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(57) Sang ché dé cap dén ché pham lam sach dung cho tim thép, trong d6 ché pham lam
sach ndy bao gom: chét kiém vo co (thanh phan A) v6i ham luong 1a tir 25% khdi luong
dén 34% khoi luong; it nhat mot loai axit hiru co dugc chon tr nhom bao gém axit
gluconic va axit etylendiamin tetraaxetic hoic mudi ctia chung (thanh phan B); chat hoat
dong bé mat khong ion duoc biéu thi boi cong thiec R-O-{(EO)n/(PO)m}-H (1) (thanh
phan C); alkyl glucozit duoc biéu thi bsi cong thirc R2-Gx (2) (thanh phan D) véi ham
luong 1a tir 0,3% khél lwong dén 2,9% khéi lwong; axit béo duge biéu thi bai cong thirc R3-

COOM (3) hoac mudi cua né (thanh phan E); va nudc (thanh phan F) voi ham lugng 1a tur
57% khdi luong dén 74% khoi lugng. Sang ché con dé cap dén phuong phap san xuat tim
thép va phwong phap 1am sach tim thép.
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Linh vue k§ thuit dwoc dé cip

* Séng ché dé cap dén ché phim lam sach dung cho tdm thép, phwong
phap 1am sach st dung ché phdm 1am sach nay, va phuong phap san xuét tAm
thép bao gdbm phuong phap 1am sach ndy trong qua trinh san xuét.
Tinh trang k§ thuit ciia sing ché

Viéc lam sach tAm thép v6i vai trd 1am qua trinh tién xi Iy trong d6 ¢
thyc hién x1r ly bé mat chéng han nhu son bé m3t tAm thép 1a can thiét, va viéc
13m sach tAm thép 1a m6t nhan t6 c¢6 anh hudng cuc 16n dén chit luong cia san
phdm. Vi du vé& vét ban bam 1én trén bé mit tAm thép bao gdm cac vét dau tir
dau can bam 1én trén bé mit trong qué trinh can ngudi, va dau chéng gi. Trong
nhitng nim gan ddy, dau can phu hop dé cai thién dic tinh 1am sach bang may
can va ning suat di duoc sir dung trong qua trinh can ngudi tim thép, va mong
mubn c6 dugce dic tinh 1am sach vuot trdi dbi véi dau can.

Hon nira, viéc giam su thai khi cacbon dioxit dugc mong doi do nhan
thirc vé mdi truong duge nang cao, trong d6 viée san xudt tim thép khong phai
13 ngoai 18. P& giam chi phi v& ning luong dan dén sy thai khi cacbon dioxit,
chat lam sach d3 duoc phat trién thé hién dic tinh 1am sach vuot troi ngay ca &

nhiét d6 thap hon nhiét d6 1am sach théng thuong 13 tir 70°C dén 90°C trong qué
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trinh 1am sach tAm thép.

Trong khi d6, d& théa mén nhu ciu da dang cta thé gi6i, rat nhiéu loai
thm thép d3 duoc phat trién, cac tAm thép nay da trai qua xir ly bé mit chéng han
nhu céc tim thép dugc ma dé cai thién gia tri ctia chung. Chét luong san xuat
tAm thép cling da ting dang ké va yéu cdu cai thién ndng suét. Can phai cai thién
hiéu qua trong moi qué trinh san xut dé cai thién nang suét, va su cai thién da
duoc thuc hién dé ting dién tich xi 1y trén mdi don vi thoi gian bing cach mé
rong chiéu réng cla tAm thép hodc gia ting tdc do xir 1y. Thay vi viéc thay thé
co s& san xuét yéu ciu chi phi qua mirc, viéc cai thién co s& san xuét trong do
tbc d6 xtr Iy ting lén béang cach cai thién cac co s& san xudt 16i thoi da duogc thuc
hién tich cuc. D& cai thién ning sut theo cach nay, yéu cAu c6 chét 1am sach thé
hién dac tinh lam sach cao c6 thé gia tang tdc dd lam sach va thuc hién viéc lam
sach trong thoi gian ngin trong qua trinh 1am sach. Clng véi viéc ting tbc do va
mé rong tAm thép, luong chét long lam sach duoc ldy ra tir thung 1am sach trén
mdi don vi thoi gian ciing ting va luong chat 1ong lam sach bb sung phu troi cé
xu hudng ting. Su ting luong bd sung lam gidm nhiét do chat 16ng lam sach,
luong nang lugng ching han nhu hoi nuéce dé tang nhiét do, can phai ting luong
chit 1am sach bao quan, va do do yéu cAu c6 chat 1am sach dam dic cao thé hién
dic tinh 1am sach cao & nhiét do thap.

Do d6, nhiéu chit 1am sach dam dic d3 duoc phat trién. Vi du, JP-A-1-
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123622 mb ta ché phim hoa tan trong nudc cé tinh kiém manh chta chit kiém
manh, chit hoat dong bé miit khéng ion voi HLB tir 3 dén 18, va hai loai axit
carboxylic cu thé.

JP-A-2004-182801 mé ta ché pham dung dich nudc kiém chira (a) chat
kiém, (b) chit hoat dong bé mit khéng ion, va (c) chit hoa tan va trong dé chit |
hoa tan duoc tao thanh tir axit carboxylic duge biéu thi béi cong thirc chung (I)
hodc mudi ctia né (sau day dugc goi 14 chét hoa tan (1)), axit carboxylic dugc
biéu thi béi cong thirc chung (II) hodc mubi ctia né (sau ddy duoc goi 1a chit hoa
tan (II)), va axit carboxylic duoc biéu thi béi céng thirc chung (III) hoic mudi
clia n6 (sau day duoc goi 13 chit hoa tan (III)) va ty 18 giita cac chit hoa tan (I),
(ID), va (III) duoc pha tron 1a (I) : [(ID) + (II1)] = 95 : 5 &n 35 : 65 va (II) : (III) =
70 : 30 dén 30 : 70 tinh theo ty 18 khi luong.

JP-A-2009-263560 m6 ta ché pham lam sach chira (a) chit kiém: tir 10
dén 15% khéi lugng, (b) san pham cong oxit alkylen khéng ion: tir 0,1 dén 10%.
khéi luong, (c) alkyl polyglucozit c6 tir 2 dén 4 nguyén tir cacbon: tir 0,1 dén
10% khéi luong, (d) alkyl polyglucozit c6 tir 6 dén 16 nguyén tir cacbon: tir 0,1
dén 10% khéi luong, va (e) nude: luong % con lai.

JP-A-11-222687 md ta ché phim lam sach kiém dung cho tdm thép chta
chét kiém, polyoxyalkylen alkyl ete cu thé, va axit carboxylic polyme hoa tan

trong nudc cu thé va 1a chat 16ng hodc dang gidng bun sét va dich long.
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Ban chit ki thuit ciia sdng ché

Sang ché cung cip ché phim lam sach ding cho tAm thép chira chit
kiém vb co (thanh phan A), it nhit mot loai axit hitu co dugc chon tir nhém bao
gbm axit gluconic va axit etylendiamin tetraaxetic hodc mudi cta ching (thanh
ph::in B), chét hoat dong bé mit khéng ion dugc biéu thi boi cong thic (1) sau
(thanh phan C), alkyl glucozit dugc bidu thi boi cong thirc (2) sau (thanh phan
D), axit béo duoc bidu thi béi cong thirc (3) sau hoic mudi ctia né (thanh phan
E), va nudc (thanh phan F) va trong d6 ham lugng thanh phan A 14 tir 25% khéi
luong dén 34% khéi lugng, ham luong thanh phan D 14 tir 0,3% khdi lugng dén
2,9% khéi luong, va ham luong thanh phan F 13 tir 57% khéi lugng dén 74%
khéi luong, phuong phap 1am sach st dung ché pham 1am sach nay, va phuong
phap san xuit tAim thép bao gdm phuong phap 1am sach nay trong qua trinh san
Xuét.

R-O-{(EO)/(PO)m}-H (1)

(Trong cong thic (1), R' dai dién cho nhém alkyl hosc nhém alkenyl
mach théng hodc mach nhanh c6 tir 8 &én 18 nguyén tir cacbon, EO dai dién cho
nhom etylenoxy, PO dai dién cho nhom propylenoxy, n dai dién cho s6 mol b
sung trung binh ctia EO, m dai dién cho s mol bd sung trung binh ctia PO, n 14
tir 2 dén 20, m 1a tir 0 dén 20, va su sip xép PO va EO trong diu ngodc xodn cb

thé 12 ngau nhién hodc theo khéi.)
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R-Gx (2)

(Trong cong thuc (2), R* dai dién cho nhém alkyl hoic nhém alkenyl
mach thdng hodc mach nhanh cé tir 5 dén 8 nguyén tir cacbon, G dai dién cho
phén con lai c6 ngudn gbc tlr glucoza, va x dai dién cho d6 ngung tu trung binh
ctia phan con lai c6 ngudn gbc tir glucoza va 13 tir 1 dén 5.)

R>-COOM (3)

(Trong cong thuc (3), R? dai dién cho nhém alkyl hoic nhém alkenyl
mach thang hodc mach nhanh c6 tir 5 dén 9 nguyén ti cacbon va M dai dién cho
cation hodc nguyén tur hydro.)

MO ta chi tiét sang ché

Trong qua trinh lam sach tAm thép, cac ché phém lam sach dugc mo ta
trong JP-A-1-123622, JP-A-2004-182801, va JP-A-2009-263560 dugc cod dic
khéng du & ndng do chat kiém cao va thé hién dic tinh 1am sach khong du &
nhiét do thip. Ché phdm lam sach dugc mé ta trong JP-A-11-222687 c6 thé
duoce ¢b dic cao va thuc hién 1am sach & nhiét d6 thdp nhung cé van dé 1a yéu
cAu thiét bi khudy khi bao quan 1au dai do ché phim lam sach nay thé hién d6 6n
dinh thap va khé phan phéi ché pham lam sach va dudng kinh clia éng phai tang
1én hodc yéu clu may bom manh do ché phém lam sach nay c6 d6 nhét cao. Vi
thé, c6 nhu cau vé& ché pham 1am sach dung cho tam thép co thé duoc bao quan

én dinh & ndng d6 cao trong khi van duy tri dugc dic tinh lam sach thuén loi &
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nhiét d6 thap.

Sang ché cung cdp ché pham lam sach dung cho tdm thép chira chét
kiém vé co (thanh phan A), it nhat mot loai axit hitu co duge chon tir nhém bao
gbm axit gluconic v axit etylendiamin tetraaxetic hodc mudi cua ching (thanh
phén B), chét hoat dong bé mit khong ion duoc biéu thi béi cong thac (1) sau
(thanh phan C), alkyl glucozit duoc bidu thi béi cong thirc (2) sau (thanh phan
D), axit béo duoc biéu thi bdi cong thirc (3) sau hoic mudi cta né (thanh phan
E), va nuéc (thanh phan F) va trong d6 ham luong thanh phan A 13 tir 25% khoi
luong dén 34% khéi luong, ham luong thanh phan D 14 tir 0,3% khéi lugng dén
2,9% khéi lugng, va ham luong thanh phin F 13 tir 57% khéi luong dén 74%
khéi luong, phuong phap lam sach st dung ché phdm lam sach nay, va phuong
phap san xut tAm thép bao gdm phuong phap 1am sach ndy trong qué trinh san
XUuét.

R-O-{(EO)n/(PO)m}-H (1)

(Trong cong thirc (1), R' dai dién cho nhém alkyl hodc nhém alkenyl
mach thing hodc mach nhanh c6 tir 8 dén 18 nguyén tir cacbon, EO dai dién cho
nhém etylenoxy, PO dai dién cho nhém propylenoxy, n dai dién cho s6 mol bd
sung trung binh ctia EO, m dai dién cho s6 mol bd sung trung binh ctia PO, n 1a
tr 2 dén 20, m 14 tir 0 dén 20, va su sép Xép PO va EO trong dau ngoac x04n ¢6

thé 12 ngau nhién hodc theo khéi.)
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R>-Gx (2)

(Trong cong thirc (2), R* dai dién cho nhém alkyl hosic nhém alkenyl
mach thing hodc mach nhéanh cé tir 5 dén 8 nguyén tir cacbon, G dai dién cho
phan con lai c6 ngudn gde tir glucoza, va x dai dién cho d6 ngung tu trung binh
cua phﬁn con lai c6 ngudn gbe tir glucoza va la tir 1 dén 5.)

R>-COOM (3)

(Trong cong thic (3), R? dai dién cho nhém alkyl hodc nhém alkenyl
mach thing hoc mach nhanh c6 tir 5 dén 9 nguyén tir cacbon va M dai dién cho
cation hoac nguyén tif hydro.)

Theo séng ché, ¢6 thé cung cap ché pham lam sach ding cho tam thép c6
thé dugc bao quan 6n dinh & néng d6 cao trong khi van duy tri dugc dic tinh
lam sach thuan loi & nhiét do thép, phuong phap lam sach sir dung ché phim
lam sach ndy, va phuong phap san xuit tim thép bao gém phuong phap 1am
sach néy trong qua trinh san xuat.

Mot phuong 4n theo sang ché s& dugc mo ta bén dudi.

Ché phim lam sach dung cho tAm thép

Ché pham lam sach diing cho tAm thép theo phuong 4n hién tai chira chét
kiém v6 co (thanh phén A), it nhat mot loai axit hitu co dugc chon tir nhém bao
gdm axit gluconic va axit etylendiamin tetraaxetic hodc mubi cta ching (thanh

phﬁn B), chét hoat dong bé mit khong ion dugc biéu thi béi cong thic (1) sau
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(thanh phin C), alkyl glucozit dugc biéu thi bdi cong thirc (2) sau (thanh phan
D), axit béo dugc bidu thi bédi cong thirc (3) sau hodc mudi ciia né (thanh phan
E), va nuéc (thanh phan F). Trong ché phdm lam sach dung cho tdm thép nay,
ham luong thanh phn A 1 tir 25% khéi lugng dén 34% khdi lugng, ham luong
thanh phan D 14 tir 0,3% khéi lugng dén 2,9% khdi lugng, va ham lugng thanh
phan F 12 tir 57% khéi luong dén 74% khéi luong.

R'-O-{(EO)n/(PO)m}-H (1)

(Trong cbng thirc (1), R' dai dién cho nhém alkyl hoic nhém alkenyl
mach thing hoic mach nhanh c6 tir 8 dén 18 nguyén tir cacbon, EO dai dién cho
nhém etylenoxy, PO dai dién cho nhém propylenoxy, n dai dién cho s6 mol b
sung trung binh cia EO, m dai dién cho s6 mol b sung trung binh ciia PO, n 13
tir 2 dén 20, m 1a tir 0 dén 20, va su sip xép PO va EO trong du ngoic xodn co
thé 14 ngAu nhién hoc theo khdi.)

R-Gx (2)

(Trong cong thic (2), R* dai dién cho nhém alkyl hoic nhém alkenyl
mach théng hodc mach nhanh c6 tu 5 dén 8 nguyén tir cacbon, G dai dién cho
phan con lai ¢6 ngudn gde tlr glucoza, va x dai dién cho d6 ngung tu trung binh
ctia phan con lai ¢6 ngudn gbc tir glucoza va 1a tir 1 dén 5.)

R’-COOM  (3)

(Trong cong thuc (3), R? dai dién cho nhém alkyl hodc nhém alkenyl
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mach thrflng hodc mach nhanh cé tir 5 dén 9 nguyén ti cacbon va M dai dién cho
cation hoac nguyén tir hydro.)

Chi tiét vé co ché hoat dong cua tac dong trong ché phém lam sach dung
cho t4m thép theo phuong 4n hién tai 13 khéng rd rang nhung duogc gia dinh nhu
sau. Trong nudc (thanh phan F) ma trong d6 chét kiém v6 co (thanh phin A)
duoc hoa tan & né)ng do cao, cac phan tir nudc bi gilr ¢d dinh & 1an cn céc
cation cta chét kiém vé co va sb lugng cac phan tir nudce tu do nho, va chét hoat
dong bé mit khong ion (thanh phan C), 13 chit c6 kha ning thdm nudc tuong dbi
thip, khong thé tn tai 6n dinh trong nuéc ma bi tich ra. Co thé gia dinh ring
thanh phan D hoat déng gifta chét hoat dong bé mat khong ion nay (thanh phan
C) va nuéc (thanh phin F) dé hoa tan bing cach thém alkyl glucozit (thanh phan
D) cu th8 & mét ty 18 (ndng dd) cu thé. C6 thé gia dinh rang axit béo cu thé hoic
mubi ctia n6 (thanh phin E) hd tro hoat dong ciia thanh phan D va cai thién do
bn dinh. Mit khac, chét kidm v6 co (thanh phin A) c¢6 tic dung xa phong hoa
céc vét ddu ching han nhu diu can bam 18n trén tAm thép va thay doi cac vét dau
thanh dang nhu xa phong ma dé dang loai bé khoi bé mit tAm thép, chét hoat
dong bé mat khong ion (thanh phan C) khéng bi anh huéng béi mudi, hoat dong
trén cac vét dau ky nudc dé 1am vét dau ky nuéc thanh wa nuée, va thic day
hoat dong cua chét kiém, va do d6 dic tinh 1am sach c6 thé dugc cai thién. Tuy

nhién, khi thanh phan D tdn tai v6i luong 16n, cé thé gia dinh ring thanh phan D
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lam giam kha nang hoat héa bé mit cua thanh phén C va dac tinh lam sach do
thanh phan D ¢6 4i luc manh di v6i thanh phan C. Vi thé, c6 thé gia dinh rang
c6 thé cing lic thu duge dang ddm dic cao va dic tinh 1am sach cao bang cach
didu chinh ndng dd cta thanh phin A, thanh phan D, va thanh phan F dén nhiing
ndng do cu thé. Tuy nhién, diéu dugc bdc 16 hién tai cb thé khong duogc hiéu 1a
bi gi6i han trong co ché nay.

Chét kiém v co (thanh phan A)

La thanh phén A, c6 thé str dung chét kiém vo co bat ky. Viducu thé vé
chét kiém v6 co niy bao gdm hydroxit ciia kim loai kiém chang han nhu natri
hydroxit va kali hydroxit; silicat cua kim loai kiém ching han nhu natri
orthosilicat, natri metasilicat, va natri sesquisilicat; phosphat ctia kim loai kiém
chang han nhu trinatri phosphat; cacbonat cta kim loai kiém chang han nhu
dinatri cacbonat, natri hydro cacbonat, va dikali cacbonat; va borat cta kim loai
kiém chéng han nhu natri borat. C6 thé su dung hai loai chét kiém vé co hoic
nhiéu hon. Tir quan diém dam bao dic tinh loai bo dbi vé6i cac vét ban hitu co dé
nang cao dac tinh lam sach, cac chét kiém v co tot hon 1a hydroxit cia kim loai
kiém va silicat ctia kim loai kiém, t6t hon nita 1 natri hydroxit, kali hydroxit,
natri orthosilicat, va natri metasilicat, con tot hon nira 1 natri hydroxit va kali
hydroxit, va con tét hon nita 13 natri hydroxit. Khi chét kiém vo co chtra natri

hydroxit, ndng d6 natri hydroxit trong chét kiém v6 co tot hon 1a 50% khdi
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lugng hoiic 16n hon, tdt hon nita 1a 70% khéi lugng hodc 16n hon, va con tét hon
nita 13 90% khéi luong hogic 16n hon, va con tét hon nita 1a 100% khdi lugng tir
quan diém cai thién dic tinh 1am sach.

Axit hitu co hodc mudi ctia né (thanh phan B)

Thanh phan B 1a it nhét m@t loai axit hitu co dugc chon tr nhém bao
gdm axit gluconic va axit etylendiamin tetraaxetic hodc mubi cia ching dé dam
bao dac tinh lam sach. Trong sb nay, mubi cia it nhat mét loai axit hitu co duoc
chon tir nhém bao gdm axit gluconic va axit etylendiamin tetraaxetic dugc uu
tién va mubi cua axit gluconic duge vu tién hon tir quan diém cai thién dic tinh
lam sach d6i voi cac vét bn hitu co. La mubdi, mubi cia kim loai kiém hodc
mudi amin bac thép duoc uu tién, mudi cia kim loai kiém duge uu tién hon,
1nu6ina&ivé1nu6ikdidUQCLnrﬁéJhOn,Vérnuéina&idUQCLnlﬁénlunln&a
Trong sd nay, sy két hop mudi kim loai kiém cua axit gluconic va mudi kim loai
kiém cua axit etylendiamin tetraaxetic duoc wu tién s dung va su két hop natri
gluconat va natri etylendiamihtetraaxetat duge wu tién hon tir cing quan diém dé.
Chat hoat dong bé mit khong ion (thanh phan C)

La thanh phﬁn C, ¢6 thé st dung chét hoat dong bé mit khéng ion bat ky
duoc biéu thi boi cong thac (1) sau, nhung chét hoat dong bé mit khéng ion
duge biéu thi boi cong thire (4) sau duge uu tién hon tr quan diém cai thién dic

tinh 1am sach d6i véi cac vét ban hitu co va dac tinh chdng tao bot. [t nhat mot
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loai ctia thanh ph?m C duoc str dung, va hai hodc nhiéu loai ctia thanh phén Cco
thé duoc st dung.

R-O-{(EO)/(PO)m}-H (1)

(R! dai dién cho nhém alkyl hosic nhém alkenyl mach thang hodc mach
nhanh c6 tir 8 dén 18 nguyén tir cacbon, EO dai dién cho nhom etylenoxy, PO
dai dién cho nhém propylenoxy, n dai dién cho s6 mol bd sung trung binh clia
EO, m dai dién cho s6 mol bd sung trung binh cua PO, n la tir 2 dén 20, m 14 tur
0 dén 20, va su sip xép PO va EO trong du ngodc xodn ¢6 thé 14 ngiu nhién
hodc theo khéi.)

R*-0-(EO)p(PO)q(EO)-H  (4)

(R* dai dién cho nhém alkyl hoic nhém alkenyl mach thing hodc mach
nhanh c6 tir 8 dén 18 nguyén tir cacbon, EO dai dién cho nhém etylenoxy, PO
dai dién cho nhém propylenoxy, p, q, va r dai dién cho s6 mol bd sung trung
binh clia nhom etylenoxy, nhom propylenoxy, va nhém etylenoxy tuong ﬁng, p
latr1dén 15, qlatr0dén 20, rlatr1 dén 15, vaq<p+r=<20.)

Trong chét hoat dong bé mit khong ion dugc biéu thi béi cong thire (1),
EO dai dién cho nhém etylenoxy va PO dai dién cho nhém propylenoxy. Mbi
nhém trong nhém etylenoxy va nhém propylenoxy cé su phan b6 sb mol bd
sung trung binh. Ttr quan diém cai thién dic tinh 1am sach ddi véi cac vét ban

hitu co, s6 mol bd sung trung binh n ctia nhém etylenoxy 1a tir 2 dén 20 va sb
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mol bd sung trung binh m cia nhém propylenoxy 1a tir 0 dén 20. Tl quan diém
cai thién dic tinh 1am sach dbi véi cac vét bAn hitu co, s6 mol bd sung trung
binh n ctia nhém etylenoxy tét hon 13 5 hodc 16n hon, tot hon nita 12 8 hosc 16n
hon, v con t6t hon nita 13 12 hodc 16n hon va tot hon 1a 18 hodc nhé hon va con
t6t hon nita 1a 16 hodc nhé hon. Tir quan diém cai thién dic tinh lam sach va dac
tinh chéng tao bot, sé mol bd sung trung binh m ctia nhém propylenoxy t6t hon
13 1 hodc 16n hon va tét hon 13 10 hodc nho hon, t8t hon nira 12 5 hodc nho hon,
va con t6t hon nita 13 3 hodc nhé hon. Tir quan diém cai thién dic tinh 1am sach,
s6 mol bb sung trung binh n cia nhém etylenoxy t6t hon 1 16n hon s6 mol bd
sung trung binh m cia nhém propylenoxy. Trong s6 cac chét hoat dong bé mat
~ khéng ion duoc biéu thi bdi cong thire (1), chét hoat dong bé mit khéng ion
duoc biéu thi béi cong thic (4) duge uu tién tir quan diém cai thién dic tinh lam
sach va dic tinh chéng tao bot.

Trong chét hoat dong bé mat khéng ion dugc biéu thi béi cong thirc (4),
EO dai dién cho nhém etylenoxy va PO dai dién cho nhém propylenoxy. Méi sd
mol bd sung trung binh trong sé mol bo sung trung binh p va r cia nhom
etylenoxy 1a tir 1 dén 15. Tir quan diém cai thién dic tinh lam sach dbi véi céc
vét béan hitu co, mdi s6 mol bd sung trung binh trong s6 mol bd sung trung binh
p va r cia nhom etylenoxy la 1 hodc 16n hon, tt hon 14 2 hodc 16n hon, t6t hon

nita 1 4 hodc 16n hon, va con t6t hon nita 13 tir 5 dén 15, tét hon 13 12 hodc nhod

-14-



40973

hon, va con t6t hon nita 12 10 hodc nhé hon. S6 mol b sung trung binh q cia
nhém propylenoxy 13 tir 0 dén 20. Tir quan diém cai thién dic tinh 1am sach va
dic tinh chéng tao bot, s6 mol bd sung trung binh q ctia nhém propylenoxy tbt
hon 12 1 hogc 16n hon va 8t hon 13 10 hodc nhé hon, tot hon nita 1a 5 hogic nhé
hon, va con t8t hon nita 14 3 hogc nhé hon. Tir quan diém cai thién dc tinh lam
sach, gi4 tri p + r ndm trong khoang tir q dén 20 va t6t hon 13 16n hon q.

Alkyl glucozit (thanh phan D)

Thanh phan D 14 alkyl glucozit dugc biéu thi boi cong thirc (2) sau.

R:-Gx (2)

(Trong cong thirc (2), R*dai dién cho nhém alkyl hoic nhém alkenyl
mach thing hodc mach nhanh cé tir 5 dén 8 nguyén tir cacbon, G dai dién cho
phan con lai ¢6 ngudn gbc tir glucoza, va x dai dién cho do ngung tu trung binh
ctia phan con lai c6 ngudn gde tir glucoza va 14 tir 1 dén 5.)

Trong alkyl glucozit dugc biéu thi bdi cong thic (2), R? dai dién cho
nhém alkyl hodc nhém alkenyl mach thing hodc mach nhanh cé tir 5 dén 8
nguyén ti cacbon. Tir quan diém cai thién dic tinh lam sach va do 6n dinh bao
quén, R* t&t hon 12 mach nhanh va t6t hon 12 nhém alkyl. Ciing tir quan diém dé,
R? ¢4 s6 nguyén tir cacbon 1a 5 hoac nhiéu hon, tét hon 14 6 hodc nhiéu hon, va
con t6t hon nita 13 7 hodc nhiéu hon. x dai dién cho d6 ngung tu trung binh cda

phan con lai ¢6 ngudn gbe tir glucoza. Cling tir quan diém d6, x 1a tir 1 dén 5, tot
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hon 12 tir 1 dén 4, con t6t hon nita 12 tir 1 dén 3, va con tét hon nita 1a tir 1 dén 2.

La nhimg vi du cu thé vé thanh phan D, c6 thé str dung n-pentyl glucozit,
n-hexyl glucozit, n-heptyl glucozit, isoheptyl glucozit, n-octyl glucozit, isooctyl
glucozit, 2-etylhexyl glucozit va tuong tu. Tu quan diém cai thién dic tinh lam
sach va d6 6n dinh bao quan, n-hexyl glucozit, n-heptyl glucozit, isoheptyl
glucozit, n-octyl glucozit, isooctyl glucozit, va 2-etylhexyl glucozit dugc uu tién,
n-heptyl glucozit, isoheptyl glucozit, n-octyl glucozit, isooctyl glucozit, va 2-
etylhexyl glucozit dugc uu tién hon, n-octyl glucozit, isooctyl glucozit, va 2-
etylhexyl glucozit dugc uu tién hon nita, va isooctyl glucozit va 2-etylhexyl
glucozit dugc uu tién hon nita. [t nhét mot loai cia thanh phﬁn D duogc st dung,
va hai hodc nhiéu loai ctia thanh phan D ¢6 thé duoc st dung.

Axit hitu co hodc mudi ctia né (thanh phan E)

Thanh phan E 12 axit béo dugc bidu thi béi cong thire (3) sau hoic mudi
cua no.

R-COOM  (3)

(Trong cbng thuc (3), R’® dai dién cho nhém alkyl hoic nhém alkenyl
mach thing hodc mach nhanh c6 tir 5 dén 9 nguyén tir cacbon va M dai dién cho
cation hodc nguyén tir hydro.)

Trong axit béo duoc biéu thi bdi cong thic (3) hodc mudi cta no, R® dai

dién cho nhém alkyl hodc nhom alkenyl mach théng hodc mach nhanh co6 tu 5
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dén 9 nguyén tir cacbon, va R’ t6t hon 1a mach nhanh va t6t hon 12 nhém alkyl
tir quan diém cai thién d6 6n dinh bao quan. Ciing tir quan diém o6, R® c6 sb
lugng nguyén tir cacbon 1a 5 hodc nhiéu hon, tét hon 13 6 hodc nhiéu hon, va con
t5t hon nita 12 7 hodc nhidu hon va cé sb luong nguyén tir cacbon 13 9 hoic it
hon va t6t hon 13 8 hodc it hon. M dai dién cho cation ho#ic nguyén tir hydro.
Ciing tr quan diém d6, M tt hon 14 cation, t&t hon nita 13 ion kim loai kiém
hodc amoni bac thép, con t8t hon nita 13 ion natri hodc ion kali, va con tdt hon
nita la ion natri.

La vi du cu thé vé& thanh phén E, c6 thé st dung axit caproic, axit
enanthic, axit neoheptanoic, axit caprylic, axit 2-etylhexanoic, axit pelargonic,
axit 3,5,5-trimetylhexanoic, axit capric, va cac mudi cua ching. Ttr quan diém
cai thién d6 6n dinh bao quan, axit caprylic, axit 2-etylhexanoic, axit pelargonic,
axit 3,5,5-trimetylhexanoic, va cac mubi cua ching dugc uu tién, mudi cla axit
caprylic va mudi cua axit 2-etylhexanoic dwgc wu tién hon, natri caprylat va
natri 2-etylhexanoat dugc uu tién hon nira, va natri 2-etylhexanoat dugc uu tién
hon nita. It nhat mot loai cua thanh phﬁn E dugc sir dung, va hai hodc nhiéu loai
cta thanh phan E ¢6 thé dugc st dung.

Nuéc (thanh phéan F)
Vi du vé thanh phin F c6 thé duogc st dung bao gbm nuéc cong nghiép,

nudc may, va nudc khir ion. Tur quan diém déc tinh cung cap va chi phi, thanh
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phin F t6t hon 14 nude coéng nghiép. Tir quan diém dic tinh 1am sach, thanh
phan F tot hon 13 nuéc trao doi ion.

Theo phuong an cua sang ché, vu tién thanh phin A 13 natri hydroxit,
thanh phan B 1a mubi cta it nhat mot loai axit hitu co duge chon tir nhém bao
gbm axit gluconic va axit etylendiamin tetraaxetic, thanh phan C 13 chit hoat
dong bé mat khong ion duoc biéu thi bdi cong thirc (1), thanh phan D 1a alkyl
glucozit dugc biéu thi boi cong thirc (2), va thanh phan E 1a mudi cta axit béo
duoc biéu thi boi cong thire (3).

Uu tién hon thanh phan A 13 natri hydroxit, thanh phén B 13 mubi natri
cta it nhit mot loai axit hitu co duoc chon tir nhém bao gém axit gluconic va
axit etylendiamin tetraaxetic, thanh phﬁn C 14 chéit hoat dong bé mit khéng ion
duoc bidu thi béi cong thiic (4), thanh phan D 14 alkyl glucozit dugc biéu thi béi
cong thic (2), va thanh phan E 1a mudi natri ctia axit béo duoc biéu thi bsi cong
thirc (3), va con dugc uu tién hon nita thanh phan A 13 natri hydroxit, thanh phan
B 14 natri gluconat va natri etylendiamintetraaxetat, thanh phan C 13 chét hoat
dong bé mit khéng ion dugc biéu thi boi cong thie (4), thanh phan D 13 alkyl
glucozit dugc biéu thi béi cong thire (2), va thanh phén E 13 mudi natri cta axit
béo duoc biéu thi béi cong thirc (3).

Céc thanh phan khac

Ché phém lam sach dung cho tAm thép theo phuong &n hién tai co thé
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chira, ngoai cac thanh phan tir A dén F, c4c thanh phén thudng duge st dung 1am
chit 1am sach trong pham vi khong anh hudng dén hidu suit. Vi du vé céc thanh
phan ngoai cac thanh phén tir A dén F bao gdm chét hoa tan, chat phan tan, chit
lam dic ching han nhu chét co dic, chét chdng tao bot, chét trc ché an mon, chit
chéng gi, va chét tao mau.
Nong db ctia mbi thanh phan

Ham lugng clia chit kiém vé co (thanh phan A) 13 tir 25% khdi lugng
dén 34% khéi luong. T quan diém cai thién hiéu qua vén chuyén va hiéu qua
bao quan va cai thién dic tinh 1am sach khi ché pham lam sach ding cho tAm
thép dugc pha lo2ng va dugc st dung dé 1am sach tAm thép, ham luong nay t6t
hon 1 26% khdi luong hodc 16n hon, t6t hon nita 12 27% khdi lugng hosc 16n
hon, va con tbt hon nita 1a 28% khéi luong hoic 16n hon. Tir quan diém cai thién
d6 6n dinh bao quan va cai thién dic tinh 1am sach khi ché phém lam sach dung
cho tAm thép dugc pha lodng va dugc st dung dé lam sach tAm thép, ham luong
nay tot hon 1a 33% khdi lugng hozc nho hon, t6t hon nita 13 32% khdi lugng
hodc nhé hon, va con tét hon nita 12 31% khéi luong hodc nhé hon.

Ham lugng cua it nhét mot loai axit hitu co dugce chon tir nhém bao gdm
axit gluconic va axit etylendiamin tetraaxetic hodc mudi coa ching (thanh phan
B) tét hon 13 0,3% khéi luong hogc 16n hon, tét hon nita 1a 0,4% khéi luong

hosic 16n hon, va con tét hon nita 12 0,5% khéi luong hodc 16n hon tir quan diém
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cai thién dic tinh 1am sach khi ché pham 1am sach dung cho tAm thép duoc pha
loing va duge st dung dé 1am sach tAm thép. Ham lugng nay tét hon 1a 7% khoi
luong hodic nhé hon, t6t hon nita 13 6% khéi lugng hodc nhé hon, va con tét hon
nita 13 5% khdi luong hogic nhé hon tir quan diém cai thién do 6n dinh bao quan
va lam gidm tai xi ly nude thai sau khi ché phdm 1am sach ding cho tAm thép
dugc pha lodng va duoc str dung dé lam sach tAm thép. Ham luong axit gluconic
hodic mudi ctia né tbt hon 13 0,3% khéi lugng hozc 16n hon, t5t hon nita 13 0,4%
khéi luong hoic 16m hon, va con tét hon nita 14 0,5% khdi lugng hozic 16n hon tir
quan diém cai thién dic tinh 1am sach khi ché phém lam sach dung cho tAm thép
dugc pha lodng va dugce st dung dé lam sach tAm thép. Ham luong ndy t6t hon
14 5% khdi lugng hodc nhé hon, tét hon nita 13 4% khéi lugng hodc nhé hon, va
con tét hon nita 14 3,8% khéi luong hodc nhé hon tir quan diém cai thién d6 on
dinh bao quan va lam giam tai xtt Iy nu6c thai sau khi ché phim 1am sach ding
cho tAm thép duoc pha lodng va dugc su dung dé 1am sach tAm thép.

Ham luong cﬁa chét hoat dong bé mat khong ion biéu thi bdi coéng thic
(1) (thanh phén C) tét hon 12 0,3% khéi lugng hozc 16n hon, tt hon nta 1a 0,4%
khéi lugng hodc 16n hon, va con t6t hon nita 13 0,5% khdi lugng hodc 16n hon tir
quan diém cai thién dic tinh lam sach khi ché phdm 1am sach dung cho tdm thép
dugc pha lodng va dugc st dung dé 1am sach tAm thép. Ham lugng ndy t6t hon

14 1,0% khdi luong hodc nhé hon, tét hon nita 13 0,95% khéi lugng hodc nhé
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homn, va con tét hon nita 1a 0,9% khdi lugng hodc nhé hon tir quan diém cai thién
d6 6n dinh bao quan va dic tinh lam sach va ddc tinh chéng tao bot khi ché
phrflm lam sach dung cho tdm thép dugc pha lodng va duge si dung dé 1am sach
tAm thép, va quan diém gidm tai xir Iy nudc thai sau khi ché pham lam sach
ding cho tim thép dugc pha loing va dugc sit dung dé 1am sach tAm thép va cai
thién dic tinh chdng tao bot trong qua trinh xr 1y nudc thai.

Ham luong cua alkyl glucozit (thanh phan D) dugc biéu thi béi cong
thire (2) 14 tir 0,3% khéi luong dén 2,9% khéi luong. Ham luong nay tot hon la
0,4% khéi lugng hogic 16n hon, tbt hon nita 13 0,45% khéi luong hogc 16n hon,
tét hon nita 13 0,5% khdi luong hoic 16n hon, va con t6t hon nita 12 0,55% khéi
lugng hodc 16n hon tir quan didm cai thién d6 6n dinh bao quan. Ham luong nay
t&t hon 13 2,8% khdi lugng hodc nho hon, tdt hon nita 13 2,6% khdi lugng hogc
nhoé hon, t6t hon nita 13 2,4% khéi luong hodc nho hon, va con tot hon nita 1a
2,3% khdi luong hodc nho hon tir quan diém cai thién dic tinh lam sach khi ché
phim lam sach dung cho tAm thép dugc pha lodng va dugc st dung dé lam sach
thm thép vi giam tai xt 1y nuéc thai sau khi ché phdm lam sach ding cho tAm
thép dugc pha loang va duoc str dung dé lam sach tAm thép.

Ham lugng axit béo dugc biéu thi bsi cong thire (3) hodc mubi cta nd
(thanh phan E) t6t hon 1 0,03% khéi lugng hozc 16n hon, t6t hon nita 1a 0,04%

khéi lugng hoac 16n hon, con t6t hon nita 12 0,05% khdi lugng hoac 16n hon, va
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con tét hon nita 14 0,06% khéi luong hodc 16n hon tir quan diém cai thién d6 6n
dinh bao quan. Ham lugng nay tét hon 14 0,3% khéi lugng hoic nhé hon, tét
hon nita 12 0,25% khdi luong hodc nhé hon, con t6t hon nita 13 0,2% khdi luong
hodc nhé hon, va con t5t hon nira 13 0,15% khéi lugng hodac nhé hon tir quan
diém giam tai x&r 1y nudce thai sau khi ché pham 1am sach ding cho tdm thép
dugc pha loang va dugc st dung dé 1am sach tAm thép.

Ham luong ctia nude (thanh phan F) 14 tir 57% khéi lwong dén 74% khéi
luong. Ham lugng nay t6t hon 14 58% khdi lugng hodc 16n hon, tét hon nira 12
59% khdi luong hodc 16n hon, con tdt hon nita 13 60% khéi lugng hoic 16n hon,
va con t6t hon nita 13 61% khéi lugng hodc 16n hon tir quan diém cai thién d6 6n
dinh béo quéan. Ham luong nay t6t hon 1a 73% khéi lugng hoic nhé hon, t6t hon
nita 1a 72% khdi luong hodc nhoé hon, con t6t hon nita 12 71% khdi lugng hodc
nhé hon, va con tét hon nita 12 70% khédi luong hoidc nhéd hon tir quan diém cai
thién do n dinh béao quan, hiéu qua van chuyén, va hiéu qua bao quan.

Trong pham vi khéng anh huéng dén hiéu suit, ham luong ctia cac thanh
phin ngoai c4c thanh phan tir A dén E t6t hon 13 tir 0% khéi luong dén 5,0%
khéi luong, t6t hon nita 14 tir 0% khéi luong dén 2,0% khéi luong, con tbt hon
nita 12 tir 0% khéi luong dén 1,0% khéi luong, va con tot hon nira 13 tir 0% khéi
lwong dén 0,5% khéi lugng.

Ché phdm lam sach dung cho tdm thép theo phuong 4n hién tai khong
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yéu cau phuong phap bao quan dic biét vi ché phim 1am sach nay thé hién d6
6n dinh bao quan vuot trdi, tuy nhién duoc wu tién bao quan ché phém lam sach
nay & -5°C hoic cao hon bang cach giit 4m vat chira bio quan, thiing bao quan,
bng van chuyén va tuong tu do nuéc ¢ thé déng bang trong mdi trudng nhiét
d6 cuc thdp ma trong d6 nhiét do thip hon -5°C tiép tuc trong mdt khoang thoi
gian dai.

Ché phém lam sach dung cho tAm thép theo phuong an hién tai c¢6 hiéu
qua khi thuc hién lam sach véi tbc d6 day chuyén cao & mic 500 m/phit hoic
16n hon va hiéu qua hon khi thuc hién lam sach véi tbc d6 day chuyén cao &
muc 800 m/phit hodc 16n hon. Dac biét, ché phdm lam sach dung cho tdm thép
¢6 hiéu qua khi tAm thép can ngudi dugc lam sach & tbc d6 cao d6 1a 1 gidy hosc
nhoé hon dbi véi 1am sach bing dién phan. DAy chuyén 1am sach tdm thép néi
chung cé cac budc lam sach ngadm, lam sach chai, lam sach br?mg dién phan, lam
sach chai, rira, va 1am khé theo tht tu nay. D6 dai day chuyén tir lam sach ngdm
cho dén lam khé 13 khoang 50 m, va toan bd qué trinh 1am sach chi mAt mot
khoang thoi gian ngén dang ké 12 6 gidy néu téc d6 day chuyén 1a 500 m/phiit.
Do dai day chuyén cua bude 1am sach bang dién phan 1a khoang 10 dén 20 m, va
thoi gian yéu cdu dé lam sach bing dién phéan dugc tinh 13 khoang tir 1,2 dén 2,4
gidy néu tbc d6 day chuyén la 500 m/phut. Ché pham 1am sach dung cho tAm

thép theo phuong an hién tai c6 hiéu qua trong qua trinh lam sach bang dién
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phan yéu cau khoang thoi gian ngén nhu vy va khoang thoi gian ngin hon nita.
Theo dé, c6 thé ting tbc do day chuyén lam sach.
Phuong phap lam sach tAm thép

Phuong phép 1am sach tdm thép theo phuong 4n hién tai bao gbm budc
lam sach béng cach pha lodng ché phém lam sach tir 0,7% dén 2,5% dudi dang
d6 kidm (%Na,0) vé6i thanh phan F va lam sach tdm thép. Do kiém cia ché
phim 1am sach & thoi diém 1am sach tAm thép t6t hon 13 0,7% hodc 16n hon, tot
hon nita 1a 1,0% hodc 16n hon, con t6t hon nita 14 1,2% hozc 16n hon, va con t6t
hon nita 1a 1,5% hodc 16n hon tir quan diém cai thién dic tinh lam sach va tinh
din dién khi ché pham 1am sach duoc st dung cho qua trinh lam sach bang dién
phan. D6 kiém nay t6t hon 13 2,5% hozc nhé hon, tot hon nita 1a 2,4% hogc nhé
hon, va con tét hon nita 1a 2,3% ho#c nhé hon tir quan diém cai thién dic tinh
lam sach. Trong ban mé ta nay, d6 kiém dugc do bang phuong phap dugc mb ta
trong cac Vidu.

Tur quan diém diac tinh lam sach, nhiét d6 lam sach cta tdm thép trong
budc 1am sach t6t hon 13 20°C hodc cao hon, va t6t hon nia 1a 30°C hoic cao
hon. T quan diém giam chi phi v& ning luong, nhiét d¢ lam sach tét hon 1a
60°C hodc thap hon, t6t hon nita 13 50°C hogc thip hon, va con t6t hon nita 13
40°C hoc thap hon. Pic tinh 1am sach khéng suy giam ké ca & nhiét do lam

sach cao chiang han nhu 80°C.
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Tl quan diém dic tinh lam sach, thoi gian ngdm trong buéc lam sach tot
hon 13 0,1 gidy hodc nhidu hon va tét hon nita 13 0,5 gidy hodc nhidu hon. Tir
quan diém ning sudt tim thép, thoi gian ngam t5t hon 13 15 gidy hodc it hon va
t6t hon nita 1 10 gidy hoic it hon.

Vi du vé& phuong phép lam sach trong buéc 1am sach bao gom lam sach
lién tuc, cu thé 13, lam sach ngam, lam sach phun, lam sach chai, va 1am sach
bang dién phan. C6 thé 1am sach va loai bo cac vét dau chang han nhu dau can
va céc vét ban rén ching han nhu bot sit bang phuong phap lam sach nay. Budc
1am sach wu tién 13 lam sach ngdm va lam sach bang dién phan va duoc 4p dung
mdt cach thich hop khi tm thép di can dugc van chuyén trén con lin qua bé
lam sach ngam kiém va bé lam sach bang dién phan kiém. Lam sach bang dién
phan 13 phwong phap 1am sach trong dé tdm thép duogc tich dién duong (hoic
4m) trong chit long lam sach va dong dién mét chidu chay qua, va lam sach
bang dién phén 1a budc loai bd vat Iy cac vét dau va cac vét ban ran nhu bot sit
bam 1én trén tAm thép bang cach sir dung cac bong béng oxy (hodc hydro) sinh
ra tir tAm thép duéi dong dién.

Trong qué trinh lam sach bang dién phén st dung ché phdm 1am sach
ding cho tAm thép, mat do dong dién trong qua trinh lam sach bang dién phan
tét hon 14 0,5 A/dm” hogc 16n hon v t6t hon nita 1a 1 A/dm® hodc 16n hon va tot

hon 12 30 A/dm? hodic nhé hon va tét hon nita 12 20 A/dm* hodc nhé hon.
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C6 thé cung cip budc rira sau budce 1am sach dé rira tAm thép can lam
sach da dugc lam sach béng cach ngam nudc. Cac diéu kién nhu nhiét do va thoi
gian ngam trong budc rua co thd duoc didu chinh cho phi hop. Tir quan diém
dac tinh lam sach, nhiét d6 nay t5t hon 14 5°C hodc cao hon va tét hon nita 13
15°C hodc cao hon. Tir quan diém giam chi phi \(é ning lwong, nhiét d6 nay t6t
hon 12 70°C hodc thip hon va con tét hon nita 12 60°C hosc thip hon. Tir quan
diém dic tinh 1am sach, thoi gian ngdm t6t hon 12 0,1 gidy hoac nhiéu hon va tbt
hon nita 12 0,5 gidy hodc nhiéu hon. Tlr quan diém nang sut tAm thép, thoi gian
ngam tot hon 14 15 gidy hoic it hon va t6t hon nita 1a 10 gidy hosc it hon.

Vi du vé tAm thép duoc uu tién ma phuong phéap nay huéng téi dé 1am
sach theo phuong an hién tai bao gbm tAm thép can nguoi.

Sang ché con dé cap dén ché phim, phuong phap san xuét, va cach st
dung sau lién quan dén phuong 4n dugc mb ta trén.

(1) Ché phadm 1am sach ding cho tim thép chira cht kiém vé co (thanh
phan A), it nhit mot loai axit hitu co dugc chon tir nhém bao gbm axit gluconic
va axit etylendiamin tetraaxetic hoac mubi cta ching (thanh phan B), chét hoat
dong bé mit khong ion dugc biu thi boi cong thiic (1) sau (thanh phan C), alkyl
glucozit duge biéu thi béi cong thirc (2) sau (thanh phan D), axit béo dugc bicu
thi béi cong thirc (3) sau hodc mudi cta né (thanh phan E), va nuéc (thanh phan

F), trong d6 ham lugng thanh phan A 14 tir 25% khéi lugng dén 34% khéi luong,

-26-



40973

ham luong thanh phin D 14 tir 0,3% khéi lwong dén 2,9% khéi lugng, va ham
lwong thanh phan F 13 tir 57% khéi lugng dén 74% khéi luong.

R-O-{(EO/(PO)m}-H (1)

(Trong cong thirc (1), R' dai dién cho nhém alkyl hoic nhém alkenyl
mach théng hoac mach nhéph c6 tir 8 dén 18 nguyén tir cacbon, EO dai dién cho
nhom etylenoxy, PO dai dién cho nhém propylenoxy, n dai dién cho s6 mol b
sung trung binh ctia EO, m dai dién cho s6 mol bd sung trung binh ctia PO, n 1a
tir 2 dén 20, m 12 tir 0 dén 20, va su sép xép PO va EO trong dau ngoic xoin co
thé 12 ngAu nhién hoic theo khéi.)

R>-Gx (2)

(Trong cbng thirc (2), R? dai dién cho nhém alkyl hodc nhém alkenyl
mach théng hoac mach nhanh c6 tir 5 dén 8 nguyén ti cacbon, G dai dién cho
phan con lai c6 ngudn gbe tir glucoza, va x thé hién do ngung tu trung binh cta
phan con lai c6 ngudn gde tir glucoza va latir 1 dén 5.) '

R*-COOM  (3)

(Trong cong thic (3), R® dai dién cho nhém alkyl hoic nhém alkenyl
mach théng hodic mach nhanh ¢6 tir 5 dén 9 nguyén tir cacbon va M dai dién cho
cation hoac nguyén tir hydro.)

(2) Ché phim lam sach ding cho tim thép theo diém (1), trong d6 thanh

' phén A tbt hon 14 chét kiém v6 co va tot hon nita 12 it nhat mot loai dugc chon tir

-27-



40973

nhém bao gdm hydroxit cia kim loai kiém, silicat cta kim loai kiém, phosphat
ctia kim loai kiém, cacbonat cta kim loai kiém, va borat cia kim loai kiém.

(3) Ché phdm 1am sach ding cho tdm thép theo diém (2), trong d6
hydroxit cia kim loai kiém t6t hon 13 it nhat mdt loai dugc chon tir nhém bao
gbém natri hydroxit va kali hydroxit; silicat ctia kim loai kiém t&t hon 13 it nhat
mot loai duoc chon tir nhém bao gdm natri orthosilicat, natri metasilicat, va natri
sesquisilicat; phosphat ctia kim loai kiém t6t hon 1a trinatri phosphat; cacbonat
ctia kim loai kiém tt hon 12 it nhit mét loai dugc chon tir nhém bao gém dinatri
cacbonat, natri hydro cacbonat, va dikali cacbonat; va borat ctia kim loai kiém
t5t hon 1 natri borat.

(4) Ché pham lam sach dung cho tAm thép theo diém bat ky trong s cac
diém tir (1) dén (3), trong d6 thanh phan A tét hon 13 hydroxit ctia kim loai kiém
va silicat ctia kim loai kiém, t6t hon nita 1 natri hydroxit, kali hydroxit, natri
orthosilicat, va natri metasilicaf, con tot hon nita 13 natri hydroxit va kali
hydroxit, va con tét hon nita 14 natri hydroxit.

(5) Ché phim lam sach ding cho tAm thép theo diém bt ky trong s céc
diém tir (1) dén (4), trong d6 ndng d6 natri hydroxit trong thanh phan A t6t hon
132 50% khdi lugng hodc 16n hon, con t8t hon nira 12 70% khéi lugng hodc 16n
hon, con tét hon nita 12 90% khéi luong hodc 16n hon, con tét hon nita 1a 100%

khéi lugng.
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(6) Ché phim lam sach dung cho tAm thép theo diém bit ky trong sb céc
diém tir (1) dén (5), trong d6 thanh phan B t6t hon 1 it nhat mét loai axit hiru co
dugc chon tir nhém bao gdm axit gluconic va axit etylendiamin tetraaxetic hoic
mudi cta ching, t6t hon nita 12 mudi cda it nhat mét loai axit hitu co duoc chon
tir nhém bao gdm axit gluconic va axit etylendiamin tetraaxetic, con t6t hon nita
12 mudi cla axit gluconic, con tdt hon nita 12 it nhit mét loai dugc chon tir nhém
bao gdm mudi kim loai kiém ciia axit gluconic va mudi kim loai kiém cia axit
etylendiamin tetraaxetic, va con t8t hon nira 12 it nhit mot loai duge chon tir
nhém bao gdm natri gluconat va natri etylendiamintetraaxetat.

(7) Ché pham lam sach ding cho tAm thép theo diém bit ky trong sb cac
diém tir (1) dén (6), trong d6 thanh phan C t&t hon 13 chat hoat dong bé mat
khéng ion duoc biéu thi béi cong thirc (4) sau:

R*-O-(EO)p(PO)q(EO)-H  (4)

R* dai dién cho nhém alkyl hodc nhém alkenyl mach thang hodc mach
nhénh c6 tir 8 dén 18 nguyén tr cacbon, EO dai dién cho nhom etylenoxy, PO
dai dién cho nhom propylenoxy, p, q, va r dai dién cho s6 mol bd sung trung
binh cta nhom etylenoxy, nhom propylenoxy, va nhém etylenoxy tuong ung, p
latir1dén 15, qlatir 0 dén 20, rlaty 1 dén 15, vaq<p+r<20.)

(8) Ché pham 1am sach dung cho tAm thép theo diém bat ky trong sb céc

diém tir (1) dén (7), trong d6 trong cong thirc (1), s6 mol bé sung trung binh n
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ctia nhém etylenoxy t6t hon 13 5 hoic nhiéu hon, t6t hon nira 13 8 hoc nhiéu
"hon, va con tbt hon nita 13 12 hodc nhiéu hon va t&t hon 1a 18 hodc it hon va tét
hon nita 14 16 hodc it hon, s6 mol bd sung trung binh m ctia nhém propylenoxy
t6t hon 13 1 hodic nhiéu hon va t6t hon 13 10 hoic it hon, t5t hon nita 1 5 hoic it
hon, va con tét hon nita 1a 3 hodc it hon, va s mol bd sung trung binh n ctia
nhém etylenoxy t6t hon 13 16n hon s6 mol bd sung trung binh m ctia nhém
propylenoxy.

(9) Ché phdm 1am sach ding cho t4m thép theo diém (7) hoic (8), trong
d6 trong cong thirc (4), sé mol bd sung trung binh p va r cia nhém etylenoxy 13
tir 1 dn 15, tvong tmg, 13 1 hodc nhiéu hon, t6t hon 14 2 hodc nhiéu hon, tot hon
nita 12 4 hodc nhiéu hon, con t5t hon nita 13 5 hodc nhiéu hon, tuong Ung, va la
15 hoic it hon, t6t hon 1a 12 hodc it hon, t5t hon nita 13 10 hoic it hon, twong
g, s6 mol bd sung trung binh q ctia nhém propylenoxy 1a tix 0 dén 20, t6t hon
14 1 hodc nhiéu hon, t&t hon 13 10 hodc it hon, tét hon nita 1a 5 hodc it hon, va
con tét hon nita 13 3 hodc it hon, va gi4 tri p + r nim trong khoang tlr dén 20 va
t5t hon 13 16n hon q.

(10) Ché pham lam sach dung cho tAm thép theo diém bit ky trong sb
cac didm tr (1) dén (9), trong d6 trong alkyl glucozit dugc biéu thi béi cong
thue (2), R? dai dién cho nhém alkyl hoic nhém alkenyl mach thang hodc mach

nhénh c6 tr 5 dén 8 nguyén tir cacbon, tot hon 14 mach nhéanh, t5t hon 1a nhém
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alkyl, R c¢6 sé luong nguyén tir cacbon 13 5 hoic nhiéu hon, t6t hon 13 6 hoic
nhiéu hon, va con t6t hon nita 14 7 hodc nhiéu hon, x dai dién cho do ngung tu
trung binh cta phan con lai c¢6 ngudn gbc tir glucoza va la tir 1 dén 5, t6t hon 1a
tir 1 dén 4, t6t hon nira 1a tir 1 dén 3, va con tét hon nira la tir 1 dén 2.

(11) Ché pham 1am sach dung cho tAm thép theo diém bit ky trong sb
cac diém tir (1) dén (10), trong d6 thanh phan D tét hon 13 it nhat mot loai dugc
chon tir nhém bao gdm n-pentyl glucozit, n-hexyl glucozit, n-heptyl glucozit,
isoheptyl glucozit, n-octyl glucozit, isooctyl glucozit, va 2-etylhexyl glucozit, t6t
hon nita 13 it nhAt mét loai duge chon tir nhém bao gdm n-hexyl glucozit, n-
heptyl glucozit, isoheptyl glucozit, n-octyl glucozit, isooctyl glucozit, va 2-
etylhexyl glucozit, con t5t hon nita 13 it nhit mdt loai dugce chon tir nhém bao
gdm n-heptyl glucozit, isoheptyl glucozit, n-octyl glucozit, isooctyl glucozit, 2-
etylhexyl glucozit, con t5t hon nira 14 it nhit mot loai dugc chon tir nhém bao
gdm n-octyl glucozit, isooctyl glucozit, va 2-etylhexyl glucozit, va con t6t hon
nita 13 it nhat mot loai dugce chon tir nhém bao gdm isooctyl glucozit va 2-
etylhexyl glucozit.

(12) Ché phdm lam sach ding cho tim thép theo diém bat ky trong s6
céc diém tir (1) dén (11), trong d6 trong cong thic (3), R’ dai dién cho nhém
alkyl hodc nhém alkenyl mach thing hodc mach nhanh c6 tir 5 dén 9 nguyén tir

cacbon, t6t hon 12 mach nhanh, t6t hon 13 nhom alkyl, R® ¢6 s luong nguyén tu
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cacbon 14 5 hogic nhiéu hon, t6t hon 13 6 hodc nhiéu hon, va con tot hon nira 1 7
hodc nhiéu hon va sb luong nguyén tir cacbon 13 9 hoic it hon va tot hon 12 8
hodc it hon, va M dai dién cho cation hodc nguyén tir hydro, t5t hon 13 cation,
t6t hon nita 13 ion kim loai kiém hodc amoni bac thip, t6t hon nita 13 ion natri
hodc ion kali, va con t6t hon nita 13 ion natri.

(13) Ché phim 1am sach dung cho tAm thép theo diém bat ky trong s6
cac didm tir (1) dén (12), trong d6 thanh phén E t6t hon 13 it nhit mét loai duoc
chon tir nhom bao gém axit caproic, axit enanthic, axit neoheptanoic, axit
caprylic, axit 2-etylhexanoic, axit pelargonic, axit 3,5,5-trimetylhexanoic, axit
capric, va cac mubi cua ching, t5t hon nita 13 it nhit mot loai duoc chon tir
nhom bao gém axit caprylic, axit 2-etylhexanoic, axit pelargonic, axit 3,5,5-
trimetylhexanoic, va cac mudi cua chiing, con t8t hon nira 13 it nhat mot loai
duoc chon tir nhém bao gdm mudi cia axit caprylic va mudi cia axit 2-
etylhexanoic, con t6t hon nfta 1 it nhat mot loai dugc chon tir nhém bao gdm
natri caprylat va natri 2-etylhexanoat, va con t6t hon nita 12 natri 2-etylhexanoat.

(14) Ché phim lam sach ding cho t4m thép theo diém bat ky trong s6
cac diém tir (1) dén (13), trong d6 ham luong thanh phan A 14 tir 25% khéi lugng
dén 34% khéi luong, t6t hon 1a 26% khdi lwong hodc 16n hon, t6t hon nita 1a
27% khéi luong hodc 16n hon, va con tét hon nita 13 28% khdi Iugng hoic 16n

hon va t6t hon 1a 33% khéi luong hodc nhé hon, t5t hon nira 13 32% khoi lugng
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ho#ic nhé hon, va con tt hon nita 14 31% khéi lugng hodc nhé hon.

(15) Ché phim lam sach ding cho tdm thép theo diém bat ky trong sb
cac diém tr (1) dén (14), trong d6 ham lugng thanh phan B t6t hon 1a 0,3% khdi
lugng hodc 16n hon, t5t hon nita 13 0,4% khdi lugng hodc 16n hon, va con tdt
hon nita 14 0,5% khéi lugng hogic 16n hon va tot hon 1a 7% khéi luong hodc nhé
hon, tét hon nita 1& 6% khéi luong hodc nho hon, con tét hon nita 13 5% khdi
lugng hodc nhé hon, con tbt hon nita 1a 4% khdi lugng ho3c nhé hon, con tot
hon nita 12 3,8% khdi lugng hodc nhé hon.

(16) Ché phdm lam sach dung cho tdm thép theo diém bat ky trong sb
cac didm tr (1) dén (15), trong d6 ham luong thanh phén C tt hon 14 0,3% khdi
lugng hodc 16n hon, tét hon nira 14 0,4% khéi lugng hodc 16n hon, va con tot
hon nita 12 0,5% khdi luong hodc 16n hon va t6t hon 13 1,0% khéi lugng hodc
nhé hon, t8t hon nita 1a 0,95% khdi luong hodc nhé hon, va con tot hon nita 1a
0,9% khéi luong hoidc nho hon.

(17) Ché pham lam sach dung cho tAm thép theo diém bat ky trong sb
cac didm tr (1) dén (16), trong d6 ham luong thanh phan D 14 tir 0,3% khéi
lugng dén 2,9% khéi luong, tdt hon 14 0,4% khéi luong hodc 16n hon, tét hon
nfta 14 0,45% khéi lugng hodc 16n hon, con t8t hon nita 14 0,5% khoi lugng hoac
16n hon, va con tét hon nita 12 0,55% khéi lugng hodc 16n hon va tét hon 1a

2,8% khbi lugng hodc nhé hon, t5t hon nita 12 2,6% khoi lugng hodc nho hon,
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con t6t hon nita 12 2,4% khdi luong hodc nhé hon, va con tét hon nita 13 2,3%
khéi Iuong hodc nhé hon.

(18) Ché phim 1am sach ding cho tim thép theo diém bét ky trong sb
cac diém tir (1) dén (17), trong d6 ham luong thanh phan E t6t hon 1a 0,03%
khéi lugng hoac 16n hon, tdt hgn nita 1 0,04% khéi lugng hodc 16n hon, con t6t
hon nira 12 0,05% khéi lugng hoic 16n hon, va con tét hon nita 14 0,06% khéi
luong hoic 16n hon va tbt hon 14 0,3% khéi luong hodc nhé hon, tot hon nita 13
0,25% khdi lugng hodc nho hon, con tét hon nita 1 0,2% khdi lugng hozic nhé
hon, va con tdt hon nita 13 0,15% khdi lugng hodc nhé hon.

(19) Ché phidm lam sach ding cho tdm thép theo diém bat ky trong sb
céc diém tir (1) dén (18), trong d6 ham luong thanh phan F 13 tir 57% khdi luong
dén 74% khéi luong, t6t hon 14 58% khéi lwong hodc 16n hon, t6t hon nita 12
59% khéi lugng hodc 16n hon, con tt hon nita 1a 60% khdi lugng hozc 16n hon,
va con tét hon nita 12 61% khéi luong hodc 16n hon va tdt hon 13 73% khéi
lugng hodc nho hon, t5t hon nita 1a 72% khdi luong hodc nho hon, con t6t hon
nita 12 71% khdi luong hodc nhd hon, va con tét hon nita 1a 70% khéi luong
hodc nhé hon.

(20) Phuong phap 1am sach tim thép, trong d6 phuong phap nay bao
gdm budc lam sach bang cach pha lodng ché phdm lam sach theo diém bét ky

trong sd cac diém tir (1) dén (19) tir 0,7% dén 2,5% dudi dang d6 kiém (%Na,0)
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va lam sach tdm thép.

(21) Phuong phép 1am sach tAm thép theo diém (20), trong d6 d6 kiém
ctia ché phdm 1am sach & thoi diém l1am sach tAm thép tot hon 13 0,7% hoic 16n
hon, t&t hon nta 14 1,0% hodc 16n hon, con t6t hon nita 1a 1,2% hozc 16n hon, va
con tbt hcm nira 1a 1,5% hoac 16n hon va t5t hon 1a 2,5% hodc nhé hon, t6t hon
nita 1 2,4% hodic nho hon, va con tdt hon nita 1a 2,3% hozc nhé hon.

(22) Phuong phép 1am sach tim thép theo diém (20) hozc (21), trong d6
nhiét do lam sach cua tAm thép trong budc lam sach t6t hon 1a 20°C hodc cao
hon va tét hon nita 13 30°C hoic cao hon va tét hon 1a 60°C hoic thrflp hon, t6t
hon nita 12 50°C hoc thdp hon, va con t6t hon nita 13 40°C hodc thip hon.

(23) Phuong phép 1am sach tAm thép theo diém bét k¥ trong sb céc diém
tir (20) dén (22), trong d6 thoi gian ngdm trong buéc lam sach t6t hon 13 0,1
gidy hodc nhiéu hon va t&t hon nita 1a 0,5 gidy hogc nhiéu hon va t6t hon 1a 15
gidy hodc it hon va t6t hon nita 1a 10 giay hodc it hon.

(24) Phuong phép 1am sach tim thép theo diém bét ky trong s6 cac diém
tir (20) dén (23), trong d6 phuong phap 1am sach trong buéc lam sach t6t hon 1a
lam sach lién tuc, cu thé 13, it nhit mot loai dugc chon tir nhém bao gém lam
sach ngam, lam sach phun, lam sach chai, va lam sach béng dién phéan, va dugc
t5t hon 12 it nhat mét loai dugc chon tir nhém bao gém lam sach ngdm va lam

sach béng dién phan.
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(25) Phuong phap lam sach tAm thép theo diém (24), trong d6 trong qua
trinh 1am sach bang dién phan st dung ché phim lam sach ding cho tAm thép,
méat do dong dién trong qua trinh lam sach bing dién phén tét hon 14 0,5 A/dm’
hodc 16n hon va t6t hon nira 13 1 A/dm* hojc 16n hon va tét hon 1a 30 A/dm’
hoac nh6 hon va tét hon nita 13 20 A/dm” hodc nhé hon.

(26) Phuong phap lam sach tAm thép theo diém bat ky trong sd cac diém
tir (20) dén (25), trong d6 tAm thép 13 tAm thép can ngudi.

(27) Phuong phép san xuét tAm thép, trong d6 phuong phép ndy bao gdm
phuong phap lam sach theo diém bt ky trong sb cac diém tir (20) dén (26) trong
qué trinh san Xuét.

(28) Stt dung ché phdm theo diém bét ky trong sb cic diém tir (1) dén
(19) dé lam sach tam thép.

Vi du thwe hién sang ché

Sang ché s& duoc md ta chi tiét bén duéi thong qua cac vi du. Tuy nhién,
sang ché hoan toan khong bi gi6i han béi cac vi du nay.
Céc vi du 1 dén 8 va céac vi du so sanh 1 dén 10
Diéu ché ché phdm 1am sach dung cho tdm thép

Ché phdm lam sach dung cho tAm thép 1 dén 18 duoc diéu ché véi luong
1a 300 g theo quy trinh sau st dung céc thanh phan dugc thé hién trong Bang 1

vé6i cac luong pha tron dugc thé hién trong Bang 1. Pon vi cta lugng pha tron
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thé hién trong Bang 1 12 % khédi luong va dugc thé hién duéi dang luong hidu
qua.

1. B4 sung céc thanh phan ngoai thanh phan A ngoai trir thanh phan F
dugc yéu cau dé hoa tan thanh phin A vao cbc bése thiy tinh va tron 1an bang
cach khudy dé hoa tan cac thanh phin rén (bot), qua d6 thu dugc hdn hop chét
long.

2. Thanh phin A (bao gdm thanh phin F dugc yéu cau dé hoa tan thanh
phin A) dugc bd sung vao hdn hop chét 16ng thu dugc trong budc 1 trén day va
duoc tron 14n bing cach khudy dé thu duge chét 16ng thir nghiém.

M3i thanh phan
- Chét kiém v6 co (thanh phan A):

A-1: Natri hydroxit (dugc san xuat boi Tokuyama Corporation, natri
hydroxit 1éng (48%))

- Axit hitu co hodc mudi ctia n6 (thanh phan B):

B-1: Natri gluconat (dugc san xuét boi Fuso Chemical Co., Ltd., Natri
gluconat)

B-2: Natri etylendiamintetraaxetat (dugc san xuét bdi Negase ChemteX
Corporation, Clewat S2 (natri etylendiamintetraaxetat tetrahydrat))

- Chét hoat dong bé mit khéng ion (thanh phan C):

C-1: sec—C12H25, SCC-C14H29-O-(EO)5-(PO)2-(EO)5-H
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(Hop chét thu dugc bang cach bd sung-khdi 5 mol EO, 2 mol PO, va 5
mol EO theo tht tu nay vao rugu hén hop gém dodecanol bac hai va
tetradecanol béc hai, (khi dugc biéu thi béi cong thire (1), R! dai dién cho nhém
alkyl c6 12 nguyén tir cacbon va nhom alkyl c6 14 nguyén tir cacbon, m 1a 2, va
n 1 10) (khi duoc biéu thi béi cong thic (4), R* dai dién cho nhém alkyl c6 12
nguyén tir cacbon va nhém alkyl cé 14 nguyén tir cacbon, pla 5,qla2, varla
5))

C-2: CypHys, C14H29-O-(EO)7-(PO)1 5-(EO),-H

(Hop chét thu dugc bing cach bd sung-khdi 7 mol EO, 1,5 mol PO, va 7
mol EO theo thtr tu ndy vao rugu hdn hop gbm ruou lauryl va ruou myristyl,
(khi duoc biéu thi boi cong thic (1), R' dai dién cho nhém alkyl ¢6 12 nguyén
tir cacbon va nhom alkyl cé 14 nguyén tir cacbon, m 1a 1,5, va n 1a 14) (khi dugc
biéu thi béi cong thirc (4), R* dai dién cho nhém alkyl mach thang c6 12 nguyén
tur cacbon va nhom alkyl mach thing c6 14 nguyén tr cacbon, pla7,qla 1,5, va
rla 7))

- Alkyl glucozit (thanh phan D):

D-1: Isooctyl glucozit (duoc san xuit bdi Shanghai Fine Chemical Co.,
Ltd., GREENAPG IC 08)

- Axit béo hodc mudi cia né (thanh phan E):

E-1: Natri 2-etylhexanoat (mudi clia axit 2-etylhexanoic (dugc san xuét
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béi Tokyo Chemical Industry Co., Ltd.) dugc trung hoa bang natri hydroxit)
Nudce (thanh phan F):

Nudéc trao dbi ion: nudce tinh khiét véi 1 uS/cm hoac nhé hon dugce san
xuit bang may loc nuéc tinh khiét G-10DSTSET dugc san xuét boi Organo
Corporation
Céc thanh phan khac:

D-2 (Khéng phai thanh phan D): Butyl polyglucozit (dugc san xuét béi
DKS Co., Ltd., NONIOSIDE B-15 (x = khoang 1,5))

D-3 (Khéng phai thanh phan D): Dexyl glucozit (dugc sén xuét boi Kao
Corporation, MYDOL 10)

D-4 (Khong phai thanh phin D): Mubi natri cia axit 2-
etylhexylaminodipropionic
Thir nghiém d6 6n dinh bao quan

Céc ché phdm lam sach dung cho tAm thép 1 dén 18 duoc diéu ché véi
luong 100g duoc dat trong chai dang dng van thuy tinh borosilicat 110 mL (chai
dang 6ng vin sb 8 dugc san xuat bsi Maruemu Corporation), chai dang éng vin
nay dd dugc déng kin va bao quéan trong bé nhiét d6 khong dbi dugc thiét 1ap &
50°C, 25°C, va -5°C trong 25 gio, va trang thai cua ché pham lam sach duoc
kiém tra bing mét. Viéc danh gia duoc thuc hién theo céc tiéu chi sau. Cac két

qué danh gia dugc thé hién trong Bang 1.
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1: Bdng déu va trong sudt
2: Pong déu va hoi duc

3: Bi tach roi
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Céc vi du 9 dén 16 va cac vi du so sanh 11 dén 20
Diéu ché chit lam sach dung cho tAm thép

Ché phdm 1am sach ding cho tAm thép 1 dén 18 dugc st dung trong céc
Vidul dén 8 va céc Vi du so sanh 1 dén 10 duoc pha loﬁﬁg dén d6 kiém duogc
thé hién trong Bang 2 dé didu ché cac chét 1am sach ding cho tAm thép 1 dén 18.
Ché pham lam sach dung cho tAm thép 1 tuong Gng véi chit 1am sach ding cho
tAm thép 1, va ché phim lam sach dung cho tAm thép 2 va ché pham 1am sach
tuong tu tuong Umg voi chét 1am sach dung cho tAm thép 2 va chét 1am sach
tuong tu.
Thir nghiém-1 1am sach tim thép
T4m thép can lam sach

TAm thép c6 d6 day 0,2 mm va duoc can ngudi bang dau can gbc este
tdng hop (chita ddu co & mirc 30% khéi lugng) duogc cét thanh miéng 60 mm x
25 mm va duoc st dung cho thir nghiém 1am sach tim thép. Lugng cacbon bam
1én trén bé mit cua miéng thép tAm trude khi 1am sach duge do bang cach gidng
nhu trong phuong phap do lugng cacbon con lai dugc moé ta dudi day, va luong
nay 1a 99 mg/m”>.
Quy trinh thtr nghiém lam sach

Chét lam sach dung cho tAm thép véi luong 14 300 g dugc thé hién trong

Bang 2 dugc dit trong cdc bése thuy tinh 300 mL va dugc gia nhiét dén 50°C.
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Sau d6, mot cédp thm dién cuc sit c¢6 kich thuéc 100 mm chiéu dai va 50 mm
chiéu rong (khoang cach giita cac dién cuc 12 20 mm) dugc dit trong chét 1am
sach ding cho t4m thép. TAm thép can lam sach dugc chén vao giita cic dién
cuc sao cho tAm thép nam cach moi dién cuc mot khoang cach bang nhau va x4p
xi song song vdi cac dién cuc va dugc ngam trong chat 1am sach trong 1 gidy.
Sau d6, dién thé cta tim thép duoc ddi tir Am sang duong trong khoang 0,35
gidy v&i mat d6 dong dién 5 A/dm* dé tdm thép dugc lam sach biang dién phan.
Sau d6, tAm thép duoc rira bang cach théi nudc dm & 60°C lén trén tam thép
trong 1 gidy bang voi phun (4p suat: 2 kgf/em?®) va bé mat tdm thép duoc lam
kho béng cach thdi khi 4m 1én trén tAm thép.
Phuong phap do lugng cacbon con lai

La chi sb v& lugng vét ban bam trén bé mit tm thép, luong cacbon bam
trén tAm thép (luong cacbon con lai) duge do bang cach st dung may phan tich
cacbonohydro/nut('}c (s6 model RC-612 dugc san xuét bsi LECO Corporation).
T4m thép duoc gia nhiét & 500°C tirc 1a bing hodc thip hon nhiét d6 héa mém
cla sit va duoc coi 1a nhiét dd ma tai d6 cac vét ban trén tAm thép bi ddt chay
hét. Luong cacbon bam trén tAm thép duoc tinh tir CO2 dugc sinh ra tlr sy bay
hoi, phan huy nhiét, va dbt chay. Phép do dugc thuc hién cho dén khi luong
CO2 sinh ra giam xudng 1% hodc nho hon so véi dinh cudng do tdi da (100%)

(lugng CO2 sinh ra tbi da). Gia tri trung binh ctia ndm tdm thép dugc tinh va
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dugc 1am tron dén mét chit sb thap phan. Cac két qua duoc thé hién trong Bang

2.
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Cacvidul7val8
Diéu ché chit 1am sach ding cho tAm thép

Ché phdm lam sach dung cho tdm thép 4 duogc pha loing dén do kiém
duoc thé hién trong Bang 3 dé didu ché chit 1am sach ding cho tdm thép 17 va
18.
Thtr nghiém-2 1am sach tdm thép

Thir nghiém duoc thuc hién véi cach gidng nhu Thir nghiém-1 13m sach
tAm thép trir c4c chét 1am sach ding cho tAm thép 17 va 18 duoc sir dung. Céc

két qua duoc thé hién trong Bang 3.

Bang 3
Vidu
17 18
Chét 1am sach ding cho tAm thép 4-2 4-3
Thanh phan A Natri hydroxit 1,000 3,000
Natri gluconat 0,122 0,365
Thanh phan B
Natri etylendiamintetraaxetat 0,020 0,061
C-1 0,028 0,085
Thanh phan C
C-2
D-1 0,040 0,120
Thanh phan D .
D-2 (Khéng phai thanh phan D)
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D-3 (Khéng phai thanh phan D)

D-4 (Khéng phai thanh phin D)

Thanh phan E Natri 2-etylhexanoat 0,004 | 0,012
D6 kiém (%Na,0) 0,78 2,33
Dac tinh lam sach Luong cacbon con lai (mg/mz) 9,51 2,13

Phép do d6 kiém (%Na,0)

Chét l6ng d& do véi luong 20 g duoc thu thap trong binh Erlenmeyer
thay tinh 100 mL, 3 giot chit chi thi phenolphtalein dugc bb sung vao d6, va su
chuin d6 dugc thuc hién véi dung dich chuén axit clohydric 1 mol/L. Piém cubi
1a diém tai d6 mau sic chuyén tr d6 sang khong mau, va do kiém duoc tinh theo
phuong trinh sau. Céc két qua duoc thé hién trén mdi bang,

D6 kiém (%Na,0) = A x f x 3,1/20

A: Luong dung dich chuén axit clohydric 1 mol/L duoc yéu cau cho su
chuén d6 (mL)

f: Hé s cua dung dich chun axit clohydric 1 mol/L
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YEU CAU BAO HQ

1. Ché pham lam sach dung cho tAm thép bao gbm:

chét kiém vo co (thanh phén A);

it nhAt mot loai axit hitu co duge chon tir nhém bao gdm axit gluconic va
axit etylendiamin tetraaxetic hodc mudi ciia chiing (thanh phin B);

chét hoat dong bé mat khong ion duoc biéu thi bdi cong thic (1) sau
(thanh phan C);

alkyl glucozit dugc biéu thi bsi cong thirc (2) sau (thanh phan D);

axit béo duge bidu thi boi cong thirc (3) sau hoidc mubi ciia né (thanh
phan E); va

nuéc (thanh phan F),

trong do:

ham luong thanh phin A 14 tir 25% khéi luong dén 34% khéi lugng, ham
luong thanh phan D 14 tir 0,3% khéi luong dén 2,9% khéi lugng, va ham luong
thanh phan F 13 tir 57% khdi luong dén 74% khdi lugng:

R'-O-{(EO)/(PO)m}-H (1)

(trong cong thirc (1), R' dai dién cho nhém alkyl hoic nhém alkenyl
mach théng hodc mach nhénh c6 tr 8 dén 18 nguyén tir cacbon, EO dai dién cho
nhom etylenoxy, PO dai dién cho nhém propylenoxy, n dai dién cho s6 mol bd

sung trung binh cia EO, m dai dién cho s mol b6 sung trung binh ctia PO, n 1a
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tir 2 dén 20, m 12 tir 0 dén 20, va su sép Xép PO va EO trong dau ngoac x04n cb
thé 1 ngéu nhién hoic theo khéi),

R-Gx (2)

(trong cong thiic (2), R? dai dién cho nhém alkyl hodc nhém alkenyl
mach théng hodic mach nhanh c¢6 tir 5 dén 8 nguyén tr cacbon, G dai dién cho
phan con lai ¢6 ngudn gbc tir glucdza, va x dai dién cho do ngung tu trung binh
clia phan con lai ¢6 ngudn gbc tir glucoza va 13 tir 1 dén 5),

R>-COOM  (3)

(trong cong thirc (3), R’ dai dién cho nhém alkyl hodc nhém alkenyl
mach thing hodc mach nhanh cé tir 5 dén 9 nguyén tir cacbon va M dai dién cho
cation hoac nguyén tir hydro).

2. Ché phdm 1am sach dung cho tdm thép theo diém 1, trong d6 ndng do natri
hydroxit trong thanh phan A 13 50% khéi luong hozc 16n hon.

3. Ché phim lam sach ding cho tAm thép theo diém 1 hoidc 2, trong d6 thanh
phén A 1 natri hydroxit.

4. Ché pham lam sach dung cho tAm thép theo diém bét ky trong s céc diém tir
1 dén 3, trong d6 thanh phan B 13 natri gluconat va natri etylendiamintetraaxetat.
5. Ché phim lam sach ding cho tdm thép theo diém bat ky trong sb cac diém tir
1 dén 4, trong d6 thanh phan C 13 chit hoat dong bé mit khong ion duoc biéu thi

bdi cong thue (4) sau:
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R*-0-(EO)p(PO)q(EO)r-H (4)

(R4 dai dién cho nhom alkyl hodc nhom alkenyl mach thflng hoac mach
nhénh c6 tir 8 dén 18 nguyén ti cacbon, EO dai dién cho nhom etylenoxy, PO
dai dién cho nhém propylenoxy, p, q, va r dai dién cho s6 mol bd sung trung
binh cia nhém etylenoxy, nhom propylenoxy, va nhém etylenoxy tuong ung, p
latir1 dén 15, qlatir 0 &n 20, rlatlr 1 dén 15, va q<p +r<20).

6. Ché phim 1am sach ding cho tdm thép theo diém bat ky trong s6 cac diém tir
1 dén 5, trong d6 R* dai dién cho nhém alkyl hoic nhém alkenyl mach thing
hodc mach nhanh c6 tir 6 &n 8 nguyén tir cacbon.

7. Ché phim lam sach ding cho tAm thép theo diém bét ky trong sb cac diém tir
1 dén 6, trong d6 thanh phan D 13 isooctyl glucozit hoic 2-etylhexyl glucozit.

8. Ché phdm 1am sach ding cho tdm thép theo diém bat ky trong sb cic diém tir
1 dén 7, trong d6 R’ dai dién cho nhém alkyl hodc nhém alkenyl mach thiang
hodc mach nhénh c6 tir 6 dén 8 nguyén tir cacbon.

9. Ché phadm 1am sach dung cho tAm thép theo diém bat ky trong s6 cac diém tir
1 dén 8, trong d6 thanh phan D 14 natri 2-etylhexanoat.

10. Ché pham lam sach dung cho tim thép theo diém bét ky trong s6 cac diém tir
1 dén 9, trong d6 ham luong thanh phin A 13 tir 28% khdi luong dén 31% khéi
luong.

11. Ché phdm 13m sach dung cho tdm thép theo diém bét ky trong s cac diém tir
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| dén 10, trong d6 ham luong thanh phan B 14 tir 0,3% khéi luong dén 7% khoi
lugng.
12. Ché phim 1am sach ding cho tAm thép theo diém bét ky trong sb céc diém tir
1 dén 11, .trong d6 tong ham luong axit gluconic va mudi cta nd 14 tir 0,3% khoi
luong dén 5% khéi lugng.
13. Ché pham lam sach dung cho tAm thép theo diém bét ky trong sb cac diém tir
1 dén 12, trong d6 ham luong thanh phin C 14 tir 0,3% khéi lugng dén 1% khéi
lugng.
14. Ché pham lam sach ding cho tAm thép theo diém bét ky trong sb cac diém tir
1 dén 13, trong d6 ham luong thanh phin D 14 tir 0,55% khéi lugng dén 2,3%
khéi luogng.
15. Ché pham lam sach dung cho tAm thép theo diém bét ky trong sb cac diém tir
1 dén 14, trong d6 ham luong thanh phan E 13 tir 0,03% khéi luong dén 0,3%
* khdi luong.
16. Ché pham 1am sach dung cho tAm thép theo diém bat ky trong sé cac diém tir
| dén 15, trong d6 ham luong thanh phin F 14 tir 61% khéi lugng dén 70% khéi
lugng.
17. Phuong phap lam sach tdm thép, trong d6 phuong phap ndy bao gbm:

budc 1am sach bang cach pha lodng ché phdm 1am sach theo diém bat ky

trong s6 cac diém tir 1 dén 16 tir 0,7% dén 2,5% duéi dang d kiém (%Na,0) va
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1am sach tAm thép.

18. Phuong phép lam sach tim thép theo diém 17, trong d6 tAm thép 14 tdm thép
can nguoi.

19. Phuong phép 1am sach tdm thép theo diém 17 hodc 18, trong d6 nhiét do 1am
sach ctia tam thép trong budc lam sach 1a tir 20°C dén 60°C.

20. Phuong phap lam sach tdm thép theo diém bit ky trong sé cac diém tir 17
dén 19, trong d6 budc lam sach bao gdm budc 1am sach bang dién phan va mét
do dong dién trong qua trinh 1am sach bang dién phan 1a tir 0.5 A/dm?* dén 30

A/dm>.

- 21. Phuong phap san xuét tdm thép, trong dé phuong phap ndy bao gdm phuong

phép 1am sach theo diém bat ky trong sb cac diém tir 17 dén 20 trong qué trinh

san xuat.
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