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(57) Séng ché nay d& cip dén quy trinh san xuét hat giat tiy siy phun. Dic biét 13
hat gidt téy séy phun ¢6 do pH thép, dd kiém thép v ¢6 cac dic tinh hat tdt.

Do d6, muc dich cua sang ché nay 1a dé xuét quy trinh san xudt hat giat tay
sdy phun c6 do pH th?ip va d6 kiém thip.

Muc dich khéc nita cua sdng ché nay 1a cung cip hat giit tay sdy phun c6 ham
luong thip ctia cac chit phu gia cAu tao c6 tinh kiém nhi cacbonat va silicat, nhung
van c6 dic tinh bot t6t qua thoi gian bao quan kéo dai.

Céc tac gia sdng ché ndy phat hién ra rang, hat giit tAy sdy phun lim tir hén
hop dang 1éng chlra nudc c6 chira mdt hodc mot s6 thanh ph?m duoc chon fir nhom
bao gdm mudi cua axit cacboxylic véi nhém, phirc hgp nhém cua axit cacboxylic
hodc hén hop cua chiung, cung cép dac tinh bot t6t va thoi han st dung kéo dai ma
khéng bi dong banh. Céc tac gia sang ché ciing ngac nhién phat hién ra ring, hat giat
tdy séy phun tao ra d6 pH mong mubn trong dung dich giit, la didu cin thiét dé co

hiéu nang loai bd vét ban tot ma khong gay tho rap cho da hodc vai.
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Linh vue ky thuit dwgc dé cap

Sang ché dé cip dén quy trinh san xuét hat gidt tdy sdy phun. Dic biét 1a loai
hat gidt téy séy phun c6 d6 pH th,ép, do kiém thé‘p va ¢6 cac dic tinh hat t6t. Hat gidt
tay sdy phun nay thich hop ding lam ché pham giat tay dang ran hodc dua thém vao

ché pham gidt tdy dang ran.

Tinh trang ky thuit ciia sdng ché

Theo truyén théng, ché pham giit tdy dang bot da duoc tao cong thire dé cb
do pH trong khoang tur 10,5 dén 11,5 trong dung dich gidt. B§ pH bazo dam bao
rang hé thong chit hoat dong bé mit, enzym va cac thanh phan khéc trong ché phdm
van hoa tan trong nudce gidt, nho d6 dam bdo hiéu qua trong viéc loai bo vét bin va
hiéu ning lam sach. Vai cotton né phinh & do pH tir 9,5 dén 10, cho phép chét hoat
dong bé mat thim siu vao soi vai. Hon nita, do pH bazo dam bdo hiéu qua cho viéc
loai b6 céc vét ban dau md va vét ban dang hat bdm trén quﬁn 40 ban.

Du ¢ nhitng wu diém néu trén, do pH cao hon ciing ¢6 nhimg nhuge diém
nhit dinh. P pH cao hon trong dung dich gidt ¢6 xu huéng thd rap véi da ngudsi
dung va ¢o lién quan dén van dé phai mau cta véi giat.

Ngay nay, ngudi ding wa chudng ché pham gidt tiy diu nhe voi da. Dic biét,
nguoi ding giit bang tay wa thich loai ché pham c6 hiéu ning lam sach tét ddng thoi
diu nhe vé6i da va mang lai cdm quan mong mudn khi giat. Hon nita, ngudi ding
cling va thich ché pham giit tiy tao bot tot trong qua trinh giat va d& dang git xa
sach ¢ budc sau.

Trudc day, cac ché ph?im diu nhe nhu vay da dugc tao ra cong thic béng cach
lam giam d6 pH cua ché pham. Viéc tao ra cong thirc ché phim c6 d6 pH thap doi
ho6i phai giam déng ké hodc loai bé hoan toan cac thanh phan c6 tinh kidm nhu natri

cacbonat va natri silicat. Natri cacbonat va natri silicat khéng chi cung cap d6 pH
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cta dung dich giit & khoang 10,5 ma con ¢6 chiic nang nhu 14 chat phu gia ciu tao
hiéu qua dé c6 1ap céc ion Ca va Mg c6 trong nuéc cing.

Bén canh nhimg loi ich nay, natri cacbonat va natri silicat con gép phan lam
cai thién cac ddc tinh vat Iy nhu kha ning chdy va dic diém bao quan cua hat gist
tay sdy phun. Nhitmg nd lyc trudc diy nhiam gidm di hoiic loai bo natri cacbonat khoi
hat gidt tiy sdy phun 1a khéng dat yéu ciu do hat giit tay siy phun dugc phat hién
la chi ¢6 cac dac tinh dang bot ¢o thé chép nhén dugce trong mot khoang thoi gian
ngan ngay sau khi séiy phun va c6 hién tuong dédng banh khi bao quan.

Cung voi natri cacbonat, natri silicat thuong dwogce coi 4 thanh phan quan trong
trong hat chét tAy rira sy phun vi né ¢6 tac dung mang lai sy 6n dinh va toan ven
cho hat giat téy duoc tao ra trong qua trinh sdy phun. Nhiéu nd lyc nhim lam gidm
hodc loai bo natri silicat da dan dén sy suy giam dac tinh hat/bot lién quan dén dac
tinh chay va xu hudng dong banh. Natri silicat cling ¢6 vai tro quan trong trong do
nhét va dic tinh chay cua hon hop dang léng, hon hop dang long c6 chira ham luong
silicat thip c6 thé bi déng tu (gelatin hoa) va khéng thé bom hdn hop dang 16ng
duoc.

Do do, viéc didu ché hat giat tdy sdy phun c6 dd pH thap trude dy 1a mot
thach thirc ddi véi loai hat co ddc tinh chay bot tot, dic biét 1a trong khi bio quan
kéo dau.

US3951877A (Lion Fat and Oil Co. Ltd, 1976) bdc 16 ché pham giat tay loai
manh chuyén dung dang hat sdy phun dé duy tri do bén chic cia hat trong qua trinh
dong goi hodc van chuyén. Ché pham giit tiy dang hat c6 chira mubi nhdm vé co,
chit hoat ddng bé mat anion khong xa phong va natri xitrat. Mudi nhém v co duoc
wru tién chon tir nhém bao gém cAc mudi nhom, nhém oxit, nhém hydroxit.

US 3011977 (Bernhard Raecke, 1961) bac 16 ché pham giit tay gitp loai bo
hodc lam giam déng ké tinh trang kich (mg da bang cach b6 sung cac phic hop chat
nhém. Ché phim cé chia chit phy gia céu tao phosphat.

US 3951877 A (Okumura Osamu va cng sy, 1976) bdc 10 ché ph?im gidt téy

dang hat loai manh chuyén dung c6 chira natri xitrat véi ham luong tir 10% dén 60%
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trong luong, chét hoat dong bé mit anion khong xa phong v6i ham lwong tir 5% dén
40% trong luong, va mudi nhém vé co véi ham lwong tir 0,1 % dén 10% trong lugng.

Do d6, muc dich cua sang ché nay 1a dé xuit quy trinh sén xuét hat gist tiy
sdy phun c6 d6 pH thip va d6 kiém thap.

Muc dich khac nita cua sang ché nay 1a cung cép loai hat gidt tiy sdy phun
dam bao dic tinh chim séc vai tot va diu nhe voi da trong khi van duy tri t6t hiéu
ning lam sach & d pH thip va dic tinh kiém thap ciia ché pham giit tay.

Muc dich khac nira cua sang ché nay 1a cung cip loai hat giat thy say phun voi
ham lugng thip cia cdc chat phu gia cau tao cé tinh kiém nhw cacbonat va silicat
nhung van c6 dic tinh bot tdt qua thoi gian bao quan kéo dai.

Muc dich khéc nita cia sang ché nay 13 cung cip loai hat giit tiy sy phun c6
d6 pH va d6 kiém thap, vé co ban khong chira cacbonat, zeolit va STPP, va mang lai
hiéu nang lam sach t&t va dic tinh bot tét.

Muc dich khac nira cia sang ché nay 1a cung cap loai hat siy phun cai thién
duoc dic tinh chéng déng can qua nhidu lan giat va bam rét it hodc khéng bam cin

khéng hoa tan trén vai da giat.

Ban chét ky thuit ciia sang ché

Céc tac gia sang ché nay phat hién ra ring, hat giit tdy sdy phun duoc tao ra
tir hon hop dang long chira nude c6 chira mot hodc mot s6 thanh phén duoc chon tur
nhém bao gdm mudi cua axit cacboxylic hitu co v6i nhém, phirc hgp nhom clia axit
cacboxylic hitu co hodic hon hop cua ching, cung cap dic tinh bot tét va kéo dai
duoc thot han sir dung ma khong bi von cuc. Cac tac gid sang ché ciing bit ngd phat
hién ra ring, hat sdy phun nay tao ra d6 pH mong mubn trong dung dich giat, 1a diéu
can thiét dé co hiéu nang loai bo vét ban tot ma khong thé rap cho da hodc vai.

Hat gidt tiy sy phun theo sang ché nay mang lai mt hodic mét s lgi ich néu
trén, vu tién 1a chi két hop véi ham luong thip hodc khong chira cic chit phy gia
cAu tao ¢6 tinh kiém, cu thé 1a cacbonat kim loai kiém va silicat kim loai kiém. Uu

tién la, hat gidt tay say phun nay c6 chira silicat kim loai kiém v61 ham luong it hon
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2% trong luong. Uu tién 14, hat gidt tdy sdy phun ndy khong chira cacbonat kim loai
kiém.

Theo khia canh thir nhét ctia sdng ché nay, boc 16 quy trinh san xuat hat gidt
tdy séy phun, quy trinh nay bao gdm cac budc:

(i) cho axit cacboxylic hitu co phan @ng véi chat bat ky trong s6 céc chét (a) dung
dich mudi nhém, (b) dung dich nhém hydroxit, trong d6 dung dich nhém hydroxit
duoc tao ra tai chd bang phan Gng bit ky trong sb cc phan {ing duge chon tir nhom
bao gdm (i) phan tig gitta dung dich nhom - natri véi axit; hodc (i) cho mudi nhém
phan tmg véi chét 6 tinh kiém; hodc hdn hop cia chung, dé tao thanh médt hodc mot
s6 san pham phén tmg dwoc chon tir nhém gdm c6 mudi clia axit cacboxylic hiru co
v6i nhém, phire hop nhém ciia axit cacboxylic hitu co hodc hdn hop cia ching;

(ii) b6 sung mdt lwong chit c6 tinh kiém vao hdn hop chira nude dé tao thanh hdn
hop dang 1éng chira nudce c6 d6 pH tir 4 dén 8,5, trong d6 hdn hop dang 1ong chira
nudc ¢6 chira mot hodc mot sb san phém phan g dwoc chon tr nhém bao gém
mudi cud axit cacboxylic hitu co v&i nhém, phirc hgp nhdm ciia axit cacboxylic hitu
co hodc hén hop cua ching, va chét hoat dong bé mat t'fly rua; va,

(iii) sdy phun hdn hop dang léng chira nude trén dé tao ra hat giit tiy sdy phun.

U tién 13, hdn hop dang long chira nuée ¢6 chira mudi cua axit cacboxylic
hitu co vé6i kim loai kiém.

Nhiing khia canh, tinh nang va uu diém nay hodc nhitng khia canh, tinh nang
va nhitng vu tiém khéc & tré nén 1o rang hon ddi véi nhiig ngudi ¢6 hiéu biét &
murc trung binh trong linh vuc niy khi doc ban mé ta chi tiét va yéu cau bao ho dudi
day. Pé tranh nham lan, bat ky tinh ning nao ctia mot khia canh theo sang ché nay
ciing ¢6 thé duogc sir dung trong khia canh khac cia sang ché. Tir “bao gdm” ¢ day
¢6 nghia 13 “bao ham” nhung khong nhét thiét 1a “tac thanh ti” hodc “cAu thanh tu”,
Noi cach khéac, cac bude hodc tuy chon duge liét ké khong cin phdi dﬁy du. Cén luu
y rang, cac vi du duge dua ra trong ban mo ta dudi day 1a dé 1am rd cho séng ché
ndy va n6 khong gi6i han sang ché nay trong cac vi du d6. Ngoai trir trong cac vi du

van hanh va so sanh, hodc trong trudmg hop duoc chi dan khac di, tat ca cac so liéu

4

4/45



53955

trong ban md ta nay dé chi lugng chét lidu hodc cac diéu kién phan tng, tinh cht
vit 1y ctia chat liéu va/hodc cach ding phai dugc hiéu 1a da duge diéu chinh boi tir
“khodng”. Pham vi s6 lidu duoc biéu thi theo dang "tir x dén y" dugce hiéu 14 bao
gém XVay. Pbi voi mot dau hiéu cu thé, khi nhiéu pham vi dugc vu tién mo ta theo
dang "tir x dén y", phai hiéu ring tit ca cic pham vi két hop cac diém cudi khac nhau

cling phai dugc tinh dén.

M@ ta chi tiét sang ché

Quy trinh san xuét hat giit tiy say phun:

Theo khia canh thir nhét cta sang ché nay, bdc 16 quy trinh san xuit hat giat
tiy siy phun bao gdm céc budc nhu duge mé ta dudi day.

Bude (i): cho axit cacboxylic hitu co phan (mg véi bat ky chat nao trong sb
cac chét (i) dung dich mudi nhém, (ii) nhom hydroxit hoic hdn hop cia chiing.

Theo khia canh tht nhit cta sang ché nay, bdc 16 quy trinh phan tmg gitta axit
cacboxylic hitu co voi mot trong 36 (a) dung dich mudi nhom, (b) nhém hydroxit,
trong d6 dung dich nhém hydroxit duge tao ra tai chd bang phan (mg bat ky trong
s§ cac phan Gmg dugc chon tir nhém bao gdm (i) phan tmg dung dich nhém - natri
v6i axit; hodc (ii) phan tmg mudi nhém phan Gng véi chét ¢ tinh kidm, hodc hdn
hop ctia chiing trong hén hop chira nuée.

AXit cacboxylic hitu co:

Uu tién la, axit cacboxylic hitu co la loai axit cacboxylic htrvu co dang
monome, uvu tién hon 1a loai axit polycacboxylic hitu co dang monome. Céc vi du
thich hop vé axit cacboxylic hitu co ndy bao gdm nhung khong 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 1a, axit hitu co dugc chon tir nhdém bao
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gém axit xitric, axit malic, axit sucinic, axit lactic, axit glycolic, axit fumaric, axit
tartaric, axit formic, va hon hop ciia chiing. Ul tién hon 13, axit ndy I3 axit xitric,
axit lactic, va axit tartaric. Tham chi dugc wu tién hon nira la axit cacboxylic hiru co
nay 14 axit xitric. Axit cacboxylic hiru co ndy duge vu tién bo sung & mirc du thira.

Ul tién 14, axit cacboxylic hitu co ¢6 mie ham lugng dé lam thay dbi d6 pH
cta hdn hop chira nude cho dén mirc nho hon 4, trong d6 d6 pH duge do bang dung
dich 1% trong luong trong nudce cat.

Axit cacboxylic hitu co phan tung vai (i) dung dich mudi nhém, (ii) dung dich
nhém hydroxit, trong dé dung dich nhém hydroxit duoc tao ra tai chd bang bat ky
phan tmg bit ky trong s6 cac phan tng duge chon tir nhém bao gdm (i) cho dung
dich nhém - natri phan Gng vdi mot axit; hodc (ii) cho mudi nhém phan Umg vai chit
¢6 tinh kiém, hodc hén hgp cua ching trong hdn hop chira nude dé tao thanh mét
hodc mot s san phidm phan tmg dugc chon tir mudi cia axit cacboxylic hitu co vi
nhém, phirc hop nhém cua axit cacboxylic hitu co hodc hdn hgp ctia ching.

Dung dich mudi nhom:

Theo khia canh thir nhit cia sang ché nay, axit cacboxylic hitu co ¢é thé dugc
cho phan tmg voi dung dich mudi nhém. U tién 13, dung dich mubi nhom 14 loai
dung dich ¢6 tinh kiém. U tién 13, mubi nhém 1a loai mudi nhém - kim loai kiém,
mudi nhém - kim loai kiém tho hodc hdn hop cta chung. Pugc uvu tién la loai mudi
nhém - kim loai kiém. Uu tién mudi nhém 14 mudi nhém — natri, nhom - magie hodc
hon hop cua ching. Uu tién 13, dung dich mudi nhém 14 nhém - natri. Mudi nhom
duoc uu tién 1a ¢ dang long, hodc dang ran va duoc tao ra tai chd. Nhém — natri ¢6
san trén thi truong ¢ dang khan. Ut tién 1, nhém — natri ban san trén thi truong bao
gom nhém oxit (AlO3) véi ham lugng tr 50% dén 60% trong luong va natri oxit
(NayO) tr 35% dén 45% trong luong. Nhém — natri duge sir dung trong sang ché
ndy & dang dung dich nudc. Nhém — natri ¢6 san 1a loai ¢6 tinh kiém va c6 ty 1é
ALO5 so v6i Na,O theo ty 1¢& duoc wu tién 1a tor 0,5:1 dén 1,64:1, uu tién hon 13 tir
0,8:1 dén 1,6:1, wu tién hon nita 13 tir 1:1 dén 1,6:1, tham chi duoc vu tién hon nira

later 1,1:1 dén 1,6:1, tham chi van dwoc wu tién hon nita 1a tr 1,15:1 dén 1,5:1, thim
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chi dugc uu tién hon ca la tr 1,19:1 dén 1,35:1. Loai nhém - natri ¢4 béan trén thi
trueong tur, vi du Sigma Aldrich, ¢6 ty 1& ALO3 so vé1 NayO la tir 0,5:1 dén 1,64:1,
uu tién la tr 0,8:1 dén 1,55:1, vu tién hon ntra la tir 1:1 dén 1,5:1.

Theo phuong an dugce vu tién cua sang ché nay, mudi nhém duoc tao thanh
bing cach phan huy hop chét nhém v6i chit ¢6 tinh kiém dé tao thanh mudi nhom.
Uu tién hop chit nhém 1a nhém sulfat duoc phan hity khi c6 mit dung dich natri
hydroxit (chat ¢6 tinh kiém) dé tao thinh nhém - natri.

Nh&m hydroxit:

Theo khia canh thir nhit cia séng ché nay, axit cacboxylic hitu co ¢6 thé phan
{mg v6i nhém hydroxit. Uu tién 1a nhom hydroxit duge hoa tan trong dung dich
kiém. Nhom hydroxit duoc tao ra tai chd.

Nhém hydroxit tao ra tai chd:

Nhom hydroxit dwoc tao ra tai chd. Uu tién mudi nhom phan tmg véi chat c6
tinh kiém dé tao ra tai chd nhém hydroxit. Uu tién mudi nhém duge chon tir nhém
bao gom nhdm sulfat, nhém clorua, hoidc hon hop cia chimg. U tién chit ¢6 tinh
kiém dugc chon tir hydroxit kim loai kiém, silicat kim loai kiém hogc hdn hop cta
ching. Uu tién hydroxit kim loai kiém 1a chét c6 tinh kiém, vu tién hon véi chat cé
tinh kiém 1a natri hydroxit. Uu tién nhém hydroxit dugce tao ra tai chd nay duoc cho
phén (mg véi axit cacboxylic hitu co. Un tién mudi nhom Ia nhom sulfat, duge cho
thém vao hdn hop chira nuwée c6 chira natri hydroxit, trong d6 nhém sulfat phan (mg
v6i natri hydroxit dé tao ra tai chd nhém hydroxit. Nhém hydroxit sau d6 phan tng
voi axit cacboxylic hitu co. Uu tién hén hop chira nude co thé ¢c6 chua chit hoat
dong bé mat téy rira. Uu tién 14, khi hdn hop nuée c6 chira chét hoat dong bé mit
tAy rira & dang axit thi dwge wu tién 1a dang axit duge trung hoa hoan toan bang cht
¢6 tinh kiém (hydroxyt kim loai kiém, uu tién 14 natri hydroxit) truéc khi cho thém
mudi nhém. Piéu nay nham tranh kha nang tao thanh mudi nhém cia chit hoat dong

bé mit tay rira (AILAS).
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Theo phuong 4n duge uu tién khac, nhém hydroxit dugce tao ra tai chd bang
phan mg gilra dung dich nhom - natri v6i axit. Uu tién axit nay la axit vé co. Uu
tién hon, axit nay 1a dang axit cua LAS.

Mubi ciia axit cacboxylic hitu co voi nhém:

Axit cacboxylic hitu co phan tmg véi (i) dung dich mudi nhém, (i) nhém
hydroxit, trong d6 dung dich nhém hydroxit duoc tao ra tai chd bang bt ky phan
(g nao trong sb cic phan tmg duoc chon tir nhém gém ¢6 (i) cho dung dich nhém
- natri phan @ng véi axit; hodc (ii) cho mudi nhém phan tmg véi chét cé tinh kiém,
hodc hdn hop cia chung trong hdn hop chira nwde dé tao thanh mudi cia axit
cacboxylic hitu co v&i nhém. Uu tién axit cacboxylic hitu co 1a axit xitric, phan ing
v6i chit bat ky trong s6 (i) dung dich mudi nhém (ii) nhém hydroxit, trong d6 dung
dich nhém hydroxit duge tao ra tai chd bing phan tmg bit ky trong s6 céc phan g
duoc chon tir nhom gém ¢6 (1) phan rng cua dung dich nhém - natri v6i axit; hodc,
(i) cho mudi nhém phén tmg véi chit c6 tinh kiém hodc hdn hop clia chiing dé tao
thanh nhom xitrat.

Ul tién 1, khi axit cacboxylic hitu co phin tng voi dung dich mubi nhém -
natri c6 tinh kiém, ngoai mudi ctia axit cacboxylic hitu co véi nhdm, wu tién 1a phan
{mg nay ciing ¢6 thé tao ra mot hozc nhidu san phdm phan tmg bd sung duoc chon
tir nhém bao gdm nhém hydroxit, mudi cua axit cacboxylic hitu co vé6i kim loai kiém
hodic hdn hop clia ching. Ut tién 13, trong hdn hop chira nude bao g6ém mudi cua
axit cacboxylic hiru co véi kim loat kiém 12 loai mudi cua axit cacboxylic hitu co
véi natri. U tién 13, mudi cla axit cacboxylic hitu co v6i nhom 1a nhém xitrat va ¢
mot hodc nhidu nhdm mono-xitrat, nhdm dixitrat, nhém trixitrat hosic hdn hop cia
chung.

Phurc hgp nhom cua axit cacboxylic httu co:

Axit cacboxylic hitu co c6 thé phan tmg voi chit bat ky trong s6 (i) dung dich
mudi nhém, (ii) nhém hydroxit, trong d6 dung dich nhém hydroxit dugc tao ra tai
chd bang phéan tmg bat ky trong s cic phan (mg duge chon tir nhém gf")m c6 (1) phéan

umng cua dung dich nhém - natri véi axit; hodc, (i1) phdn {img cua mudi nhém v6i chét
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¢6 tinh kiém, hodc (iii) hdn hop cua ching trong hdn hop chira nude dé tao ra phie
hop nhdm cha axit cacboxylic hitu co. Uu tién 13, axit cacboxylic hitu co 1a axit
xitric.

Hon hop chira nude:

Hon hgp chra nudce nay dugce uu tién cd chira chit hoat dong bé mat t?iy rura.
Chét hoat ddng bé mat t?iy rira thich hop bao gdm chét hoat dong bé mat tfiy ria loai
anion, khong ion, cation, ludng tinh, ion ludng tinh hoic hdn hop cia ching. Uu
tién 13, chét hoat dong bé mat té“i‘y rira 13 loai anion, khong ion hodc hdn hop cta
ching. Uu tién 1, hdn hop chira nuéce ¢6 chia chét hoat dong bé mat anion. Chét
hoat dong bé mat t?iy rua anion thich hop la chét hoat dong bé mit alkyl sulfonat,
chét hoat doéng bé mat alkyl sulfat hodic hon hop cua ching. Chét hoat dong bé mit
té“iy rira ¢6 thé 12 loai c6 mach thé“ing hodc mach nhanh, duoc thé hodc khong duoc
thé. Chéit hoat dong bé mat té“iy rira ¢6 thé co nguén géc ttr chét liu héa dau hodc co
ngudn géc sinh hoc.

Chét hoat dong bé mit tay rira anion: hon hop chira nude duoc wru tién ¢6 chia
chét hoat dong bé mit téy rira. Chat hoat dong bé mat tfiy rira duge uu tién 1a chét
hoat dong bé mit anion. Uu tién chat hoat dong bé mit anion dugc chon tir nhom
bao gom alkyl benzen sulfonat, alkyl ete sulfat, alkyl sulfat hodc hon hop clia ching.
Chat hoat déng bé mit anion ty rira dugc trung hoa trude va cho thém vao hdn hop
chira nudc hodc dang axit long cua chat hoat dong bé mit anion dugc cho thém vio
hdn hop chira nuée va trung hoa tai chd. Ngoai ra, chit hoat dong bé mit anion dang
axit ¢ thé dugce trung hoa mot phan va sau d6 duge cho vao hdn hop chira nuée sao
cho phin chua dugce trung hoa con lai cua dang axit 16ng cia chit hoat dong bé mit
anion dwoc trung hoa tai chd trong hdn hop chira nuéc. Chét hoat dong bé mit da
dugce trung hoa trudce co san trén thi truong & dang ran hodc dang bdt nhao.

Ul tién 14, chit hoat dong bé mat téy ria duge b sung vao hon hop chira
nuée trude khi cho thém dung dich mudi nhém va/hoic nhém hydroxit dugc tao ra
tai chd. Theo mot sb phuong an, chét hoat dong bé mit t'fly rua ¢ dang axit dugc

trung hoa tai chd bang cach sir dung hydroxit ctia kim loai kidm dé tao thanh dang

9
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mudi trung hoa. Uu tién hydroxit cta kim loai kiém 14 natri hydroxit. Tiép theo 1a
cho thém dung dich mudi nhém va/hodc nhém hydroxit duogce tao ra tai chd. Khi sir
dung mudi nhém - natri, dang axit cla chét hoat dong bé mit téy rira s€ phan (g
v6i lwong du hydroxit cua kim loai kidm dé trung hoa hodn toan va sau d6 hydroxit
ciia kim loai kiém tiép tuc phan Ung voi mudi nhém - natri dé tao thanh nhém
hydroxit.

Theo mot s6 phuong an khac cia sang ché nay, chit hoat dong bé mit tiy rira
& dang mudi trung hoa hodc dang axit c6 thé duge cho thém vao hdn hop chira nudce
sau khi tao thanh mudi cua axit cacboxylic hiru co v6i nhém. Khi duge cho thém
vao & dang axit, chit hoat dong bé mit ty rira duoc vu tién lam trung hoa bang cach
str dung hydroxit ctia kim loai kiém dé tao thanh dang mubi. Hydroxit cua kim loai
kiém duoc uu tién 12 natri hydroxit.

Khi chét hoat dong bé mit tay rira dwoc cho thém vao hdn hop chira nudce &
dang chit hoat dong bé mat duoc trung hoa mot phén thi chat hoat dong bé mit anion
duoc trung hoa mot phin duoc uu tién diéu ché bang quy trinh trung hoa, gdm c6
budce (i) tron dang axit 1ong cia chat hoat déng bé mat anion va chat trung hoa dé
tao thanh dung dich dwoc trung hoa mdt phan; wu tién chit trung hoa 14 hydroxit ciia
kim loai kiém, trong d6 lugng chét trung hoa hydroxit ctia kim loai kiém 1a di dé
phan tmg v6i mot phan tién chit cia chit hoat dong bé mit anion dang axit long dé
tao ra tai chd mudi cta chét hoat dong bé mit anion. Chét hoat dong bé& miit anion
trung hoa duoc tao ra bing cach trung hoa dang axit ctia no véi chit trung hoa
hydroxit ctia kim loai kiém, chiém tir 28 phin dén 98 phan cta toan bo chét hoat
dong bé mat anion, tinh theo trong lugng c6 trong hat séy phun.

Puoc bd sung cung vdi nguén, chét kiém, chit hoat dong bé mit anion dugc
trung hoa mot phén trong hon hop chita nude, dang axit khong phén img con lai cla
chat hoat dong bé mit anion phan Umg v&i mudi silicat cua kim loai kiém dé tao
thanh dang mudi trung hoa hodn todn cua chét hoat dong bé mat anion. Ngudn chat
kiém c6 thé 1a lrong du cua mudi nhém kim loai kiém, mudi silicat cia kim loai

kiém hodc hdn hop ctia ching.
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Tuy thude vio viée axit cacboxylic hitu co phan img v6i mudi nhém hay nhom
hydroxit tai chd, thir tw dé bd sung c6 thé duge thay ddi dé dam bao viéc tao thanh
nhom xitrat trong quy trinh va ddm bao trung hoa hoan toan axit LAS.

Theo phuong én khéc nita ctia sdng ché, chét hoat dong bé mat anion dugce
trung hoa hoan toan duge cho thém vao hén hgp chira nude. Theo phuong 4n nay,
tién chét cta chét hoat déng bé mat anion dang axit long dugc cho phan tng véi
hydroxit ctia kim loai kiém dé tao thanh mudi ctia chit hoat d6ng bé mit anion duoc
trung hoa hoan toan trude khi cho thém vao hén hop chira nwée. U tién 13, tién chat
ctia chét hoat dong bé mit anion dang axit 16ng dwgc trung hoa tai chd mot phan
hodc toan bg.

Théng thudng, chét hoat dong bé mit té“iy rira ¢6 mit trong hén hop chira nudce
khi mudi nhém vé/hodc nhém hydroxit duge cho tiép xuc voi axit cacboxylic hitu
co. Uu tién 1a nhém hydroxit duge tao ra tai chd bang cdch cho mudi nhém phan
mg véi chét o tinh kiém (uu tién 1a hydroxit ctia kim loai kidém), hdn hop chira
nudce c6 chta chét hoat dong bé mat té?iy ria duoc trung hoa trude khi cho thém mudi
nhom. Ul tién mudi nhom 13 nhom sulfat. Thi ty cho thém vao duoc wu tién 13 dé
trung hoa chét hoat dong bé mit tay rira dang axit cha bang cach cho chét hoat dong
bé mat ty rira dang axit tiép xtic voi dung dich chira nuée ¢ chira hydroxit ciia kim
loai kiém. Sau khi trung hoa, bude tiép theo 1a cho thém mudi nhém dé phan (mg
v6i luong du hydroxit kim cua loai kiém dé tao thanh nhom hydroxit. Sau do6 axit
cacboxylic httu co dugce cho thém vao dé tao thanh mubi cua axit cacboxylic hitu co
v nhém.

Khi str dung mudi nhém, wu tién 14 trong trudng hop mudi nhém 1a nhém -
natri, thi thir tu cho thém dugc wu ti€n la cho nucce tiép xuc voi dung dich mubi
nhom, tiép theo bd sung axit cacboxylic hitu co dé tao thanh mudi nhém cia axit
cacboxylic. Tiép theo nita, chit hoat dong bé mat téy rua dugce cho thém vao ¢ dang
mudi trung hoa hodc dang axit. Khi chét hoat dong bé mit duoc cho thém vao & dang
axit, dung dich hydroxit ctia kim loai kiém duoc cho thém vao dé trung hoa dang

axit thanh dang mudi twong tmg ctia chat hoat dong bé mit tay rira.
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Khi chat hoat dong bé mit t§y rira nhay cam v&i do pH, tire 13 nhitng chét hoat
d6ng bé mit tiy rira bi thuy phan & diéu kién pH thép, thi wu tién chat hoat dong bé
mit tdy rira duoc cho thém véo dung dich hdn hop dang long sau khi d6 pH da duoc
néng 1én mirc 7 hodc cao hon. Céc vi du khong giéi han vé chat hoat déng bé mat
tay rira 12 chit hoat dong bé mat alkyl sulfat (PAS) bac mot. Uu tién loai PAS ¢6 d6
dai mach alkyl tir 8 dén 18 nguyén tir cacbon, uu tién hon 1a loai ¢6 @ dai mach
alkyl tir 12 dén 14 nguyén tir cacbon. Uu tién 14, chit hoat dong bé mit alkyl sulfat
bac mot 1a loal mach thé“ing hodc mach nhanh, wu tién hon ntta la loai mach théng.
Ul tién 14 loai chét hoat dong bé mit alkyl sulfat bac mot, duge thé hodc khéng duoc
thé.

U tién 14, chét hoat dong bé mit t?iy rira 13 loai chét hoat dong bé mit anion.
Chét hoat dong bé mit tfiy ria anion thich hop bao gém chét hoat dong bé mat
sulfonat va sulfat. Chat hoat déng bé mit sulfonat thich hop bao gdm metyl este
sulfonat, alpha olefin sulfonat, alkyl benzen sulfonat, dic biét la alkyl benzen
sulfonat, wu tién hon 1 alkyl benzen sulfonat ¢6 tir 10 dén 13 nguyén tir cacbon.
Chét hoat dong bé mit anion téy rira dugc uu tién la alkyl benzen sulfonat mach
thing, trong d6 mach alkyl c6 tir 5 dén 20 nguyén tir cacbon, wu tién hon nita 14 chit
hoat dong bé mat alkylbenzen sulfonat mach thing c6 nhém alkyl c6 tir 10 dén 18
nguyén tr cacbon, tham chi wu tién hon nita 1a ¢6 nhom alkyl c6 tir 10 dén 14 nguyén
tir cacbon. Uu tién 1a c6 thé thu duoc alkyl benzen sulfonat (LAS) thich hop bing
céch sulfonat héa alkyl benzen mach thing (LAB) c6 ban trén thi truong; LAB phu
hop bao gdbm LAB ¢6 ham luong 2-phenyl thap, LAB phu hop khéc nita bao gém
LAB c6 ham lugng 2-phenyl cao, chang han nhu nhing loai dugc cung cép boi Sasol
dudi tén thuong mai Hyblene®. Cac chit hoat dong bé mat sulfat thich hop bao gdm
alkyl sulfat, uu tién 14 alkyl sulfat co tir 8 dén 18 nguyén tir cacbon, hofc loai ¢6 chu
yéu 1a alkyl sulfat c6 tir 12 dén 18 nguyén tir cacbon. Mot hodic mot s6 chat hoat
dong bé mit anion ¢6 thé c6 mat trong hat giat tiy sdy phun nay.

Chét hoat dong bé mit sulfat thich hop bao gém alkyl sulfat, vu tién la loai

alkyl sulfat co tir 8 dén 18 nguyén tir cacbon, hodc loai chit yéu 14 alkyl sulfat co tir
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12 dén 18 nguyén tir cacbon. Chat hoat dong bé mit téy rua sulfat duoc vu tién 13
alkyl alkoxylat sulfat, vu tién la alkyl etoxylat sulfat, vu tién hon 1a alkyl alkoxylat
sulfat 6 tir 8 dén 18 nguyén tir cacbon, wu ti€n hon niva 13 alkyl alkoxylat sulfat c6
tir 8 dén 18 nguyén tir cacbon, wu tién 1a loai alkyl alkoxylat sulfat co d6 alkoxylat
héa trung binh tr 0,5 dén 20, wu tién hon l1a tur 0,5 dén 10, wu tién hon nira 1a alkyl
alkoxylat sulfat [a loai alkyl ctoxylat sulfat ¢6 tir 8 dén 18 nguyén tir cacbon, c¢6 do
ctoxylat héa trung binh tir 0,5 dén 10, uu tién hon 13 tr 0,5 dén 5, wu tién hon nita 14
tir 0,5 dén 3 va tham chi duogc wu tién hon ca la tr 0,5 dén 1,5. Alkyl sulfat, alkyl
alkoxylat sulfat va alkyl benzen sulfonat co thé 1a loai ¢c6 mach thang hoic mach
nhanh, duge thé hodc khéng duoc thé va co thé co ngudn gde tir chat lidu hoa dau
hodc chit liéu sinh hoc. Chit hoat dong bé mit t?ly rira anion thich hop khéc bao
gdm xa phong, alkyl ete cacboxylat. Chét hoat dong bé mit tiy rira anion thich hop
c6 thé & dang mudi, chét trung ion thich hop bao gOm natri, canxi, magie, ruou amin,
va bt ky hdn hop nao cia ching. Chat trung hoa ion dugc wru tién 14 natri.

Chit hoat dong bé mit t?iy rira khong ion thich hop dugce chon tir nhém bao
gom: alkyl etoxylat c6 tir 8 dén 18 nguyén tir cacbon, chang han nhu chét hoat dong
bé ‘mz_'it khong ion NEODOL® cua Shell; alkyl phenol alkoxylat ¢o tir 6 dén 12
nguyén tir cacbon, trong dé wu tién cac don vi alkoxylat 1a cic don vi etylenoxy, céc
don vi propylenoxy hoic hon hop ctia ching; rirou ¢6 tir 12 dén 18 nguyén tir cacbon
va alkyl phenol ¢6 tir 6 dén 12 nguyén tir cacbon dugc ngung tu véi cdc polyme khi

®

etylene oxit/propylen oxit nhu Pluronic® cia BASF; alkyl polysacarit, vu tién la
alkyl polyglycosit; metyl este etoxylat; amit cua axit béo polyhydroxy; chét hoat
dong bé mit ruou poly(oxyalkylat) co nép bit ete va hdn hop clia ching.

Céc chit hoat dong bé mit tiy rira khong ion thich hop 14 alkyl polyglucosit
va/hodc rugu alkyl duge alkoxylat héa. Cac chét hoat dong bé mat tfty rtra khong ion
thich hop bao gdm ruou alkyl dugc alkoxylat héa, wu tién 1a rugu alkyl dugc
alkoxylat hoa co tr & dén 18 nguyén tir cacbon, wu tién hon 13 rugu alkyl dugc
etoxylat héa c6 tir 8 dén 18 nguyén tit cacbon, wu tién hon nita 1a ruou alkyl dugc

alkoxylat hoa c6 do alkoxylat hoa trung binh tur 1 dén 50, wu tién hon niva 13 tir 1 dén
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30, hodc tir 1 dén 20, hodc tir I dén 10, thdm chi duoc uu tién hon nita 1a ruou alkyl
duge alkoxylat hoa 1a ruou alkyl duogc etoxylat hoa co tir 8 dén 18 nguyén tir cacbon
va c6 do etoxyl hoa trung binh tir 1 dén 10, wu tién 1a tir 1 dén 7, wu tién hon 1a tir 1
dén 5 va wu tién hon nfra 13 tir 3 dén 7. Ruou alkyl duoc alkoxylat hoa c6 thé 14 loai
mach théng hoidc mach nhanh, va duoc thé hodc khong duoc thé. Céc chét hoat dong
bé mit téy rira khong ion thich hop bao gdm cac chit hoat ddng bé mit tiy rira gbe
ruou bac hai.

Chit hoat dong bé mit ion ludng tinh: chét hoat dong bé mat té‘iy rira ion ludng
tinh thich hop bao gdm céc oxit amin va/hoiic betain.

Mdt hodic mot s6 chit hoat dong bé mit té“iy rira ¢6 thé c6 mat trong hat giat
tay siy phun theo sang ché nay. Chit hoat dong bé mit dugce vy tién 13 chét dn dinh
nhiét trong qué trinh x{r 1y sy phun trong thap sdy phun c6 nhiét d6 khong khi trong
khoang tir 250°C dén 500°C, va chit hoat dong bé mit 6n dinh vé mit hoa hoc ¢
didu kién pH ctia hdn hop dang 1éng dé sy phun. Cac vi dy khong giéi han vé chat
hoat dong bé mit anion bao g61n nhiing chat duoc dé cap ¢ trén.

D6 pH ctia hdn hop chira nuée duge uu tién a nhé hon 4, vu tién hon 1a do
pH cta hon hop ban dau 1a tir 2 dén 3,5. Hon hop chira nuéc duge vu tién khong
chira zeolit. Céc tac gia sang ché da phat hién ra ring hdn hop chira nuéc khi siy
phun truc tiép s& tao ra hat giat tiy siy phun ma khong c6 kéo dai dugc thoi han sir
dung. Cling con phat hién ra r?mg, hat gidt tfiy sf'iy phun nhu vy s€ c6 mui khé chiu.
Khéng bi rang budc boi bat ky 1y thuyét nao, duoc tin rang khi d6 pH cuc thip cia
hon hop chira nude s& lam cho hat gidt tdy sy phun d& bi d6ng banh khi bao quan
kéo dai.

Bude (ii): tao ra hon hop dang long chira nude:

O budc tiép theo, hdn hop dang 1éng chira nude dugc tao thanh bang cach cho
thém mét luong chit ¢6 tinh kiém vao hdn hop chira nuée. Hon hop dang 16ng chira
nuée nay cb do pH tir 4 dén 8,5. Chét ¢6 tinh kiém c6 thé bao gém bét ky loai mudi
nao ¢6 thé diéu chinh do pH tur 4 dén 8,5. U'u tién 14, chét ¢6 tinh kiém duoc chon tur

nhém bao gdm silicat ctia kim loai kiém, hydroxit cua kim loai ki€m hoéc hon hop

14



53955

cua ching. Uu tién 12 natri silicat, kali silicat, natri hydroxit, kali hydroxit hoic hdn
hop cua ching. Uu tién 14, chét c6 tinh kiém dwoc chon tir natri silicat hodc natri
hydroxit hodc hdn hop cua ching. Uu tién 1a, mudi silicat cia kim loai kidm duge
str dung la natri silicat. Uu tién 14, mudi silicat ctia kim loai kiém c6 ty 1€ trong lugng
gitta S102:M,0, trong dé M 14 kim loali kiém, la trong khoang tur 1,6 dén 3,3, wru tién
hon 1a tir 1,6 dén 2,4, va wu tién hon nia 14 tor 2,0 dén 2,85. Mudi silicat ciia kim loai
kiém duoc st dung & dang dung dich chira nudce, thuong ¢ ham lugng chét rin tor
30% dén 45% trong luong.

Ul tién 14, chét ¢6 tinh kiém la hydroxit cua kim loai kiém, dugc cho thém
vao hdn hop chira nudc dé nang d6 pH 1én dén 6,5, sau dé d6 pH duge nang tir 6,5
1én 8,5 béng cach sir dung silicat ctia kim loat kiém. Uu tién hydroxit cua kim loai
kiém nay 14 natri hydroxit. U tién silicat ctia kim loai kiém nay 12 natri silicat. Ngoai
ra, chét ¢6 tinh kiém c6 thé chi bao gbm hydroxit cia kim loai kiém dé ning do pH
ctia hon hop chira nuée nay 1én 8,5, wu tién hon 1a 1én ti 7.

Hon hop chira nude thuomg co chira mot lugng axit cacboxylic hitu co khong
phdn tmg, khi thém chét ¢6 tinh kiém s& phan ing véi chét c6 tinh kiém nay dé tao
thanh mudi ctia axit cacboxylic hitu co véi kim loai kiém trong hdn hop chira nude.
Uu tién 14, mudi cia axit cacboxylic hitu co vé1 kim loai kiém duoc chon tir nhém
bao géln mudi mono-alkali, di-alkali, tri-alkali cta axit cacboxylic hitu co véi kim
loai kidém hoic hdn hop cua ching.

Ul tién 1a, khi cht c6 tinh kidm 14 silicat kiém, ching dwoc cho thém vao véi
mot luong dé trung hoa axit cacboxylic hitu co, tao thanh mudi xitrat va silic dioxit,
trong hdén hop dang 1ong chita nuée thi silicat kiém dugc trung hoa hoan toan va
khéng con silicat kiém sot lai.

U'u tién 13, hdn hop dang 16ng chira nude ¢6 chira tir 0% dén 10% trong lugng
1a mudi axit cacboxylic hitu co cua kim loai kiém, wu tién 1a hdn hop mudi di-alkali
cla axit cacboxylic hitu co v6i kim loai kiém, va mudi tri-alkali ciia axit cacboxylic
hitu co v6i kim loai kiém. Ul tién 13, hon hop dang long chira nuéce c¢6 chira mubi

di-alkali cta axit cacboxylic hiru co v6i ham lwong tir 0% dén 5% trong lugng, wu

15

15/45



53955 16/45

tién hon 14 tir 0% dén 4,5% trong luong. Uu tién 14, hon hop dang 1ong chira nude
¢6 chira mudi tri-alkali ctia axit cacboxylic hitu co véi ham lwong tir 0% dén 3,5%
trong lugng, vu tién hon 1a tir 0% dén 3% trong lugng, wu tién hon nita 1 tir 0% dén
2,9% trong luong. Uu tién 13, mudi cia axit cacboxylic hitu co véi kim loai kidm
bao gdm mudi di-natri xitrat, tri-natri xitrat, mono-natri xitrat va hn hop ctia chimg.
U tién 1a hon hop dang 1ong chira nudc c6 chira nhdm hydroxit. Uu tién 1a ¢6 chira
nhom hydroxit v&i ham luong tir 0% dén 1% trong lugng.

Chét don:

Ul tién 14, hon hop dang long chira nuéce c6 chira chit don dwoe chon tir nhém
bao gém natri sulfat, natri clorua, canxi cacbonat, magie cacbonat, canxit, dolomit,
hodc hdn hop cia ching. Chat don hoat dong nhu mdt thanh phin cin bang va cb
thé 1a mudi hodc khoang chit vo co trung tinh, wu tién 13 natri sulfat hogic natri clorua.
Theo phuong an duogc uu tién, chat dén 1a natri clorua. Theo phuong an khac, chét
don 1a hon hop ctia natri clorua va natri sulfat. Dugc uu tién hon, chit don 12 natri
sulfat.

Uwu tién hdn hop dang 1ong chira nudce duge diéu ché theo quy trinh ctia khia
canh thir nhit trong sdng ché nay bao gom:

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

(i) mot hodc mét s6 mudi cia axit cacboxylic hitu co véi nhom, phirc hgp nhom ctia
axit cacboxylic hitu co hodc hdn hop cia ching, ¢6 ham lugng tir 0,2% dén 8% trong
luong;

(iii) vu tién 13, mudi cua axit cacboxylic hitu co véi kim loai kiém cé ham luong tir
0% dén 10% trong luong;

(iv) uu tién 1a, mudi silicat cua kim loai kiém c6 ham lwong tir 0% dén 2% trong
lugng;

(v) wu tién la, nhém hydroxit c6 ham luong tir 0% dén 1% trong luong;

(vi) uu tién la, chit don c6 ham luong tur 15% dén 70% trong lugng; va,

(vii) nude ¢6 ham luong tir 20% dén 40% trong luong.
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Uu tién 13, ham luong chat hoat déng bé mit tdy ria trong hdn hop dang 1éng
chira nuée ¢6 ham lugng khéng it hon 2,5% trong lugng, wu tién hon 1a khdng it hon
5% trong lugng, wru tién hon nita la khong it hon 8% trong lwong, thim chi dugce wu
tién hon cé 1a khéng it hon 10% trong lugng, nhung thong thuong khéng nhidu hon
35% trong luong, uu tién 1a khong nhiéu hon 34% trong lugng, hodc wu tién hon
nira 1a khong nhidu hon 32% trong luong.

Ut tién 1a, ham legng cua mot hodc mot s6 mudi cha axit cacboxylic hitu co
v6i nhom, phirc hop nhém cua axit cacboxylic hitu co hodc hdn hop ciia ching trong
hdn hop dang 1éng chira nuwde khong it hon 0,25% trong lwgng, wu tién hon 1a khong
it hon 0,3% trong lugng, wu tién hon ntra 1a khoéng it hon 0,35% trong luong, thim
chi duge wu tién hon céa 1a khong it hon 0,4% trong luwong, nhung thuong khong
nhiéu hon 9% trong lwong, wu tién la khong nhiéu hon 8% tron g lugng, hodc van uru
tién hon nita 1a khong nhiéu hon 7, thim chi duge wu tién hon ¢4 1a khéng nhigu hon
6,5 trong lugng.

Uu tién 14, ham luong mudi cia axit cacboxylic hitu co véi kim loai kiém
trong hdn hop dang 16ng chira nudc khong it hon 1% trong lugng, vu tién 1a khong
it hon 1,5% trong lugng, uu tién hon nita 1a khong it hon 2%, thdm chi uu tién hon
nira 1a khéng it hon 2,5% trong hrong, thim chi vAn duge wu tién hon ca la khong it
hon 3% trong lugng, nhung thuong khong nhiéu hon 9,5% trong lwong, wu tién la
khéng nhidu hon 9% trong luong, hodc van wu tién hon nita 12 khong nhiéu hon
8,5% trong lugng, tham chi duoc vu tién hon ca la khong nhiéu hon 7,5% trong
luong.

U tién 14, ham luong mudi silicat ctia kim loai kiém trong hdn hop dang léng
chira nuéce la khéng it hon 0,1% trong luong, wu tién la khong it hon 0,2% trong
luong, uu tién hon la khong it hon 0,25% trong lugng, uu tién hon nita la khong it
hon 0,5 trong lugng, nhung thuong khong nhiéu hon 2% trong luong, uu tién 1a
khéng nhiéu hon 1,8% trong lugng, hofic van vu tién hon nira la khong nhidu hon

1% trong lwong. U tién hon hop dang léng chira nude ¢b chira silicat kim loai kiém
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véi ham lugng it hon 2% trong lugng, vu tién [a it hon 1% trong lugng, vu tién hon
nita 14 khong chia silicat kim loai kiém.

Ut tién 14, ham lrong nhém hydroxit khong it hon 0,02% trong lugng, wu tién
hon 1a khong it hon 0,04% trong lwong, vu tién hon nira 1a khong it hon 0,05% trong
luong, tham chi dugce wu tién hon ca 14 khong it hon 0,1% trong luong, nhung thuong
khong nhiéu hon 0,4% trong luong, vu tién la khdng nhiéu hon 0,5% trong luong,
hodc van uu tién hon 1a khong nhiéu hon 0,9% trong luong.

Uu tién 1a, ham lugng nudc khong it hon 22% trong lugng, uu tién hon 1a
khéng it hon 23% trong lwong, uu tién hon nita la khong it hon 24% trong luong,
tham chi dugc vu tién hon ca 1a khong it hon 25% trong lugng, nhung thuong khong
nhiéu hon 40% trong lugng, wu tién 12 khong nhiéu hon 37% trong lugng, hodic van
wru tién hon niva 1a khong nhiéu hon 35% trong luong.

Ul tién 14, chat don c6 mit trong hdn hop dang 16ng voéi ham luong trong
khodng tir 15% dén 70% trong lwong. U tién la chat don c6 ham lwong khong it
hon 16% trong lugng, wu tién hon 1a khong it hon 18% trong Iwong, wu tién hon niva
la khong it hon 20% trong lugng, thdm chi duoc wu tién hon ca 1a khong it hon 22%
trong lwong, nhung thudng khong nhiéu hon 70% trong luong, wu tién 1a khong
nhiéu hon 68% trong luong, hodc van uu tién hon 1a khong nhiéu hon 65% trong
luong.

Ngoai ra, cé mot hodc mat s6 thanh phzfm theo tuy chon co thé ¢6 mat trong
hén hop dang long chira nuge. Cac thanh phin tiiy chon nay c6 thé bao gbém nhung
khong chi gi6i han & polyme, chét ting tring quang hoc, uu tién 1a dugc chon tir chit
huynh quang, chét tao mau, thudc nhudém lam mé mau, chAt mau, chét tang tan, hodc
hon hop clia ching va chat chong tao bot.

Theo tury chon, hdn hop dang 1ong chia nude co chira silic dioxit. Uu tién
silic dioxit ¢ mat véi ham lugng trong khoang tir 0% dén 1% trong lugng, wu tién
hon 13 tir 0% dén 0,8% trong lugng. Silic dioxit ¢6 thé dugc tao ra tai chd. Mic du
khéng nhét thiét, nhung khi chét c6 ngudn gbe silicat kiém duogc sir dyng dé cung

cép dd kiém trong quy trinh thi silic dioxit ¢6 thé dugc tao ra tai chd.
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Ut tién 13, hdn hop dang 1éng chita nude cb chia silicat ciia kim loai kiém
v6i ham lwong tir 0% dén 2% trong lwong. U tién 13 hdn hop dang 1ong chita nurée
¢6 chira silicat cta kim loai kiém véi ham lwong it hon 2% trong lugng, wu tién hon
14 it hon 1% trong lugng, wu tién hon nita 14 khong chira silicat cia kim loai kiém,

Uu tién 13, hdn hop dang 1ong chira nuée co chira chit phu gia cdu tao
cacbonat cua kim loai kiém véi ham lwong it hon 2% trong luong, wu tién hon 13 it
hon 1% trong lwong, wu tién hon nita 1a khéng chira chat phu gia céu tao cacbonat.
Ut tién 13, hdn hop dang 16ng chira nuée co chira chat phy gia cau tao cacbonat ctia
kim loai kiém véi ham luong ttr 0% dén 2% trong luong. Vidu vé mudi phu gia chu
tao cacbonat bao g6m cacbonat ciia kim loai kiém thd va cacbonat cua kim loai kiém
hodic hdn hop cta ching. Thong thuomg, cacbonat ciia kim loai kiém 14 natri va/hodc
kali cacbonat, trong d6 natri cacbonat la dugc wvu tién hon. Cacbonat cua kim loai
kidm theo sang ché nay ding dé chi cacbonat, bicacbonat, sesquicacbonat hodic hn
hop cta chiing. Uu tién 13, cacbonat ctia kim loai kiém nay bao goém natri cacbonat.
Ham luong chét phu gia ciu tao cacbonat ciia kim loai kidm dugc git & muc thép
dé tranh kha ning giai phong cacbon dioxit trong hén hop hén hop dang l6ng. Hon
nita, ngudi ta phéat hién ra ring viéc bd sung cacbonat clia kim loai kiém vao hdn
hop hdn hop dang 16ng s& [am ting do pH 1én trén 8,5 va & cac dd pH nay, chét hdn
hop dang long tro nén kho xur ly.

U'u tién 14, chit hon hop dang léng chira nudce cé chira chét phu gia ciu tao
phosphat v6 co vo1 ham luong it hon 2% trong luong, vu tién hon 1a it hon 1% trong
luong, uu tién hon nita 1 khong chira chit phy gia chu tao phosphat vo co. U tién
la, hon hop dang 16ng chira nude co chira chét phu gia ciu tao phosphat véi ham
luong tir 0% dén 2% trong luong. Vi du vé chat phu gia céu tao phosphat v6 co bao
gom natri ortophosphat, pyrophosphat va tripolyphosphat.

Ut tién 13, hon hop dang 1éng chira nude ¢6 chia chét phu gia clu tao zeolit
vG1 ham lugng it hon 2% trong lugng, vu tién hon la it hon 1% trong luong, vu tién
hon nita 1a khong chira chit phu gia chu tao zeolit. U tién 14, hdn hop dang 1ong

chira nude c6 chira chat phu gia cau tao tao zeolit voi ham luong tir 0% dén 2% trong
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lwong. Vi du vé chit phu gia céu tao zeolit bao gdm zeolit A, zeolit 4A, zeolit nhom
P (zeolit MAP) duge mb ta va y8u cau bao ho trong EP 384 070A (Unilever). Zeolit
MAP 14 nhom-silicat ctia kim loai kidm loai P ¢6 ty 16 silicon va nhém khong nhiéu
hon 1,33, uu tién 1a khong nhiéu hon 1,15 va wu tién hon nita 1a khong nhiéu hon
1,07.

Hbn hop dang 16ng chira nude ¢6 thé theo tiy chon ¢ chiia polyme. Céc
polyme thich hop bao gdm cac polyme cacboxylat, cac polyme gitp tach loai vét
bén, c4c polyme chdng tai bam phu, cac polyme xenluloza, cac polyme chim soc va
bét ky hdn hop ndo cta ching. Uu tién polyme nay la 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 ngdu nhién
maleate/acrylat cé trong lugng phan tr trong khoang tur 1,000 Da dén 100,000 Da,
uu tién hon 14 tir 2,000 Da dén 100,000 Da, wu tién hon nita 1a tir 30,000 Da dén
100,000 Da, hodc tir 50,000 Da dén 100,000 Da, hogc tir 60,000 Da dén 80,000 Da.
Uu tién homopolyme la polyacrylat. Uu tién homopolyme polyacrylat cé trong
lugng phén tir trong khoang tir 4,000 Da dén 9,000 Da.

Ul tién 13, hon hop dang 1éng chira nuée co thé c6 chira chit phu gia céu tric
dang bot. Cac vi dy khéng gioi han vé chit phy gia cdu tric dang bt bao gdm axit
béo (hodc xa phong axit béo), duong, acrylat hodc polyme acrylat/maleat. Chat phu
gia ciu tric dang bot c6 mat véi ham luong tr 1% dén 5% trong luong trong hon
hop dang 1édng chira nude.

U'u tién 13, hon hop dang 1éng chira nudce co chira axit cacboxylic hitu co voi
ham lugng it hon 5% trong lugng, vu tién hon 1a it hon 4% trong lugng, wu tién hon
* pira 12 it hon 3% trong luong, tham chi dwgc vu tién hon nita 1a it hon 1% trong
luong, tham chi dugc wu tién hon ca 1a hdn hop dang 1éng chita nude nay khong
chira axit cacboxylic hitu co.

Céc thanh phan thy chon khac ¢6 thé dugc cho thém vao hdn hop dang long
chira nwée nay, bao gém nhung khéng chi giéi han & bét ky mot hodc mot s6 chit

nao sau day: xa phong, chat c¢6 lap, canxi clorua, mudi vb co khac, chat huynh quang,
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chét diéu khién bot, chit tao bot, thudc nhudm, chét chéng bam phti, chét tao mau,
thudc nhudm lam mo mau, chét tang tan, chét diéu chinh d¢ nhét, chét phén tdn va
hdn hop ctia chiing. C4c vi du khong giéi han vé chat tang tan dugc wu tién chon tur
nhom bao g@)m natri toluen sulfonat, natri cumen sulfonat, natri xylen sulfonat hodc
hén hop cla chung. U tién 13, cdc thanh phan theo tiy chon ndy phai c6 kha ning
chiu duoc cac diéu kién nhiét do trong quy trinh siy phun. Uu tién 14, chit don c6
thé duoc cho thém vao hdn hop dang 16ng chira nude trude khi sy phun. Ut tién 14,
chit chdng tai bam ph la natri cacboxymetyl xenluloza.

Budc (iv): tao ra hat git tiy sdy phun

O bude tiép theo, hdn hop dang 16ng chita nwée duge sdy phun dé tao ra hat
gidt tdy say phun.

Viée siy phun duoc thuc hién bang cach st dung bat ky hé thong say phun
thong thuong ndo da biét trong Iinh vie k¥ thudt nay. U tién 13, trong hé thong sdy
phun, hdn hop dang léng chira nuéc duge chuyén qua hé théng duong 6ng t6i hé
théng bom c¢6 mot hodc mot sé may bom, sau d6 tiép tuc dén voi phun ma qua d6
chit hdn hop dang léng duge giai phong do ap suit vao thip sdy.

Quy trinh sdy phun thong thudmg s& bao gom bude chuyén hon hop dang long
chira nude qua hé théng dudng 6ng dan dén may bom thir nhat, sau d6 qua may bom
thtr hai va tr may bom thir hai dén nhiéu voi phun. May bom tht nhét thudng 1a may
bom 4p suét thip, ching han nhu may bom c6 thé tao ra dp sudt tir 1x105 N/m? dén
1x10® N/m?, ddm bao bom thir hai c6 dd ngap thich hop. Théng thuong, may bom
thir hai 1 may bom cao 4p, ching han nhu may bom c6 thé tao ra 4p suit trong
khoang tir 2x10° N/m? dén 2x107 N/m%. Theo tuy chon, hén hop dang 1ong chira
nude ¢ thé duoc chuyén_ qua cac thiét bi bat bu 16ng, bo loc tir tinh, may cz“’itvcuc,
méy phan tach nhu M4y nghién Ritz, trong qua trinh chuyén hén hop dang 16ng chira
nude qua hé thong duomg éng xudi dong hé théng may bom hodc may trén ma trong
d6 hon hop dang 1éng chira nuée dugc tao thanh. Uu tién 1a, thiét bi phan tach dugc
b6 tri hop ly gifta cic may bom. Téc do dong chay ctia hdn hop dang léng chira nuée

theo dudng dng thudng trong khodng tir 800 kg/gid dén hon 75,000 kg/gio.
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Theo tiy chon, hé théng sdy phun ¢6 thé bao gdm hé théng khir khi. Hé théng
khir khi duge wu tién 14 loai thiét bi khur khi ¢6 ho trg chan khong, uvu tién hon la
duoc cap bang bom chuyén. Hé thong khir khi loai bo bot khi hinh thanh trong qua
trinh didu ché hén hop dang long, do d6 lam ting mét do khdi cha hat giat tay sy
phun. Viéc khir khi ctia hon hop dang léng ciing ¢6 thé duge thuc hién bé"mg cac
phuong thirc co hoc khic hodc phuong thire khir khi hoa hoc, bang cach sur dyng
chét chéng tao bot hodc chat khir bot.

Theo tuy chon, hé théng phun khi c6 thé dugc cung cép doc theo hé théng
duong 6ng. Hé thdng phun khi ¢o thé dwgc cung cép trude hodc sau hé thong bom.
Viée phun khi bao gdm didu khién ludng khi va 4p sudt, may tron tinh, bd gidm chan
xung va bd may nén c6 thé suc khi cho hon hop dang 16ng dé c6 mat d6 khdi thip
hon cho hat siy phun. Khi dwge bom véo hdn hop dang long ¢o thé 14 nito, cacbon
dioxit hodc don gidn 1a khong khi trong khi quyén, duoc dua vao duéi ap suét cao
hon 4p suit cia hdn hop dang 16ng chira nuée duge duy tri trong hé thong duong
6ng. He théng siy phun thong thuong cé thé theo tiry chon bao gdm ci hé théng khir
khi va hé théng phun khi dé t61 uu hoa mat do khdi mong mudn cho hat gidt t?iy sﬁy
phun.

Thap sdy phun théng thuomg cho cc tmg dung tay rira 1a thap Sfiy phun nguoc
dong. Dé dat dugc d6 Am mong mudn va su phan bd kich thuée hat, nhiét do khong
khi nong vao va/hodc hoi nong dugc dua vao thap sdy phun s& trong khoang tir
250°C dén 500°C, tiy thudc vao kha nang bay hoi va kich thuée ctia thap. U tién
14, nhiét do khi thai cta thap co thé tfong khoang tir 60°C dén 200°C, wu tién hon 1a
tir 80°C dén 200°C, uu tién hon nira 1a tir 80°C dén 100°C, tuy thude vao tai lugng
ctia thap. Hon hop dang léng chita nu6e duge dua vao voi phun cta thap sdy phun,
wu tién 1a c6 nhiét do tir 60°C dén 95°C. Thap sdy phun c6 thé 1a thap siy phun dong
dong nhung chang it phd bién hon. Hat giat tiy sdy phun trong thap duoc duy tri ¢
nhiét do dudi 150°C, vu tién 1a dudi 100°C. Viée séy phun dugc uu tién tién hanh
trong ving sdy phun duéi 4p sudt &m it nhat 1a S0 N/m?, wu tién véi ap suat am 1a tir

50 N/m?2 dén 600 N/m2 Ul tién 14, cc diéu kién chan khong dat dugc bang céch
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didu khién tdc do va/hodc cai dit toc d6 cia bd giam chan ciia mét hodc ca hai quat
dau vao va quat dau ra.

Hat gidt ty séy phun duoe thu & day thap, c6 thé duge lam mat va didu hoa
bang cach sir dung may nang khong khi hodc quy trinh twong tw khac ma nguoi cb
hiéu biét trung binh trong linh vuc lam mét va diéu hoa hat phun kho da biét. Uu
tién 13 trOn cac hat gidt tay siy phun thu dugc tir day thap sdy phun véi chit hd trg
chay duoc chon tu zeolit, silic dioxit, canxit léng dong, natri cacbonat, mudi hoic
cac hat khodng min twong duong dugc chon ttir nhém bao gém dolomit, khoang sét,
canxit hodc hdn hop cua ching ngay trude khi duoc nang 1én bing khéng khi. U
tién loai zeolit duoc diéu ché bang phuong phép tong hop. Uu tién 1a, hat giat tay
sdy phun duoc phan loai theo kich thude hat dé loai bo chat lidu ¢6 kich thude qué
16n (théng thuong > 2 mm) dé tao ra loai hat giat ty siy phun c6 kha ning chay tu
do. Ut tién 14 loai chét 1iéu min (thong thuong < 100 micron) duoc rira giai bing
khi thai trong thép sdy phun va duoc thu giif va tai ché tré lai hé thong théng qua hé
théng loc 16c x0dy kho, 16¢ xody uét hodc tii loc.

Hat giiit tdy sdy phun:

Theo khia canh thir hai cia sang ché ndy, boc 16 hat sdy phun ¢6 thé thu duoc
béng quy trinh cta khia canh thir nhat. Hat say phun duge tao ra b?mg quy trinh theo
khia canh thtr nhit cta sang ché nay dugc wu tién la ¢6 d6 pH tir 4 hoac cao hon, uu
tién hon la ¢6 d6 pH trong khodng tu 4 dén 8,5, uu tién hon nira 1a tur 5 dén 8,5, tham
chi duoc wu tién hon ca 1a tir 6 dén 8,5, khi do sir dung dung dich 1% trong lugng
véi nude cit & nhiét do 25°C. Hat giat tAy sdy phun thudng duoc goi 1a bot nén. Bot
nén ndy c6 thé duoc str dung nhu mot ché pham gidt ty c6 cong thirc hoan chinh.
Theo cach khac, mot ph?m trim bot nén c6 thé duoc tron voi cac thanh phﬁn khac
dugc dinh lugng sau dé tao thanh ché phém bdt gidt cd cong thirc hoan chinh.

Ul tién hat giat tAy sdy phun c6 chua:

(1) chét hoat dong bé mit t?iy rira, vu tién 1a loai chét hoat dong bé mat téy rira anion

c6 ham luong tir 3% dén 50% trong luong;
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(1) mdt hodc mot s6 mudi cua axit cacboxylic hitu co véi nhom, phtrc hop nhdém cua
axit cacboxylic hitu co hodc hdn hop cta ching, ¢6 ham lugng tir 0,4% dén 10%
trong luong;

(iii) wu tién 13, mudi cua axit cacboxylic hitu co voi kim loai kidm c¢6 ham lwgng tir
0% dén 12% trong luong;

(iv) vu tién 13, mudi silicat cta kim loai kiém c6 ham luong tir 0% dén 2% trong
lugng;

(v) wu tién la, nhdm hydroxit ¢6 ham lugng ttr 0% dén 2% trong luong;

(vi) wu tién 13, chit don c6 ham luong tir 25% dén 88% trong luong;

(vii) vu tién 13, c6 ham luong hoi Am tir 1% dén 3,5% trong luong.

Ut tién 13, ham luong chéat hoat dong bé mat tiy rira trong hat giit ty sdy
phun nay khéng it hon 3% trong lugng, wu tién hon la khong it hon 5% trong luong,
uru tién hon nira 1a khong it hon 8% trong luong, tham chi dugc wu tién hon ca la
khéng it hon 10% trong lwong, nhung thudng khéng nhidu hon 45% trong lugng, wu
tién la khong nhiéu hon 40% trong lugng, hodc van uu tién hon nita 1a khong nhiéu
hon 30% trong lugng.

U tién 13, ham luong ctia mot hodc mot s6 mudi cia axit cacboxylic hitu co
v6i nhém, phirc hop nhém ciia axit cacboxylic hitu co hodic hdn hgp cia ching trong
hat giat tay sy phun la khong it hon 0,45% trong luong, uwu tién hon la khong it hon
1% trong lugng, wu tién hon nita 1a khong it hon 1,5% trong luong, tham chi duoc
uu tién hon cd 1a khong it hon 2% trong luong, nhung thudong khong nhiéu hon 9,5%
trong luong, uu tién 1a khong nhiéu hon 9% trongv lugng, hodc van uu tién hon nira
1a khong nhiéu hon 8,5% trong luong.

Uu tién 1a, ham luong mudi cla axit cacboxylic httu co véi kim loai‘ kiém
trong hat gidt tiy siy phun khéng it hon 2,5% trong lugng, uu tién hon 1a khong it
hon 3,5% trong luong, wu tién hon nita la khéng it hon 5% trong luong, thdm chi
duoc vu tién hon nira 1a khéng it hon 5,5 % trong lugng, tham chi con duge vu tién
hon cé 1a khéng it hon 6% trong luong, nhung thuong khong nhiéu hon 11,5% trong

lugng, vu tién la khong nhiéu hon 11% trong lwong, hodc vAn wu tién hon nita 13
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khong nhiéu hon 10% trong luong, thim chi duoc wu tién hon ¢4 12 khéng nhiéu hon
8% trong lugng.

U tién 1a, ham luong luong mudi silicat cua kim loai kiém trong hat gidt téy
sdy phun khong it hon 0,1% trong lugng, wu tién hon 1a khéng it hon 0,2% trong
luong, uu tién hon nita 12 khong it hon 0,25% trong lugng, tham chi dugce wu tién
‘hon ca 1a khong it hon 0,3% trong lugng, nhung thuong khong nhiéu hon 1% trong
luong, uu tién 1a khong nhiéu hon 2,5% trong lwong, hodc van wu tién hon niva la
khéng nhiéu hon 2% trong luong.

Ut tién 13, ham lwong nhém hydroxit trong hat giat tay siy phun khong it hon
0,1% trong luong, wu tién hon la khong it hon 0,25% trong lugng, wu tién hon nita
la khéng it hon 0,8% trong lugng, tham chi dugc wu tién hon cé 1a khong it hon 1%
trong lwong, nhung thuong khong nhicu hon 1,8% trong lwong, wu tién 13 khong
nhiéu hon 1,75% trong lugng, hodc van vu tién hon nita 1a khong nhiéu hon 1,5%
trong luong.

U tién 13, ham luong nudc trong hat gidt tay siy phun khong it hon 0,5%
trong luong, uu tién hon 1a khong it hon 1% trong lugng, vu tién hon nira 1 khong
it hon 1,5% trong lugng, thdm chi dugc uu tién hon ca 13 khoéng it hon 2% trong
lvong, nhung thuong khong nhiu hon 3% trong long, wu tién 1a khong nhiéu hon
2,75% trong luong, hodc vAn wu tién hon 1 khéng nhidu hon 2,5% trong luong.

Ul tién 14, chit don c6 mit trong hat giit tdy sy phun véi ham lugng trong
khoang tir 25% dén 88% trong luong. U tién 1a, ham luong chat dén khong it hon
26% trong lugng, vu tién hon la khéng it hon 30% trong lugng, wu tién hon nitia la
khéng it hon 32% trong hwong, tham chi dugc uu tién hon cé la khéng it hon 35%
trong luong, nhung thuong khong nhiéu hon 87% trong lugng, wu tién la khong
nhidu hon 75% trong luong, hodc van uu tién hon 1a khong nhiéu hon 65% trong
luong. Chét don hoat dong nhu mot thanh phin lam cin bang va c6 thé 1a mubdi vo
co trung tinh hodc khodng chat, wu tién 14 natri sulfat hogc natri clorua. Theo phuong

an duoc wu tién, chat don 1a natri clorua.
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Ngoai ra, mdt hodc mét sb thanh phan theo tiy chon co thé c6 mit trong hat
gidt tAy sdy phun. Céc thanh phan tiy chon ndy cé thé bao gom nhung khong chi
gid1 han ¢ polyme, chat ting tring quang hoc, wu tién 1a dwoc chon tir chét huynh
quang, chét tao mau, thudc nhudém lam mo mau, chét tang tan, chit mau hodc hdn
hop cua ching va chat chéng tao bot. Uu tién la, cac vi du khdng gidi han vé chét
ting tan duoc chon tir nhdm bao gdm natri toluen sulfonat, natri cumen sulfonat,
natri xylen sulfonat hodc hén hop ctia ching.

Ul tién 13, hat gidt tiy sy phun c6 chia silic dioxit. U tién 13, silic dioxit c6
mit voi ham luong trong khodng tir 0% dén 2% trong lugng, wu tién hon 1a tir 0,2%
dén 1,5% trong luong, wu tién hon ntra 1a tr 0,2% dén 1,3% trong lugng, thdm chi
duge wu tién hon cé 14 tr 0,5% dén 1,2% trong lugng trong hat gidt tiy sdy phun,
van duoc vu tién hon nira 1a tr 0,5% dén 1,5% trong lugng, tham chi con duoc vu
tién hon ca la tr 0% dén 1,2% trong luong.

Ul tién 13, hat gidt tiy siy phun c6 chira silicat ctia kim loai kiém v&i ham
luong it hon 2% trong lugng, uu tién hon 1a it hon 1% trong luong, uu tién hon nita
la khong chira silicat ctia kim loai kiém. Uu tién 13, hat giat t?iy séy phun c6 chira
silicat ciia kim loai kiém véi ham luong tu 0% dén 2% trong lugng.

Ul tién la, hat giat tay séy phun cé chira chét phy gia cdu tao cacbonat véi
ham luong it hon 2% trong lugng, wu tién hon la it hon 1% trong luong, uu tién hon
nira 1a khong chira chit phu gia cu tao cacbonat. Uu tién 1a, hat giit tay sdy phun
c6 chira chét phu gia cau tao cacbonat véi ham lugng tir 0% dén 2% trong luong. Vi
du vé mudi cta chét phu gia ciu tao cacbonat bao gém cacbonat cia kim loai kiém
thd va cacbonat cia kim loai kiém hodc hdn hop ciia chiing. Thong thuong, cacbonat
cua kim loai kiém 12 natri va/hodc kali cacbonat, trong dé natri cacbonat la dugc wu
tién hon. Cacbonat ctia kim loai kiém theo sang ché ndy dung dé chi cacbonat, bi-
cacbonat, sesqui-cacbonat hoiic hon hgp ctia ching.

Ul tién 14, hat giat tdy siy phun c6 chira chit phy gia cdu tao phosphat v6 co
vG1 ham luwong it hon 2% trong lwong, wu tién hon 1a it hon 1% trong lugng, vu tién

hon ntra 1a khong chira chét phu gia cdu tao phosphat v6 co. U tién 13, hat gidt tay
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sdy phun c¢6 chira chat phu gia ciu tao phosphat vé co véi ham luong tir 0% dén 2%
trong lugng. Vi du vé chat phy gia céu tao phosphat v6 co bao gdm natri orto-
phosphat, pyro-phosphat va tripoly-phosphat.

Uu tién 14, hat giit thy say phun ¢ chira chit phu gia céu tao zeolit v6i ham
lugng it hon 2% trong lugng, uu tién hon la it hon 1% trong lugng, wu tién hon nira
12 khéng chia chat phu gia cdu tao zeolit. Uu tién 14, hat giit ty sdy phun c6 ham
luong zeolit tir 0% dén 2% trong lwong. Vi du vé chat phu gia ciu tao zeolit bao gdm
zeolit A, zeolit 4A, zeolit nhém P (zeolit MAP) duge md ta va yéu cau bao ho trong
EP 384 070A (Unilever). Zeolit MAP 1a nhom-silicat ctia kim loai kiém loai P c6 ty
16 gitra silicon va nhém 1a khéng nhiéu hon 1,33, vu tién 1a khong nhigu hon 1,15 va
uu tién hon niva 14 khéng nhiéu hon 1,07.

Theo tuy chon, hat giit tdy siy phun c6 chira polyme véi ham hrong tir 0%
dén 4% trong lugng, vu tién hon 1a tr 0,5% dén 4% trong luong, uu tién hon nira la
tir 0% dén 0,5% trong luong. U tién polyme nay 14 polyme polyacrylat, wu tién hon
la copolyme cua axit acrylic hodc axit metacrylic véi axit maleic. Hat giat tiy sdy
phun ¢6 thé ¢6 chira polyme bo sung dugc chon tir polyme chéng tai bam phu,
polyme gitip tach loai vét bin, polyme cau tric hoic hdn hop cia ching. Uu tién
polyme nay la polyme cacboxylat, uu tién hon la polyacrylat hodc copolyme cua axit
acrylic va axit maleic. Tuy nhién, cac polyme khac cling cé thé thich hop nhu
polyamin (bao gdm ci cic dang etoxylat héa cia ching), polyetylen glycol va
polyeste. Chét polyme h tro tao hdn hop chit ban thanh dang long va chit polyme
gitp tach loai vét ban 1a dic biét thich hop.

Hat gidt tiy sdy phun c6 thé theo tiy chon cho tiép xtic v6i chat hoat dong bé
mit khéng ion, axit béo, hodc hon hop ctia chung. Chét hoat dong bé mit khéng ion
va axit béo & dang 1ong. Ngoai chit hoat dong bé mit khéng ion va axit béo & dang
léng, bat ky thanh ph?m giit tay dang 1éng nao khac ma khéong thich hop dé cho thém
qua dang hén hop dang 16ng hodc cho vao thap, ¢6 thé dugc cho thém vao bang cach
phun chét l6ng 1én hat bot giat Séy phun. Chét l6ng phun duge ngdm vao bot nén

noéng chay lay ra tir thap. Viéc phun c6 thé duge thyc hién trong khi hat gidt thy sdy
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phun di qua mét tréng quay co luc cét thip ndi tuyén, hodc mot bo 1am dic truc
tuyén thuong 1a may tron kiéu cay.

Sau khi séy phun, hat giat tAy sdy phun thu duoe, duge uu tién tao 16p bang
chit tao 10p. Uu tién 13, chit tao 1¢6p dugc chon tir nhom bao gbm zeolit, silic dioxit,
canxit két tua, natri cacbonat, mudi, canxit, khoang sét, dolomit hodc hdn hop cua
ching. Uu tién 14, zeolit dugc didu ché bang phuong phép tong hgp. U tién 14, ham
lugng chét tao 1&p dugce cho thém vao hat sdy phun 1a ttr 0% dén 10% trong luong
cta chit hoat dong bé mit c6 mit trong hat gidt tay sdy phun. Uu tién 13, chét tao
16p duge cho thém vao dé mang lai loi ich b sung chéng von cuc. Hat giat t‘?iy séy
phun dugc tron voi chat tao 16p, wu tién 1a duge goi 1 bot nén.

Ut tién 13, hat gidt tdy sfy phun co mat dé khéi nhé hon 550g/1. U tién la,
hat gidt tiy sdy phun c6 kich thude hat trung binh trong lwgng trong khodng tir 300
micromet dén 600 micromet.

Hat giat tdy say phun c6 chira chit hoat dong bé mat anion v6i ham lugng tir
3% dén 50% trong luong, vu tién 1a chét hoat dong bé mit anion mach th?mg, co tur
10 dén 20 nguyén tir cacbon va vé co ban duoc trung hoa va cé it hogic khéng c6 dur
axit.

D6 pH cua hat giat tdy sdy phun duge uu tién 1a tr 4 dén 8,5, vu tién hon la
tir 6 dén 8,5, wu tién hon nita 14 7 hodc cao hon, thAm chi dwoc uu tién hon ca 1a tir
7 dén 8.

Hat giat tiy sdy phun thuong duge dinh luong sau véi cac thanh phan khong
twong thich trong céc diéu kién cua quy trinh siy phun dé tao thanh ché pham gijt
tdy c6 cong thirc hoan chinh. C4c thanh phin nay c6 thé khong tuong thich vi nhidu
ly do, bao g6m d6 nhay cam nhiét, nhay cdm pH hodac sy suy giam chat luong trong
hé thdng chira nude.

Ché pham giit tay:

Theo khia canh khéc nita cia sing ché nay, bdc 16 ché pham giit tiy c6 chira
hat giat ty séy phun theo khia canh thir nhét cta sang ché nay. Ché pham giat tiy

c6 mat do khoi tir thap dén trung binh, c6 thé duoc diéu ché bang cach sdy phun hon
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hop dang 1éng chra nuéce dé tao thanh hat séy phun va theo tiy chon, sau d6 cho
thém mét s6 thanh phin (tron kho). Theo cach khéc, cac ché phdm giit tiy "nén
chat" cé thé dugc diéu ché béng cach tron thém nira hat giat téy séy‘ phun duoc diéu
ché theo sang ché nay trong may trén/may tao hat téc do cao hodc cac quy trinh
khong c6 thap khac. Hat giat tiy sdy phun cling c6 thé duoc st dung dé diéu ché ché
phém dang vién nén béng cach nén bot, dic biét 1a bot "dam dic" bang cach st dung
quy trinh tao vién nén da biét. Hon nita, hat giat tay sdy phun c6 thé duoc sir dung
dé dicu ché san pham duoc dinh lugng lidu don vi, trong d6 hat giit ty sy phun
dugc bao boc trong tar dung, wu tién 1a loai tui hoa tan trong nudc, wu tién hon 14 thi
tan trong nudc c6 chura polyme tao mang phim dugc chon tir rugu polyvinyl,
polyvinylpyrolidon va polyme tao mang khac da biét khéc.

U'u tién 14, hat git tiy sy phun (thuong con duoc goi 14 bot nén) wu tién duogce
tao cong thirc trong ché phim gidt tdy thanh pham bang cach tron kho céc thanh
phﬁn nhay cam nhiét d6 vao bot nén. Ngoai cac thanh phﬁn nhay cam nhiét do, mot
luong chit kiém c6 thé duge bd sung tr¢ lai vao bot nén b?mg céch b sung cac thanh
phin kiém, ngoai ra cac thanh phan c6 tinh axit hoic trung tinh khéc ciing c6 thé
duoc cho thém vao dé tao thanh ché phém gidt tay thanh phim.

Hat gidt ty say phun c6 thé dugc str dung lam ché pham giit tiy c6 cong thic
hoan chinh hodc ¢6 thé dugc két hop véi céc thanh phﬁn b sung theo tity chon khac
dé tao thanh ché pham gidt tiy c6 cong thirc hoan chinh. Cac vi du khong gidi han
‘ vé céc thanh phén c6 loi ich duoc dinh lugng sau theo tuy chon, bao gbm nhung
khoéng chi gi6i han ¢ enzym, polyme chéng tai bam phu, chét tao huong thom, chat
hoat dong bé mat bd sung duoc chon tur chét hoat dong bé mit ludng tinh, chat hoat
dong bé mat ion ludng tinh, chét hoat dong bé mit cation va chit hoat dong bé mit
khong 1on, chét tang trémg quang hoc, chét chéng tao bot, chét tao bot, chét 1am mém
val nhu khoang sét smectit, chit lJam mém amin va chit l[am mém cation; chit téy
tréng va chét kich hoat tfiy trfmg; thube nhudm hodc chit mau, chét don, chit huynh
quang, mudi, polyme gitp tich loai vét ban, chét (rc ché chuyén héa thude nhudm.

Uu tién chit chong tai bam phu 12 natri cacboxymetyl xenluloza.
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Céc thanh phin tiy chon nay duoc biét rd dé sir dung trong ché pham giit tiy
va dugce cho thém vao, va uu tién 1a dugce dinh lugng sau.

Ché phim giat tdy co chira hat giat tiy sy phun co thé thu duoc theo khia
canh thir nhit cta sing ché nay véi ham luong tr 5% dén 100%. Uu tién 1a tr 20%
dén 95% trong lwong, wu tién hon 13 tir 30% dén 95% trong luong 13 cia hat giit tay
sdy phun ¢6 thé thu dugc theo khia canh thir nhit cia sang ché nay.

Céc vi du khong gioi han vé polyme duge dinh luong sau bao gdm polyme
lam sach, polyme chdng tai bam phi, polyme gitip tich loai vét ban, polyme cau
trac. Mot s6 vi du bao gdm polyme PET-PEOT (Repel-o-Tex® SF2 vi du Solvay),
copolyme cua axit acrylic va axit maleic (Sokalan CP5 vi du BASF).

Chét huynh quang:

Chét ting tring huynh quang thich hop bao gdbm cic hop chét dis-styryl
biphenyl, vi du Tinopal® CBS-X, cac hop chat axit di-amin stilben di-sulfonic, vi
du: Tinopal® DMS pure Xtra va Blankophor® HRH, va c4c hop chét Pyrazolin, vi
du: Blankophor® SN va céc hop chit coumarin, vi du: Tinopal® SWN. Cac chat ting
trang duoc wu 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)]Jamin} stilben-2-2'disulfonat va di-natri 4,4'- bis(2-sulfostyryl)biphenyl. Chét
ting tréng huynh quang thich hop 1a S C.I. chat ting tring huynh quang 260, chat
nay cé thé duoc st dung & dang beta hodc dang tinh thé alpha hodc hén hop cia cac
dang nay.

Enzym:

Ul tién 13, ché phim theo sdng ché nay c6 chira enzym. Uu tién 14 c6 thé c6
chira mot hodc mot $6 enzym. Céc vi du dugc uvu tién vé enzym bao g@)m cac enzym
cung cAp hiéu ning lam sach va/hodc lgi ich chidm séc vai.

Vi du vé cac enzym thich hop bao gbm, nhung khong chi giéi han &,
hemixenlulaza, peroxidaza, proteaza, xenluloza, xylanaza, lipaza, xyloglucanaza,

phospholipaza, este, cutinaza, pectinaza, mananaza, pectat lyaza, keratinaza,
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reductaza, oxyaza, phenoloxidaza, lipoxygenaza, ligninaza, pululanaza, tanaza,
pentosanaza, malanaza, G-glucanaza, arabinosidaza, hyaluronidaza, chondroitinaza,
lacaza, va amylaza, hodc hdn hop cta ching. Su két hop dién hinh 14 hdn hop enzym
ma ¢6 thé bao gdm, vi du, proteaza va lipaza két hop véi mot hodc nhiéu amylaza,
mananaza va xenluloza. Khi ¢6 mat trong ché pham giit tdy, cdc enzym nay c6 thé
¢6 mit v6i ham lugng khoang tir 0,00001% dén 2%, khoang tir 0,0001% dén 1%
hoiic khoang tir 0,001% dén 0,5% la cua enzym protein, tinh theo trong lwong ché
pham giit tay.

Dong goi va dinh lvong:

Theo khia canh khic nita cua sang ché nay, boc 1§ san phé‘im dugc dong goi
bao gém t0i chira bao kin mém déo, c6 chira ché ph?im giat téy géln c6 loai hat gidt
tdy sdy phun duoc diéu ché theo khia canh thir nhit ciia sang ché nay. Uu tién 13, vat
chira mém déo nay duge 1am tir chét lidu dong goi phit hop dé bao gbi ché pham giat
tdy va chit liéu bao goi, gdm c6 nhung khéng chi gidi han & mang phim polyolefin,
mang can mong (laminat), mang phim hodc mang can mong co6 ngudn gbe tir gidy,
chét ¢6 ciu tric nhiéu 16p v61 hai hodc nhiéu cAu trac linh hoat, va céac chét liéu khéc
da duoc biét dén boi nhitng ngudi ¢6 hiéu biét & mic trung binh trong Iinh vuc nay.
Thong thuong, dd chia mém déo ndy lam bang mang phim polyetylen cé loai
polyme dugc chon tdt HDPE, LLDPE, mLLDPE, LDPE hodc su két hop cta ching.
Mang phim mém déo c¢6 thé duoc lam tir mot loai hodc nhiéu loai chét lidu két hop
vOi nhau. Uu tién 1a vt bao goi mém déo 1a tai nhé hodc tii mém déo. U tién 14,
ching duoce chon tir chat liéu ¢6 kha ning phan huy sinh hoc, c6 thé phan huy, co
thé tai ché hodc két hop cia ching. Uu tién 13, vét chira mém déo nay cé thé cb
phuong tién do c6 thé di kém véi bao bi nhu mot phﬁn cua nép day hodc nhu mot hé
t’héng tich hop hodac cach thac dinh lugng riéng biét co thé dugc cung cép cung vai
bao bi.

Theo phuong 4n khéc nira, ché phim gidt tdy c6 chira loai hat giit tay sdy
phun theo sdng ché nay co thé dugc dong gbi dudi dang san pham duoc dinh lugng

lidu don vi, duoc bao gdi trong mang polyme, trong d6 mang polyme tan trong nuée
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hoic phan ri khi cho vio nude gidt. Theo cach khéc, hat giat tiy sy phun hodic ché
pham gidt tdy c6 chia loai hat siy phun theo sang ché nay c6 thé dugc cung cip &
dang goi nhya c6 nhiéu liéu don vi, c6 nip ddy bén trén hodc bén dudi.

Theo khia canh khéc nita ctia sang ché nay, cung phuong phap giit vai bang
cach sir dung hat giat tAy sdy phun hodc ché pham giit thy c6 chira hat giit tay siy
phun theo sédng ché nay, phuong phép niy bao gdm budc pha loing mot lwong ché
pham giit tdy voi nude dé thu duoc dung dich giat, sau do 14 budc giit vai bing
dung dich gidt duoc tao ra do. Trong méy giat ty déng, mot luong ché pham giit tay
duoc dinh luong (lidu luong) thuong duge dua vao bd phéan phéi va tor d6 chung
duoc xd vao may gidt nho nude chay vao mdy, tw do6 tao thanh dung dich gidt. Co
thé sir dung tir 5 dén khoang 65 lit nudc dé tao thanh dung dich giit, tuy theo ciu
hinh may. Liéu luong cia ché pham giit thy c6 thé duge didu chinh tuong tmg dé c6
duoc ndng do dung dich gidt thich hop. Uu tién 1, budc pha loding cung cip dung
dich gidt ¢6 chira chit hodt dong bé mit tay rira v6i ham lugng tir 3 dén 20 g/lin giat
(nhu dugc xac dinh thém & trén).

San pham thu duoc bing quy trinh theo sang ché nay c6 dac tinh san san phim
khéc nhau do quy trinh sdn Xuét ctia no. San phﬁm c6 dac tinh vat 1y t6t nhu d6 bén
dong banh t6t va co kha ning chay tot. San phim ciing con c6 dic tinh phan tan tot,
dac tinh hoa tan va bam dong l&én vai ¢ muc t61 thiéu. Diéu nay la do viéc tao ra tai

chd axit cacboxylic hitu co ctia kim loai kiém tho.

Vi du thue hién sing ché

Vi du 1: quy trinh san xuat hat git tay sdy phun theo sang ché nay

Hat giat tdy siy phun theo sang ché nay dugc diéu ché bang cach cho thém
nuée, va nhdom - natri duoe bd sung vao hon hop nudc d6. Nhoém - natri duge st
dung ¢6 ham lugng Al,O3 khoang 54% va ham luong Na,O khoang 40%.

Qua trinh axit hoa hdn hop chira nude duoc thyc hién bing axit xitric dé ha
thap d6 pH xubng dén 3. Nhom - natri phan (mg véi axit xitric trong hon hop chira

nude tao thanh nhom xitrat va mot lugng nhdm hydroxit khdng phéan tg.
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Sau d6, chit co tinh kiém (natri hydroxit, ham lugng hoat chit 50%) va chét
hoat dOng bé mit anion dang axit (axit LAS, ham lugng hoat chit 97%) dugc cho
thém vao thiét bi tron dé tao thanh NalLAS trung hoa.

Sau d6, d6 pH ciia hon hop duoc ting 1én bang cach cho thém chit ¢ tinh
kiém (natri hydroxit), trong d6 natri hydroxit phan img véi axit xitric dé tao thanh
natri xitrat. PO pH ctia hdn hop dang léng cudi ciing sau d6 duge ning 1én bang cach
stt dung xit. D6 pH cudi cing cia hon hop dang 1éng chira nude duge duy tri ¢ mitc
7,0.

33/45

Bang 1.
Diéu ché hdn hop dang 16ng chira nudce theo sang ché nay
Nhiét
. Thir tu Trong
Thanh phan dd
cho thém | lugng (kg) \ v
(@ C) | pH
Nudc 1 322,73 40
Nhom - natri (95%) 2 18,93 45
Axit  cacboxylic  (axit | khong lam
o 3 60,23
X1tric) néng 54
Natri hydroxit (50%) 4 67,34 62
Axit LAS (97%) 5 260,16 86
Natri sulfat (chat don) lam nong 7 538,33 85 3,5
Natri hydroxit (50%) lam néng 8 18,00 83 7
Tong luong cia mé hon
1286
hop dang long (Kg)

Ché phim ctia hdn hop dang léng chira nude da duge didu ché, duoc ra trong
Bang 1A dudi day.
Béang 1A.
Thanh phan Vidul

(% trong luong)
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Na LAS 20,95
Nhom xitrat va/hodc phitc hgp nhom ctia axit xitric 2,21
Nhém hydroxit 0,35
Natri xitrat (xitrat ctia di-natri, mono-natri hodic hon hop cua 3.46
chung)

Na sulfat 40,54
Nudce 32,04
NDOM 0,44
pH 7
Tong 100

Tiép theo, hon hop dang 1éng gist tay chira nude néu trén dugc séy phun trong
thap sdy phun nguoc dong. Hon hop dang long giit t?iy chtra nu¢c dugce lam néng
dén 80°C va dugc bom dudi ap sudt (7,5x10° N/m?), vao thap sdy phun nguoc dong
¢6 nhiét d khéng khi vao trong khoang tir 250°C dén 330°C. Quat dau vao duoce
thiét 14p dé cung cip luu lwong khi vao thap 1a 187,500 kg/gioy. Quat hit dugc diéu
khién dé tao ra ap suét 4m trong thap -200 N/m? (thong thudng téc d6 dong khi thoat
ra qua quat hut trong khoang tir 220,000 kg/gid dén 240,000 kg/gid, bao gdm ca
nude bay hoi tir hdn hgp dang 16ng). Hon hop dang léng chira nuée duge nguyén tir
héa vao thap, noi hdn hop dang 16ng dugc nguyén tir hoa dugce sdy kho dé tao ra hat
gidt téy séy phun, sau dé duge lam ngudi va sang dé loai bo vat liéu qua c& (>
1,8mm), tao thanh hat giat té‘iy Séy phun ¢ dang chay tu do. Chét liéu min
(<0,175mm) duoc rira giai cung vai khi thai trong thap sdy phun va dugc thu gom
vao hé thdng chira tiép sau thap. Hat gist tdy sdy phun ¢6 d6 am 2,0% trong lugng,
c6 mat do khdi 350 g/l va phan bd kich thudce hat sao cho ¢ hon 90% trong lugng
hat giat téy séy phun c6 kich thude hat tir 175 micromet dén 710 micromet. Nhiét
d6 hat giat tdy sdy phun khi ra khoi thap c6 nhiét do dugi 1500°C. Ché pham hat giat
téy sdy phun thu dugc bang cach sdy phun hdn hop git tAy dang long chira nudc

duogc dua ra dudi day. Uu tién 13, nén trdn hat gidt tdy say phun véi zeolit theo ti 1¢
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3% trong lwong dé 1am chit tao 16p trong khi di ra khéi thap va trude khi duoc nang

bing khong khi dé tao thanh bot nén.
Bang 2.

Hat giat tay sdy phun dugc diéu ché theo sdng ché nay
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Thanh phan

Vidul
(% trong luong)

Na LAS 30
Nhom xitrat va/hodc phirc hgp nhom ctla axit xitric 3,18
Nhom hydroxit 0,5
Natri xitrat (di-natri xitrat, tri-natri xitrat hodc hon hop cua 5,0
chiing)

Natri sulfat 58,47
Natri silicat 0
Natri cacbonat 0
NDOM 0,64
Nudce 2
pH 7
Tong 100

Hat séy phun dugc thu thip va dac trung cho dic diém bdo quan.

Vi du 2: danh gi4 dic diém bao quan cua hat gidt tiy sy phun

Hat giit tiy sdy phun theo sang ché nay (Vi du 1) dugc danh gid vé dic tinh

hat/bét bang phuong phap thir nén. Xu huéng dong banh cta hat sdy phun duoc do

va so sanh voi cac Vi du so sanh.

Phuong phéap thir nghiém nén: thtr nghiém nay danh gid xu huéng dong banh

cua bdt. Dung mot hinh try ¢6 bé mét bén trong dugc danh boéng dugce dat trén mot

dé chic chin dé tao thanh mdt khudn hinh tru rdng c6 duong kinh 9 cm. Hat giat tfiy

séy phun thir nghiém da duoc dd dﬁy va gat béing Dung mot dia nhya dat trén khdi

bdt. Cho khéi nang 12 kg duge dat tur tu 1én dia nhya sao cho khéi luong do6 tac dung

ddng déu 18n khbi bot trong khudn dé nd bi nén lai. Sau 2 phut, khéi lugng do dugce
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lay ra va khudn hinh try duge mé ra tr tir ma khong ldm anh huéng dén banh da
duge nén. Trong luong ting dan 200 gram duge cho thém vao trong khodng thoi
gian 10 gidy cho dén khi banh nén d6 bi xep xudng. Tong tii trong thang ding cin
thiét dé 1am xep banh di duoc tao hinh, duoc ghi lai va biéu thi bémg kilogam va dua
ra ddu hiéu vé xu hudng dong banh ciia hat. Gia tri cang cao thi xu huéng déng banh
cta hat gidt tiy sy phun dang duoc danh gia cing 1on. Dbi voi danh gia hién tai, gia
tri thap hon 1 kildgam duge coi la tot va bét ky gia tri nao trén 2 kildgam dugc phén
loai 14 c6 do két dinh va hat gidt tay sdy phun dé duoc coi 1a cé xu hudng dong banh
cao.

Vidu 2A: dénh gi4 ddc diém bao quan cua hat git tay siy phun theo séng ché
nay va cac vi du so sanh ¢6 dd pH cao hon

Dic diém bao quéan cua hat giat tdy sdy phun theo sdng ché nay di dugce danh
gid cling véi loai hat gidt tay say phun so sanh ¢6 d6 pH cao hon. Trong hat giit tay
sdy phun déi chimg (d6i ching), ca silicat va cacbonat déu duge cho thém vao o
mirc ham lugng thong thuong dé mang lai dic tinh cAu trac bt tét. Trong vi du so
sanh thir nhat (Vi du A), ham lugng cacbonat cao dugc st dung dé tao cAu tric,
nhung hat séy phun khdng c¢6 silicat. Trong vi dy so sanh thir hai (Vi du B), mirc
ham lwong cacbonat cua Vi du A dugc duy tri, va mot lugng nho silicat cling duoc
bo sung vao. Trong vi du so sanh thir ba (Vi du C), silicat dugc sir dung dé tao ciu
tric va khong str dung cacbonat.

Hén hop dang 16ng da didu ché dugc xir Iy va sdy phun trong cac didu kién
tuong tu nhu da dugc md ta trong Vidy 1.

Tiép theo, hat sdy phun thu dugc, duge déng géi va bao kin trong cc gbi c6
d6 dan truyén hoi nude <5 gram/m*ngay. Sau do, cac gbi nay dugce bdo quan trong
8 tudn va 12 tudn & nhiét do 45°C va d6 am twong ddi la 80RH. Xu huéng dong banh
cua hat séy phun dugc xac dinh bﬁng cach thyc hién thtr nghiém nén dbi véi hat séy
phun tai céc thoi diém khac nhau, lan thir nhét 1d ngay sau khi thu thap (t=0), sau d6
12 sau 8 tudn, va sau d6 nita 13 sau 12 tudn.

Két qua duoc ghi lai va trinh bay trong bang 3 duéi day.
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Bang 3.

So sanh hat siy phun theo sing ché nay véi loai hat ¢6 dd pH/kiém cao

Hat giit tiy siy phun o '
Gia tri tho nghiém nén (theo kg)
(% trong lugng)

Mégi  dieu | Sau thoi gian bdo qudn
Na Na Na

‘ ché (tuan)
LAS silicat | cacbonat ] -
t=0 sau 8 tuan | sau 12 tuan
D6i chimg | 25 12 15 0,2(200g) 10,8(800¢g) |1(1000 g)
Vidu A 25 0 35 | Hon hop dang 16ng khong thé xu ly
2,6+ dong banh
ViduB 25 5 35 0,7(700 g) |
(2600+ g) | hoan toan
2,45 dong banh | dong banh
ViduC 25 12 0
(2450 g) hoan toan | hoan toan
Vidul 30 0 0 0,05 (50 g) |0,6 (600 g) | 0,8 (800 g)

Dt liéu trong bang 3 cho thay hat gidt tay siy phun theo sang ché nay khong
chtra cacbonat va khong chia silicat, va dugc tao ciu trac bfmg nhom xitrat va/hodc
phirc hop nhdm cua axit xitric mang lai dic tinh bao quéan t6t va hat duoc sdy phun
c6 kha ndng chay tu do, tham chi sau 12 tuan, va hoat dong t6t hon mét chat so véi
ché phdm ddi chimg c6 dd pH cao hon va c6 két hop ci cacbonat va silicat.

Nguoc lai, Vi du A so sanh c6 ham lugng cacbonat cao nhung khong chira
silicat thi khong thé xir Iy duoc do qua trinh tao hdn hop dang 16ng dic, trong khi Vi
du B va Vi du C thé hién khéng cé dic tinh bao quan t6t.

Tir cc két qua trén, cho thdy rang ngay ca khi c6 ham Iugng cao hon cia chat
hoat dong bé mit tay rira (30% trong luong trong Vi du 1 so véi 25% trong lugng
trong cac Vi du déi chimg va so sanh), hat sdy phun dugc diéu ché theo quy trinh
cua sang ché nay c6 déc tinh bot tdt va hoat dong t6t hon vé mit xu hudng dong

banh & thoi diém T=0 cling nhu qua thoi gian bao quan kéo dai.
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Vi du 3: quy trinh san xudit hat giat tay siy phun theo sang ché ndy, trong d6
axit cacboxylic hitu co dwoc phin (mg v6i nhém hydroxit dugc tao ra tai chd (six
dung mubdi nhém).

Hat giit tdy sdy phun theo sing ché nay duge diéu ché bang cach cho thém
nudc, chat ¢ tinh kiém (natri hydroxit, ham luong hoat chat 50%) va chét hoat dong
bé mit anion dang axit (axit LAS, ham lugng hoat tinh 97%) vao thiét bi tron dé tao
thanh hdn hop chira nude. Cac thanh phan duoc tron déu va trong khi tiép tuc khudy,
cac thanh phin con lai dugc cho thém vao theo thir tw bo sung nhw di dé cap trong
Bang 4 dudi day. Trong qua trinh tron, nhiét do trong thiét bi tron duoge duy tri bfmg
hoi nuée ¢ mue 80 °C +/-2 °C. Sau d6 nhom sulfat dwge cho thém vao hdn hgp chira
nude. Nhom sulfat 13 dung dich nudce cb ndng d6 50%. Nhom sulfat duoc cho thém
vao hén hop chira nudce cé tinh kiém va trong diéu kién kidém nay nhom sulfat phan
g v6i natri hydroxit va tao thanh nhom hydroxit va natri sulfat. Tiép theo, qua
trinh axit héa hdn hop nude duge thuc hién béng axit xitric dé dua do6 pH xuéng 3.
Nhoém hydroxit hinh thanh to nhdm sulfat phan ung vo1 axit xitric trong hon hop
chira nude tao thanh nhém xitrat va mét lugng nhom hydroxit khong phan mg.

Sau do, dd pH cua hdon hop duoc lam ting Ién biang cach cho thém chét co
tinh kiém (natri hydroxit), trong d6 natri hydroxit dwgc cho thém vao dé nang d6 pH
1én 6, trong d6 natri hydroxit phan Uung vo1 axit xitric dé tao thanh natri xitrat. Do
pH ctia hdn hop dang 1ong cudi cung sau d6 duogc lam ting 1én bang cach st dung
natri silicat. D6 pH cudi cing cta hdn hop dang 16ng chira nuée duge duy tri & mirc

8,5.

Béng 4.
Piéu ché hon hop dang 1ong chira nudce theo séng ché nay
Thity | Trong Nhiét
Thanh phan cho lugng do
thém (kg) (dC) | pH
Nudce 1 363,16 40
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Natri hydroxit (50%) khong 2 100,56 62
lam
LAS axit (97%) néng 3 228,97
65
Nhoém sulfat (50%) 4 58,55 70
Xitric axit S 53,01 74
_ ] lam
Natri sulfat (chat don) ) 6 29,67 77 3,5
nong
Natri hydroxit (50%) 7 45,51 &0 6
Natri silicat (47%) 9 35,00 80 8,5
Toéng luong mé hon hop dan
& & op e 1316
long (kg)

39/45

Thanh phan hon hop dang 1éng chira nudce da dugce didu ché, duoc dua ra trong

Bang 4A dudi day.

Bang 4A.

Thanh phan Vidy?2
(% trong luong)

Na LAS 18,03
Nhoém xitrat va/hodc phirc hop nhdm cia axit xitric 1,41
Nhoém hydroxit 0,51
Natr1 xitrat (di-natri xitrat, tri-natri xitrat hoac hdn hop cua 3,65
ching)
Na sulfat 36,01
Natri silicat 0,41
Natri cacbonat 0
NDOM 0,35
Nudc 39,62
pH 8,5
Tong 100

39



53955

40/45

Tiép theo, hon hop dang 18ng giit tay chira nude néu trén dugc sdy phun trong

thap sdy phun nguoc dong (nhu duge md ta & trén) dé tao ra hat giat tdy siy phun

nhu trinh bay trong Bang 5.

Bang 5.
Hat sfgy phun theo sang ché nay
Thanh phan Vidy?2

(% trong luong)

Na LAS 30
Nhom xitrat va/hodc phirc hop nhém cua axit xitric 2,29
Nhom hydroxit 0,83
Natri xitrat (di-natri xitrat, tri-natri xitrat hodc hon hop ctia 5,93
chung)
Natri sulfat 57,72
Natri silicat 0,67
Natri cacbonat 0
NDOM 0,57
Nuéce 2
Tong 100

Hat sdy phun duoc thu thap va dic trung cla dic tinh bao quan 1a dung thi

nghiém nén.

Béng 6

So sanh hat say phun theo sang ché nay véi hat nén c6 do pH/kiém cao

Hat giat tay siy phun (%

trong lugng)

Gia tri thtr nghi€ém nén (theo kg)

Na Na Na
LAS | silicat | cacbonat

Mé1 diéu ché

Sau thoi gian bdo quan

(tudn)

t=0

Sau 8 tuan

Sau 12 tuan
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Kiém soat 25 12 15 102(200g) [0,8(800¢g) |1 (1000 g)
Vidu A 25 0 35 | Hon hop dang long khong thé xi 1y

B ‘ 2,6+ hoan toan
Vidu B 25 5 35 10,7 (700 g)

(2600+ ) | déng banh

hoan toan | hoan toan
ViduC 25 12 0 2,45 (2450 g)

déng banh | dong banh

0,8 1,4

Vidu?2 30 | 0 0 10,0550 ¢)
(800 ¢) (1400 g)

Dir liéu trong Bang 6 cho thay hat git tdy sdy phun theo sang ché nay (Vi du
2) khong chira cacbonat, khdng chura silicat va dugce tao cau tric bang nhdm xitrat
va/hodc phie hop nhom cta axit xitric, cung cap dic diém bao quan tot va bdt co

kha néng chay tu do, tham chi sau 12 tuan.
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YREU CAU BAO HO

1. Quy trinh san xudt hat giat tiy siy phun bao gém cac budc:

(i) cho axit cacboxylic hitu co phén g v6i chét bit ky trong s6 (a) dung dich mudi
nhém (b) dung dich nhém hydroxit hodc hdn hop cia chiing, trong d6 dung dich
nhém hydroxit duoc tao ra tai chd bang bt ky phan ing nio trong s6 cac phan tng
duoc chon tir nhém bao gom (i) cho dung dich nhém - natri phin ‘g véi axit; hodc
(i1) cho mudi nhém phan tng véi chét ¢6 tinh kiém; dé tao thanh mot hodc mot sb
san phdm phan tng duoc chon tir nhém bao gom mudi cha axit cacboxylic hitu co
v6i nhdém, phitre hop nhdm cia axit cacboxylic hitu co hoZic hon hop cia ching;

(i) bd sung mdt luvong chat ¢o tinh kiém vao hdn hop chira nudc dé tao thanh hén
hop dang long chira nude c6 do pH tir 4 dén 8,5, trong do hdn hop dang léng chira
nude ¢d chira modt hodc mot sb san phém phan ing dugc chon tr nhom bao gi“)m
mudi cua axit cacboxylic hiru co vai nhdm, phire hgp nhdom ctia axit cacboxylic hitu
co hodc hdn hop cia ching, va chét hoat ddng bé mit t?iy rua; va,

(iil) sy phun hdn hop dang 16ng chira nude nay dé tao ra hat giat tay siy phun.

2. Quy trinh theo diém 1, trong d6 hdn hop dang 16ng chira nude con ¢6 chira muoi

cua axit cacboxylic hitu co véi kim loai ki€ém.

3. Quy trinh theo diém 1, trong dé mudi nhom duge chon tir nhém sulfat, nhom

clorua, nhém - natri hodc hon hop clia ching.
4. Quy trinh theo diém 1 hodc diém 2, trong d6 nhom sulfat phan tng véi chét co

tinh kiém, duoc uvu tién 12 natri hydroxit, dé tao thanh nhdm hydroxit va uu tién la

nhom - natri.
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5. Quy trinh theo diém bat ky trong s0 cac diém néu trén, trong dé chat ¢6 tinh kiém
& bude (ii) duge cho thém vao dé tao ra hdn hop dang 16ng chira nudce 1a duge chon
tor nhom bao gom hydroxit cua kim loat kiém, silicat ctia kim loai kiém hoac hon

hop cuia ching.

6. Quy trinh theo diém 4, trong d6 silicat ctia kim loai kiém c6 ty 1é trong lugng
Si0,:M,0 la trong khoang tir 1,6 dén 3,3, wu tién 1a tr 1,6 dn 2,4 va uu tién hon la
tr 2,0 dén 2,85.

7. Quy trinh theo diém bat ky trong s6 cac diém néu trén, trong dé chat hoat dong
bé mit tay rira duoc cho thém vao hén hop chita nude trude hodc sau khi tao thanh
mot hodc mdt s6 san pham phdn rng dugce chon fir nhoém bao gdém mudi cua axit

cacboxylic véi nhém, phic hop nhom cua axit cacboxylic hodic hon hop cia ching.

8. Quy trinh theo diém bat ky trong so cac diém néu trén, trong dé axit cacboxylic

hiru co la axit xitric.

9. Quy trinh theo diém bat ky trong s6 cac diém néu trén, trong d6 hon hop dang
16ng chita nuge c¢6 chira silicat cuia kim loai kiém véi ham luong khong nhiéu hon

2% trong luong.

10. Quy trinh theo diém bét ky trong s6 cac diém néu trén, trong d6 hdn hop dang
16ng chira nudce ¢ chira chat phu gia cdu tao phosphat v6i ham lugng it hon 3%

trong luong.

11. Quy trinh theo diém bt ky trong s6 cac diém néu trén, trong do chat hoat dong

bé mit tdy rira duoc chon tir nhdém bao gdm chit hoat dong bé mat anion, chat hoat
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ddng bé mat khéng ion, chat hoat ddng bé mit cation, chat hoat ddng bé méat ludng

tinh, chat hoat déng bé mit ion ludng tinh hodc hdn hop cla ching.

12. Quy trinh theo diém bat ky trong s6 cac diém néu trén, trong dé chat hoat dong
bé mat anion dugc uu tién chon tr nhém bao gom alkyl benzen sulfonat, alkyl ete

sulfat, alkyl sulfat hodic hon hop ciia chung.

13. Quy trinh theo diém bat ky trong s6 cic diém néu trén, trong d6 hon hop dang
16ng chira nudce co chira:

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

(ii) mét hodc mot s6 mudi cia axit cacboxylic hitu co véi nhém, phirc hop nhom cia
axit cacboxylic hitu co hodc hdn hop ctia ching, ¢6 ham luong tir 0,2% dén 8% trong
luong;

(111) wu tién 1a, mudi clia axit cacboxylic hitu co vai kim loai kiém cé ham luong tu
0% dén 10% trong lugng;

(1v) uu tién 13, mubi silicat cua kim loai kiém c6 ham luong tir 0% dén 2% trong
luong;

(v) ru tién la, nhom hydroxit ¢6 ham lugng tir 0% dén 1% trong luong;

(vi) uu tién la, chit dén c6 ham lugng tr 15% dén 70% trong luong; va,

(vii) nude c6 ham luong tir 20% dén 40% trong luong.

14. Hat giit tiy sdy phun cé thé thu duoc theo diém bét ky trong s6 cac diém néu
trén, c6 chura:
(1) chét hoat dong bé mit tay rira; wu tién loai chét hoat dong bé mat tay rira anion,
¢6 ham lugng tur 3% dén 50% trong luong;
(i) m6t hodic mot sé mudi cia axit cacboxylic hitu co véi nhém, phire hgp nhom cua
axit cacboxylic hitu co hoidic hdn hop cua ching, c6 ham lugng tir 0,4% dén 10%
trong lugng;

44



53955 45145

(111) vu tién 13, mudi cha axit cacboxylic hitu co véi kim loai kiém ¢6 ham luong tir
0% dén 12% trong luong;

(iv) wu tién 1a, mudi silicat cua kim loai kiém cé ham lrong tir 0% dén 2% trong
luong;

(v) vu tién la, nhdm hydroxit ¢6 ham luong tor 0% dén 2% trong lugng;

(vi) vu tién 1, chit don c6 ham luong tir 25% dén 88% trong lugng; va,

(vii) vu tién [a, ¢ ham lugng hoi am tir 1% dén 3,5% trong lugng.

15. Ché phim giat tay chira hat giat tdy siy phun theo diém 14 v6i ham luong fir 5%

dén 100% trong luong.

45





