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(57) Sang ché nay dé cap dén quy trinh san xuft hat giit tAy siy phun. Pic biét la
vO1 loai hat gidt téy séy phun ¢6 d6 pH thép, dd kiém thép va ¢6 cac dic tinh hat tdt.

Do d6, muc dich cua sing ché nay 1a dé xuit quy trinh sén xuét hat giat tay
sdy phun c6 d6 pH thap va do kiém thip.

Muc dich khéc nita cua sdng ché nay 1a cung cap hat giit tay siy phun c6 ham
lugng thép cua cac chit phy gia cdu tao dang kiém nhu cacbonat va silicat, nhung
van ¢6 dic tinh bt tot qua thoi gian bao qudn kéo dai.

Céc tac gid sang ché nay phét hién ra rang, hat giit tay sdy phun cé chira mudi
cua axit cacboxylat hitu co vé1 kim loai kiém thd, duoc tao ra tai chd, mang lai dic
tinh bot tt va c6 thoi gian sir dung kéo dai ma khong bi déng banh. Céc tac gia sang
ché ciing ngac nhién khi phat hién ra ring, hat siy phun cung cap d6 pH mong muén
trong dung dich giit, 12 diéu can thiét d& c6 hiéu ning loai bo vét ban tot ma khong

thd rap cho da hodc vai.
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Linh vue ki thuat dwoc dé cap

Sang ché dé cap dén quy trinh san xuat hat git tdy siy phun. Dic biét 14 loai
hat giat téy séy phun c6 do pH thép, d6 kiém thép va ¢6 cac dic tinh hat t6t. Hat giat
tiy siy phun nay thich hgp dung lam ché pham giit tdy dang rin hoic dugc dua

thém vao ché pham gidt tdy dang ran.

Tinh trang ky thudt ciia sang ché

Theo truyén thong, ché phém giat téy dang bdt da duogc tao cong thuc dé co
do pH trong khoang tur 10,5 dén 11,5 trong dung dich giit. D6 pH bazo dam bao
ring hé thong chat hoat dong bé mit, enzym va céc thanh phan khac trong ché pham
van hoa tan trong nudc gidt, nho d6 dam bao hi€u qua trong viéc loai bo vét ban va
hiéu ndng lam sach. Vai cotton n¢ phinh ¢ do pH tr 9,5 dén 10, cho phép chat hoat
d6ng bé mat thim séu vao soi vai. Hon nita, d6 pH bazo dam bao hiéu qua cho viée
loai bé cac vét ban dau m& va vét ban dang hat bam trén qufin 40 bén.

Du ¢6 nhitng vu diém néu trén, dd pH cao hon ciing ¢6 nhitng nhuge diém
nhit dinh. D6 pH cao hon trong dung dich giit ¢ xu huéng tho rap voi da ngudi
ding va c6 lién quan dén van dé phai mau ctia vai giit.

Ngay nay, ngudi ding va chudng ché pham giat tay diu nhe voi da. Dic biét,
ngudi ding gidt vai bing tay wa thich loai ché pham c6 hiéu nang lam sach tot dong
thoi diu nhe v6i da va mang lai cam quan mong mudn khi giit. Hon nita, ngudi ding
cling va thich ché phdm giat tdy tao bot tot trong qué trinh gidt va dé dang giti xa
sach ¢ budc sau.

Trudce day, cac ché phﬁm diu nhe hon nhu vay da duoc tao ra cong thic b?mg
cach 1am giam d6 pH cua ché phdm. Viéc tao ra cong thirc ché pham c6 d6 pH thap
doi hoi phai giam déng ké hodc loai bo hoan toan céc thanh phan co tinh kiém nhu
natri cacbonat va natri silicat. Natri cacbonat va natri silicat khong chi cung cap do
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pH cta dung dich gidt khoang 10,5 ma con c6 chirc nang nhu 13 chit phy gia cAu tao
hiéu qua dé cb 1ap cac ion Ca va Mg co trong nude cling.

Bén canh nhimng loi ich nay, natri cacbonat va natri silicat con gép phan lam
cai thién cac ddc tinh vat Iy nhu kha ning chay va dic diém bao quan cta hat giit
tay siy phun. Nhimg nd lyc trudc ddy nhim giam di hoic loai bo natri cacbonat khoi
hat gidt tiy sdy phun 12 khong dat yéu cau do hat giat tdy siy phun dugc phat hién
la chi ¢6 cac dac tinh dang bot co thé chép nhin dugc trong mot khoang thoi gian
ngin ngay sau khi sdy phun va c6 hién tuong dong banh khi bao quan.

Cuing v&i natri cacbonat, natri silicat thudng duoe coi 1a thanh phan quan trong
trong hat chét tay rira sdy phun vi né ¢6 tac dung mang lai su 6n dinh va toan ven
cho hat giat téy dugc tao ra trong qué trinh séy phun. Nhiéu nd lyc nhim giam di
hodc loai b natri silicat da dan dén sy suy gidm dic tinh cta bot lién quan dén xu
hudng chdy va xu hudng déng banh. Natri silicat cling ¢6 vai tro quan trong trong
do nhdt va dic tinh chay cia hon hop dang 16ng, hdn hop dang 1ong ¢6 chira ham
lugng silicat thap c6 thé bi dong tu (gelatin hoa) va khéng thé bom hdn hop dang
long duoc.

Do d6, viée diéu ché hat gidt ty sdy phun c6 d6 pH thip trude diy 1a mot
thach thire d6i v6i loai hat c6 dic tinh chay bot tot, dic biét 1a trong khi bio quéin
kéo dai.

US4294718A (Colgate-Palmolive, 10/13/1981) bdc 16 hdn hop dang long
chira nuée khong bi déng ty (gelatin héa) ¢é chira hdn hop mudi v6 co gdbm co
bicacbonat, cacbonat, va silicat. Sang ché nay bdc 10 viéc dung két hop ctia magie
sulfat va axit xitric hodc cdc dan xudt tan trong nude cia chiing, mang lai tic dung
chéng d6ng tu tot hon. Ham lugng ciia cac thanh phan kiém duoc sir dung 1a cao va
cac chit bazo dang ran bao gdm natri bicacbonat ¢4 ham lugng tir 55% dén 85%
trong lugng, natri cacbonat ¢6 ham lugng tir 5% dén 25% tron g luong, va natri silicat
c¢6 ham luong tir 5% dén 25% trong luong.

EP 3546556 A1 (Céng ty Procter & Gamble, 2021) bdc 16 quy trinh san Xuét
hat giiit tdy sy phun c6 mét do khoi thdp hon. Quy trinh nay bao gém budc cho
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mudi magie silicat khéng tan trong nude tiép xiic véi monome cla axit cacboxylic
hiru co dé tao thanh silic dioxit. Hat sdy phun vé co ban khéng chira mudi cacbonat.

Do d6, muc dich cua sang ché nay la dé xuét quy trinh san xuat hat giat tay
sdy phun c¢6 d6 pH thap va do kiém thap.

Muyc dich khac nita ciia sang ché ndy 1a cung cAp loai hat gidt tiy siy phun
dam bao dic tinh chim soc vai tot va diu nhe voi da trong khi van duy tri t6t hiéu
nang 1am sach & d6 pH thap va dic tinh kiém thip coa ché pham gijt tay.

Muc dich khéc nita ciia sang ché nay 12 cung cip loai hat giat tay sdy phun véi
ham luong thip cua céc chat phu gia cdu tao dang kiém nhu cacbonat va silicat
nhung van c6 dic tinh tao bot tot qua thoi gian bao quan kéo dai.

Muc dich khac niva cua sang ché nay 14 cung cip loai hat gidt tAy siy phun co
d6 pH va do kiém thép, va vé co ban khong chira cacbonat, zeolit va STPP.

Muc dich khac nira cia sang ché nay la cung cép loai hat sﬁy phun cai thién
duoc dic tinh chdng bam déng cin qua nhiéu lan gidt va bam rét it hodc khong bam

can khong hoa tan trén vai da giat.

Bin chét ky thuit cua sang ché

Céc tac gia sang ché nay phat hién ra ring, hat gift tay sy phun c6 chira mudi
ctia axit cacboxylic hiru co voi kim loai kiém thd, cung cép dic tinh bot tbt va kéo
dai duoc thoi han sir dung méa khong bi von cuc. Céc tac gia sang ché cling bat ngd
phat hién ra ring, hat sdy phun nay tao ra ¢6 pH mong mudn trong dung dich giit,
1a didu cén thiét dé c6 hiéu ning loai bo vét ban tot ma khong tho réap cho da hodc
VAal,

Hat gidt thy siy phun theo sédng ché ndy mang lai mot hodic mét 50 loi ich néu
trén trong khi chi két hop v6i ham luong thip hodc khéng co chira chét phy gia cdu
tao dang kiém, cu thé 1a cacbonat kim loai kiém va silicat kim loai kiém. U'u tién 14,
hat git tdy sdy phun nay c6 chira silicat kim loai kiém vé&i ham luong it hon 2%
trong luvong. Uu tién 1a, hat gidt tdy sdy phun nay vé co ban khong chira cacbonat

kim loai kiem.
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Theo khia canh thir nhét cla séng ché nay, bdc 1§ quy trinh sdan xuit hat gidt
tiy sdy phun, quy trinh ndy bao gdm cac buéc:
(i) cho phén (g gitta mudi silicat cia kim loai kiém va hop chit kim loai kiém thd
trong hdn hop chtra nude dé tao ra tai chd hdn hop trung gian ¢6 chira mot hoic mot
36 hop chét duoc chon tir nhém bao gdm hydroxit ctia kim loai kiém thd, mudi silicat
cta kim loai kiém thd, mudi di-silicat ciia kim loai kiém thd hoic hdn hop cua ching;
(ii) cho hdn hop trung gian duoc tao ra tai chd ¢6 chira mot hodc mét sd hop chét
duoc chon tir nhom bao gdém hydroxit ctia kim loai kiém thd, mubi silicat ciia kim
loai kiém thd, mudi di-silicat ctia kim loai kiém thé, hodc hdn hop cua ching, tiép
xuc voi axit cacboxylic hiu co dé tao thanh hon hop bazo c6 chua mudi cla axit
cacbonxylic httvu co vo1 kim loai kiém t’hé;
(iii) bd sung mét lrong chit co tinh kidm vao hdn hop bazo dé tao thanh hon hop
dang long chira nude co do pH tir 4 dén 8,5, trong d6 hdn hop dang 16ng chira nude
¢6 chira mudi cua axit cacboxylic hitu co véi kim loai kiém thd, va chit hoat dong
bé mat téy rura; va,
(iv) séy phun hdn hop dang long chira nuéc trén dé tao ra hat giat tiy siy phun.

Nhiing khia canh, tinh nang va wu diém nay hodc nhiing khia canh, tinh nang
va nhimg wu tiém khac s& trd nén 16 rang hon d6i véi nhitng nguoi ¢6 hidu biét &
mtrc trung binh trong linh vire nay khi doc ban mé ta chi tiét va yéu céiu bao ho dudi
day. Pé tranh nhim l4n, bét ky tinh ning nao ctia mot khia canh theo sang ché nay
ciing c6 thé duoc sir dung trong khia canh khac ciia sang ché. Tir “bao gdm” & day
¢6 nghia 13 “bao ham” nhung khong nhét thiét 1a “tao thanh tir” hodc “cAu thanh tir”.
Noi cach khac, cac bude hodc tuy chon dugc liét ké khong can phai day di. Cén luu
¥ ring, cac vi du duoc dua ra trong ban mé ta dudi day 1a dé lam 16 cho sang ché
ndy va n6 khong giéi han séng ché ndy trong céc vi du d6. Ngoai trir trong cac vi dy
véin hanh va so sanh, hodc trong truong hop dugc chi dan khac di, tit ca cac sb lidu
trong ban mod ta ndy dé chi luong chét liéu hodc cac diéu kién phan (mg, tinh chit
vat 1y cua chét lidu va/hodc cach dung phai duoc hiéu 14 d3 duoc diéu chinh bai ti
“khodng”. Pham vi s6 libu duoc biéu thi theo dang "t x dén y" duge hiéu 13 bao
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gom x va y. P61 véi mot dau hiéu cu thé, khi nhiéu pham vi dugc vu tién mo ta theo
dang "tir x dén y", phai hiéu rang tat cd cdc pham vi két hop cac diém cudi khac nhau

cting phai dugce tinh dén.

M0 ta chi tiét sang ché

Quy trinh san xuét hat gidt tay sdy phun

Theo khia canh thir nhét cta sang ché nay, bdc 1§ quy trinh sén XUt hat giat
tAy sdy phun bao gdm céc budc nhu dwoc mod ta dudi day.

Bude (i): cho mudi silicat ctia kim loai kiém phan tmg véi hop chat kim loai
kiém thd.

Theo khia canh thi nhét ctia sang ché ndy, boc 1§ quy trinh phan mg giita
mudi silicat kim loai kiém v6i hop chét kim loai kiém thé trong hdn hop chira nude
dé tao ra tai chd hdn hop trung gian c¢6 chira mot hodc mot ) hop chét duoc chon tur
nhom bao gdm hydroxit ctia kim loai kiém thd, muoi silicat ctia kim loai kiém thd,
mudi di-silicat cia kim loai kidm thd hoic hdn hop cia ching. Uu tién 13, mudi
silicat va/hodc di-silicat ctia kim loai kiém thd duoc tao ra tai chd 1 thudc loai vo
dinh hinh.

Mubi silicat kim loai kiém:

Quy trinh theo khia canh thir nhét ctia sang ché nay bao gdm viéc bd sung
mudi silicat caa kim loai kiém vao hdn hop chira nuée. Mubi silicat cia kim loai
kiém 14 thanh phan phd bién trong ché pham giat tAy. Uu tién 13, mubi silicat cta
kim loai kidm ¢6 ty 16 trong luong SiO2:M,O trong khodng tir 1,6 dén 3,3, uu tién
hon 1t 1,6 dén 2,4, va vu tién hon nira 1a tir 2,0 dén 2,85, trong d6 M 13 kim loai
kiém. Mudi silicat ctia kim loai kiém duoc wu tién str dung & dang dung dich chira
nudce, thudng c6 ham luong chét rén tir 30% dén 45% trong lugng, tinh theo trong
luong dung dich chira nuéce.

U'u tién 13, mudi silicat kim loai kiém c6 thé duoc chon tir nhém bao gém natri
silicat, kali silicat, silicat kép natri-kali, hodc hon hop cua ching. Ut tién loai mudi
silicat ctia kim loai kiém hoa tan trong nude. Uu tién mudi silicat cua kim loai kiém
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dugc sir dung 1a natri silicat. Uu tién 13, natri silicat c6 ty 1€ trong luong, Si0,2:Na,O
trong khoang tir 1,6 dén 3,3, wu tién hon la tix 1,6 dén 2.4, va vu tién hon nita 14 tr
2,0 dén 2,85,

Ul tién 13, luwong silicat cua kim loai kiém duoc cho thém vao hdn hop chira
nude sao cho hat giat téy séy phun dugc tao ¢6 chira mudi silicat ciia kim loai kiém
v61 ham luong it hon 5% trong luong, wu tién hon 14 it hon 2% trong lugng, wu tién
hon ntra 1a it hon 1% trong luong.

Hop chét kim loai kiém thé:

Ut tién 13, hop chét kim loai kiém thd duogce chon tr mudi magie, mudi canxi
hodic hon hop cia chung. U tién 1a, mudi cua kim loai kiém thd co thé duoc chon
tir canxi sulfat, magie sulfat, canxi clorua, magie clorua hodc hén hop cua ching.
Ut tién 13, hop chat kim loai kiém thé 1a mudi magie, va van uu tién hon vé6i hop
chit/mudi cha kim loai kiém tho nay 1a magie sulfat.

Hén hop chira nuéc:

Hén hop chira nude duge vu tién c6 chira chét hoat dong bé mit té‘iy rira. Chét
hoat dong bé mit tfay rira thich hop bao gSm céc loai chit hoat dong bé mat téy rua
anion, khong ion, cation, ludng tinh, ion ludng tinh hodc hdn hgp cia chung. Cht
hoat dong bé mit tfiy rua thich hop co thé ¢c6 dang mach théng hodc mach nhanh,
duoc thé hodc khong duoc thé. Chit hoat dong bé mit tay rita c¢6 thé c6 ngudn gdc
tir chét lidu hoa diu hodc c6 ngudn gde sinh hoc.

Ut tién chét hoat ddng bé mit tay rira 12 loai anion, khong ion hodc hdn hop
ctia ching. Uu tién hon 13, hon hop chira nude ¢6 chia chét hoat dong bé mit anion.
Chét hoat dong bé mit tfiy rira anion thich hop la chit hoat dong bé mit alkyl
sulfonat, chit hoat dong bé miit alkyl sulfat hodc hén hop ctia chiing. Chét hoat dong
bé mit anion va/hodc chét hoat dong bé& mit khong ion ¢o thé 1a dang mach thfmg
hodc mach nhanh, dugc thé hodc khéng duoc thé.

Chit hoat déng bé mit tay rira anion: hdn hop chira nuée duoc ru tién ¢6 chira
chét hoat dong bé mit téy rira. Chit hoat dong bé mit co tinh téy rira tot hon 1a chat
hoat dong bé mat anion. Chét hoat dong bé mit anion tay rira c6 thé dwgce trung hoa
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trude va cho thém vao hdn hop chira nude hodic & dang axit 16ng clia chét hoat dong
bé mit anion va duoc cho thém vao hén hop chua nudce va trung hoa tai chd. Theo
cach khac, dang axit cua chét hoat ddng bé mat anion ¢é thé dugc trung hoa mét
phén va sau d6 duge cho thém vao hdn hop chira nuée sao cho phin chua dugce trung
hoa con lai ciia dang axit [dng cua chét hoat ddng bé mit anion duogc trung hoa tai
chd trong hdn hop chira nude. Chit hoat dong bé mit anion da duoc trung hoa trude
mdt cach hoan toan ¢6 sin trén thi truong & dang ran hodc & dang bot nhio ciing c6
thé duoc str dung mot cach thich hgp. Ut tién la, chét hoat dong bé mat téy rira dugce
cho thém vao hdn hop chira nuéce trude khi cho thém hop chét cia kim loai kidm
thd. Theo mot 36 phuong én, chét hoat dong bé mat té“iy rira, cu thé 1a & dang mudi
d3 duoc trung hoa trude hoan toan, duoc cho thém vao hdn hop chira nude sau khi
cho thém hop chat/mudi cta kim loai kidm thd hodc cing v6i hgp chit/mudi cia
kim loai kiém thd. Theo cic phuong an khac, chat hoat ddng bé mit tay rira & dang
mubi trung hoa hoan toan co thé duoc cho thém vao hdn hop bazo sau khi tao thanh
mudi cta axit cacboxylic hitu co véi kim loai kiém tho.

Khi chit hoat dong bé mit tiy rira duoc cho thém vao hdn hop chira nuée &
dang chét hoat dong bé mit duoc trung hoa mot phﬁn thi chét hoat dong bé mit anion
dugc trung hoa mot phfm duoc wu tién didu ché béng quy trinh trung hoa, g61n co
bude (i) tron dang axit 1ong cia chit hoat dong bé mit anion va chat trung hoa dé
tao thanh dung dich dwoc trung hoa mét phan; wu tién chat trung hoa 13 hydroxit kim
loai kiém, trong d6 lugng chit trung hoa hydroxit kim loai kiém la da dé phan tng
vo1 mot ph?m tién chat cta chit hoat dong bé mat anion dang axit long dé tao ra tai
chd mudi cua chit hoat dong bé mit anion. Chét hoat dong bé mat anion trung hoa
dwoc tao ra bing cich trung hoa dang axit voi chat trung hoa hydroxit kim loai kiém,
chiém tr 28 ph?m, dén 98 phﬁn toan bd chit hoat déng bé mat anion, tinh theo trong
lugng cé trong hat sdy phun. Ngoai viéc bd sung mudi silicat ctia kim loai kiém vao
chét hoat dong bé mit anion duoc trung hoa mot phan trong hdn hop chira nudc,
dang axit khong phan (g con lai chia chat hoat ddng bé mit anion s& phan {mg vdi
mubi silicat ctia kim loai kiém dé tao thanh dang mubi trung hoa hodn toan ctia chat
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hoat d6ng bé mit anion. Theo mot phurong 4n ctia sang ché, chit hoat dong bé mit
anion duoc trung hoa hoan todn dugc cho thém vao hén hop chira nude. Theo
phuong 4n nay, tién chit cia chat hoat dong bé mit anion dang axit léng dwoc phan
Ung vai hydroxit kim loai kiém dé tao thanh mudi cia chit hoat dong bé mit anion
duoc trung hoa hoan toan trude khi cho thém vao hén hop chira nuée. U tién 1,
tién chat cua chit hoat dong bé mit anion dang axit 1ong duoc trung hoa tai chd mét
phan hoic toan bd. Mot hosc nhiéu chét hoat dong bé mit anion c6 thé c6 mit trong
hat giit tay siy phun.

Théng thuong, chit hoat déng bé mat tiy rira c6 mit trong hdn hop chira nudce
khi hop chit hodc mudi cua kim loai kiém tho tiép x0c v&i mudi silicat cia kim loai
kiém. Thi tu b sung la cho chit hoat dong bé mat té‘y riua da dugc trung hoa trude
hodc dang tién chét cia chét hoat déng bé mit tay rira anion dang axit tiép xic véi
nudce, sau do cho tiép xtc voi mudi silicat cia kim loai kiém, va sau d6 cho thém
hop chét hodc mudi ctia kim loai kiém tho. U tién 13, qué trinh trung hda mot phan
hodc toan bo co thé duoc thue hién trong cung mot binh béng cach cho tién chat cua
chét hoat ddng bé mit anion dang axit tiép xtc v6i dung dich nude cha chat trung
hoa (hydroxit kim loat kiém) dé tao thanh chét hoat dong bé mit anion duoc trung
hoa. Ngoai ra, trong quy trinh theo sang ché nay, thir ty cho thém co thé duoc déo
nguoc, trong do bude niy bao gdbm viéc cho thém hop chit hodc mubi cia kim loai
kiém thd vao hdn hop nudc, sau do la mubdi silicat cua kim loai kiém.

Khi chét hoat ddng bé mit tay rira nhay cam vé&i pH, da trai qua qua trinh thiy
phén & diéu kién pH thép thi duoc wu tién 14 chit hoat dong bé mit ty rira dugc cho
thém vao dung dich hon hop dung dich chira nude sau khi d§ pH duge nang 1én 7
hoic cao hon. Céc vi du khong gidi han vé chét hoat ddng bé mat ty rira la chat hoat
dong bé mit alkyl sulfat bac mot. U tién la PAS c6 do dai mach alkyl tir 8 dén 18
nguyén tir cacbon, uu tién hon la ¢o tur 12 dén 14 nguyén tir cacbon. U tién 1a chét
hoat dong bé mit alkyl sulfat bac mot 1a loai mach th?ing hodc mach nhanh, wu tién
hon la loai mach thé“lng. Ul tién 14, chit hoat dong bé mit alkyl sulfat bac mot, dugce

thé hodc khong duoc thé.,
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U'u tién 13, chét hoat ddng bé mat téy rira 14 loai chit hoat dong bé mit anion.
Chat hoat dong bé mit tiy rira anion thich hop bao gém chét hoat dong bé mit
sulfonat va sulfat. Chit hoat dong bé mat sulfonat thich hop bao gém alkyl este
sulfonat, alpha olefin sulfonat, alkyl benzen sulfonat, ddc biét l1a alkyl benzen
sulfonat, uu tién hon 1 alkyl benzen sulfonat co tir 10 dén 13 nguyén tir cacbon.
Chét hoat dong bé mit anion tf-iy ria dugce vu tién 1a alkyl benzen sulfonat mach
thang, trong d6 mach alkyl c¢6 tir 5 dén 20 nguyén tir cacbon, uu tién hon nita 1a chét
hoat dong bé mit alkylbenzen sulfonat mach théng c6 nhém alkyl 6 tir 10 dén 18
nguyén tir cacbon, thim chi uu tién hon nira 1a c6 nhém alkyl cé tir 10 dén 14 nguyén
tir cacbon. Ut tién 14 c6 thé thu dugc alkyl benzen sulfonat (LAS) thich hop bang
cach sulfonat hoa alkyl benzen mach thang (LAB) ¢6 ban trén thi truong; LAB phi
hop bao gébm LAB ¢6 ham luong 2-phenyl thip, LAB phu hop khac nita bao gdom
LAB ¢6 ham lugng 2-phenyl cao, ching han nhw nhitng loai dwoc cung cp béi Sasol
dudi tén thuong mai Hyblene®.

Chit hoat dong bé mit sulfat thich hop bao gém alkyl sulfat, vu tién la loai
alkyl sulfat c6 tir 8 dén 18 nguyén tir cacbon, hodc loai chu yéu 1 alkyl sulfat c6 tir
12 dén 18 nguyén tir cacbon. Chat hoat déng bé mit tay rira sulfat duge wu tién 1a
alkyl alkoxylat sulfat, wu tién la alkyl etoxylat sulfat, vu tién hon la alkyl alkoxylat
sulfat co tir 8 dén 18 nguyén tir cacbon, wu tién hon nita 14 alkyl alkoxylat sulfat ¢6
tir 8 dén 18 nguyén tir cacbon, wu tién 1a loai alkyl alkoxylat sulfat c6 do alkoxylat
hoa trung binh tr 0,5 dén 20, vu tién hon 14 tir 0,5 dén 10, wu tién hon nita 1a alkyl
alkoxylat sulfat 1a loai alkyl etoxylat sulfat c6 tir 8 dén 18 nguyén tir cacbon, ¢6 do
etoxylat hoa trung binh tir 0,5 dén 10, vru tién hon 13 tir 0,5 dén 5, vu tién hon niva 1a
tir 0,5 dén 3 va thAm chi duge vu tién hon ca 1a tr 0,5 dén 1,5. Alkyl sulfat, alkyl
alkoxylat sulfat va alkyl benzen sulfonat c6 thé 1a loai ¢6 mach thang hoic mach
nhénh, dugc thé hodc khong dugc thé va c6 thé co 'nguén géc ttr chit liéu hoa dau
hodc chét liéu sinh hoc. Chét hoat déng bé mit tay rira anion thich hop khac bao

gdm xa phong, alkyl ete cacboxylat. Chét hoat dong bé mit tAy rira anion thich hop
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cH thé & dang mudi, chét trun g ion thich hgp bao gém natri, canxi, magie, rugu amin,
va bat ky hdn hop ndo cta ching. Chit trung hoa ion dwoc wu tién 13 natri.

Chét hoat dong bé mat téy rira khong ion thich hgp dugce chon tir nhém bao
gdm: alkyl etoxylat c6 tir 8 dén 18 nguyén tir cacbon, ching han nhw chit hoat déng
bé mit khong ion NEODOL® ctia Shell; alkyl phenol alkoxylat c6 tir 6 dén 12
nguyén tir cacbon, trong d6 vu tién cac don vi alkoxylat 1a cic don vi etylenoxy, céc
don vi propylenoxy hosc hdn hop cia ching; ruou co tir 12 dén 18 nguyén tir cacbon
vi alkyl phenol ¢6 tir 6 dén 12 nguyén tir cacbon duge ngung tu véi cc polyme khbi
etylene oxit/propylen oxit nhu Pluronic® ciia BASF; alkyl polysacarit, vu tién 1a
alkyl polyglycosit; metyl este etoxylat; amit cua axit béo polyhydroxy; chét hoat
dong bé mat ruou poly(oxyalkylat) c6 nép bit ete va hdn hop ctia ching.

Céc chit hoat ddng bé mat tdy rira khong ion thich hop 1a alkyl polyglucosit
va/hodc ruou alkyl dugc alkoxylat héa. Cac chit hoat dong bé mit tfiy rua khéng ion
thich hop bao gém ruou alkyl dwoc alkoxylat hoa, uu tién 1a rugu alkyl dugc
alkoxylat hoa c6 tir 8 dén 18 nguyén tir cacbon, uu tién hon 1 rugu alkyl dugc
etoxylat hoa ¢ tir 8 dén 18 nguyén tir cacbon, vu tién hon nita 13 rugu alkyl dugc
alkoxylat hoa cé do alkoxylat hoa trung binh tur 1 dén 50, wu tién hon niva 13 t | dén
30, hodc tir 1 dén 20, hodc tur 1 dén 10, tham chi dwoc vu tién hon nita 1a rugu alkyl
dugc alkoxylat hoa la rugu alkyl duge etoxylat hoa ¢6 tur 8 dén 18 nguyén tir cacbon
va c6 do etoxyl hda trung binh tur 1 dén 10, vu tién la tur 1 dén 7, wu tién hon 1a tir 1
dén 5 va uu tién hon nita 1a tir 3 dén 7. Rugu alkyl dugc alkoxylat hoa c6 thé 12 loai
mach th'fmg hodc mach nhéanh va dugc thé hodc khong duoc thé. Cac chit hoat dong
bé mit tdy rira khong ion thich hop bao gdm céc chit hoat dong bé mit tay rira gbc
ruou bac hai.

Chét hoat dong bé mit ion ludng tinh: chét hoat dong bé mit tﬁy rira ion ludng
tinh thich hop bao gém céc oxit amin va/hoic betain,

Mot hodc mdt s6 chat hoat dong bé mit tﬁy rira cO thé c6 mit trong hat giat
tay say phun theo sing ché nay. Chat hoat dong bé mit duoc wu tién 14 chat 6n dinh
nhiét trong qud trinh xu ly sdy phun trong thap sdy phun c6 nhiét do khong khi trong
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khodng tir 250°C dén 500°C, va chit hoat dong bé mat 6n dinh vé& mit héa hoc &
didu kién pH cta chit hdn hop dang 1ong dé sdy phun. Céc vi dy khong gidi han vé
chét hoat dong bé mit anion bao géln nhing chét duogc dé clp o trén.

Hén hop trung gian duoc tao ra tai chd:

Mudi silicat ctiia kim loai kiém phan tng véi hop chit kim loai kidm thd trong
hon hop chira nude dé tao ra tai chd hdn hop trung gian. Hon hop trung gian nay bao
gém mdt hodc mot sb hop chét duoc chon tr nhom bao gém hydroxit cta kim loai
kiém tho, mudi silicat ctia kim loai kiém thd, mudi di-silicat cta kim loai kiém thd
hodc hon hop ctia chung. U tién 12 hdn hop trung gian nay bao gdm silicat ctia kim
loai kiém thd, di-silicat ctia kim loai kiém tho hodc hdn hop ctia ching. U tién la,
mudi silicat ctia kim loai kiém thé va/hodc mudi di-silicat ctia kim loai kiém thé &
dang v6 dinh hinh.

Ut tién 14, hop chit kim loai kiém thd co mit trong phan ting 1a magie sulfat
hodc magie clorua, vu tién hon 1a magie sulfat. Uu tién 13, khi hop chit kim loai
kidm thé 13 mudi magie thi hdn hop trung gian tao ra tai chd nay c6 chira mot hogic
mdt s6 hop chit duge chon tir nhém bao gdm magie hydroxit, magie silicat, magie
di-silicat hodc hdn hop ciia ching. U tién 13, hdn hop trung gian nay c6 chira magie
silicat, magie di-silicat hodc hdn hop cua ching. Ut tién silicat ctia kim loai kiém
nay la natri silicat. Uu tién hon hop trung gian ndy khong chia zeolit.

U'u tién 1&, phan {mg ctia mudi silicat ctia kim loai kiém véi mudi cia kim loai
kiém thd dugc thyc hién bing cach dun néng hdn hop chira nuée, va co hodc khéng
co viéc kh_uéy tron, wu tién la duoc khuﬁy trdn trong may tron & nhiét do tir 20°C
dén 80°C, wu tién hon 1a tir 70 °C dén 80 °C. Phan ung dugc cho thyc hién trong
thoi gian tr 0,5 phut dén 30 phuat bing cach khudy lién tuc hdn hop chira nude trong
hé théng xur 1y hdn hop dang léng. Theo cach khac, mubi clia kim loai kiém thd c6
thé cho hoa tan trude trong nudc va trude khi phin ing véi silicat ctia kim loai kiém
trong hén hop chira nuée.

Ngoai cac thanh phan néu trén, hdn hop trung gian c6 thé bao gdm mét luong
hop chat hodc mubi cia kim loai kiém thd khong phan tng. O cudi bude ndy, ngoai
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hdn hop trung gian, hdn hop chira nude duge wu tién c6 chira chéit hoat déng bé mit
tay rira, wu tién la bat ky loai mudi cia kim loai kiém thd khong phan (mg nao va
nude.

Bude (ii): cho hén hop trung gian tiép xtic véi axit cacboxylic hitu co:

Bude tiép theo lién quan dén viéc cho hdn hop trung gian dugc tao ra tai chd
tiép x0c voi axit cacboxylic hitu co.

Hén hop trung gian nayphin g véi axit cacboxylic hitu co tao thanh hén
hop bazo c6 chira mudi cuia axit cacboxylic hitu co véi kim loai kiem thé. U tién
axit cacboxylic hiru co 1a loai axit cacboxylic hitu co dang monome, uu tién hon 1a
axit polycacboxylic hitu co dang monome. Cac vi dy thich hop vé axit cacboxylic
hitu co bao gdm nhung khéng chi gidi han & axit formic, axit axetic, axit propionic,
axit butyric, axit caprylic va axit lauric, axit stearic, axit linoleic, axit acrylic, axit
metacrylic, axit cloaxetic, axit xitric, axit lactic, axit glyoxylic, axit axetoaxetic, axit
oxalic, axit malonic, axit adipic, axit phenylaxetic, axit benzoic, axit salixylic,
glyxin, alanin, valin, axit aspartic, axit glutamic, lysin, phenylalanin, axit nicotinic,
axit picolinic, axit fumaric, axit benzoic, axit sucinic va axit glycolic. Uu tién 14, axit
cacboxylic hitu co dugce chon tir nhém axit xitric, axit malic, axit sucinic, axit lactic,
axit glycolic, axit fumaric, axit tartaric, axit formic va hdn hop ctia chiing. Uu tién
axit cacboxylic hitu co 12 axit xitric, axit lactic, va axit tartaric. Uu tién hon véi axit
cacboxylic hitu co la axit xitric.

Uu tién la, axit cacboxylic httu co duge cho thém ¢ mic du thira. Axit
cacboxylic hitu co ¢6 thé phan img mét phan hoidc hoan toan véi hdn hop trung gian
tiy thudce vao thoi gian ma hdén hop trung gian dugc phép cho phin g véi axit
cacboxylic hitu co. Thong thuong, khi phan ing duge cho phép hoan thanh, axit
cacboxylic hitu co phan ing véi hdn hop trung gian gdm mot hodc mot 56 hop chét
duoc chon tir silicat, di-silicat va hydroxit cua mudi kim loai kiém thd dé tao ra hdn
hop bazo ¢6 chira mudi cia axit cacboxylic hitu co véi kim loai kiém thd. Theo cach
khéc, axit cacboxylic hitu co co thé cho phan ing mét phan véi hén hop trung gian
dé tao ra hdn hop bazo c6 chira mudi cta axit cacboxylic hitu co véi kim loai kiém
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thd cing voi duge v tién 1a mubi silicat cia kim loai kidm thd va mudi di-silicat
ctia kim loai kiém tho. U tién 1, mudi cia axit cacboxylic hitu co voi kim loai kiém
thé bao gém mdt hodc mot s6 mudi ca axit cacboxylic hitu co voi kim loai kidm
thd, mudi di-alkyl cua axit cacboxylic hiru co vé1 kim loal kiém thd, mudi tri-alkyl
clia axit cachoxylic hitu co v6i kim loai kiém thé, hodc hdn hop cta ching. U tién
14, mudi cua axit cacboxylic hitu co v6i kim loai kidém thd nay 12 mudi cua axit xitric
v&i magie, wu tién hon 14 bao gdm mdt hodc mot sb chét trong s6 magie xitrat, magie
di-xitrat, magie tri-xitrat hodic hdn hgp ctia ching.

D6 pH ciia hdn hop bazo dugce vu tién 12 nho hon 4, vu tién hon 14 d§ pH cta
hon hop bazo trong khoang tir 2 dén 3.5. Hon hop bazo duge uu tién khong chia
zeolit. Céc tac gid sang ché d3 phat hién ra rang, hén hop bazo khi sdy phun tryc tiép
s& tao ra hat gidt tay sdy phun khong kéo dai duoc thoi han sir dung. Céc tac gia sang
ché nay con phat hién thém rang, loai hat git tay séy phun kho nhu vay 1a ¢6 mui
kho6 chiu. Khong bi rang budc boi bat ky 1y thuyét nao, duge tin rang khi hén hop
bazo ¢6 d6 pH cuc thip s& 1am cho hat giit tAy sy phun d& bj déng banh trong khi
kéo dai thoi gian bdo quan.

Buée (iii): tao ra hdn hop dang 16ng chira nudc:

O bude tiép theo, hon hop dang 16ng chira nuGe duge tao ra ‘bfmg cach cho
thém mat lrong cht ¢6 tinh kiém vao hdn hop bazo. Hon hop dang 16ng chira nuée
ndy c6 do pH tir 4 dén 8,5. Chét c6 tinh kidém nay c6 thé bao gém bt ky loai mubi
nao c6 thé didu chinh do pH tir 4 dén 8,5. U tién 1, chit ¢6 tinh kiém nay duoc
chon tir nhém bao gém silicat ctia kim loai kiém, hydroxit cta kim loai kiém hodc
hén hop cta chimg. U tién 14, chit co tinh kiém nay dwoc chon tir nhom bao gom
natri silicat, kali silicat, natri hydroxit, kali hydroxit hogc hdn hop ciia ching. Uu
tién 14, chit 6 tinh kiém nay dugc chon tir nhém bao gOm natri silicat, natri hydroxit
hoic hdn hop cia ching. Uu tién 13, hon hop dang 16ng chira nude ¢6 6 pH dugc
diéu chinh trong khodng tir 4 dén 8,5, wu tién hon 1a tr 5 dén 8,5.

Sau khi bd sung chat ¢6 tinh kidm, wu tién hon hop dang 1éng chira nur6e nay
con bao g6n1 mudi clia axit cacboxylic hitu co véi kim loai kiém duoc tao ra boi
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phén (mg cia chit cé tinh kiém véi axit cacboxylic hitu co duge cho thém vao véi
luong du ¢ budce trude. Mubi cia axit cacboxylic hitu co véi kim loai kiém dugce wu
tién 14 ¢ dang mudi mono-, di-, tri- cia axit cacboxylic hitu co véi kim loai kiém.
Ut tién 13, hdn hop dang 16ng chira nude ¢6 chia tir 1% dén 12% trong luong 1a
mudi cia axit cacboxylic hitu co véi kim loai kidm, wu tién hon 13 hdn hop gdm
mudi di-alkali va tri-alkali cha axit cacboxylic hitu co, wu tién hon nita 1a mudi tri-
alkali ctia axit cacboxylic hiru co. U tién 13, hdn hop dang 16ng chira nwde ¢6 chira
mubi di-alkali cua axit cacboxylic hitu co v6i ham lwong tir 0% dén 3% trong lugng,
uru tién hon 14 tir 1% dén 2,1% trong lugng. Ut tién 14, hdn hop dang 16ng chira nuée
c¢é chira mudi tri-alkali cua axit cacbonxilic hitu co v6i ham luong tir 1% dén 12%
trong luong, uu tién hon 1a tor 2% dén 10% trong luong, wu tién hon niva 1a tir 4%
dén 10% trong lugng. U tién 1a mudi cta axit cacboxylic hitu co véi kim loai kiém
bao gdm di-natri xitrat, tri-natri Xitrat, mono-natri xitrat va hon hop cia ching.

Chét don:

Ut tién 13, hdn hgp dang 16ng chita nude ¢ chira chat don duoe chon tir nhém
bao gém natri sulfat, natri clorua, canxi cacbonat, magie cacbonat, canxit, dolomit,
hodc hén hop ctia chiing. U tién hon, chét don 14 natri clorua. Chat don hoan dong
nhu mét thanh phan cén bang va co thé 1a mudi vo co trung tinh, wu tién 1a natri
sulfat hodc natri clorua. Theo phurong an duge uvu tién, chét don 1a natri clorua.

H&n hop dang 16ng chira nudc theo quy trinh cia khia canh thir nhit trong
sang ché nay bao gom:

(i) chit hoat dong bé mit tAy rira ¢6 ham lugng tir 2% dén 35% trong luong;

(ii) mudi cta axit cacboxylic hitu co v6i kim loai kiém tho c6 ham lugng tir 0,1%
dén 4% trong luong;

(iii) wu tién 13, mudi cua axit cacboxylic hiru co véi kim loai kiém c6 ham luong tir
1% dén 12% trong luong;

(iv) wu tién 13, mubi silicat va/hoic di-silicat ctia kim loai kiém thd c6 ham lugng tir

0% dén 2,5% trong luong;
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(v) ru tién 13, mudi ctia kim loai kiém tho khong phan Gng ¢6 ham lugng tir 0% dén
1,5% trong lugng;

(vi) wu tién 13, chit don c6 ham luong tr 15% dén 70% trong luong; va,

(vii) nude b ham luong tir 20% dén 40% trong lugng.

Ut tién 13, ham luong chét hoat déng bé mat tay ria trong hdn hop dang long
chira nudce c6 ham luong khong it hon 3% trong lugng, wu tién hon la khong it hon
5% trong lugng, wu tién hon nita 1a khong it hon 8% trong lugng, thidm chi duge wu
tién hon cd la khong it hon 10% trong luong, nhung thong thuong khong nhiéu hon
34% trong lugng, wu tién la khong nhiéu hon 32% trong luong, wu tién hon ntta 1a
khéng nhiéu hon 30% trong huong.

Ut tién 13, ham luong mudi cua axit cacboxylic hitu co véi kim loai kiém thd
trong hon hop dang 1éng chira nude khong it hon 0,15% trong lugng, wu tién hon 1a
khéng it hon 0,2% trong luong, wu tién hon niva la khong it hon 0,5% trong luong,
thadm chi vu tién hon ntta 1a khong it hon hon 0,8% trong luong, thdm chi duoc vu
tién hon ca la khong it hon 1% trong luong, nhung thuong khong nhiéu hon 3,5%
trong luong, uu tién hon 14 khéng nhidu hon 2,5% trong lugng hodc van wu tién hon
ntra 12 khéng nhiéu hon 2% trong luong.

Uu tién 13, ham luong mudi cha axit cacboxylic hitu co véi kim loai kiém
trong hon hop dang léng chira nude 1a khong it hon 1,4% trong lugng, wu tién hon
la khong it hon 2% trong lugng, uvu tién hon nita la khong it hon 3,5, thdm chi wu
tién hon nira 12 khong it hon 4% trong lugng, tham chi dugc vu tién hon cé la khong
it hon 4,05% trong luong, nhung thudng khong nhiéu hon 11,5% trong luong, wu
tién 14 khéng nhiéu hon 11% trong luong, hofic van wu tién hon nita 12 khong nhiéu
hon 10,5% trong lugng, tham chi dugc wu tién hon ca la khong nhiéu hon 9,5% trong
luong.

Ul tién 13, ham lugng mudi silicat va/hodc mudi di-silicat cta kim loai kiém
thé trong hdn hop dang long chira nuée khong it hon 0,1% trong lugng, wu tién 1a
khéng it hon 0,2% trong luwong, uwu tién hon niva a khong it hon 0,25% trong luong,
van dwoc wu tién hon nita 1a khong it hon 0,3% trong lugng, thdm chi duge wu tién

156



53956

hon nira 1a khéng it hon 0,5%, va tham chi dugc wu tién hon ca la khong it hon 1%
trong lugng, nhung thudng khong nhiéu hon 2,5% trong luong, wu tién 12 khong
nhiéu hon 2% trong lwong hodc van wu tién hon nita la khong nhiéu hon 1,75% trong
lrong va tham chi dugc vu tién hon ca 1a khong nhiéu hon 1,65% trong luong.

Ut tién 13, ham luong mudi cia kim loai kiém thd khong phan tmg khong it
hon 0,1% trong lugng, vu tién 1a khong it hon 0,2% trong luong, vu tién hon nita la
khoéng it hon 0,25% trong lugng, thdm chi dugc uu tién hon nira 1a khong it hon
0,3% trong luong, nhung thudng khéng nhiéu hon 1,3% trong luong, wu tién la
khéng nhidu hon 1,2% trong luong hodc van dugc uu tién hon nita 1a khong nhiéu
hon 1% trong lugng.

Uu tién 14, ham lugng nude khong it hon 22% trong luong, wu tién hon 1a
khéng it hon 23% trong lugng, wu tién hon nira 1a khong it hon 24% trong lugng,
thAm chi duoc wu tién hon nita la khong it hon 25% trong lugng, nhung thuong
khéng nhiéu hon 40% trong lugng, wu tién hon la khéng nhidu hon 38% trong luong
hodc van duogc uu tién hon nita 1a khong nhiéu hon 37% trong lwong, va tham chi
duoc wu tién hon ca 1a khong nhiéu hon 35% trong luong.

Ul tién 13, chit don ¢6 mit v6i ham lugng trong khoang tir 15% dén 70%
trong luong trong hdn hop dang long nay. Uu tién 13, ham luong chit don khéng it
hon 16% trong lugng, wu tién hon 1a khong it hon 18% trong lugng, vu tién hon nita
1a khong it hon 20% trong luong, thdm chi duoc uvu tién hon nita la khéng it hon
22% trong luong, nhung thuong khong nhiéu hon 70% trong lugng, wu tién 12 khong
nhiéu hon 68% trong luong, hodc van dugc wu tién hon nita la khong nhiéu hon 65%
trong lugng.

Ngoai ra, mQt hodc mot s6 thanh phfm tuy chon co thé c6 mit trong hon hop
dang I6ng chira nudc. Cac thanh phan tuy chon c6 thé bao gdbm nhung khong chi
gid1 han ¢ polyme, chét ting tring quang hoc, wu tién dugc chon tur chat huynh
quang, chét tao mau, chit tang tan, thudc nhudém 1am m& mau, chat mau hodc hdn

hop cta ching va chit chdng tao bot.
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Theo tiy chon, hdn hop dang 1dng chira nude ¢é chira silic dioxit. Uu tién 13,
silic dioxit c6 mit véi ham luong trong khodng tir 0,1% dén 3.5% trong luong, uu
tién hon 14 tir 0,2% dén 2% trong lugng. Silic dioxit co thé duoc thue hién hodc duge
tao ra tai chd.

Ut tién 13, hdn hop dang 16ng chira nuée c6 chira silicat ctia kim loai kiém
véi ham luong it hon 2% trong luong, vu tién hon la it hon 1% trong lugng, wu tién
hon nira 14 khéng chia silicat ciia kim loai kiém. U tién 13, hdn hop dang long chira
nuée ¢6 chira silicat cia kim loai kiém véi ham luong tir 0% dén 2% trong luong.

Ut tién 13, hdn hop dang 1ong chita nuée c6 chira chit phu gia ciu tao
cacbonat vo1 ham lugng it hon 2% trong lugng, wu tién hon la it hon 1% trong luong,
uu tién hon nita 1a khong chira chét phu gia ciu tao cacbonat. Uu tién 14, hdn hop
dang 16ng chira nudc cé chira chit phy gia ciu tao cacbonat v6i ham lugng tir 0%
dén 2% trong luong. Vi du vé mudi cua chat phu gia céu tao cacbonat bao gdm
cacbonat ctia kim loai kiém thé va cacbonat kim loai kiém hoic hén hop ciia ching.
Thong thuong, cacbonat cua kim loal kiém la natri va/hoic kali cacbonat trong d6
natri cacbonat la duoc wu tién. Cacbonat cta kim loai kiém theo sang ché nay ding
dé chi cacbonat, bi-cacbonat, sesqui-cacbonat hodc hén hop ciia chung. Ul tién 13
cacbonat kim loai kiém bao gém natri cacbonat.

Uu tién 13, hdn hop dang long chita nuéc c6 chira chit phu gia ciu tao
phosphat v6 co véi ham lugng it hon 2% trong lugng, wu tién hon la it hon 1% trong
luong, uu tién hon ntta 1a khong chia chét phu gia ciu tao phosphat v co. Uu tién
13, hdn hop dang 1ong chira nudc c¢é chira chat phu gia cAu tao phosphat vé co véi
ham lugng it hon 0% trong lugng dén 2% trong lugng. Vidu vé chét phu gia cAu tao
phosphat v6 co bao gdm natri ortho-phosphat, pyro-phosphat va tripoly-phosphat.

Ul tién 14, hat giit ty siy phun c6 chtra chét phu gia cdu tao zeolit véi ham
lugng it hon 2% trong lugng, uu tién hon 1a it hon 1% trong luong, uu ti€n hon nita
1a khéng chira chit phy gia cdu tao zeolit. Uu tién 13, hat giit tay sdy phun c¢6 ham
lwong zeolit tir 0% dén 2% trong lugng. Vi du vé chét phu gia cAu tao zeolit bao gébm
zeolit A, zeolit 4A, zeolit nhém P (zeolit MAP) duge mé ta va yéu cau bo ho trong
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EP 384 070A (Unilever). Zeolit MAP 13 nhom-silicat ctia kim loai kiém loai P ¢6 ty
16 silicon va nhom khong nhidu hon 1,33, vu tién 1a khéng nhiéu hon 1,15 va wu tién
hon nita 1a khéng nhiéu hon 1,07.

Hdn hop dang 16ng chira nudc cé thé theo tiy chon ¢ chira polyme. Céc
polyme thich hop bao gém cic polyme cacboxylat, cac polyme gitp tach loai vét
ban, céc polyme chdng tai bam phu, cac polyme xenluloza, cac polyme chim séc va
bét ky hdn hop nao ctia chang. U tién polyme nay 14 loai polyme cacboxylat. Uu
tién polyme cacboxylat 1a loai homopolyme hodc copolyme. Uu tién copolyme la
loai copolyme ngdu nhién maleat/acrylat. Uu tién copolyme ngiu nhién
maleat/acrylat c6 trong lugng phan tir trong khoang tuir 1,000 Da dén 100,000 Da, vu
tién hon nita 1a tir 30,000 Da dén 100,000 Da, hodc tir 50,000 Da dén 100,000 Da,
hodc tir 60,000 Da dén 80,000 Da. Uu tién homopolyme 14 polyacrylat. Uu tién
homopolyme polyacrylat ¢ trong luong phan tr trong khoang tir 4,000 Da dén 9,000
Da.

U tién 13, hdn hop dang 16ng chira nudc c6 thé co chira chat phuy gia cAu trac
dang bot. Céc vi dy khong gi6i han vé chét phu gia cdu trac dang bt bao gOm axit
béo (hodc xa phdng axit béo), dudng, acrylat hodc polyme acrylat/maleat. Chét phu
gia cdu tric dang bot ¢ mit véi ham lugng tir 1% dén 5% trong lugng trong hdn
hgp dang long chira nudc.

Ut tién 13, hdn hop dang léng chira nuéce c6 chira axit cacboxylic hitu co véi
ham lugng it hon 5% trong lugng, uu tién hon 14 it hon 4% trong lugng, wu tién hon
nita la it hon 3% trong luong, thadm chi dugc vu tién hon ntra 1a it hon 1% trong
lugng, thdm chi duoc vu tién hon ca la hon hop dang 1éng chira nuée nay khong
chtra axit cacboxylic hiru co.

Céc thanh phan tdy chon khac c6 thé duge cho thém vao hdn hop dang léng
chira nude ndy, bao gdbm nhung khong chi gidi han & bit ky mdt hodc mot s& chét
nao sau dy: xa phong, chit co lip, canxi clorua, mudi v6 co khac, chat huynh quang,
chét diéu khién bot, chét tao bot, thudc nhudm, chét chéng bam phui, chét tao mau,
thubc nhudm lam m¢ mau, chét ting tan, chat didu chinh d6 nhét, chit phan tan va
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hén hop cta ching. Cac vi du khong gii han vé chat ting tan duoc uu tién chon iy
nhoém bao g6m natri toluen sulfonat, natri cumen sulfonat, natri xylen sulfonat hoac
hén hop cua ching. Uu tién 1a, chat chéng tai bam phua 1a natri cacboxymetyl
xenluloza. Uu tién 14, cdc thanh phéan theo tiy chon nay phai ¢6 kha nang chiu duoc
céc didu kién nhiét do trong quy trinh say phun. Uu tién 14, chit don c6 thé duge cho
thém vao hdn hop dang 16ng chira nudc trude khi siy phun.

Bude (iv): tao ra hat git tiy siy phun

O bude tiép theo, hdn hop dang léng chira nuée duoc say phun dé tao ra hat
gidt tay sdy phun.

Viéc séy phun dugc thuce hién bfang cach su dung bat ky hé théng séy phun
théng thudng nao di biét trong linh vue k¥ thuat ndy. Ul tién 13, trong hé thong sy
phun, hdn hop dang 16ng chira nuée dirge chuyén qua hé théng duong dng toi hé
thdng bom c6 mot hodc mot sé may bom, sau d6 tiép tuc dén voi phun ma qua do
chit hdn hop dang 16ng dwoc giai phong do ap suit vao thap say.

Quy trinh séy phun thong thudng s& bao gdm budc chuyén hdn hop dang léng
chira nuée qua hé théng duong 6ng dan dén méy bom tht nht, sau d6 qua may bom
thr hai va tr mdy bom thit hai dén nhiéu voi phun. May bom thir nhit thudng 1a may
bom 4p sudt thip, chang han nhu may bom c6 thé tao ra ap sut tir 1x10° N/m? dén
1x10% N/m?, d4dm bdo bom thit hai ¢6 do ngép thich hop. Thong thuong, may bom
thir hai 14 may bom cao 4p, ching han nhu may bom c6 thé tao ra &p sudt trong
khodng tir 2x10° N/m? dén 2x107 N/m?. Theo tuy chon, hdn hop dang léng chira
nude ¢ thé duoc chuyén qua cac thiét bi bét bu 16ng, bd loc tir tinh, may cit cuc,
may phén tich nhw May nghién Ritz, trong qua trinh chuyén hdn hop dang long chira
nuée qua hé thdng duomg 6ng xudi dong hé théng may bom hodc méy trén ma trong
d6 hon hop dang 16ng chira nude duge tao thanh. Uu tién 1a, thiét bi phén tach dugc
bb tri hop 1y gitra cac may bom. Tbc dd dong chay cia hdn hop dang 1ong chira nuée
theo dudng Ong thuong trong khodng tir 800 kg/gio dén hon 75,000 kg/gio.

Theo tuy chon, hé thdng sy phun c6 thé bao gdbm hé théng khir khi. Hé thong
khtr khi duogce wu tién 1a loat thiét bi khtr khi co hd tro chan khong, wu tién hon la
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dugc cAp bang bom chuyén. Hé thdng khir khi loai bo bot khi hinh thanh trong qué
trinh diéu ché hdn hop dang 1ong, do d6 1am ting mat 46 khdi cua hat gidt tay sdy
phun. Viéc khtr khi ctia hdn hop dang 16ng ciing c6 thé dugc thuc hién bang cac
phuong thic co hoc khac hodc phuwong thirc khw khi hoéa hoc, bang cach sir dyng
chat chéng tao bot hodc chat khi bot.

Theo tiry chon, hé théng phun khi ¢6 thé dugc cung cip doc theo hé théng
duong 6ng. Hé théng phun khi c6 thé dwoc cung cép trude hodc sau hé thong bom.
Viéc phun khi bao gém diéu khién luéng khi va ap Suat, mady tron tinh, bo giam chin
xung va bd may nén co thé suc khi cho hdn hop dang léng dé c¢6 mat do khéi thép
hon cho hat sdy phun. Khi duoc bom vao hdn hop dang 1ong 6 thé 1 nito, cacbon
dioxit hodc don gian la khong khi trong khi quyén, duogce dua vao dudi ap sudt cao
hon 4p sudt cia hdn hop dang 1ong chira nude duge duy tri trong hé théng dudng
ng. Hé théng séy phun théng thuong c6 thé theo tiy chon bao gém ca hé thong khir
khi va hé théng phun khi dé t8i wu hoa mét d6 khdi mong mudn cho hat giat tay siy
phun.

Thap sdy phun théng thudng cho céc tmg dung tay rira 13 thap sdy phun ngugc
dong. Pé dat duoc d6 Am mong mudn va su phan bd kich thuée hat, nhiét do khong
khi néng vao vi/hodc hoi néng duge dua vao thap siy phun s& trong khoang tir
250°C dén 500°C, tiy thude vao kha ning bay hoi va kich thude cta thap. Uu tién
14, nhiét @6 khi thai cua thap c6 thé trong khoang tr 60°C dén 200°C, wu tién hon 14
tir 80°C dén 200°C, vu tién hon nita 14 tir 80°C dén 100°C, tuy thudc vao tai luong
cua thap. Hon hop dang 1ong chira nude duoce dua vao voi phun cta thap siy phun,
wu tién 14 c6 nhiét do tir 60°C dén 95°C. Thap siy phun c6 thé 14 thap sdy phun ddng
dong nhung ching it phd bién hon. Hat gidt ty siy phun trong thap dugc duy tri ¢
nhiét do dudi 150°C, wu tién 1a dudi 100°C. Viéc séy phun dugc uu tién tién hanh
trong ving siy phun dudi p suét 4m it nhat 1a 50 N/m?, wu tién v6i 4p suit am 13 tir
50 N/m? dén 600 N/m?. Uu tién 14, cic diéu kién chan khong dat dugc bing cach
diéu khién téc do va/hodc cai dit tde d6 cua bd gidm chin ctia mdt hodc ca hai quat
dAu vao va quat dau ra.
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Hat giat ty siy phun dugc thu & day thap, c6 thé duge lam mat va diéu hoa
bing cach sir dung may nang khong khi hodc quy trinh twong tw khac ma ngudi cd
hiéu biét trung binh trong linh vuc lim mat va dicu hoa hat phun kho da biét. Uu
tién 13 tron céc hat giat tdy sdy phun thu duge tir day thap séy phun voi chat hd tro
chay dugce chon tur zeolit, silic dioxit, canxit lémg dong, natri cacbonat, mudi hodc
céc hat khoang min twong duong dugc chon tr nhém bao gém dolomit, khodng sét,
canxit hodc hdn hop ciia chung ngay trude khi duge ning 1én bang khong khi. Uu
tién loai zeolit dugce diéu ché bang phuong phéap tong hop. Ut tién 13, hat giat tay
séy phun dugc phan loai theo kich thudc hat dé loai bo chét lidu ¢6 kich thude qua
16n (thong thudng > 2 mm) dé tao ra loai hat giat tay sdy phun c6 kha ning chay tu
do. Uu tién 12 loai chét liéu min (théng thudong < 100 micron) dugce rua gidi béng
khi thai trong thap sdy phun va duoc thu giit va tai ché trd lai hé thong théng qua hé
théng loc 1bc¢ x0ay kho, 16¢ xody udt hodc tii loc.

Hat giit tay sy phun:

Theo khia canh thir hai ctia sdng ché nay, boc 1§ hat séy phun co thé thu duoc
bang quy trinh ctia khia canh thir nhét. Hat sy phun duoc tao ra biang quy trinh theo
khia canh thr nhat clia sang ché nay duoc uu tién 1a cd 46 pH tur 4 hodc cao hon, uu
tién hon la c6 d6 pH trong khoang tir 4 dén 8,5, uu tién hon nita 1a tir 5 dén 8,5, tham
chi duoc wu tién hon ca la tir 6 dén 8,5, khi do sit dung dung dich 1% trong luong
v6i nudce cit ¢ nhiét do 25°C. Hat gidt té‘iy séy phun thuong dugc goi 1a bot nén. Bt
nén ndy c6 thé duoc sir dung nhu moét ché pham gidt ty c¢6 cong thirc hodn chinh,
Theo cach khéc, mot phan tram bot nén c¢6 thé duge tron voi cac thanh phan khic
duge dinh lugng sau dé tao thanh ché pham bot gidt c6 cong thirc hoan chinh.

Ul tién 13, hat giit tAy sdy phun c6 chira:

(1) chét hoat dong bé mat té”iy rira; wu tién chat hoat dong bé mat téy rira anion cé
ham luong tir 3% dén 50% trong luong;
(ii) mudi cua axit cacboxylic hitu co v6i kim loai kiém tho ¢6 ham luong tir 0,2%

dén 6% trong luong;
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(iii) vu tién 13, mudi cla axit cacboxylic hitu co véi kim loai kiém c¢6 ham lwong tir
2% dén 20% trong luong;

(iv) wru tién 13, mudi silicat va/hosc di-silicat ctia kim loai kiém thd c6 ham lugng tir
0% dén 4% trong luong;

(v) uu tién 13, mubi cha kim loai kiém thé khéng phan tmg c6 ham lwong tir 0% dén
2% trong luong;

(vi) uvu tién la, chit dén c6 ham luong tu 25% dén 88% trong lugng; va,

(vii) wu tién 13, ¢6 ham lwong hoi nude tir 1% dén 3,5% trong luong.

Ut tién 13, ham luong chét hoat dong bé mit tdy ria trong hat giat tiy sdy
phun nay khong it hon 3% trong luong, vu tién hon la khong it hon 5% trong lugng,
vu tién hon ntta 1a khong it hon 8% trong lugng, tham chi dugce wu tién hon cé 1a
khong it hon 10% trong lugng, nhung thuong khong nhidu hon 40% trong lwong, uu
tién la khong nhiéu hon 35% trong lugng, hoac van uu tién hon nira 1a khong nhiéu
hon 30% trong lugng.

Uu tién 14, ham luong mudi cla axit cacboxylic hitu co v6i kim loai kiém tho
trong hat giit tiy sdy phun nay la khéng it hon 0,25% trong lugng, ru tién 1a khong
it hon 1% trong lugng, vu tién hon nita 1a khong it hon 1,5% trong luong, tham chi
duoce vu tién hon nira 1a khong it hon 2% trong luong, nhung thuong khéng nhiéu
hon 5% trong lugng, vu tién la khong nhiéu hon 4% trong lugng hodc tham chi dugc
wu tién hon cé 14 khong nhiéu hon 3% trong luong.

Uu tién 13, ham luong mudi cha axit cacboxylic hitu co véi kim loai kiém
trong hat giat tdy rira siy phun nay la khong it hon 2,5% trong luong, wu tién la
khong it hon 3,5% trong lugng, vu tién hon nita la khong it hon 5% trong luong,
thAm chi dugce wu tién hon nira la khong it hon 5,5% trong lugng, thdm chi duoc wu
tién hon ca la khong it hon 8% trong lugng, nhung thuong khong nhidu hon 18%
trong lugng, uu tién 1a khong nhiéu hon 15% trong luong, hodic vin duoc uu tién
hon 14 khéng nhiéu hon 12% trong lugng, thAm chi duge wu tién hon cd 1a khong

nhiéu hon 10% trong lugng.
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U tién 13, ham luong mudi silicat va/hodc mudi di-silicat ctia kim loai kiém
tho trong hat giit tdy sy phun la khong it hon 0,1% trong lugng, uu tién 1 khong it
hon 0,2% trong lugng, wu tién hon la khéng it hon 0,25% trong luong, vu ti€én hon
nita 12 khéng it hon 0,3% trong lvgng, nhung thuong khéng nhidu hon 3,8% trong
luong, vu tién 1a khong nhiéu hon 3% trong luong, hodc vin duoc uu tién hon niva
1a khéng nhiéu hon 2,5% trong luong.

Ut tién 13, ham lwong mudi cha kim loai kiém tho khong phan img trong hat
gidt tay rira sy phun la khong it hon 0,1% trong hrgng, wu tién 1a khong it hon 0,2%
trong luong, vu tién hon nira 1a khong it hon 0,25% trong lugng, thdm chi dugce wu
tién hon ca la khong it hon 0,3% trong luong, nhung thuong khong nhiéu hon 1,8%
trong luong, uu tién la khong nhiéu hon 1,7% trong luong, hodc van duogc uu tién
hon nira 1a khéng nhidu hon 1,65% trong lugng.

Ut tién 14, ham lwong hoi am c6 trong hat se”'ty phun nay la khéng it hon 2%
trong luong, vu tién 1a khong it hon 2,25% trong luong, wu tién hon la khong it hon
2,5% trong lugng, vu tién hon nira 1a khong it hon 2,75% trong luong, nhung thuong
khéng nhidu hon 3,5% trong luong, wu tién 1a khong nhiéu hon 3,25% trong luong,
hodc van wu tién hon nita 1a khéng nhidu hon 3,0% trong luong.

Unu tién 13, chit don ¢6 mat trong hat giit tay sdy phun véi ham lugng trong
khoang tir 25% dén 88% trong lugng. Ut tién la, ham lugng chat don khéng it hon
26% trong lugng, wu tién hon 1a khéng it hon 30% trong lugng, wu tién hon nita 13
khéng it hon 32% trong lugng, tham chi dugce uu tién hon ca la khong it hon 35%
trong luong, nhung thudng khong nhiéu hon 87% trong lugng, wu tién la khong
nhiéu hon 75% trong luong, hodc van uu tién hon 1a khong nhidu hon 65% trong
lrgng, tham chi duge wu tién hon ca 1a khong nhiéu hon 50% trong luong. Chét don
hoat déng nhu mét thanh phéan lam cin bang va cé thé 1a mudi v6 co trung tinh hoic
khoang chét, wu tién 14 natri sulfat hoic natri clorua. Theo phuong 4n dugc wu tién,
chit don 1a natri clorua. Theo phuong 4n duge uu tién khac nita, chit don 1a hop chat

cua natri clorua va natri sulfat.
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Ngoai ra, mot hodc mot s6 thanh 'phﬁn theo tiy chon ¢6 thé c6 mit trong hat
gidt tAy sy phun. Cac thanh phan tiy chon ndy c6 thé bao gom nhung khong chi
gidi han & polyme, chat ting tan, chit ting tring quang hoc, wu tién 13 dugc chon tiy
chét huynh quang, chit tao mau, thubc nhudém lam mo mau, chit mau hodc hdn hop
ctia chiing va chat chdng tao bot.

Ut tién 13, hat giat tay sdy phun c6 chira silic dioxit. Uu tién silic dioxit c¢6
mat voi ham luong trong khoang tir 0,2% dén 5% trong lugng, vu tién hon Ia tir
0,2% dén 3,5% trong luong, vu tién hon ntra la tir 0,2% dén 3% trong lrgng, thim
chi duoc wu tién hon cd 1a tir 0,5% dén 2,5% trong luong trong hat giit tiy siy phun
nay. Silic dioxit ¢o thé dwoc thue hién hodc duoc tao ra tai chd.

Uu tién 1a, hat giat thy sdy phun ¢6 ham luong silicat cta kim loai kidm la it
hon 2% trong lwong, wu tién hon la it hon 1% trong luong, wu tién hon nita 1a khong
chura silicat cua kim loai kidm.

Ut tién 13, hat giat tdy siy phun ¢6 ham lugng chat phy gia cau tao cacbonat
v6i ham lugng it hon 2% trong luong, vu tién hon 1a it hon 1% trong luong, uu tién
hon nita la khong chira chit phu gia ciu tao cacbonat. Vi dy vé mudi ctia chat phy
gia cAu tao cacbonat bao gdm cacbonat ctia kim loai kiém thé va cacbonat ctia kim
loai kiém hodc hdn hop cia chung. Thong thuong, cacbonat cta kim loai kiém 14
natri va/hodc kali cacbonat, trong d6 natri cacbonat la dugc wu tién hon. Cacbonat
ctia kim loai kiém theo sang ché ndy dung dé chi cacbonat, bi-cacbonat, sesqui-
cacbonat hodc hdn hop clia ching.

Ut tién 13, hat giat thy siy phun c6 ham lugng chat phy gia cdu tao phosphat
vO co v6i ham luong it hon 2% trong lugng, vu tién 1a it hon 1% trong lugng, wu
tién hon nita 1a khong chira chit phy gia ciu tao phosphat v6 co. Vi dy vé chét phy
gia cAu tao phosphat v6 co bao gom natri ortho-phosphat, pyro-phosphat va tripoly-
phosphat.

Theo tuy chon, hat giit tdy siy phun c6 chira polyme véi ham lugng tr 0%
dén 5% trong luong, wu tién hon 1a ttr 0,5% dén 5% trong luong, vu tién hon niva 13
tir 0% dén 4% trong lwong. Uu tién polyme nay la polyme cacboxylat. Uu tién hon
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polyme polyacrylat, wru tién hon la copolyme cia axit acrylic hodc axit metacrylic
v6i axit maleic. Hat gift tiy sdy phun ¢6 thé co chia polyme bo sung duge chon tir
polyme chdng tai bam phii, polyme gitip tach loai vét ban, polyme céu tric hodc hdn
hop clia ching. U tién polyme nay 1a polyme cacboxylat, wu tién hon 1a polyacrylat
hodc copolyme cua axit acrylic va axit maleic. Tuy nhién, cac polyme khac cling cé
thé thich hop nhu polyamin (bao gdm ca cac dang etoxylat héa cia ching),
polyetylen glycol va polyeste. Chat polyme hd trg tao hdn hop chat ban dang long
va chét polyme gitip tach loai vét ban 1 dac biét thich hop. U tién chat chong tai
bam phu la natri cacboxyl metyl xenluloza.

Ul tién 13, hat giat tAy sdy phun c6 chira chat phy gia ciu tao zeolit véi ham
lugng it hon 2% trong lugng, vu tién hon 1a it hon 1% trong luong, wu tién hon nita
14 khong chira chit phy gia cAu tao zeolit. Vi dy vé chét phu gia cau tao zeolit bao
gém zeolit A, zeolit 4A, zeolit nhom P (zeolit MAP) duge md ta va yéu cau bao hd
trong EP 384 070A (Unilever). Zeolit MAP la nhom-silicat ciia kim loai kiém loai P
co ty 18 giira silicon va nhom 1a khéng nhiéu hon 1,33, wu tién 1a khong nhiéu hon
1,15 va uu tién hon nira 1a khong nhiéu hon 1,07.

Hat giit tay sdy phun ¢6 thé theo tiy chon cho tiép xtic voi chit hoat dong bé
mit khdng ion, axit béo, hodc hdn hop ctia ching. Chét hoat dong bé mat khong ion
va axit béo ¢ dang long. Ngoai chét hoat dong bé mit khong ion va axit béo & dang
16ng, bt ky thanh phan giit tdy dang long nao khac ma khong thich hgp dé cho thém
qua dang hén hop dang long hodc cho vao thap, co thé dugc cho thém vao bang cach
phun chét 16ng 1én hat bt giat sdy phun. Chat 1éng phun dugc ngdm vao bdt nén
nong chay lay ra tir thap. Viéc phun ¢ thé duoc thyc hién trong khi hat git tiy sdy
phun di qua mét tréng quay c6 lwc cét thap ndi tuyén, hodc mdt bd lam dic tryc
tuyén thuong 1a may tron kiéu cay.

Sau khi séy phun, hat giat t?iy sfiy phun thu dugc, dugce uu tién tao 16p béng
chét tao 16p. U tién 1a, chét tao 16p duge chon tir nhém bao gom zeolit, silic dioxit,
canxit két tha, natri cacbonat, mudi, canxit, khoang sét, dolomit hoic hdn hop cia
ching. Uu tién 1, zeolit dugc dicu ché bang phuong phap tong hop. U tién 1a, ham
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lugng chét tao 16p duge cho thém vao hat sdy phun 13 tir 0% dén 10% trong lugng
cta chat hoat ddng bé mit co mat trong hat gidt tiy siy phun. Uu tién 13, chit tao
16p dugce cho thém vao dé mang lai loi ich bd sung chéng von cuc.

Ut tién 13, hat giat té‘iy séy phun c6 mat do khéi nho hon 550g/1. U tién 1a,
hat gidt tiy sy phun c¢6 kich thuéce hat trung binh trong luong trong khoang tir 300
micromet dén 600 micromet,

Do pH cla hat giat té“iy séy phun dugc uu tién la tir 4 dén 8.5, wu tién hon 1a
t&r 7, wu tién hon nira 14 tir 7 dén 8.

Hat giat tAy sdy phun c6 chira chit hoat déng bé mit anion véi ham lwong tir
3% dén 50% trong lwong, vu tién 1a chét hoat dong bé mit anion mach thé”ing, co tir
10 dén 20 nguyén tir cacbon va vé co ban duoc trung hoa va c6 it hodc khdng co du
axit.

Hat git tdy sdy phun thuong duoe dinh lwong sau véi cac thanh phén khéng
twong thich trong céc diéu kién cua quy trinh say phun dé tao thanh ché phim giat
tAy c6 cong thirc hoan chinh. Cac thanh phan nay c6 thé khéng twong thich vi nhiéu
Iy do, bao gdm d6 nhay cam nhiét, nhay cam pH hofc sy suy giam chét luong trong
hé théng chira nudc.

Ché phim giit tay

Theo khia canh khac nita ciia sang ché nay, bdc 10 ché phvz'“'\m gidt téy c6 chira
hat giit tiy siy phun theo khia canh thir nhét cta sang ché nay. Ché pham giat tay
c6 mat d6 khdi tir thAp dén trung binh, c6 thé duoc didu ché bing cach say phun hén
hop dang long chira nude dé tao thanh hat sﬁy phun va theo tuy chon, sau do cho
thém mot s6 thanh phan (trén kho). Theo cach khéc, cic ché phiam gidt tdy "nén
chit" ¢6 thé duoc didu ché bing cach tron thém nita hat giat tiy siy phun duoc dicu
ché theo sdng ché nay trong mdy trén/may tao hat téc dd cao hodc cic quy trinh
khéng c6 thap khac. Hat gidt tiy sy phun ciing c6 thé dwoc sir dung dé didu ché ché
phém dang vién nén bzing cach nén bot, dac biét la bot "dam dac" béng cach sir dung
quy trinh tao vién nén da biét. Hon nita, hat giit tdy sy phun c6 thé dugc siv dyng
dé diéu ché san pham duoc dinh luong lidu don vi, trong d6 hat gidt tiy sdy phun
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dugc bao boc trong tui dung, wu tién 1a loai tii hoa tan trong nude, vu tién hon 1a thi
tan trong nudc cd chira polyme tao mang phim dugc chon tir rugu polyvinyl,
polyvinylpyrolidon va polyme tao mang khac di biét khac.

Ul tién 14, hat giit tiy sdy phun (thuong con duoc goi la bot nén) vu tién duge
tao cdng thire trong ché pham giat tdy thanh pham bang cich trén khd cac thanh
phén nhay cam nhiét 4o vao bot nén. Ngoai cdc thanh ph?m nhay cdm nhiét 4o, mdot
luong chét kiém c6 thé duoc bo sung trd lai vao bot nén bing cach bd sung céc thanh
phin kiém, ngoai ra cac thanh phan co tinh axit hodic trung tinh khéc cling c6 thé
duogc cho thém vao dé tao thanh ché phﬁm giat t?iy thanh phﬁm.

Hat giit tiy siy phun c6 thé dugc st dung lam ché pham giit tiy c6 cong thirc
hoan chinh hodc ¢6 thé duoc két hop véi cac thanh phan b6 sung theo tiy chon khac
dé tao thanh ché phdm giit ty c6 cong thirc hoan chinh. Cac vi du khong gidi han
vé cac thanh phan c6 loi ich duoc dinh luong sau theo tity chon, bao gbém nhung
khéng chi gii han & enzym, polyme chdng téi bam phi, chit tao huong thom, chat
hoat dong bé mit bd sung duoc chon tr chét hoat don g bé mat ludng tinh, chét hoat
dong bé& mit ion luGng tinh, chit hoat dong bé mit cation va chat hoat dong bé mit
khoéng ion, chét tang tréng quang hoc, chét chng tao bot, chét tao bot, chit lam mém
vai nhu khoang sét smectit, chit 1am mém amin va chét lam mém cation; chat téy
tring va chit kich hoat tiy tring; thudc nhudm hodc chit mau, chat don, chit huynh
quang, mudi, polyme giup tach loai vét ban, chat Grc ché chuyén héa thude nhudm.
Céc thanh phan tiy chon nay dugc biét 13 dé str dung trong ché pham giat tiy va
duoc cho thém vao, va uu tién 1a dugce dinh lugng sau.

Ché pham gijt thy co chira hat giit thy sy phun cé thé thu dugc theo khia
canh thir nhét cta sang ché nay voi ham luong tir 5% dén 100%. Ut tién 1a tir 20%
dén 95% trong luong, wu tién hon la tr 30% dén 95% trong luong la cua hat giat té‘iy
sdy phun ¢6 thé thu duoc theo khia canh thir nhat clia sang ché nay.

Céc vi du khong gi6i han vé polyme dugc dinh lugng sau bao gdbm polyme
lam sach, polyme chéng tai bam phil, polyme gitip tach loai vét bin, polyme tao cau
trac. Mot s6 vi du bao gom polyme PET-PEOT (Repel-o-Tex® SF2 vi du Solvay),
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copolyme ctia axit acrylic va axit maleic (Sokalan CP5 vi dy BASF). Uu tién 13 chét
chéng tai bam phu 14 natri cacboxyl metyl xenluoza.

Chat huynh quang:

Chét ting tring huynh quang thich hop bao gdém cac hop chét dis-styryl
biphenyl, vi du Tinopal® CBS-X, cic hop chit axit di-amin stilben di-sulfonic, vi
du: Tinopal® DMS pure Xtra va Blankophor® HRH, va cac hop chét Pyrazolin, vi
du: Blankophor® SN va céc hop chat coumarin, vi du: Tinopal® SWN. Céc chat ting
trang duoc vu tién 1a: natri 2(4-styry)-3-sulfophenyl)-2H-naptol(1,2-d]triazol, di-
natri  4,4'bis{[4-anilin-6-(N  metyl-N-2  hydroxyetyl)amin  1,3,5-triazin-2-
yl)]Jamin]stilben-2-2" disulfonat, di-natri 4,4'bis([(4-anilin-6-morpholin-1,3,5-triazin
-2-yl)]amin} stilben-2-2'disulfonat va di-natri 4,4'- bis(2-sulfostyryl)biphenyl. Chat
ting trang huynh quang thich hop 1a S C.1. chét ting tring huynh quang 260, chét
nay cé thé duoc sir dung & dang beta hodc dang tinh thé alpha hodic hdn hop cia cac
dang nay.

Enzym:

U tién 13, ché phim theo sang ché nay c6 chira enzym. Ut tién 1a ¢6 thé c6
chira mot hodc mot s6 enzym. Céc vi du duoc uvu tién vé enzym bao gdm céc enzym
cung cip hiéu nang lam sach va/hoic loi ich chim soc vai.

Vi du vé& cac enzym thich hop bao gom, nhung khéng chi gi6i han o,
hemixenlulaza, peroxidaza, proteaza, xenluloza, xylanaza, lipaza, xyloglucanaza,
phospholipaza, este, cutinaza, pectinaza, mananaza, pectat lyaza, keratinaza,
reductaza, oxyaza, phenoloxidaza, lipoxygenaza, ligninaza, pululanaza, tanaza,
pentosanaza, malanaza, G-glucanaza, arabinosidaza, hyaluronidaza, chondroitinaza,
lacaza, va amylaza, hodic hdn hop cia ching. Su két hop dién hinh 14 hdn hgp enzym
ma c6 thé bao gém, vi du, proteaza va lipaza két hop véi mot hodc nhiéu amylaza,
mananaza va xenluloza. Khi ¢c6 mit trong ché ph?im gidt tiy, cac enzym ndy c6 thé
¢6 mit v6i ham luong khodng tir 0,00001% dén 2%, khoang tir 0,0001% dén 1%
hodc khoang tir 0,001% dén 0,5% la clia enzym protein, tinh theo trong lugng ché
phém gidt téy.
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Dong go1 va dinh luong:

Theo khia canh khéc nita ctia sdng ché nay, boc 16 san phim duoc déng goi
bao gdm thi chira bao kin mém déo, c6 chira ché pham gidt tdy gém c6 loai hat giat
tAy sdy phun duoc didu ché theo khia canh thi nhét cua sang ché ndy. Uu tién 13, vét
chira mém déo ny duoc lam tir chit lidu dong goi phu hop dé bao goi ché pham giat
tAy va chit lidu bao goi, gdm cé nhung khong chi gidi han & mang phim polyolefin,
mang can mong (laminat), mang phim hodc mang c4n mong co ngudn gdc tir gidy,
chét ¢6 ciu triic nhiéu 16p v61 hai hoac nhiéu céu trac linh hoat, va cac chit liéu khéac
da duge biét dén boi nhitmg ngudi c6 hiéu biét & muc trung binh trong linh virc nay.
Thong thuong, dd chia mém déo nay lam bing mang phim polyetylen co6 loai
polyme dugc chon tr HDPE, LLDPE, mLLDPE, LDPE hodc su két hop cua ching.
Mang phim mém déo ¢6 thé duoe lam tir mdt loai hodc nhiéu loai chét liéu két hop
voi nhau. Uu tién 14 vat bao goéi mém déo 1a tii nho hodc thi mém déo. U tién 1a,
ching duoc chon tir chit liéu ¢ kha ning phan huy sinh hoc, c6 thé phan hiy, c6
thé tai ché hodc két hop cia ching. Uu tién la, vit chia mém déo ndy cb thé cb
phuong tién do c6 thé di kém voi bao bi nhu mot phfm cua nz”ip ddy hodc nhu mdt h¢
théng tich hop hodc cach thirc dinh lugng riéng biét c6 thé duoc cung cip cing véi
bao bi. |

Theo phuong an khac nita, ché phim gidt tdy co chira loai hat git tay sy
phun theo sang ché nay c6 thé duoc dong goi dudi dang san phém duogc dinh lugng
lidu don vi, dugc bao géi trong mang polyme, trong d6 mang polyme tan trong nudc
hodc phan rd khi cho vao nude giat. Theo cach khéc, hat giit tiy sdy phun hodc ché
pham giit tiy c6 chira loai hat siy phun theo sang ché nay c6 thé dugc cung cép &
dang goi nhya co nhiéu lidu don vi, c6 nép day bén trén hodc bén dudi.

Theo khia canh khac nita ctia sang ché nay, cung phuong phap giit vai béng
cach sir dung hat gidt tdy siy phun hodc ché phAm giit ty c6 chua hat gidt tay sy
phun theo sang ché nay, phuong phap niy bao gdm budc pha loing mét lugng ché
pham giit tdy v6i nudce dé thu duoc dung dich giit, sau d6 1a budc giit vai bang
dung dich gidt dugc tao ra d6. Trong may gidt tuw ddng, mot luong ché pham giit tay
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duoc dinh hrong (lidu lwong) thuong duge dua vao bd phin phdi va tir d6 ching
dugc xa vao may gidt nho nude chay vao mdy, tir do tao thanh dung dich gidt. Co
thé str dung tir 5 dén khoang 65 lit nudc dé tao thanh dung dich gijt, thy theo cau
hinh méy. Liéu luong ctia ché pham giit tdy c6 thé duoc diéu chinh twong tmg dé ¢o
duoc nong d6 dung dich gidt thich hop. Uu tién 13, bude pha lodng cung cap dung
dich gidt cé chua chit hoit dong bé mit t?iy rra vo1 ham luong tur 3 dén 20 g/l’ﬁn gidt
(nhu dugc xac dinh thém ¢ trén).

San pham thu duge bang quy trinh theo sang ché ndy c¢6 dac tinh san san pham
khéc nhau do quy trinh san xuét ctia no. San phim cé dic tinh vat Iy t5t nhw d6 bén
dong banh t6t va c6 kha nang chay tot. San phém cling con ¢6 dic tinh phan tan tot,
dac tinh hoa tan va bam dong Ién vai ¢ mic t6i thidu. Piéu nay la do viéc tao ra tai

chd mudi cla axit cacboxylic hitu co v6i kim loai kiém tho.

Vi du thue hién sang ché

Vidu 1: quy trinh sdn xuit hat giat tay sdy phun theo sang ché nay

Hat giat tiy siy phun theo séng ché niay duoc diéu ché bang cach cho thém
nudée, chit co tinh kiém (natri hydroxit, ham lugng hoat chét 50%) va chit hoat dong
bé mat anion dang axit (axit LAS, ham luong hoat tinh 97%) vao thiét bi tron dé tao
ra tai chd natri LAS. Céc thanh phin duoc tron déu va trong khi tiép tuc khudy, cac
thanh phén con lai duoc cho thém vao theo thir tu b6 sung nhur da dé cép trong Bang
1 duéi day. Trong qua trinh trdn, nhiét do trong thiét bi tron dugc duy tri bang hoi
nuge & mire 80°C +/-2°C. Pau tién, hdn hop trung gian dugc diéu ché bang cach cho
magie sulfat (mudi ciia kim loai kiém thd) va natri silicat véi ty 1¢ SiO»:Na,O 1a 2,4
(muéi silicat cua kim loai kiém cé ham luong hoat chét 47%) sau d6 bd sung axit
xitric (axit cacboxylic hiru co). Vi viée b6 sung axit xitric, &6 pH ctia hdn hop chira
nude duoc giam xudng 3. Tiép theo, axit xitric phan tng véi hdn hop trung gian dé
tao thanh magie xitrat trong hon hop bazo. Sau d6, dd pH cua hén hop bazo duge
tang 16n theo hai budc bang cach trudce tién cho thém dung dich chira nuée c6 chira

natri hydroxit véi ham lugng 50% va sau do natri silicat duoc cho thém vao dé tao
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thanh hon hop dang 16ng chita nude. D6 pH cudi cing chia dung dich nuée duge duy

tri & murc §,5.

Bang 1.
Diéu ché hon hop dang 16ng chira nuée theo sang ché nay
. Thir tu Trong Nhiét do
Thanh phan ,
cho thém | lugng (kg) (do C) pH
Nudc 1 273,52 40
Natri hydroxit 1 59,52 47
LAS Axit (97%) 2 229,96 80
Natri silicat c6 ti 1€
lam nong 3 33,82
2,4 (47%) 79
Magie sulfat (100%) | lam noéng 4 79.47 78
Xitric axit lam nong 5 53,24 78
Natri sulfat (chat _
lam nong 6 453,23
don) 77 3
Natri hydroxit (50%) | lam néng 7 55,40 80 6
Natri silicat co ti 1€
_ lam néng 19,00
2,4 (47%) 8 80 8,5
Téng lugng mé hon
hop dang long (kg) 1266

Thanh phan ctia hdn hop dang 1ong chita nuée da dugc diéu che, duge ra trong

Bang 1A dudi day.

Bang 1A.
Thanh phéan Vidu 1 (% trong lugng)
Na LAS 18,71
Magie xitrat 0,36
Magie di-silicat 0,67
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Natri xitrat (mono-natri, di-natri, tri-natri hodc hdn 5,10
hop cua ching)

Magie sulfat 0,52
Natri silicat 0,70
Natri sulfat 36,34
Natri cacbonat 0
NDOM 0,82
Nuéce 36,76
Tong 100

Tiép theo, hon hop dang long giit tay chira nudce néu trén duoc siy phun trong
thap siy phun nguoc dong. Hon hop dang long gidt tiy chira nudc duge 1am néng
dén 80°C va duogc bom dudi ap suit (7,5x10° N/m?), vao thap sy phun nguoc dong
c6 nhiét dd khong khi vao trong khoang tir 250°C dén 330°C. Quat dau vao dugc
thiét 1ap dé cung cap luu lugng khi vao thap 1a 187,500 kg/gio. Quat hit duge didu
khién dé tao ra ap sudt 4m trong thap -200 N/m? (théng thudng toc dd dong khi thoat
ra qua quat hit trong khoang tir 220,000 kg/gio dén 240,000 kg/gid, bao gém ca
nude bay hoi tir hdn hop dang 16ng). Hon hop dang léng chita nude duge nguyén tir
héa vao thap, noi hdn hgp dang 16ng duge nguyén tir héa duge sdy kho dé tao ra hat
gidt téy sdy phun, sau d6 duoc lam ngudi va sang dé loai bo vat lidu qua ¢& (>

1,8mm), tao thanh hat giat tdy sy phun & dang chay tu do. Chit liéu min

(<0,175mm) duoc ria gidi cung vai khi that trong thap sdy phun va dugc thu gom
vao hé thdng chira tiép sau thap. Hat gidt tay siy phun c6 do 4m 2,0% trong hugng,
c6 mat do khdi 350 g/l va phan b6 kich thude hat sao cho ¢6 hon 90% trong lwong
hat giat tAy sdy phun c6 kich thu6c hat tir 175 micromet dén 710 micromet. Nhiét
d0 hat giit tdy say phun khi ra khéi thap c6 nhiét d6 dudi 150 °C. Ché phim hat git
tdy sy phun thu duoc bing cach sdy phun hdn hop gist ty dang l1éng chira nudc
dugc dua ra dudi day.

Biang 2.
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Hat giiit tay sy phun dugc didu ché theo sdng ché nay
Thanh phan Vidy |
(% trong luong)

Na LAS 30
Magie xitrat 0,56
Magie di-silicat 1,04
Natri xitrat (mono-natri, di-natri, tri-natri) 7,91
Magie sulfat 0,81
Natri silicat 1,09
Natri sulfat 55,32
Natri cacbonat 0
NDOM 1,28
Nudc 2,0
Téng 100

Hat sdy phun dwoc thu thap va dic trung cho dic diém bao quan.

Vi du 2: dénh gia dic diém bao quéan cua hat giat tiy siy phun

Hat giat tdy siy phun theo sang ché nay (Vi du 1) dugc dénh gid vé dic tinh
hat/bét bing phuong phap thir nén. Xu huéng déng banh ciia hat siy phun dugc do
va so sanh véi céc vi du so sanh.

Phuong phap thir nghiém nén: thir nghiém nay danh gia xu huéng dong banh
cua bdt. Dung mot hinh tru co6 bé mat bén trong dugc danh bong dugce dit trén mot
dé chéc chin dé tao thanh mot khuén hinh tru rong cé dudng kinh 9 cm. Hat giat téy
séy phun thtr nghiém da duoc d6 déy va gat bé‘ng. Dung mét dia nhya dat trén khdi
bot. Cho khbi nang 12 kg duge dat tir tir 1én dia nhya sao cho khéi lugng do6 tac dung
déng déu 18n khoi bot trong khuodn dé n6 bi nén lai. Sau 2 phut, khéi lugng d6 dugce
lay ra va khuén hinh try dugc mé ra tir tir ma khong lam &nh hudng dén banh da
dwoc nén. Trong luong ting dan 200 gram dugc cho thém vao trong khoang thoi

gian 10 gify cho dén khi banh nén d6 bj xep xubng. Téng tai trong thang ding cin
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thiét dé lam xep banh da duoc tao hinh, dugc ghi lai va biéu thi bang kildgam va dua
ra ddu hidu vé xu hudng déng banh cia hat. Gia tri cang cao thi xu huéng dong banh
cua hat git tiy sy phun dang duwoc danh gia cang 16n. Pbi voi danh gid hién tai, gia
tri thap hon 1 kilégam duge coi 12 tt va bat ky gia tri ndo trén 2 kilégam dwgc phén
loai 12 c6 d6 két dinh va hat giit tiy sdy phun d6 duoc coi 1 ¢6 xu hudng déng banh
cao.

Vidu 2A: danh gia dic diém bao quan cia hat giit tiy sdy phun theo sang ché
nay va cac Vi du so sdnh c6 d6 pH cao hon

Pic diém bao quéan cha hat giat thy sdy phun theo sang ché nay di dugce dénh
gia cung voi loai hat giat tay say phun so sdnh c6 d6 pH cao hon. Trong hat giit tay
sdy phun d6i ching (d6i chimg), ca silicat va cacbonat déu duge cho thém vao &
mtrc ham legng thong thuong dé mang lai dic tinh cAu tric bot tot. Trong vi du so
sanh tht nhat (Vi du A), ham luong cacbonat cao dugc st dung dé tao céu truc,
nhung hat siy phun khong co silicat. Trong vi du so sanh thi hai (Vi du B), mirc
ham lugng cacbonat cua Vi du A dugc duy tri, va mot lugng nho silicat cting dugc
b6 sung vao. Trong vi du so sanh thtr ba (Vi du C), silicat dwgc st dung dé tao céu
trac va khong sir dung cacbonat.

Hdn hop dang 16ng da diéu ché duoc xir 1y, va hat giit tay séy phun digc diéu
ché v6i cing cac diéu kién trong tw nhwr di duge mé ta trong Vi du 1.

Tiép theo, hat sdy phun thu duoc, dwoc déng goéi va bao kin trong céc goi c6
d6 dan truyén hoi nude <5 gram/m?*/ngdy. Sau do, cic gbi nay dugc bao quan trong
8 tudn va 12 tudn ¢ nhiét d 45°C va do am twong ddi la 80RH. Xu hudng déng banh
ctia hat siy phun duoc xac dinh bang cach thyc hién thir nghiém nén d6i voi hat siy
phun, tai cac thoi diém khac nhau, 14n thir nhit 14 ngay sau khi thu thap (t=0), sau
d6 1a sau 8 tudn, va sau d6 nita 1a sau 12 tuén.

Két qua duogc ghi lai va trinh bay trong bang 3 dudi day.

Bang 3.
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So sanh hat siy phun theo sang ché nay véi loai hat c6 d6 pH/kiém cao
Hat giit tay siy phun
Gia tri thir nghiém nén (theo kg)
(% trong lugng)
M6i  diéu| Sau thoi gian bao quén
Na Na Na . N
ché (tuan)
LAS |silicat | cacbonat \ _
t=0 Sau 8 tuan | Sau 12 tudn
Doi chimg | 25 12 15 0,2 (200g) | 0,8 (800 g) | 1(1000g)
Vidu A 25 0 35 Hoén hop dang 16ng khong thé xur Iy
2,6+ déng béanh
Vidu B 25 S 35 0,7 (700g) _
(2600g) + | hoan toan
2,45 déng béanh | dong banh
ViduC 25 12 0
(2450g) hoan toan | hoan toan
Vidul 30 0 0 0,05 (50g) | 0,6 (600g) | 0,8 (800g)
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Dit liéu trong bang 3 cho thay hat giat tiy siy phun theo sing ché nay khéng
chtra cacbonat va khong chira silicat, va c6 chira magie xitrat dugc tao ra tai chd,
mang lai ddc tinh bdo quan t8t va hat duoc séy phun c6 khé ndng chay ty do, thim
chi sau 12 tun, va c6 dic tinh bot tbt hon mét chit so voi ché phﬁm dbi ching cé
d6 pH cao hon va c6 ham lugng cao cua cacbonat va silicat. Nguoc lai, Vi du so
sanh A ¢6 ham lugng cacbonat cao nhung khoéng chura silicat da khong thé xir 1y
duoe do hén hop dang 16ng bi déng dic, trong khi Vidu B va Vidu C thé hién khong
¢6 dic tinh bao quan tét.

Tir cae két qua trén, cho thiy ring ngay ca khi ¢6 ham lugng cao hon clia chét
hoat dong bé mat tay rira (30% trong luong trong Vi du 1 so v6i 25% trong lugng
trong céc Vi du dbi chimg va so sénh), hat sdy phun dugc diéu ché theo quy trinh
cha sang ché ndy cé dic tinh bot t6t va hoat dong t6t hon, hat xdy phun theo sang
ché nay c6 kha nang chay tw do khi m&i didu ché (t=0) cling nhu qua thoi gian bdo

quéan kéo dai.
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Vidu 2B: danh gi4 dic diém trong khi bdo quan ctia hat giit tAy siy phun theo
sang ché nay va cac Vi dy so sanh véi cac thanh phin duoc thay thé dé mang lai dic
tinh bot tot.

Pic diém trong khi bio quan cua hat giit tay sy phun theo sang ché nay duoc
d4nh gid ciing voi céc loai hat gidt thy sy phun so sdnh c6 c4c thanh phén thay thé
dé mang lai ddc tinh bot tdt. Trong vi du so sanh thir nhit (Vi du D), silic dioxit dugc
tao ra trudc, duoc cho thém vao dé tao cAu trac. Trong Vi dy so sanh thir hai (Vi dy
E), natri xitrat dugc tao ra tai chd, duoc st dung dé tao chu tric cung vai silic dugce
tao ra trude va duoc cho thém vao. Natri xitrat duoc tao ra tai chd bang cach cho
axit xitric phan mg véi natri hydroxit trong hon hop dang 16ng, sau d6 dugc sdy
phun. Trong Vi du so sanh thir ba (Vi du F), silic dioxit va natri xitrat dugc tao ra tai
chd, duoge sir dung dé cai thién cac dic tinh cua bot. Silic dioxit duge tao ra bﬁng
cach cho axit xitric phan ¢mg véi natri silicat trong qua trinh tao hdn hgp dang long.
Trong tat ca cac vi du so sénh va sang ché nay, hoat chat1a Na LAS duoc tao ra tai
chd trong qué trinh tao ra hdn hop dang long bing cach cho axit Las phan tng véi
natri hydroxit theo phuong phap cin bang hoa hoc.

Hdn hop dang long da diéu ché, dugc xit 1y va siy phun trong cac diéu kién
tuong tu nhu da dugc mo ta trong Vidu 1.

Tiép theo, cac hat sdy phun thu duoc, dugc dong goi va gén kin trong céc tai
c¢6 hé sb dén truyén hoi nuéc <5 gam/m*ngay. Sau dé, cic gbi nay duoc bdo quan
trong 8 tudn va 12 tudn & nhiét do 45°C va d6 4m twong dbi 1a 8ORH. Xu huéng
déng banh cua hat sy phun duoc xac dinh bing cach thyc hién thir nghiém nén déi
voi hat sy phun, tai céc thoi diém khac nhau - ngay sau khi diéu ché (t=0), sau 8
tuAn va sau 12 tuén.

K&t qua duoc ghi lai va trinh bay trong bang 4 dudi day.

Bang 4.
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So sanh hat say phun theo sang ché nay véi céc vi du so sénh.

Hat giat tay sé.y phun (%

trong luong) Vidu D VideE | ViduF | Vidul
Na LAS 30 30 30 30
Silic dioxit I* I* I 0
Na xitrat 0 9 9 7,91
Mg xitrat 0 0 0 0,56
Na silicat 0 0 0 1,1
Na cacbonat 0 0 0 0
Gia tri tht nghiém nén (theo kg)
Bot méi didu ché (t=0) 2,2 0,05 0,05 0,05
(2200g) | (50g) | (50g) | (50g)
Sau khi dugc bdo quan trong | dong banh 1,2 3 0,6
8 tuan hoan toan | (1200 g)| (3000¢g)| (600 g)
Sau khi dugc bdo quéan trong | ddéng banh 2 3 0,8
12 tuan hoan toan | (2000 g)| (3000 g)| (800 g)

* silic dioxit trong Vi du D va Vi du E la dwoc tgo ra trudc va cho thém vao hén hop

dang long trudc khi say phun. Tat ca cac thanh phdn khac dwoc dé cdp la Na xitrat,

Mg xitrat va silic dioxit trong cac vi du khac déu dwoc tao ra tai cho.

Dt liéu trong bang 4 chimg minh ring hat giit tiy say phun theo sang ché nay

(Vi du 1) khong chira cacbonat, khéng chtra silicat, va duge ciu tric bang magie

Xitrat, mang lai ddc tinh bao quan tot va bot co kha ning chay ty do ngay ca sau 12

tuan. Nguoc lai, cic loai bot so sanh khac (Vi du E va Vi du F) c6 thanh phan duoc

tao ra tai chd dé mang lai dic tinh bot tdt (silic dioxit va/hodc natri xitrat) cho théy

xu huéng bi déng bénh cao hon trong thoi gian bao quan kéo dai (12 tuan déi véi Vi

du E va 8 tudn dbi v6i Vi du F). Ngudi ta ciing nhan thay ring Vi du D c6 chira thém

silic dioxit thi ¢6 xu hudng dong banh cao hon ngay cd mdi ngay sau khi sdy phun.
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Tir nhing két qua ndy, rd ring 1a céc ddc tinh bot cha hat siy phun duge diéu
ché theo sang ché nay (Vi du 1) tdt hon vé mit dac diém bdo quéan, v hat siy phun
c6 dic tinh bot tot va c6 kha nang chay tw do khi duoc do ca ngay sau khi sdy phun
ciing nhu sau thoi gian bdo quan dai, trong d6 hat sdy phun nay cé ham lugng hoat

chat tAy rira 1a 30% trong lugng, va sulfat 12 chat don dugce vu tién.
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YRU CAU BAO HO
1. Quy trinh san xudt hat git tdy sdy phun bao gém cac budc:
(i) cho phan tmg gitta mubi silicat ctia kim loai kiém va hop chit kim loai kiém thd
trong hon hop chira nuédc dé tao ra tai chd hdn hop trung gian c6 chira mQt hoac mdt
s6 hop chit dugc chon tir nhém bao gdm hydroxit ciia kim loai kidm thd, mudi silicat
cta kim loai kiém thd, mudi di-silicat ctia kim loai kiém thé hodc hdn hop cia ching;
(i) cho hdn hop trung gian duoc tao ra tai chd ¢é chira mot hodc mot s6 hop chat
duoc chon tir nhom bao gém hydroxit cua kim loai kiém thd, silicat cia kim loai
kiém thd, di-silicat ctia kim loai kiém thd, hodc hdn hgp ctia chiing, tiép xtic voi axit
cacboxylic hitu co trong hdn hop chira nuée dé tao thanh hdn hop bazo ¢6 chira mubi
cua axit cacbonxylic hitu co v6i kim loai kiém tho;
(111) bo sung mot huong chét o6 tinh kiém vao hdn hop bazo dé tao thanh hdn hop
dang 1ong chira nude co d6 pH tir 4 dén 8,5, trong dé hdn hop dang long chira nude
c6 chira mudi cua axit cacboxylic hiru co véi kim loai kiém thd, va chat hoat dong
bé mit tay rira;

(iv) sdy phun hdn hop dang long chia nuée trén dé tao ra hat gidt tay siy phun.

2. Quy trinh theo diém 1, trong d6 hdn hop dang 1éng chira nudce ¢ chira mudi di-

silicat hodc mudi silicat cia kim loai kiém tho.

3. Quy trinh theo diém 1 hodc 2, trong d6 hop chét kim loai kiém thé dugc chon tir

nhém bao gdm magie sulfat, magie clorua hodc hon hop ctia ching.

4. Quy trinh theo cac diém tir 1 dén 3, trong d6 mudi silicat kim loai kiém 1a natri

silicat.

5. Quy trinh theo diém bat ky trong s6 cdc diém néu trén, trong d6 hon hop dang
l6ng chira nwée con cd chira muoi cla axit cacboxylic hitu co v6i kim loai kiém
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duoc tao ra tai chd biang cach cho axit cacboxylic hitu co phan mg véi chat ¢6 tinh

kiém.

6. Quy trinh theo diém bét ky trong s6 cac diém néu trén, trong d6 chit cé tinh kiém
duoc chon tir nhom bao gém natri hydroxit, kali hydroxit, natri silicat hodc hdn hop

cua chung.

7. Quy trinh theo diém bt ky trong sb cac diém néu trén, trong do6 axit cacboxylic

hiru co 1a axit polycacboxylic hitu co don phén, wu tién [a axit xitric.

8. Quy trinh theo diém bét ky trong sé cac diém néu trén, trong d6 hon hgp dang
long chira nuéce co chira silicat cua kim loai kiém voi ham luong khong nhiéu hon

2% trong luong.

9. Quy trinh theo diém bat ky trong s6 cdc diém néu trén, trong d6 chat hoat dong
bé mat tiy rira 1a chét hoat ddng bé mat anion, uu tién dugc chon tir nhom bao gbm

alkyl benzen sulfonat, alkyl ete sulfat, alkyl sulfat hodc hdn hgp ctia ching.

10. Quy trinh theo diém 9, trong d6 alkyl benzen sulfonat 1a chét hoat dong bé mit

alkylbenzen sulfonat mach thing, c6 nhém alkyl ¢6 tir 10 dén 18 nguyén tir cacbon.

11. Quy trinh theo diém bat ky trong s0 céc diém néu trén, trong d6 mudi cia axit
cacboxylic hitu co véi kim loai kiém tho 1a muodi cla axit xitric véi magie, uu tién
]2 bao gobm mot hodc mot s6 chat trong sO magie xitrat, magie di-xitrat, magie tri-

xitrat hodic hon hop cta ching.

12. Quy trinh theo diém bt ky trong s cac diém néu trén, trong d6 hdn hop dang

16ng chira nudce c6 chira polyme cacboxylat.
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13. Quy trinh theo diém bét ky trong s6 cac diém néu trén, trong d6 hdn hop dang
long c6 chira:

(i) chit hoat dong bé mat tiy rira c6 ham lhwong tir 2% dén 35% trong luong;

(i1) mudi cua axit cacboxylic htru co vai kim loai kiém thd c6 ham lugng tir 0,1%
dén 4% trong luong;

(iii) vu tién 13, mudi cta axit cacboxylic hitu co véi kim loai kiém ¢6 ham lrong tir
1% dén 12% trong luong;

(iv) uu tién 1a, muobi silicat va/hodc di-silicat ctia kim loai kiém thd c6 ham lugng tir
0% dén 2,5% trong luong; |

(v) vu tién 13, mudi ctia kim loai kiém thé khong phan tmg c6 ham luong tir 0% dén
1,5% trong lwong;

(vi) vu tién la, chit d6n ¢6 ham luong tir 15% dén 70% trong lugng; va,

(vii) nwdce ¢b ham luong tir 20% dén 40% trong luong.

14. Hat giat t?iy séy phun thu dugc theo diém bt ky trong sb cac diém néu trén, c6
chura:
(i) chit hoat dong bé mit tdy rira co ham lugng tir 3% dén 50% trong lugng;
(11) mudi clia axit cacboxylic hitu co véi kim loai kiém thé ¢6 ham luong tur 0,2%
dén 6% trong luong;
(iii) wu tién 1a, mubi coa axit cacboxylic hitu co véi kim loai kiém c6 ham ligng tir
2% dén 20% trong luong;
(iv) wu tién 13, mudi silicat va/hodc di-silicat ctia kim loai kiém thd c6 ham luong tir
0% dén 4% trong luong;
(v) wu tién 13, mudi ciia kim loai kidm thd khdng phan tmg c6 ham lugng tir 0% dén
2% trong lugng;
(vi) uu tién la, chét don ¢6 ham luong tir 25% dén 88% trong luong; va,
(vil) vu tién 14, c6 ham lugng hoi nudce tir 1% dén 3,5% trong lugng.

41



53956 42142

15. Ché pham giat tAy chira hat giit thy sdy phun theo diém 14 véi ham lugng tir 5%

dén 100% trong luong.
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