xuét, va khudy déu
dé thu duoc dung dich nuéce. Dung dich nudc nay dugc diéu chinh dén d6 pH
6,9+0,2, va sau do khu trung trong ndi hdp dé thu dugc méi trudng dinh dudng
(NB).

6.11. Lam moi truong thach (EA)

B4 sung 2,5 g chiét xuAt nAm men khir nuéc Bacto™ Yeast Extract do
Becton, Dickinson and Company san xuét, 5,0 g tripton dugc lam tur casein
Bacto™ Tryptone do cing mét cong ty san xuédt, 1,0 g D(+)glucoza do
FUJIFILM Wako Pure Chemical Corporation san xuét, va tir 12 dén 15 g thach
do FUJIFILM Wako Pure Chemical Corporation san xudt vao 1000 mL nude cat
do Kanto Chemical Co., Inc. san xuét, va khuéy déu dé thu duogc dung dich nudc.
Dung dich nudc nay dugc didu chinh dén d6 pH 7,2+0,2 va sau d6 duogc khir
trung trong thiét bj khir tring bang hoi ap sudt cao (CLG40L, ndi hap) do ALP
Co., Ltd. san xuét trong didu kién & nhiét d6 120°C+2°C va ép suat 103 kPa+5

kPa dé thu duoc mdi truong thach (EA) cho phuong phap nu6i cay do dia.
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7. Ching thtr nghiém

Tén vi khudn: truc khudn rudt két, md& WDCM: Escherichia coli NBRC
3301
7.2.4. Lam chung thr nghiém (phuong phap moi truong nghiéng)

Phuong phap moi truong nghiéng nhu sau. P6 khoang 10 mL mdi truong
thach (EA) duoc gia nhiét trude dé lam néng chay vao trong éng nghiém 50 mL
do AS ONE Corporation san xuét, va bit ddu ho ctia bng nghiém bang ntt bong
do AS ONE Corporation san xuat. Sau khi hoan thanh khir tring trong ndi hap,
6ng nghiém duoc dit & goc nghiéng khoang 15 do so véi mét phing nam ngang
trong phong sach, dé moi truong thach (EA) duge dong dac. Cac 6ng nghiém bi
mét nude ngung tu dugc hoa tan va dong dac lai dé st dung. Do d6, moi trudong
nghiéng duoc thuc hién.

Tiép theo, vi khudn (truc khudn rudt két) duoc cdy vao mdi truong
nghiéng dé tao tién nudi cdy A. Moi truong nghiéng c6 vi khudn duoc cdy (tién
nuéi ciy A) dugc nudi cdy ¢ 37°C+2°C trong 24 dén 48 gio trong may diéu
nhiét nhiét do thép IJ101W do Yamato Scientific Co., Ltd. san xuét, va sau do
duoc bao quan & nhiét do tir 5 dén 10°C. Luu ¥ rang khi bdi vong bach kim 1én
moi truong nghiéng, vi khuén dugc phéan tan trong nude ngung tu duoc thé hién
trong 6ng nghiém va dudng thang duoc vé tir d6 vé phia trén mit nghiéng. Pau
mut cua vong bach kim dugc nhic 1én khéi méi trudng mot lan, va sau do lai
dugc nhiing vao nudc ngung tu. Lan nay, duong ubn khic duge vé vé phia trén

mat nghiéng.
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8.1.1.2. Tién nubi cay B

Cho 20 mL méi trudng dinh dudng (NB) vao binh hinh nén c6 nép dung
tich 100 mL do AS ONE Corporation san xuét. TUr dia tién nudi cdy A, khuan
lac dugc gat ra béng vong bach kim, va khuén lac duoc céy vao dung dich nudi
cay trong binh. Do d6, tién nudi cdy B duoc thuc hién.
8.1.1.3. Tién nudi cay C

Cho 20 mL méi trudng dinh dudng (NB) vao binh hinh nén c6 nép dung
tich 100 mL do AS ONE Corporation san xuat. B6 sung 0,4 mL dung dich nudi
cy tién nuodi ciy B vao binh hinh nén c6 nép, dé tao ra tién nudi ciy C.
8.1.2. Chuén bi dung dich vi khuén cay thtr nghiém

Nong d6 vi khuén cua tién nuéi cay C sau khi nudi cly duoc kiém soét &
mic tir 1x10° dén 3x10° CFU/mL bang cach st dung mdi trudong dinh dudng
(NB) pha lodng 20 Jin véi nuée & nhiét dd phong bang méay do quang phé (U-
3310) do Hitachi High-Technologies Corporation san xuét. Do d6, dung dich vi
khuan céy thtr nghiém duoc chuan bi.
8.1.4. Van hanh thtr nghiém
8.1.4.1. CAy 1én mau thtr

La mau tht, gidy khang khuan can do duoc dit vao lo nhd, va dung dich
vi khuén cdy thtr nghiém duéi dang dung dich cdy duoc cdy vao mau thir. Cu thé,
str dung Pipetman (P200) do Gilson san xudt, cdy 0,2 mL mdi vét dung dich cdy
1én nhiéu vét trén mdt mat ctia mau thir trong lo nho. Trong truong hop do, ngan

cam sy tiép xtc clia dung dich cdy v6i bé mat thanh va ndp lo nho.
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8.1.4.2. Rura sach ngay sau khi ciy

Ngay sau khi cdy 1én mau tht, bd sung 20 mL dung dich NaCl dang
truong vao moi 1o nho gé)m 3 mau vat mau thr nghiém va 3 mAu vat mau dbi
chirmg. Dung dich NaCl dang truong dugc chuén bi bing cach bd sung 8,5 g
natri clorua do FUJIFILM Wako Pure Chemical Corporation san xuét vao 1000
mL nuéc cat do Kanto Chemical Co., Inc. san Xuét, khuéy déu hon hop, va sau
d6 khir tring hdn hop nay trong ndi hap.

Tiép theo, van chat nép lo nhd, va thuc hién qué trinh roa sach (JIS L
1902: 2015: Phu luc B) bang méy tron xody (TX-3000L do AS ONE
Corporation san xuét). Trong qué trinh rtra sach, déy lo nho dugc ép vao tam, bd
phén gilt dugc lam tir cao su va l4c 5 gidy duogc thuc hién 5 vong.

Ngau nhién, trong trudng hop do gia tri hoat tinh khang khuan cua gidy
khang khuan dugc st dung lam thanh phan clia cac san phdm thdm hat nhu ta 16t
ding mot 1an 6 san trén thi trudng va cac san pham khac nhau, c6 thé st dung
phuong phap sau. St dung may sdy hoac binh phun lanh, chét két dinh néng
chay duoc lam khong hiéu qua dé loai bod cAn thén cac thanh phﬁn khac trong
san phdm, do do6 thu duoc gidy khang khuén can do. Do d6, gia tri hoat tinh
khang khuén cta gidy khang khuén thu dugc ¢6 thé duoc do theo phuong phap
hép thu dung dich vi khuan trong "Determination of antibacterial activity and
efficacy of textile products". Phuong tién dé 14y gidy khéng khuén ra thuong
duoc st dung trong cac phép do khac trong md ta hién tai.

Ham luong chat khang khuén trong giay khang khuén theo sang ché c6 thé

duoc thiét 1ap thich hop tuong tng véi viée st dung gidy khéng khuan va tuong
15
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tur, sa0 cho c6 thé thé hién hiéu sudt khang khudn xéc dinh truée. Tl quan diém
dat dugc gidi han dudi hodc 16n hon cua gid tri hoat tinh khang khuan dugc md
ta & trén, ham luong chét khang khudn trong gidy khang khuén theo séang ché
duoc biéu thi béng khoi luong mdi don vi dién tich (trong lugng co so) tSt hon
12 0,001 g/m?hodc 16n hon, va tot hon nita 1a 0,01 g/m?hodc 16n hon. Néi chung,
khi ham luong chit khang khuén ting 1én, hidu sudt khang khuén s& cai thién.

Ngoai ra, tr quan diém kich tng da va tinh thAm cta chat bai tiét nhu
nuée tidu, ham luong chat khang khuin trong gidy khéng khudn theo sang ché
t6t hon 14 0,2 g/m*hodc nhé hon, va t6t hon nita 1a 0,1 g/m*hodc nh6 hon. Ddc
biét, trong truong hop st dung gidy khang khudn lam thanh phan cla céac sén
phim thAm hat, duoc wu tién ham luong bang hodc nho hon giéi han trén tir
quan diém kich Gng da va tinh thdm ctia chat bai tiét nhu nude tiéu.

Theo gidy khang khuin cta sang ché, ham lugng canxi mdi 0,1 g gidy
khang khuén bang 500 ppm hodc 16n hon. Tac gia sang ché da phat hién ra rang
ham luong canxi cua gidy c6 thé 1a chi s vé tinh linh hoat cta gidy, va gidy c6
tinh linh hoat cao hon khi ham luong canxi tdng lén.

Vi du, v6i ham luong canxi mdi 0,1 g gidy khang khuan bang 500 ppm
hodc 16n hon, trong truong hop st dung gidy khéang khudn 1am tdm boc 13i dé
bao phi 181 thim hat, khi 181 thAm hut bj bién dang boi 4p luc co the hodc tuong
tu, hodc truong nd khi hép thu chat bai tiét nhu nude tiéu, giéy khang khuan
dudi dang tdm boc 16i c6 thé gay ra gidn nd hodc bién dang theo sy bién dang va
truong nd cua 101 thAm hut, do d6 hau nhu khong xay ra sy bét tién nhu gy tAm

boc 101.
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Ham lugng canxi modi 0,1 g gidy khang khuin theo sang ché t6t hon 1a 510
ppm hodc 16n hon, va t6t hon nita 1a 515 ppm hodc 16n hon, tr quan diém cai
thién tinh linh hoat.

Mit khdc, tir quan diém bao dam do bén gidy bang céc lién két hydro giita
céc soi cau thanh nhu soi xenluloza clia gidy khang khuén duoc duy tri, gidi han
trén ctia ham luong canxi mdi 0,1 g gidy khang khudn theo sang ché t6t hon 13
800 ppm hodc nhd hon, tdt hon nita 1a 750 ppm hodc nho hon, va con t5t hon
nita 1a 700 ppm hogc nho hon.

C6 thé kiém soat ham lugng canxi mdi 0,1 g gidy khing khuan dén 500
ppm hoac 1én hon bang cach st dung nudc c¢d dd cimg cao ma thuong khong
dugce st dung lam nudc san xuét gidy dé san xuét gidy udt trong qua trinh san
xudt gidy khang khuén bing phuong phip san xuét gidy uét dugc biét thong
thuong, va céc chi tiét vé diém nay s& dugc mo ta sau.

Ham lugng canxi cua gidy khang khuin duoc do bang phuong phap sau.
Phuong phap do ham lugng canxi cua gidy

Cbc méd duoc 1am bang Teflon (nhén hidu da duge dang ky) (do AS ONE
Corporation san xuét) va kinh ddng ho duogc lam bang Teflon (nhén hiéu d&
duoc dang ky) dugc ngdm trong bé chtra axit nitric 1 ngay hodc 16n hon. Sau do,
cbc mé va kinh dong hd duogc lay ra khoi bé chira axit nitric, rira bang nude siéu
tinh khiét, va sau d6 lam kho. Riéng biét voi thao tac, gidy can do duoc cat
thanh céc hinh vuéng c6 canh 5 mm bing kéo gbm dé thu duoc cdc manh nho.
Kéo duoc rira nhe béng con va nude trude khi st dung, va sau do lau sach hoi

4m trén dé. St dung can, can 0,1 g c4c manh nho thu duge va ghi lai dén chit s6
17
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thap phan thr tu. Cdc manh nho da can duoc phén doan trong cbe mo di rira
sach va dugc can chinh x4c. Cho 30 mL axit clohydric (do Kanto Chemical Co.,
Inc. san xuét, d& do phd hap thu nguyén tr) va 10 mL axit nitric (do Kanto
Chemical Co., Inc. san xuét, dé do phd hap thu nguyén twr) vao cbc mé. Sau do,
day phan mé phia trén ctia cbc mo bang kinh dong ho da rira sach, va dat coc mo
lén bép dién. Trong didu kién nhiét do bép dién 1 tir 200 dén 250°C, thyc hién
xtt Iy nhiét trong 3 gid. Trong khi xt Iy nhiét, quan sat trang thai phéan huy cua
lugng chtra trong cdc mo, sao cho axit nitric duge bd sung vao d6 mot cach
thich hop. Sau khi xt 1y nhiét, kinh déng hd dugc dich chuyén dé co dic luong
chira thanh 10 mL. Sau khi ¢6 dic, cc mo duogc dit xudng khoi bép dién dé lam
ngudi, va bo sung 2 mL axit nitric vao luong chira trong cbc mo. Bén trong cua
kinh dong hé duoc trang bang mdt luong nhd nude siéu tinh khiét (do
FUJIFILM Wako Pure Chemical Corporation san xuat), va nude siéu tinh khiét
duoc st dung dé trang duge cho vao cdc mo. Luong chira trong cbc mo duoc
chuyén vao DigiTUBE 50 mL dugc rua bing nudc siéu tinh khiét. Bén trong
cbc mo sau khi chuyén lugng chira duge trang bang mdt lwong nhéd nude siéu
tinh khiét, va nudc siéu tinh khiét duoc st dung dé trang duogc chuyén vao
DigiTUBE 50 mL. Thé tich ctia luong chira (dung dich nudce) trong DigiTUBE
50 mL duogc cd dinh & thé tich 50 mL, va lugng chira dugc xac dinh l1a dung dich
thir nghiém. Canxi trong dung dich thtr nghiém duoc xdc dinh dinh luong bang
thiét bi ICP-MS (May do khdi pho plasma ghép cam Ung, do Agilent

Technologies san XUAt).
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Gidy khang khuan theo sing ché c6 gid tri do cung chbng ubn tét hon 14
30 ¢N hoiic nho hon, va tot hon nita 1a 29 cN hodc nho hon. Véi viée giam gia
tri do cimg chéng ubn, gidy khang khuin c6 tinh linh hoat vugt trdi hon, cho
thdy cac dac tinh dé ubn.

Ngoai ra, gidy khéng khudn theo sang ché c6 gid tri d cling chéng udn
thue té bf?mg 25 ¢N hodc 16n hon.

Phuong phap do gié tri d§ cing chéng ubn duge mo ta sau.

Gidy khang khuin theo sang ché duoc lam dién hinh cht yéu tir soi. Ham
luong soi cua gidy khang khuén theo sang ché so véi téng khdi luong cua gidy
khang khuan it nhét bing 50% khdi luong hodc 16n hon, 6t hon 1a 80% khoi
luong hodc 16n hon, va t5t hon nita 1a 90% khdi luong hogic 16n hon.

Ngoai ra, ham lugng soi cua gidy khang khuin theo séng ché nho hon
100% khéi lugng.

Gidy khang khuin theo séng ché chua it nhat chit khang khuan khong
phai soi, va co thé con chta céc thanh phan khac. Vi du vé céc thanh phan
khong phai soi va chét khang khuin ma gidy khang khuén theo sang ché c6 thé
chtra bao gém c4c thanh phan khic nhau thudng dugc st dung trong san xudt
gidy w6t nhu chét ting cuong do bén gidy, chat don, thudc nhudm, chat mau,
chit didu chinh do pH, chat cai thién nang sut, chét phu gia chéng nudc, va
chit khtr bot, va mot trong s6 cac thanh phan nay c6 thé duoc st dung riéng 1é
hoac hai hodc nhiéu thanh phﬁn trong s6 chang co thé duoc str dung két hop.

Gidy khéang khuan theo sang ché thuong duge lam dién hinh chu yéu tir

soi xenluloza. La soi xenluloza, soi c6 thé st dung lam nguyén liéu tho cua gidy
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c6 thé duoc st dung ma khong c6 gi6i han cu thé. Vi du vé ching bao gém soi
tu nhién bao gdm bot gidy tir gd nhu bt gidy tr gb mém va bot gidy tlr gd cing;
bot gidy phi gbd nhu bot gidy bong va bot gidy gai dau; bot gidy bién tinh nhu bot
gidy cation hoa va bot gidy duoc lam béng; va s¢i tai sinh nhu cupra va rayon;
va mot trong s ndy co thé duoc st dung riéng 1é hodc hai hodc nhiéu trong s6
nay c6 thé duoc tron dé st dung.

D6 nghién nho cua sgi xenluloza duge st dung trong sang ché khong co
gidi han cu thé, tét hon 1a 500 mL hodc 1én hon, va tot hon nira 12 600 mL hodc
16n hon, tir quan diém can bang gitta do bén va tinh thAm chét 1ong cta gidy
khang khuéan.

Ngoai ra, do nghién nhé cta soi xenluloza dugc st dung trong sang ché
tdt hon 14 700 mL ho#c nhé hon, va tot hon nita 1a 680 mL hodc nho hon.

P nghidn nhoé 14 gia tri duge bidu thi bsi do nghién nho theo tiéu chudn
Canada (C.S.F.) dugc quy dinh trong JIS P8121, biéu thi muc do dap (dap va
nghién co hoc soi khi c6 nudc) cua soi. Khi gid tri do nghién nho giam, mirc do
dap tang lén, bidu thi tién trién két thanh soi nhé véi hu hong 1on d6i véi soi do
dap. Viéc dap soi c6 thé dugc thye hién déi véi nguyén vat lidu dé lam gidy (bot
nhao) véi soi duge phan tan theo phuong phéap thong thuong bang cach st dung
méy dap da biét nhu may dap va may loc dia.

Gidy khéang khuan theo sang ché o6 thé chira soi khac ngoai soi xenluloza.
Vi du vé céc soi khéc bao gom soi c6 thé 1ién két nong chay. La s¢i ¢o thé lién
két néng chay, co thé st dung soi dugc néng chay va lién két v&i nhau bang

cach gia nhiét. Cac vi du cu thé vé soi ¢6 thé lién két nong chay bao gém soi
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polyolefin cua polyetylen, polypropylen hoac ruou polyvinyl, sgi polyeste, soi
téng hop polyetylen-polypropylen, soi tong hop polyetylen-polyeste, soi tong
hop polyeste co diém nong chay thap-polyeste, soi tbng hop ruou polyvinyl-
polypropylen cé bé mat soi wa nudc, va soi téng hop ruou polyvinyl-polyeste.
Trong truong hop st dung soi tdng hop, 6 thé st dung bét ky trong s6 soi tong
hop loai vo boc 101 va soi téng hop loai canh nhau. Mot trong sb cac soi ¢o thé
lién két néng chay nay co thé duoc stir dung riéng 1é, hodc hai hodc nhiéu trong
s6 d6 co6 thé duoc st dung két hop.

Gidy khang khuén theo sang ché bao gom dién hinh 16p nén dugc lam chu
yéu tir soi, va 16p nén nay chua chét khang khuan. Lép nén c6 thé c6 cdu tric
mdt 16p hodc cau tric xép chong véi hai hodc nhiéu 16p duoc xép chong lén
nhau. Céc vi du vé dang khac cla gidy khang khuin theo sang ché bao gbm
dang c6 16p nén va 16p phii xép chdng 1én mot b& mit hodc ca hai bé mit ctia 16p
nén, trong dé 16p phu c6 thé chira chét khang khuan.

Trong luong co s& cua gidy khang khun theo sang ché khong bi gidi han
cu thé, va c6 thé duoc thiét 1ap mot cach thich hop tuy theo viée str dung gidy
khang khuan va twong tu.

V1 du, tir quan diém can béang gifta do bén va tinh thAm chat 16ng hodc tinh
linh hoat, gidy khéng khudn (16p nén dugc md ta & trén) co trong lugng co sO t6t
hon 12 10 g/m2hodc 16n hon, va tét hon nira 1a 12 g/m? hodc 16n hon.

TU cung mdt quan diém, trong lugng co s tot hon 1a 50 g/m?hodc nho
hon, va tét hon nita 12 35 g/m? hodc nho hon.

Trong truong hop st dung gidy khang khuén theo sang ché lam thanh
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phan cla san pham tham hut, hogc trong truong hop str dung lam tam boc 16i
bao phil bé mit bén ngoai cua 18i thAm hut, pham vi duge mé ta ¢ trén cling
dwoc wu tién tir quan diém cén bang véi cac dic tinh khdc nhau nhu tinh thim
chét 1ong.

Gidy khéang khuin theo sang ché dac biét hitu ich lam thanh phén cua céac
sén pham thAm hat. Sang ché bao gdm cac san pham thAm hut c6 gidy khéng
khuén theo sang ché duge mo ta ¢ trén.

San pham thdm hat theo séng ché bao gém dién hinh tAm trén dé tao thanh
bé mat hudng vé phia da, tAm dué6i dé tao thanh bé mat khong hudng G phia da,
va bo phan thdm hut gir lai chét 16ng duoc bd tri gitta tAm trén va tim duéi.

TAm trén c6 thé thim chat 16ng mot cach dién hinh.

TAm dudi c6 thé thAm chét long it dién hinh hodc khong tham nudc, hodic
¢6 thé thim chét 16ng.

B6 phan thdm hut bao gdm dién hinh 151 thdm hit va tam boc 16i bao phi
151 tham hut.

Gidy khang khuén theo séng ché t&t hon 14 duoc st dung 1am tam boc 18i,
vi viée st dung nay dac biét hiéu qua.

Luu ¥ rang "bé mat huéng vé phia da" la bé mit cua san pham thdm hut
hodc thanh phan cta n6 (vi du, 15 thAm hat) huéng vé phia da ctia nguodi mic
khi mac san pham thAm huat, tirc 13, bé mit tuong dbi sat ngay véi da clia ngudi
mac, va "bé mat khong huéng vé phia da" la bé mat clia san phém thdm hut hodc
thanh phén ctia n6 & phia dbi dién véi da ctia ngudi mac khi méc san phim thdm

hut, tic 1a, bé mat tuong dbi xa da ctia ngudi mic.
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La tAm trén, tAm dudi va 181 thAm hut, nhitng loai thuong dugc stir dung
trong loai san pham thim hut ndy c6 thé duoc st dung tuong mg ma khong co
2161 han cy thé.

Céc san phdm thdm hut theo sang ché bao gbm rong rii cac san pham
duoc st dung dé thAm hat chét long co thé (nudce tiéu, phéan mém, mau kinh
nguyét, md hdi, v.v..) duoc bai tit tir co thé ngudi, bao gom, vi du, ta 16t ding
mot 14n, bang vé sinh, bing vé sinh dang quan va miéng 16t khong tu chu.

Theo mo6t phuong an cia cac san phdm tham hat theo sang ché, trong
trudmg hop tam boc 161 dugce lam bang gidy khang khudn theo séang ché, t6t hon
13 it nhAt bé mat hudng vé phia da va bé mat khong hudng vé phia da cua 15i
thAm hut duoc bao phu biang tdm boc 13i (gidy khang khuén theo sang ché).

Vi du vé& cic phuong 4n khéc cla céc sén pham tham hut theo séng ché
bao gém san pham c¢6 thém tdm trung gian (16p phu) nim gitta tAm trén va bd
phan thdm hut, tdm trung gian nay dugc lam bang gidy khang khuéan theo séng
ché.

San pham tham hit theo sing ché c6 thé dugc san xuét theo cach gibng
nhu loai san phdm tham hut nay. Céc vi du cu thé vé phuong phép san xut bao
gém viéc két hop nhiéu loai bd phan khic nhau nhu tAm trén, tAm dudi, bo phan
thAm hat (181 thdm hat va tAm boc 15i) va tAm trung gian theo phuong phép
thong thuong.

Phuong phép san xudt cac san pham thdm hat theo sang ché bao gbm dién
hinh budc két hop gidy khang khuan theo séng ché dugc md ta ¢ trén voi mot

hodc két hop hai hodc nhiéu b phan khac khong phai gidy khang khuén (san
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phim trung gian san xut cua san pham thim hut).

Céc vi du vé phuong 4n ctia phuong phap san xudt cdc san pham tham hut
theo sang ché bao gbm bude xép chong tam boc 151 véi 15i thAm hat, tAm trén va
tAm dudi, khi st dung gidy khang khuén theo sang ché lam tdm boc 18i. Bude
xép chong thm boc 131 ¢6 thé duoc thuc hién, vi dy, béng céch bao phu 151 thim
hat bng thm boc 161 dé thu dugc bd phan thdm hdt va bd trf bo phén tham hut
gifta tAm trén va tam dudi.

Tiép theo, phuong phép san xuét gidy khéng khuén theo sang ché (sau day
con duoc goi don gian la "phuong phdp san xuét") dugc mo ta. Gidy khéang
khuén theo sang ché dugc mo ta & trén 6 thé duoc sén xuét bang phuong phép
san xut theo sang ché. Luu y rang phuong phép san xuét theo sang ché duoc
md ta chu yéu bén dudi vé c4c vén dé khong dugc dé cép trong phan mo ta gidy
khéng khuan theo sang ché. Dbi véi phuong phap san xuét theo sang ché, sy md
ta vé gidy khang khuan theo sang ché duoc 4p dung mot cach thich hop trir khi
¢6 quy dinh khéc.

Duoc wu tién phuong phap san xuét theo sang ché c6 bude san xuét gidy
tao thanh mang gidy udt bang cach san xuét gidy uét va bude ap dung chét
khéng khuan bao gbm ap dung chét long chira chét khang khuén 1én mang gidy
udt. Cling duge vu tién phuong phap san xut c6 bude lam khd bao gom gia
nhiét va lam kho mang gidy uét sau khi trai qua bude dp dung chit khang khuén.

Phuong phép san xuAt theo sang ché co thé duoc thuc hién theo phuong
phdp thong thuong s dung may san xut gidy udt da biét. M4y san xuét gidy

w6t bao gdm didn hinh bd phan chuin b bot nhao dé chuén bi b6t nhao, bd phan
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tao hinh dé lién tuc tao thanh mang gidy wot tir bot nhao s dung sang san xuét
gidy, b6 phan lam khé dé& gia nhiét va lam kho mang gidy uét, va by phan cudn
dé cudn gidy da duoc gia nhiét va lam kho (gidy khang khuén) thanh hinh con
lan. Buéc san xudt gidy c6 thé dugc thuc hién & bo phan chuén bi bot nhao va
bd phan tao hinh. Budc lam kho co thé duoc thuc hién & bo phan lam khé. B
phan lam kho ctia mdy san xuét gidy uét bao gdm phuong tién gia nhiét va lam
kho6 nhu may sdy Yankee.

Buéc san xuét gidy bao gdm dién hinh budc chuan bi bdt nhao chta soi
(su phan tan soi nude) va budce trai ham lugng chét rén trong bot nhao 1én sang
san xuét gidy dé tao thanh mang gidy uét trén bé mat cda sang san xudt gidy.
Trong bdt nhao, nguyén liéu tho san xuét gidy thuong duge st dung trong san
xut gidy uét chang han nhu chét ting cuong do bén gidy va chét don co thé c6
khi can thiét. Nong d6 ham luong chit rén clia bot nhao thuong khoang tir 0,005
dén 0,2% khéi luong. Budce san xudt gidy c6 thé duogc thuc hién theo phuong
phap théng thuong bang cach st dung mdy san xuét gidy uot da biét thong
thuong.

Trong budc san xuét gidy dugc mo ta & trén, mang gidy uét duge tao
thanh bang cach st dung nude san xuét gidy c6 do cliing cua nudc bang 5° dH
hodc 16n hon. N6i cach khéc, vi du, trong truong hop phuong phap san xudt theo
sang ché duoc thyuc hién st dung may san xudt gidy uét dién hinh, nhu nude
dugc st dung trong it nhét ca hai bd phan gom bo phan chuén bi bot nhao va bd
phén tao hinh (nudc san xuét gidy), st dung nudc co dd cling cta nuoc bang 5°

dH hoac 16n hon. Nhu dd m6 ta ¢ trén, ndi chung, dd clmg cua nude trong nude
25
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san xuét gidy duoc su dung trong nha mdy san xuét gidy thuong 1a tir 2 dén 4,5°
dH. Ngoai ra, ndi chung, c6 xu huong trénh st dung nude cd do clrmg cua nudc
cao. Néi cach khac, trong phuong phap san xuét theo sang ché, mang gidy uét
duoc tao thanh bang cach st dung nudce c6 do cung cao hon nudc san xuét gidy
thong thuong. Sy hinh thanh mang gidy uét bang cach s dung nudc co do cung
ctia nude bang 5° dH hodc 16n hon lam cho dé dang ting ham lugng canxi cua
gidy khang khuan dugc san xuét, do do6 c6 thé tang tinh linh hoat ctia gidy khang
khuan nhu mé ta & trén. Do cimg clia nudce trong nudce san xuét gidy duogc su
dung trong budc san xudt gidy tot hon 1a 5,5° dH hodc 16n hon, va tot hon nita 1a
6° dH hodc 16n hon.

Mt khac, giéi han trén cua do cung cua nudc trong nudc san xuét gidy
duoc st dung trong budc san xuét gidy t6t hon la 12° dH hogc nho hon, tot hon
nita 1a 10° dH hodc nhd hon, va con t6t hon nita 12 8° dH hodc nho hon, tir quan
diém bao dam do bén gidy bang cac lién két hydro gifta cac soi cAu thanh nhu
cac soi xenluloza cua gidy khéang khuin dugc duy tri thong qua viec kiém soét
ham luong canxi cua gidy khang khuén trong pham vi thich hop.

Theo sang ché, do cung cia nude duge st dung lam chi s6 do ctmg cua
nudc. Trong mo ta sang ché, do cting cua nude (° dH) dé cép dén do cimg duoc
x4c dinh tir cong thuc sau dua trén phép do ndng d6 canxi va magie trong nudc
theo JIS K 0101: 1998 Testing method for industrial water, 15.1.2 Flame atomic
absorption spectroscopy.

H (mg Ca0/100 mL)={(1,399xCc4a)+(2,307xChg) }/10

H: Do clig cia nude
26
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Cca: nOng do canxi (mg Ca/L)

1,3999: hé s6 quy ddi luong canxi thanh duong lugng canxi oxit
(56,08/40,08)

Cwmg: ndéng d6 magie (mg Mg/L)

2,307: hé sb quy dbi luong magie thanh duong luong canxi oxit
(56,08/24,305)

Trong budc ap dung chét khéng khuén, chat léng chtra chét khang khuan
duogc &p dung lén mang gidy udt dugce tao thanh trong budc san xuét gidy.

Phuong phap 4p dung chét long chia chat khang khuan 1én mang gidy udt
khong c6 gidi han cu thé, va cac vi du vé phuong phép nay bao gbm viéc phun
bang binh phun (phuong phép ap dung khong tiép xtic) va phi bang phuong tién
pht dé biét (phuong phap ap dung tiép xtc).

Thoi diém 4p dung chét long chia chét khang khuan c6 thé 1a ngay sau
khi hinh thanh mang gidy uét. Noi cach khac, chit 16ng chira chat khang khuén
¢6 thé duoc 4p dung ngay sau khi trai bot nhao 1én trén sang san xudt gidy. Pién
hinh, chit 10ng chira chat khéng khuén duoc ap dung sau khi ép khtr nuéec mang
gidy uot.

M4y san xuat gidy uét dién hinh bao gébm phuong tién ép chéng han nhu
con lan ép dé ép khir nuéc mang gidy uét gitra sang san xuét gidy va phuong
tién gia nhiét va lam kho bd cia phén lam kho. Ngay trude khi ap dung chét
léng chtra chét khang khudn, mang gidy uét c6 ty 1& ham luong nude thuong

khoang tir 20 dén 85% khéi lugng.
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Chét 16ng chira chit khang khuin duoc chudn bi bing céch pha lodng chét
khang khudn (t6t hon 1a chit khang khuén cation) véi nuée. Mic du chat 16ng
chtra chét khang khuén c6 thé chira cac thanh phan khéng phai chit khang khuan
va nuéc khi can thidt, chét 16ng nay chi chtra dién hinh chat khang khuan va
nudc.

Ham luong chit khang khuén trong chit 1ong chtra chit khéng khuan
khong c6 gidi han cu thé, t5t hon 14 0,01% khdi lugng hodc 16n hon, va t6t hon
nita 13 0,1% khéi lvgng hosc 16n hon, so véi téng khéi luong ctia chét 16ng chira
chit khang khuan.

Ham luong chat khang khuén trong chét 1ong chira chét khang khuén t6t
hon 13 5% khdi luong hodc nho hon, va tét hon nita 1 2% khéi lugng hodc nho
hon.

Trong phuong phap san xuét theo sang ché, do ctmg cua nudc cd thé khéc
nhau gitta nuéc dé chuén bi chét léong chira chit khang khuén (pha lodng chét
khang khuén), tire 13, "nudc pha lodng," va nudc duge str dung trong budce san
xuét gidy, tic 13, "nudc san xuit gidy". Cu thé hon, trong phuong phép san Xuét
theo sang ché, d6 cing ctia nudce trong nudce pha lodng bang hodc nho hon do
ciing clia nudc trong nudc san xuét gidy, va tét hon 1a nhé hon d§ cung cia
nudc trong nudc san xudt gidy.

Ly do ddi véi didu kién "Do cling cia nude trong nude pha lodng < Do
cing cta nudc trong nudc san xuét gidy" va ly do dbi véi diéu kién uu tién "o
cimg cda nude trong nudce pha lodng < Do cling cia nude trong nude san Xuét

gidy" nhu d3 mo ta & trén, tic 13, dé thu duoc gidy khang khuén dat dugc ca hoat
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tinh khang khuan cao va tinh linh hoat cao. Vi diéu nay, chat khang khuan va
céc ion kim loai ¢6 trong nuée pha lodng khong gay ra phan Ung, do d6 co thé
chéc chan ap dung lugng chit khéng khuan can thiét dé thé hién hiéu suat khang
khuén dugc dinh 1 trong gidy khéang khudn dugc san xuat. Theo kién thtc k¥
thuat chung trong linh vuc san XUét giéy uét, nude cung loai dugce stir dung trong
mdt loat cac bude (cac budce bao gém chuén bi bot nhao va tao thanh va lam kho
mang gidy uét), va viéc st dung riéng nude co dd cing khac nhau nhu trong
séng ché 12 kha hiém.

Tu quan diém thé hién chéc chin hon nita tic dung dugc mo ta ¢ trén, trén
gia dinh rang do cimg cla nude trong nudc pha lodng bang hodc nhé hon do
cling cda nudc trong nudc san xuét gidy nhu md ta & trén, do clmg cua nude
trong nude pha lodng t6t hon 1 4° dH hodc nho hon, t6t hon nita 1a 3° dH hodc
nho hon, va con tét hon nita 1a 0° dH, hodc 0° dH hodc 16n hon.

TUu cling mot quan diém, lién quan dén ty 1 cua do cimg clia nude trong
nude pha lodng so véi do cimg clia nudce trong nuoce san xudt gidy trén gia dinh
"Pd clng clia nude trong nudc pha lodng < Do cling cla nudc trong nudc san
xudt gidy" nhu da md ta ¢ trén, d6 cling cua nudc trong nudce pha loang/do cung
cla nudce trong nudc san XUAt giéy t&t hon 13 0,7 hodc nho hon, t&t hon nita 1a
0,5 hodc nho hon, va con tot hon nita 1a 0, hodc 0 hodc 16n hon.

Vi du thye hién sang ché
Sang ché duoc md ta chi tiét hon c6 tham khao céc vi du, mac du sang ché

khong bi gii han & do.
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Céc vi du san xuat 1 dén 14 va cac vi du san xuét so sanh 1 dén 7

Soi (bot gidy kraft tAy tring lam tir gd cdy 14 kim, NBKP) duoc phén tan
trong nudc dé thu duge bot nhao, va bot nhao duge xir ly bang may dap, sao cho
d6 nghién nhé ctia NBKP duoc diéu chinh thanh 650 mL. Cap PAE (do Seiko
PMC Corporation san xudt, tén thuong mai: "WS4030") dudi dang chét ting
cuong do bén giéy u6t vao bdt nhao & néng dd 0,5% khdi lwong so voi khdi
luong kho cua tdng sb soi trong bot nhao. Hon hop nay dugc khudy vira du dé
tao ra sy phan bd ddng déu mdi thanh phén, sao cho bdt nhao ¢o noéng d6 ham
luong chét ran 0,2% khéi luong dugc chuén bi. Cho 10 L nu¢c san xuét gidy
vao trong may tAm vuéng (hinh vudng canh 250 mm, do Kumagai Riki Kogyo
Co., Ltd. san xuét), va sau do cap bdt nhio vao do dé san xudt gidy, dé tao ra
mang gidy uot. Gidy loc (kich thudce: 28 cm x 28 cm) duge dat trén mang gidy
w6t dé diéu chinh ty 1& ham lugng nude thanh 75% khéi luong. Tiép theo, phun
chét khang khuan 1én 1&n mang gidy w6t va sau d6 1lam kho bang may sdy quay
(do Kumagai Riki Kogyo Co., Ltd. san xuét), dé san xuét gidy khang khuan
chira chit khang khuén.

Trong qua trinh san xuét gidy uét, mot loai nude (nudc san xudt gidy) c6
d6 ctmg cta nude duge dinh rd duoc s dung trong cac budc tir chudn bi bot
nhao dén tao thanh mang gidy uét. Ngoai ra, chét 16ng chuta chét khang khuén
st dung nudc pha lodng duge phun lén mang gidy uét bang binh phun, dé chat
16ng chira chat khang khuén duoc 4p dung 1én mang gidy uét. Ngay trude khi ap
dung chét 1ong chira chat khang khuan, mang gidy uét cé ty 1& ham luong nude

75% khdi luong. Ngoai ra, trong qué trinh san xut gidy uét, cac diéu kién san
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xudt gidy duoc thiét 14p thich hop, sao cho trong luong co so cua gidy duoc san
xuét ma khong phun chét 16ng chira chat khang khuin dugc kiém soét & mirc 16
g/.m2 & trang thai kho. Ham lugng chét khang khuan A 1a 0,01 g/m% va ham
luong chéat khéng khuén B 14 0,0075 g/m?. La chét 1ong chtra chat khang khuén,
chét long chua chét khang khuan 1 hodc 2 sau dugc st dung.
Nudc san xuét gidy

Do cling cia nudce trong nude san xuét gidy dugc st dung dugce thé hién
trong Bang 1 va Bang 2 sau. Nudc san xuét gidy c6 do ctng clia nudc bang 1°
dH hoac 1én hon duoc chuén bi bé‘mg cach hoa tan canxi clorua va magie clorua
trong nudc khir ion dé ¢ ty 18 khdi lugng ham lugng gitra ion canxi va ion
magie (ion canxi : ion magie) la 7:3.
Nudce pha lodng

Do ciing cta nudce trong nude pha lodng duogc su dung dugce thé hién trong
Bang 1 va Bang 2 sau. Vi nuéc pha lodng c6 d6 clmg ctia nude 1a 0° dH, chi str
dung nudc khir ion. Nudce pha loéng c6 do climg cua nude bang 1° dH hoic 16n
hon duoc chuén bi bang cach hoa tan canxi clorua va magie clorua trong nudéc
khir ion dé co ty 1é khéi luong ham luong gifta ion canxi va ion magie (ion
canxi : ion magie) la 7:3.
Chét 16ng chira chét khang khuan 1
. Thanh phén: Chét khang khuin A/tromethamin/axit xitric/nudc (nudc pha
loang)=3/0,7/0,3/96 duoc pha loang 10 lin dé c6 ndng do chét khang khuén 13
0,3% trong chét 16ng chira chét khang khuan.

.Chét khéng khudn A: chat khéng khudn cation (benzalkoni xetyl phosphat), do
31
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Kao Corporation san xudt, tén thuong mai: "Sanisol P-2"

. Tromethamin: do Angus Chemical Company san xuét, tén thuong mai: TRIS
AMINOW Ultra PC Tromethamine

. Axit xitric: do Fuso Chemical Co., Ltd. san xuét, tén thuong mai: "Purified
Citric Acid (anhydrous)"

Chét 16ng chtra chat khang khuan 2

- Thanh phén: Chét khang khuén B/nudc (nude pha loang)=3/97. Noi cach khac,
ndng d6 chat khang khuén 13 3% trong chat 16ng chtra chit khang khuan.

.Chét khang khudn B: chit khang khuin cation (benzalkoni clorua), do Kao
Corporation san xuit, tén thuong mai: "Sanisol B-50"

Gidy trong Vi du so sanh 1 thu dugc theo cach gidng nhu trong budc san
xuét dugc mo ta & trén, ngoai trir chét long chtra chét khang khuén khong duoc
phun.

Ham luong canxi va gia tri hoat tinh khang khuén cua giéy khang khuén
thu duoc trong cac Vi du san xuit va cac Vi du san xuit so sanh (cac Vi du 1
dén 17 va cac Vi du so sanh 1 dén 4) duoc do bang cac phuong phap duge mo ta
& trén, va gia tri do cing chéng udn cling duge do bang phuong phap sau. Céc
két qua duoc thé hién trong Bang 1 va Bang 2.

Phuong phép do gié tri do cimg chéng uén

Trong phép do, st dung mdy thir nghi¢ém handle-o-meter do Daiei Kagaku
Seiki Mfg. Co., Ltd. san xuét, tudn thu phuong phap do d6 cing duge dinh 16
trong JIS L1096 (Testing methods for woven and knitted fabrics). Chuén bj gidy

mau tht duoc do cé kich thude 250 mm x 250 mm. Chiéu réng ranh cta ban
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mau cia may thir nghiém dugc didu chinh thanh 10 mm, va hai trong s6 cdc mau
thir duge b trf theo chidu ngang véi céc phan tam cta ching 6 vi tri chinh gitta
ctia chiéu rong ranh, va bdn gbc cua mau thtr duoc ¢ dinh vao mit trén cua ban
mAu bang bang dinh. Ludi dao duoc didu chinh dé di xudng tir mit trén cla ban
mau dén vi tri cach d6 dudi 7 mm (vi tri thdp nhat). Ludi dao duoc ha xubng voi
téc d6 khong dbi 200 mm/phut tir phia trén mau thir, va gid tri cao nhét (cN)
duoc biéu thi bang chi bdo (cam bién tai trong) khi mau thir duoc ép bang ludi
dao duoc doc. Phép do duoc thyc hién 5 1an, va tinh mirc trung binh dé x4c dinh
gia tri do cung chéng udn cla gidy. Phép do dugc thuc hién ¢ nhiét d phong
23+2°C, va do Am tuong d6i 50% RHE5%.

Bang 1
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Nhu duoc mé ta trong Bang 1 va Bang 2, trong cac Vi du san Xudt va cac
Vi du san XUt so sanh, 4 loai nudc san XUAt giéy, mdi loai ¢6 do cung clia nude
la 4, 6, 8 va 12, dugc str dung. Str dung nudc bat ky trong s& nude san xuat gidy
nay, voi su tang vé do ctng clia nude trong nudce pha lodng, ham lugng canxi
cla gidy khang khudn khi san pham tao thanh ting 1én, va theo do, gid tri do
ctng chdng ubn cua gidy khéng khuén giam, hogc tinh linh hoat duoc cai thién.

So sénh véi gidy khang khuan thu duogc trong cac Vi du san xuét so sanh 1
dén 3 (gidy khang khuén trong cac Vi du so sanh 1 dén 3) va gidy khang khuan
thu duoc trong Vi du san xuét 1 (gidy khang khuén trong Vi du so sanh 4), gidy
khang khuan trong cac Vi du c6 6n dinh cac dac diém bao gbm hiéu suat khang
khuan va tinh linh hoat.

Ngoai ra, so sanh voi gidy khang khuén thu duoc trong cac Vi du san xudt
so sanh 1 dén 5 st dung nuéc san xudt gidy c6 do ctimg cliia nudc 4° dH (gidy
khang khuan trong cac Vi du so sénh 1 dén 3 va cac Vi du 1 dén 2) va trong Vi
du san xudt so sanh 6 st dung nuGc san xuét gidy c6 do ctmg ctia nudc 8° dH va
nude pha lodng c6 do cing cia nude 12° dH, gidy khang khuén linh hoat c6
hidu suét khang khuan dugc san xuét én dinh hon trong cac Vi du san xuat. Tap
trung vao gia tri hoat tinh khang khuén goi ¥ rang trong truong hop do cung cla
nudc trong nude san xuét gidy dugc ¢b dinh, hiéu suat khang khuén t6t hon véi
gid tri hoat tinh khang khudn cao hon c6 thé thu duoc khi do cung cta nude
trong nudc pha lodng nhé hon do cimg clia nudce trong nudce san xuét gidy. Tu
nhimg diéu trén, cho thdy rang gidy khang khuén linh hoat ¢ hiéu suat khéng

khudn c6 thé duoc san xuét on dinh khi dap tmg ca hai yéu to: 1) Nude san xuét
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gidy c6 do clmg cla nudce bang 5° dH hodc 16n hon; va 2) DY cling cua nudce
trong nudc pha lodng bang hodc nho hon do climg cia nude trong nudc san xuét
gidy. Lién quan dén muc 2), dugc vu tién hon la d§ cing ctia nude trong nudc
pha lodng nhé hon d§ cting clia nudce trong nudce san xuét gidy.
Kha nang tmg dung trong cong nghi¢p

Gidy khang khudn theo sang ché c6 hidu suit khang khudn va tinh linh
hoat. Theo phuong phap san xuét gidy khang khudn theo sang ché, cé thé san

XUAt giéy khang khuén chét luong cao mot cach hiéu qua.
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YEU CAUBAO HO
1. Gidy khang khudn chtra chit khang khuan, trong d6 ham luong canxi mdi 0,1
g gidy khang khuan 1a tir 500 ppm dén 800 ppm.
2. Gidy khéng khudn theo diém 1, trong d6 ham lugng canxi mdi 0,1 g gidy
khang khuan 14 tir 515 ppm dén 700 ppm.
3. Gidy khang khuén theo diém 1 hodc 2, trong d6 chét khang khuan 1a chat
khang khuan cation.
4. Gidy khang khudn theo diém bat ky trong sé cac diém tir 1 dén 3, trong do6
chét khang khudn 13 mudi benzalkoni duge dai dién boi cong thie (1) sau:

[Cong thic hoa hoc 1]

i ]

/o \ CH, N®CH3 x° ()

trong d6 R' va R? giéng nhau hodc khac nhau va mdi loai dai dién cho
nhom metyl, nhéom etyl, nhém alkyl mach théng hodc mach nhanh c6 tu 8 dén
20 nguyén tr cacbon, hoac nhém alkenyl mach thang hodc mach nhanh c6 tir 8
dén 20 nguyén ti cacbon; va X" dai dién cho anion hoéa tri mot.
5. Gidy khang khuin theo diém bt ky trong sé cac diém tir 1 dén 4, c6 gia tri
hoat tinh khang khuén béng 1 hodc 16n hon, gia tri hoat tinh khang khuén nay
dugc do theo phuong phap hép thu dung dich vi khuén trong JIS L 1902: 2015

"Determination of antibacterial activity and efficacy of textile products”.
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6. Gidy khang khuén theo diém 5, trong do6 gié tri hoat tinh khang khuan béng 6
hodc nhé hon.
7. San pham thdm hut bao gdm gidy khéng khuén theo diém bét ky trong sb cac
diém tlr 1 dén 6.
8. Phuong phép san xuét gidy khéng khuén bao gdm céc budc:

budc san xuét gidy tao thanh mang gidy uét bang cach san xuat gidy udt
stt dung nudc san xuét gidy c6 do climg clia nude bang 5° dH hotc 16n hon,

budc ap dung chét khang khuan bao gbm ap dung chét long chtra chat
khang khuén, dugc chuin bi tir chit khang khuan va nudc pha lofing cta no, 1én
mang gidy uét, va

budc 1am khd bao gém gia nhiét va 1am khd mang gidy u6t sau khi trai
qua budc 4p dung chét khang khuan,

trong d6 dd cing cta nudc trong nude pha lodng bang hoic nhd hon do
cung cua nudc trong nUGc san xuét gidy.
9. Phuong phép san xuét gidy khang khuin theo diém 8, trong d6 do cung cua
nude trong nudc san xuat gidy la tir 6° dH dén 8° dH.
10. Phuong phép san xuét gidy khéang khuin theo diém 8 hoidc 9, trong d6 do
ctmg ctia nudc trong nude pha lodng nho hon dé cling clia nudce trong nude san
xudt gidy.
11. Phuong phéap san xuét gidy khang khuén theo diém bt ky trong sd céc diém
tir 8 dén 10, trong d6 d6 ctimg clia nudce trong nude pha loang bang 4° dH hozc

nho hon.
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12. Phuong phép san xuét gidy khang khuén theo diém bét ky trong so cac diém
tr 8 dén 11, trong d6 dd climg cua nude trong nudc pha lodng/dd cling cua nudce
trong nudc san xuét gidy bang 0,7 hodc nhé hon.

13. Phuong phép san xudt gidy khang khuén theo diém bét ky trong s6 cac diém

tir 8 dén 12, trong d6 chét khang khuén 1 chét khang khuan cation.
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