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Linh vue ky thuat duoe dé cip

Sang ché dé cap dén cac ché pham ma ding dé 1ing phu dong dién phan,
viéc st dung chung va phuong phép ling phi dién phan 16p ddng hoac hop kim
ddng lén it nhAt mot bé mat cua nén.

Tinh trang k§ thut ciia sing ché

Céc phuong phap va céc dung dich ling phu khac nhau dung dé ma
dong duoc str dung dé tao ra cac bé mit sang mau va déu mau, cac bé mat 16n,
vi du, 1én kim loai hodc cac vét liéu déo. Trong s6 nhiing cai khac, ching dugc
su dung dé tao ra 16p dé ubn, vi duy, trong linh vuc phu trang tri cho thiét bi vé
sinh hoidc 6 t0, 1a nhifng vi tri cAn c6 16p dong trung gian dé lang phu 16p kim
loai khac nhau sau do, vi du, nhdm bao vé chéng an mon va/hodc 16p trang tri.

Vé bé ngoai ddng nhét va sang mau la dac biét can thiét déi véi 16p kim
loai hoan thién trén bé mit cua nén. Su ddng nhat cta vé bé ngoai ¢6 thé d&
dang dat dugc trén cac nén khong c6 hinh dang phuc tap vi su phén bd mat do
dong dién trong quy trinh ma dién 16p dong nam trong khoang hep.

Céc chat phu gia khac nhau da biét duéi dang chat 1am sang, chit lam
déu mau, chét hoat dong bé mat ¢ thé duoc bd sung vao, chiu trach nhiém vé
chit luong cua 16p ling phi theo quan diém vé, vi du, sy phan phéi d6 sang
mau va muc léng phu mdc va ciing chiu trach nhiém vé cac dic diém cua bé
léng phi theo quan diém vé& mat do dong dién va d¢ n dinh cia bé.

Pa biét tir lau viéc st dung céc thudc nhudém nhét dinh nhu cac hop chat
phenazini (hozc thuéc nhuém phenanzin nhu dugc dé cap trong linh vuc k¥
thut nay) va cac din xuit clia ching dé tao ra 16p ddng sang mau. C4c hop
chét phenazini, dugc md ta, vi du, trong DE 947 656 C1, duoc st dung lam
chat phu gia trong bé ma dé tao ra 16p phu ddng bang dién phan. Cac thube
nhudm nhu vay c6 céc nhuge diém nhat dinh, dac biét khi duge sir dung véi s
lugng 16n. Vi du, néu bi db, ching rat kho dé loai boé va chung ciing rat ton
kém khi thém dang ké vao chi phi clia quy trinh ma ddng. Hon nita, nhiéu hop
chét phenanzi thuong pham van chita lugng nhét dinh cac nguyén liéu ban dau
duoc str dung thuong doc hai nhu anilin va nitrobenzen.

US 6,518,182 B1 md ta viéc st dung chét dién phan ddng bao gom
Tetronic® TR 704, thudc nhudém thudec nhudm den Janus va MPS (vi du 2).
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JP 2013-044035 A1 va JP 2013-044007 A1 dé cap dén quy trinh ma hai
budce trong d6 chit dién phan déng dugc st dung bao gdm chét 1am trang, chat
lam tang tdc va tiy y it nhit mot trong sb cac thanh phin sau a) chét boi tron
bao gdm hop chat hitu co chita nito khong phai [a amit va axit amin (b) chét
hoat dong bé mit polyme hoc (¢) clorua.

Ngoai ra, mot sb chét dién phan ddng dwoc md ta trén day khong cho
phép st dung mat d§ dong dién cao nhu mong mubn dé ma dién. Céc chét phu
gia dd mo ta chi c6 hiéu qua trong khoang mat do dong dién hep.

Déi véi cac nén o hinh dang phirc tap va/hodc cac bé mit c6 cau tric,
cac phuong phap ma va dung dich ma la khong du. Khong thé tao ra cac bé mat
sang mau va lép trang tri phu hgp ma khong c6 tac dung khéng mong mudn
nhu cu trac déu qué mirc, khiém khuyét vé thiy dong hoc, vét 3 va nbt san.
Hon nita, khi st dung cac dung dich da biét, khong thé dat dugc dac tinh lam
déu mau t&t ma khong anh hudéng dén vé bé ngoai sang mau cta 16p bé mat va
st dung mat do dong dién cao hon. Déc bi€t, cac cAu trac nho co phﬁn nho ra,
phan 16m siu vao khéc nhau hoac phan khéng thé hién c6 mirc ma ddng khac
nhau khong mong mudn dan dén thu duge vé b& ngoai ciia bé mit khong dong
déu trong d6 16p ddng s& khong theo hinh dang cua cac cAu trac mot cach uyén
chuyén.

Hon nita, thuong khong thé dat duoc chét luong co6 thé tai tao cua 16p
ling phu dong dic biét sang mau, vi du, bong nhu guong, cling nhu déu mau va
d& ubn. Mot nhuoc diém khac cta giai phap k¥ thuat da biét la do nham cua 16p
ddng duoc tao ra tir chat dién phan ddng da biét trong linh vyuc k¥ thut nay
khong chi qué cao ddi véi nhiéu Gng dung ma con gia tang nhanh trong subt
thoi gian hoat dong ctia bé. Ngoai ra, khi nén ¢6 cac khiém khuyét nhu vét tray
xude hodc cac bit thuong khéc duge su dung, diéu téi quan trong la chat dién
phan déng bu cho céc khiém khuyét d6 it nhat mot phan va cho phép tao ra 16p
ddng tron nhin ma ly tuéng 1a khong c¢6 su bat thuong cua 16p nén bén dudi
niia.

Do nham cua 16p ddng c6 thé c6 anh hudng dén vé bé ngoai cua 16p
ddng, vi du, dén dd bong ctia chung. Mot giai thich vé su gia ting dd nham néu
trén c6 thé 14 sy tidu thu nhanh céc thanh phén riéng 1é trong chét dién phéan c6
thé dwoc khic phuc mot phin bang cach bb sung chung. Tuy nhién, viéc b6
sung cac hop chét nhu vy phai dugc diéu chinh phu hop véi nhu cau nay vi
khong phai tat ca cac hop chit déu duoc tiéu thu theo ty 1& va viéc bb sung
khong chinh x4c thanh phén c6 thé dan dén viéc tao ra cac tac dung khong
mong mubn. Do d6, rat mong mudn cai thién nhim téi uu héa cac nhugc diém
trong linh vuc k¥ thuét nay.
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Muc dich ciia sang ché

Do d6, mot muc dich cua séng ché 1a tranh dugc cac nhuoc diém cua
cac ché pham va phuong phap ma da biét trong quy trinh ma kim loai phéi gia
cong, nhu nén kim loai hodc chit déo va dic biét hon l1a cung clp céc chét phu
gia cho phép san xuét tai tao 16p phu ddng déu mau va dé udn.

Mot muc dich khéc cua sang ché 1a 6 thé tranh dugc céc thiéu st ctia
giai phap k¥ thuat da biét va cung clp ché phdm ma va phuong phép lang phu
ddng dién phan.

Muc dich tiép theo cia séng ché 13 cho phép cai thién hiéu qua lam déu
mau ctia ché phdm ma, tir d6 dan dén viéc tao ra 16p ling pha dong it nham hon
lén bé mit cia nén, dic biét 1 1én bé mat cua nén ¢6 cac bat thuong hodc cac
khiém khuyét nhu vét triy xudc.

Ban chit k§ thuit cia sang ché

Cac muc dich néu trén duoc giai quyét bang ché pham ma theo séng ché
dé lang phu dong dién phan chira ion ddng, ion halogenua va it nhit mot axit,
khac biét & chd, ché phim ma nay con chia:
(a) it nhat mot hop chét benzothiazol ¢6 cong thirc (BT) sau:

RBT7

RBTL
RBT6 N/ ® RBT2
\> < > N
RBTS S ‘RBT3
RBT4 (BT)
trong do:

RE™ duogc chon tir nhém bao gém nhom alkyl duogc thé va khong dugc thé,
nhom aryl dugce thé va khong duoc thé va nhom alkaryl dugc thé va khong
duge thé;

RET2 va RB™ doc l4p 1a cac nhom alkyl duoc thé va khong dugc thé;

mdi R, RBT, RE™ va R®" doc 1ap duge chon tir nhém bao gdm hydro, nhém
alkyl duoc thé va khong dugce thé va nhém oxyalkyl duge thé, khong dugc thé

RBT12 RBT8
/
RBT11 N\ ®
>— Py
RBT10 S
v é RBT9

trong d6 RE™® duoc chon tir nhém bao gém nhém alkyl duoc thé va khong duge
thé, nhém aryl duge thé va khong duoc thé va nhom alkaryl dugc thé va khong
duoc thé;
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mdi RBT, RBTO, RBTH va RB™? dbc 1ap duoc chon tir nhém bao gdm hydro,
nhém alkyl duge thé va khong dugce thé, nhém oxyalkyl dugc thé va khong
duoc thé va nhém axit sulfonic;

(b) it nhat mot thubc nhudm phenanzin; va

(c) it nhat mot dan xuét etandiamin c6 cong thirc (ED) sau:

RED3
ED1
RS /\/N ~RED4
N
REDZ (ED)
trong do:

REP! REP? REP3 va REP* doc lap duoc chon tir nhom bao gém nhém oli-
go(oxyalkanediyl) dugc thé va khong duoc thé; va nhém poly(oxyalkanediyl)
dugc thé va khong duge thé.

Céac muc dich néu trén ciing duoc giai quyet bang viéc st dung ché
pham ma theo sang ché dé lang pht dién phan 16p ddng hodc hop kim ddng lén
it nhat mdt bé mit cia nén.

Céc muc dich néu trén dugc giai quyét tiép bang phuong phap lang pht
dién phén 16p dong hodc hop kim ddng 1én it nhat mot bé mit cua nén theo
sang ché bao gdm cic budc sau:

i) cung cAp nén;

i) cho nén nay tiép xtc véi ché phdm ma theo sang ché; va
iii)  tdc dung mot dong dién giflta nén va it nhat mét anot;

va nh& do6 ling phu 16p nay Ién it nhét mot bé mat cua nén.

Céc tac gia sang ché da phat hién ra rang cac thanh phan a) hop chat
benzothiazol c6 cong thic (BT) sau, b) it nhat mot thube nhuém phenanzin va
¢) it nhat moét dan xuét etandiamin c¢6 cong thie (ED) sau tac dong hiép dong
trong ché phdm ma dé lang phu déng dién phan nham dat duge cac muc dich
trén day va cac uu diém dugc dé cap trong ban md ta nay (xem, vi dy, Vidu so
sanh 1 dén 3 va Vi du theo sang ché 1 va 2). Cac phuong n dugc uu tién theo
sang ché, khong ké nhiing cai khac, dugc néu trong céc diém yéu cau bao hod
phu thudec.

Ché pham ma theo sang ché, viéc str dung n6 va phuong phap lang phu
dién phén theo sang ché 16p ddng hodc hop kim ddng cho phép tao ra lp dong
hoac hop kim déng déu mau hon. Khoang cudng d¢ dong dién rat rong co thé
duoc Gng dung trong phuong phap theo sang ché dan dén viéc 16p nay tron
nhin hon nita. Hon nita, chung cling dat dugc vé bé ngoai sdéng mau va bong
nhu guong trén khoang rong cua cudng dd dong dién trong phuong phap theo
sang ché va véi ché phdm ma theo sang ché.
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C6 loi 13, ché pham ma theo sing ché c6 thé duoc st dung trong thdi
gian ma kéo dai ma khong lam thay dbi déng ké dac tinh cua 16p dong hoc
hop kim ddng da dugc ling phu dién phan. Vi dy, dac tinh lam déu mau duoc
luu gitt trong khoang thoi gian dai dang ké (xem, Vi du theo séng ché 3 va Vi
du so sanh 4).

Mot uu diém khac nita theo sang ché 1a 16p ddng c6 cac dic tinh co hoc
mong mubn, vi du, ching mém déo va bam dinh t6t vao bé mat bén duéi cla
nén.

Mot uu diém khic nira theo sang ché 1a ché phdm ma dé lang phu dong
dién phan theo sang ché ¢6 luc bam rat 16n. Vi dy, né cho phép tao ra 16p dong
rAt déu. Hiéu ung nay c6 mit dac biét c6 loi trén khodng rong cia cuong do
dong dién tao diéu kién thuan loi hon cho quy trinh va cho phép t6i uu héa quy
trinh hon nita.

MG ta chi tiét sang ché

Ty 1& phan trim sir dung xuyén subt ban mé ta nay la ty 1é phan tram
theo khéi luong (% khéi lugng) trir khi c6 quy dinh khéc. Nong d6 dugc dua ra
trong ban mod ta nay dé chi thé tich hoac khéi luong cla toan bo dung dich/ché
phdm trir khi c¢6 quy dinh khac. Trong trudng hop ndng do cta cic héa chat
duogc dua ra, ndng do nay duoc dua ra dya trén co s hoa chét tinh khiét (vi du,
H,S0,), ngay ca khi ching thuong duge sir dung dudi dang cong thirc, vi dy,
96% khéi lugng axit sunfuric. Cac thudt ngir “lang phu” va “ma” dugc sur dung
hoan ddi cho nhau trong ban md ta nay. Ngoai ra, “16p” va “lop lang phu” ciing
duoc st dung ddng nghia trong ban mé ta nay.

Cén phai hiéu rang cac phuong 4n theo sang ché duoc dé cép trong ban
mé ta ndy c6 thé dugc két hop trir khi vé mat k¥ thudt 1a khong kha thi hodc
duoc loai trir cu thé.

Thuat nglt “nhom alkyl” theo sang ché bao gdbm nhém alkyl mach nhanh
hodc khéng phan nhanh bao gém cac yéu té ciu tric vong va/hodc khong vong,
trong d6 céc yéu tb cAu tric vong ctia nhom alkyl vé& tu nhién can it nhit ba
nguyén tir cacbon. Nhém C1-CX-alkyl trong ban mé ta nay va trong Yéu ciu
bao ho dé chi nhom alkyl c¢6 1 dén X nguyén tr cacbon (X la s6 nguyén).
Nhém C1-C8-alkyl, vi du, bao gbm, trong s6 nhitng cai khac, metyl, etyl, n-
propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl,
sec-pentyl, tert-pentyl, neo-pentyl, hexyl, heptyl va octyl. Nhém alkyl dugc thé
vé mat 1y thuyét c6 thé thu dugc bing cach thay thé it nh4t mot hydro bang
nhém chtc. Trir khi ¢6 quy dinh khac, tot hon 13 nhém alkyl dugce chon tir
nhom C1-C8-alkyl dugc thé hoac khéong duoc thé, t6t hon nira 13 tr nhém
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C1-C4-alkyl duogc thé hodc khong duge thé do kha nang hoa tan trong nudc cia
ching da dugc cai thién.

Thuat ngt “nhém aryl" theo sang ché d@ chi cac gbc hydro-cacbon thom
c¢6 dang vong, vi du, phenyl hogc naphtyl trong d6 cac nguyén tir carbon vong
riéng 1é c6 thé dugc thay thé bang N, O va/hodc S, vi du, benzothiazolyl. Hon
nita, nhém aryl tiy y duoc thé bang cach thay thé nguyén t& hydro trong mdi
trudong hop bang nhém chirc. Thuét ngt nhom C5-CX-aryl dé chi nhém aryl c6
5 dén X nguyén tir cacbon (tuy y duoc thay thé bang N, O va/hoac Sva X la s6
nguyén) trong nhém thom c6 dang vong. Trir khi ¢6 quy dinh khac, t6t hon 1a
nhém aryl dugce chon tir nhém aryl C5-C10 dugce thé hoic khong duoc thé, tot
hon nita 1a tr nhém C5-C6 aryl dugc thé hoac khong dugc thé do kha nang hoa
tan trong nude ctia ching da dugc cai thién. Nhém C5 aryl vé tu nhién can
nguyén tir khac loai c6 mat nhu N hogc O. Céc tdc nhén khtr manh nhu alkyl
lithi ¢6 thé duoc st dung dé tao ra cac anion xyclopentadien thom tir cac dan
xuét xyclopentadien thich hgp nhung cac anion nay khong 4n dinh trong nudc
va do d6 t6t hon la khong duoc sir dung. Trong céc cong thire hoa hoc khac
nhau trong linh vuc k¥ thudt nay va trong ban md ta nay, nhom phenyl dugc
dai dién la “Ph”.

Thuat ngit “nhém alkanediyl” la dAn xuét tuong tng ctia nhém alkyl c6
hai vi tri gén két. D6i khi nhom alkanediyl diing dé chi nhom alkylen trong linh
vuc k§ thudt nay. Nhém Cl-CX-alkanediyl trong ban md ta nay (X la sb
nguyén) va trong Yéu cAu bao hd dé chi nhom alkanediyl ¢6 1 dén X nguyén t
cacbon, vi du, tur 1 dén 12. Vi du vé nhém alkanediyl 1a 1,1-metandiyl, 1,2-
etandiyl, 1,1-etandiyl, 1,1-propandiyl, 1,2-propandiyl, 1,3-propandiyl. Trur khi
¢6 quy dinh khac, tdt hon 1a nhom alkanediyl dugc chon tor nhéom CI1-C8
alkanediyl dugc thé hodc khong duge thé, t6t hon nira la tir nhom C2-C4
alkanediyl duoc thé hoac khong dugc thé do kha niang hoa tan trong nude cla
chiing da dugc cai thién.

Thuat ngit “nhém alkaryl" theo sang ché dé chi nhom hydrocacbon bao
gdm it nhat mot nhém aryl va it nhat mot nhom alkyl nhu benzyl (-CHz-CgHs)
va p-tolyl (-C¢H4-CHs). Su gén két nhom alkaryl nhu vay véi cac gbc khéc co
thé xay ra nhd nhém alkyl hodc nhém aryl cia nhém alkaryl. Cac uu tién dugc
md ta trén day ddi voi nhém alkyl va nhom aryl ép dung dbi véi nhom alkaryl
v6i cac thay déi ddi thich dang vé chi tiét. Nhom alkaryl duoc ddc biét uu tién
1a benzyl va tolyl.

Thuat nglt “nhém oxyalkyl" theo sang ché dé chi nhém hydrocacbon
bao gbm it nhit nguyén tir oxy va it nhat mot nhém alkyl. Thong thuong,
ching dugc gan két nho nguyén tr oxy nay. Vi du vé& nhém oxyalkyl bao gbdm
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metoxy (-O-CHj), etoxy (-O-C,Hs), propoxy (-O-C3Hy), butoxy (-O-C4Hs) va
céc hop chét tuong tu.

Trong linh vuc k§ thuat ndy, thudt ngir “nhom poly(oxyalkanediyl)”
thuong dugc su dung hoan ddi véi cac thuat ngir “polyete”, “polyalkylen
glycol”,  “polyoxyalkylen” va cdc thudt nglt tuong tu. Nhom
poly(oxyalkanediyl) co6 thé dugc tao ra, vi du, bang cich polyme héa (m&
vong) cac epoxit thich hgp nhu alkylen oxit nhu etylen oxit, propylen oxit, bu-
tylen oxit va/hodc styren oxit. N6i chung, trong linh vuc k§y thuat nay cédc tién
t8 “oligo” va “poly” khong phai lic nao ciing phan biét duge. Trong ban mo ta
nay, “oligo” ding dé chi céc hgp chit c6 2 dén 4 don vi I3p lai va “poly” dung
dé chi cac hop chét ¢6 nam hodc nhiéu hon nim don vi 1ap lai. Trong trudng
hop cla cac nhom oligo(oxyalkanediyl) va poly(oxyalkanediyl): Nhom
oligo(oxyalkanediyl) 1a dan xudt mach ngén hon cta cac nhém néu trén véi
don vi lap lai it hon thu duogc tir cac epoxit néu trén, vi du, tur 2 dén 4. Nhom
poly(oxyalkanediyl) thuong c6 5 hoac nhiéu hon 5 don vi l3p lai.

Thuit ngit “nhém axit alkylsulfonic" theo sang ché dung dé chi nhém
hydrocacbon bao gdm it nhit mot nhém axit sulfonic (-SO;H) hodc mubi ctia
chang (6t hon 1a mudi cua axit ammoni sulfonic, mudi cta axit kiém sulfonic
hodc mudi cua axit kiém thd sulfonic) gin két véi it nhit mot nhom alkyl.
Nhém axit C1-CX-alkylsulfonic trong ban mé ta nay (X la s6 nguyén) va trong
Yéu cdu bao hd dung dé chi nhém axit alkylsulfonic ¢6 1 dén X nguyén tu
cacbon, vi du, tir 1 dén 8.

Trir khi ¢6 quy dinh khéc, cac nhom dugce xdc dinh trén day duogc thé
(con duge goi la “duge chiic héa” trong linh vuc k¢ thuat nay) hoac khong
duge thé (con duoc goi 1a “khong duoc chirc héa” trong linh vuc k¥ thuat nay).
T6t hon 13, cac nhoém chire dudi dang cac phén tir thé dugc chon tir nhém bao
gdm hydroxyl (-OH), amino (-NR; trong d6 mdi R doc 1ap duoc chon tir nhom
bao gbm hydro, nhém alkyl va nhém aryl, t6t hon 1a ca hai R déu 1a hydro),
oxy (=0) va carboxyl (-CO,H) dé cai thién kha ning hoa tan cua cac hop chét
lién quan trong nudc.

Trong ban mo ta nay, néu hon mot gbe (phan ttr thé) duoc chon tir nhém
nhét dinh, mdi gbc nay doc 1ap dugc chon véi trir khi c6 quy dinh khac. Déu
hoa thi trong cong thic hoa hoc duge du dinh dé nhan manh vi tri gén két cua
cong thirc nay. Trong trudng hop khi cong thirc héa hoc va tén cia hop chat
khéng khép, cong thirc héa hoc s& duge uu tién. Hon nira, tén thong dung s€
dugc uu tién so voi tén [UPAC cling dé minh hoa tiép dbi tuong séng ché.
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Duéi day, chi tiét vé sang ché va cac phuong an dugc uu tién s& dugc
md ta ma da duoc phat hién 12 dac biét hiéu qua dé giai quyét cac muc dich néu
trén va dat duge cac uu diém dugc dé cap trong ban md ta nay.

Ché phim ma theo sang ché thuong 1a dung dich nude. Thuat ngit “dung
dich nuéc” nghia 12 méi trudng 16ng théng thudng, la dung moi trong dung
dich, trong nudc. Céc chét 1ong khac nira, c6 thé tron 13n v6i nuée nhu, vi dy,
ruou va cac chét 1ong hitu co phan cuc khac ¢o thé duoc bd sung. Do dic diém
6n hoa vé& mit sinh thai, t5t hon 1a chi st dung nuée (tie 1a 16n hon 99% khéi
luong tinh theo tit ca cdc dung mdi trong ché phim, t6t hon nita la 16n hon
99,9% khéi lugng tinh theo tat ca cac dung moi).

Ché phdm ma theo sang ché chira ion ddng. Ton ddng chira trong ché
phdm ma bang cich su dung it nhit mot mudi ddng hoa tan trong nudc hodc
phtic hop ddng. Tét hon 13, mudi dong hoa tan trong nudc va phuc hop dong
nhu vay dugc chon tir nhém bao gdm ddng sulfat, ddng alkyl sulfonat nhu
ddng metan sulfonat, ddng arylsulfonat nhu ddng p-toluen sulfonat va dong
phenyl sulfonat, ddng halogenua nhu ddng clorua, dong axetat, ddng xitrat,
ddng floborat, ddng oxit, ddng cacbonat va hén hop cua cac hop chét néu trén.
Tét hon nita 13, ddng sulfat, dong alkylsulfonat hodc hdn hop cua cac hop chét
néu trén dugc st dung 1am ngudn ion ddng. Pong sulfat duge uu tién nhat.

Tét hon 13, ndng dd cua ion ddng nam trong khoang tir 10 dén 100 g/L,
t6t hon 12 nam trong khoang tir 20 dén 80 g/L va t6t hon nita 12 nim trong
Khoéng ti 30 dén 60 g/L. Nong do qua cao cua ion dong di khi din dén cac
vén dé lién quan dén kha nang hoa tan tuy thudc, vi dy, vao it nhat mot axit
duoc su dung, trong khi ndng dd qué thap thinh thoang lam giam tbc do ling
phu cua 16p ddng hoic hop kim dong.

Tét hon nira 13, 95% khéi luong hodc cao hon tat ca cac ion kim loai ¢6
thé khir trong ion cta ché phdm ma theo sang ché 13 ion ddng; con tét hon nita
12 99% khdi lugng hodc cao hon tht ca cac ion kim loai c6 thé khur trong ion
ctia ché pham ma theo sang ché 12 ion ddng. Céac ion kim loai c6 thé khir trong
ndi dung sang ché dugc hiéu 13 c4c ion kim loai ¢6 thé duoc lang phu dé tao ra
16p kim loai hogc 16p phi kim trong cac diéu kién da cho. Céc ion kim loai ¢
thé khar nhu vay, vi du, bao gém jon vang, ion thiéc, ion bac, ion kém, ion
niken, ion coban, ion paladi, ion sit va theo tu nhién 1a ion dong. Cac ion kim
loai c6 thé khir nay khong bao gdm céc ion kim loai kiém va kim loai kiém thd
vi chung khéng thé bi khir thanh trang thai kim loai cia ching trong cac diéu
kién dung binh thuong. Con t6t hon nita néu bé ma ddng theo séng ché 1a bé
ma khong chua cac ion kim loai ¢6 thé khtr khac nita ngoai ion ddng (khong
tinh dén luong nho tap chét thudng c6 mit trong vat liéu tho k¥ thuét va thuong
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dung céc c@p oxy hoa khur nhu Fe**/Fe*, tire 1a thdp hon 0,1% khéi luong céc
ion kim loai ¢6 thé khir khac nita nhu véy so véi ion ddng). Dic biét, ché phim
ma theo sang ché khong chia ion kém va/hodc ion thiéc duoc bd sung ¢ chu
dinh. Sy Iéng phi déng thi kém va/hogc thiée véi dong lam gidm tinh dan
dién cua 16p lang pht dugc tao ra mot cach déng ké so v&i dong tinh khiét lam
cho su ling phu ddng thoi kém va ddng nhu vay khong thich hop dé sir dung
trong cong nghiép dién va lam thay di mot cach dang ké vé bé ngoai cta 16p
ling phu nhu viy vé mau sdc, d6 bong va cac dac tinh tuong tu. Ché phdm ma
theo sang ché dic biét hitu ich dé léng phu 16p dong tinh khiét (= 99% khéi
luong ddng, tot hon 12> 99,9% khéi lugng dong).

Ché phdm ma theo sang ché chtra ion halogenua. Tét hon 13, ion
halogenua dugc chon tir nhém bao gdm ion clorua, ion bromua, ion iodua va
hdn hop cua cac hop chat néu trén. TSt hon nita, néu ion halogenua la ion
clorua. THt hon 13, ion halogenua dugc b6 sung vao ché pham ma theo sang ché
dudi dang kiém halogenua nhu natri clorua, kali clorua va lithi clorua va/hoac
duéi dang hydro halogenua nhu hydro clorua. Ion halogenua ¢ thé duoc bd
sung mdt phan hogc toan bd dudi dang thanh phdn cua cac chét phu gia khac
dugc dé cap trong ban mo ta nay, vi du, la ion trai diu cua it nhat mot thude
nhudém phenanzin. Tét hon 13, téng nong d6 cua ion halogenua nam trong
khoang tu 10 dén 250 mg/L, tdt hon nira 1a nam trong khoang tir 50 dén 150

mg/L va con t6t hon nira 1 ndm trong khoang tir 70 dén 130 mg/L.

Ché pham ma theo séng ché bao gdm it nhat mot axit. Theo mot phuong
an theo sang ché, it nhat mot axit 1a axit Bronsted. Tét hon la, it nhat mot axit
duoc chon tir nhém bao gdm axit sulfuric, axit sulfuric httu co (nhu axit alkyl-
sulfonic nhu axit metansulfonic, axit etansulfonic va axit propansulfonic, axit
arylsulfonic nhu axit benzensulfonic va axit para-toluensulfonic va axit
alkanolsulfonic), axit floboric, axit phosphoric va hén hop cla cac hop chét néu
trén; tot hon 1a it nhat mot axit 13 axit sulfuric hodc hdn hop bao gbm axit sul-
furic dugc su dung do tinh dan cao cua né.

Tét hon 13, tbng ndng do cua it nhat mot axit nam trong khoang tur 0,1
dén 1,5 mol/L, t&t hon 12 nam trong khoang tix 0,3 dén 1,3 mol/L va t&t hon nita
12 nim trong khoéang tir 0,6 dén 0,82 mol/L. Téng ndng do cua it nhat mot axit
nghia la néu 16n hon mét axit duoc st dung, t5t hon 1a tong ndng do cla tat ca
céc axit duoc st dung trong céc khoang dugc xéc dinh trén day (Iy do nay duge
ap dung, véi céc thay dbi ddi thich dang vé chi tiét, véi tht ca téng nong do
dugc dé cap trong ban md ta nay). Cac khoang ndng d6 nay cai thién dac biét
dic tinh lam déu mau cua ché phém ma theo sang ché.
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Ché phidm ma theo sang ché chta it nhat mot hop chat benzothiazol c6
cong thie (BT). It nhét mot hop chét benzothiazol ¢6 cong thic (BT) duge
dung dé chi “hop chét benzothiazol” dudi day.

ft nhat mot hop chét benzothiazol 1a cation va do d6 ion tréi dau thuong
c6 mat. Anion bat ky c6 thé dugc st dung 1a ion trai dau. Tbt hon 13, ion trai
dau nhu vay duoc chon tir nhém bao gém hydroxit, hydrosulfat, sulfat, metan-
sulfonat, axetat, clorua, bromua, iodua, toluensulfonat va metansulfat (CH;-O-
SO5). Tét hon nita 13, ion trai diu nay dugc chon tr nhém bao gdm clorua va
metansulfat.

Thong thuong, cac ion trai dAu néu trén duoc sir dung véi luong du dé
trung hoa mot dién tich cation cua hop chit benzothiazol. Vi du, n6 1a du néu
mot ion sulfat ¢6 mat cho hai hop chét benzothiazol dé thoa man yéu cau vé
tinh trung hoa dién tich co ban.

T8t hon 1a, R duoc chon tir nhém bao gdbm nhém C1-C3-alky!l duoc
thé va khong duge thé, nhém phenyl dugc thé va khong duoc thé va nhom
benzyl dugc thé va khong dugc thé. Tét hon nira 13, RB™' dugc chon tir nhém
bao gébm nhém metyl va nhém benzyl.

Tét hon 1a, R®™ va R®"™ doc 1ap 1a nhom C1-C3-alkyl duge thé va
khong duogc thé. Tét hon nita 1a, R®™
metyl va nhom etyl. Theo mdt phuong én theo sang ché, RB™ va RPP dugc

va RB d6c 1ap dugc chon tr nhém

chon l1a nhém giéng nhau dé tao thuan lgi viéc didu ché cac hop chét nhu vay.
Tét hon 13, mdi RB™, RE™®, RE™® va R®"7 doc lap duoc chon tir nhom bao
gdm hydro, nhém C1-C5-alkyl dugc thé va khong dugc thé, nhém C1-C5-

RBT12

RBTB
/
RBT11 N®
>
RBT10 S
oxyalkyl dugc thé va khong duoc thé va RET? trong d6 R®™

duogc chon tir nhom bao gdm nhém C1-C5-alkyl dugc thé va khong dugc thé va
mai RET®, RETI® BT v RB™'? dgc 1ap duge chon tir nhém bao gdm hydro,
nhém C1-C5-alkyl duoc thé va khong duge thé va nhom axit sulfonic.
Tét hon nira 13, mdi RE™, RB™, RPT® va R®"" doc 1ap duge chon tir nhém
bao gdbm hydro, nhém metyl, nhém etyl, nhém metoxy, nhém etoxy va
RBTIZ

RBTS
BT11 /
R N®
H—x
RBT10 S
RBT® trong d6 R®™ dugc chon tir nhém bao gdbm nhém metyl
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va nhom etyl va m&i RE™, RFT'?, RF™! va R®'? doc 1ap duge chon tir nhém
bao gdm hydro, nhém metyl, nhém etyl va nhém axit sulfonic.

Tét hon, néu RET! yva RBT2 13 hydro.

Theo phuong an dugc uu tién theo sang ché, RBT¢ va R®" 1a hydro va
RE™ va RBT® duoc chon tir cdc nhém dugce xac dinh trén day. Tét hon nita, néu
RE™ RBT6 va R®'7 14 hydro va RE™ duoc chon tir cdc nhém duoc xac dinh trén
day.

Tt hon, néu mét hoic khong géc nao trong s6 RET4 RBTS, RBT® va RBV

RBT12 RBTS
/
RBTll N >®—
N—«
RBTlO S

Theo phuong an dugc uu tién theo sang ché, hop chét benzothiazol c6
cong thire (BT-1):

RBTl
N/ <) /RBTZ
IO~
RBTS S RBT3 (BT- 1 )

trong do:

RP! duoc chon tir nhém bao gdm nhom C1-C3-alkyl duge thé va khong
duoc thé;

RB™2 va RB™ doc 1ap dugc chon tir nhém metyl va nhom etyl; va

RBT duoc chon tir nhém bao gdbm nhém metyl, nhém etyl, nhom

RBT].Z RBTS
/
RBTll N\ ®
— sk
RBT10 S

metoxy, nhém etoxy va RBTO trong do RE™® duogc chon tir nhém

bao gdm nhém metyl va nhoém etyl va mdi RB™?, RBT® RBT! va RP™'? doc 13p
duoc chon tr nhém bao gdm hydro, nhém metyl, nhém etyl va nhom axit
sulfonic. Tt hon nita, néu RB™"! va R®*™" 1a hydro. Theo phuong én nay, RE™,
RBT va R®"7 1a hydro.

Pic biét wu tién 1a it nhat mot hop chat benzothiazol duge chon tir nhom
bao gbm thioflavin T (4-(3,6-dimetyl-1,3-benzothiazol-3-ium-2-y1)-N,N-
dimetylanilin clorua, mau vang co ban 1, CAS s6 2390-54-7) va thioflavin S
(mau vang truc tiép 7, CAS sb 1326-12-1).
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Tét hon 13, tbng ndng do cua it nhit mot hop chat benzothiazol nam
trong khoang tir 0,01 dén 100 mg/L, tét hon 1a ndm trong khoang tir 0,05 dén
50 mg/L va t6t hon nita 12 ndm trong khoang tir 0,1 dén 20 mg/L.

Néng do trén ngudng t6i da néu trén déi khi c6 thé dan dén khiém
khuyét trong 16p ddng hodc hop kim ddng da dugc lang phi nhu phdng rop va
vét rd. Nong do dudi ngudng t6i thidu nay c6 thé khong phai lic nao ciing du
hiéu qua.

Ché pham ma theo sang ché chira it nhat mot thudc nhuém phenanzin.
Thuéc nhudém phenanzin vé& ban chét 1a d3 biét trong linh vuc k¥ thuat nay va
dugc mé ta, khong ké nhiing céi khac, trong Ullmann’s Encyclopedia of
Industrial Chemistry, 7" ed., 2011, Wiley-VCH Verlag GmbH & Co. KG,
Weinheim, Chapter “Azine Dyes”, cu thé xem cac trang 480-489.

Trong nhiéu truong hop, khong thé tao ra cdu trac hoa hoc nhat dinh déi
vé6i it nhat mot thude nhudm phenanzin. ft nhat mot thubc nhudém phenanzin 1a
dang monome, oligome hoac polyme. Theo mot phuong an theo sang ché, hdn
hop cta thubc nhuém phenanzin bao gdm thube nhudm phenanzin monome va
oligome hodc thudc nhudm phenanzin monome va polyme hoéc thubc nhudm
phenanzin oligome va polyme hodc monome, thudc nhudm phenanzin oligome
va polyme dugc st dung. Vi du, ¢6 thé st dung thubc nhuém phenanzin
monome va oligome trén co s& cung mot thudc nhudém (vi du, safranine va
oligosafranine va polysafranine co thé dugc st dung). Viéc s dung nhu vy
cling co thé ap dung d6i véi tht ca cac hdn hop khac duge dé cap trén day.

Tét hon 1a, it nhit mot thubc nhudm phenanzin 1a thudc nhudém di-
aminophenanzin. Tét hon nita 13, it nhAt mot thubc nhudm phenanzin dugc
chon tir nhém bao gém thudc nhudém eurhodine, thudc nhudm safranine co ban,
thubc nhuém axit safranine, thudc nhudém indulin, thudc nhuém nigrozin va
mau den anilin.

Thubc nhudém eurhodine bao gém, khong ké nhiing cai khac, thuée
nhudm tim trung tinh (3-amino-7-(dimetylamino)phenazin-5-ium, CAS sd
167382-91-4), 3-((2-clo-2-hydroxyetyl)(3-clo-2-hydroxypropyl)amino)-7-
(dimetylamino)phenazin-5-ium (v6i ion tréi du thich hgp nhu clorua) va thube
nhudm dé trung tinh (3-amino-7-(dimetylamino)-2-metylphenazin-5-ium, CAS
s6 553-2-2). Thubc nhudm safranine co ban bao gbm, khong ké nhiing cai
khac, Safranine T (Basic Red 2, 3,7-diamino-2,8-dimetyl-5-phenyl-phenazini
clorua, CAS s6 477-73-6), trimetyl safranine (3,7-diamino-2,8-dimetyl-5-(o-
tolyl)phenazin-5-ium  clorua),  phenosafranine (3,7-diamino-2-metyl-5-
phenylphenazin-5-ium clorua, CAS s6 81-93-6), 3-amino-7-N,N-dietylamino-
2-metyl-5-phenylphenazini clorua, thudc nhuém do Rhodulin (3-amino-2-
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metyl-7-(metylamino)-5-phenylphenazin-5-ium clorua, CAS sb 10130-52-6),
thubc nhudm tim Rhodulin (CAS s6 23279-70-1), thudc nhudm tim Metylen
(3-amino-7-(dietylamino)-5-phenylphenazini clorua, CAS s6 4569-86-2) va
mauvine (CAS sb 6373-22-4) 1a hdn hop bao gdm, khong ké nhiing cai khac,
mauveine A, mauveine B, mauveine B2 va mauveine C (xem, vi du, J. S. S. de
Melo et al., “A study in Mauve Unveiling Perkin’s Dye in Historic Samples”,
Chemistry — A Buropean Journal, 2008, tp 14, trang 8507-8513) va cac thudc
nhudm azo safranine nhu thudc nhudm den Janus (thuéc nhuém den co ban 2,
3-(dietylamino)-7-((4-hydroxyphenyl)diazenyl)-S-phenylphenazin-S-ium clo-
rua, CAS s& 4443-99-6) va thubc nhuém xanh 14 cdy Janus B (8-(4-
Blmetylam1nophenyl)d1azenyl-N N-dietyl-10-phenylphenazin-10-ium-2-amin
clorua, CAS sb 2869-83-2). Thubc nhudm azo safranine chira nhém duge gin
két boi gbe diazo (*-N=N-*) dugc chon tir nhém bao gdm amin thom, phenol
va N-dj vong khong phai la nhém phenanzin nhu thudc nhudm safranine.

Tét hon 13, it nhat mot safranine (monome) khong chira nhém diazo (*-
N=N-*), ddc biét néu nhém nay duge st dung aé gﬁm mot trong cac amin thom,
phenol va N-di vong nhu trong trudng hop cla thudc nhudém azo safranine.
Piéu nay dic biét 1a trong truong hop d6i v6i Thudc nhudm safranine monome
ma tdt hon 12 khong chira nhém diazo. Thubc nhudm safranine monome bao
gdbm mét hozc nhiéu nhém diazo da dugc phat hién boi cac tac gia sang ché it
phu hop hon dé giai quyét van dé theo sang ché. Dac biét, hiéu qua hiép dong
duoc mo ta trén day voi it nh4t mot hop chit benzothiazol va it nhit mot dan
xuét etandiamin it thiy rd rét hon trong truong hop nay. Vi du vé thudc nhudm
azo safranine monome nhu vay dugc st dung it thuan lgi hon vi it nhit mot
thudc nhuém phenanzin 1a thudc nhudém den Janus (thuoc nhudm den co ban 2,
3-(dietylamino)—7-((4-hydroxyphenyl)diazenyl)-S-phenylphenazin—S-ium clo-
rua, CAS sb 4443-99-6) va thudc nhuém xanh 14 cdy Janus B (8-(4-
Dimetylaminophenyl)diazenyl-N, N-dietyl-1 0-phenylphenazin-10-ium-2-amin
clorua, CAS s6 2869-83-2). Thubc nhudm safranine oligome hodc polyme
dung nhém diazo lam gbc nglu hop gitra cac gbc safranine riéng 1é dudi dang
cac nhom lap lai khong cho thay cac hiéu qua mong mudn.

Theo mot phuong an theo sang ché, thudc nhudém safranine khong phai
[4 3-amino-6-dimetylamino-2-metylphenazin monohydroclorua vi ly do tuong
tu da néu di vai thuée nhudm azo safranine.

Thubc nhudm axit safranine bao gdm, khong ké nhiing cai khac, thuéc
nhudm axit Xyanin BF (CAS s6 6448-97-1), thudc nhuém xanh da troi Supra-
nol Blue BL (CAS sb 6378-88-7) va Wool Fast Blue FFG (CAS s 6837-47-4).
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Pic biét, thudc nhudm den indulin, thubc nhudm nigrozin va thube
nhudm anilin thuong tao ra hén hop cua céc hop chét khac nhau tiy thudc vao
nguyén li€u ban dau va cac diéu kién phan Ung. Thubc nhudm indulin bao gém,
vi du, 7-amino-5-phenyl-2,3-bis(phenylamino)phenazin-5-ium clorua, 5-
phenyl-2,3,7-tris(phenylamino)phenazin-5-ium clorua va 5-phenyl-2,3,7,8-
tetrakis(phenylamino)phenazin-5-ium clorua. Chung, vi du, 1a sn ¢6 va tét hon
l1a duoc sir dung lam thudc nhudém xanh da troi Indamine Blue B (CAS sb
6471-73-4) va Fast Blue Base RF (CAS s6 8004-98-6).

Thudc nhudm nigrozin duoc uu tién dugc su dung la Acid Black 2
(CAS s6 8005-03-6), Solvent Black 5 (CAS s6 11099-03-9) va Solvent Black 7
(CAS s6 8005-02-5).

Theo mdt phuong 4n theo sang ché, thudc nhudm phenanzin khong phai
1a 3-amino-6-dimetylamino-2-metylphenazin monohydroclorua.

Tét hon, néu thudc nhudm safranine co ban khong phai la thudc nhuém
azo safranine co ban.

Con t6t hon nita 13, it nhdt mot thuéc nhudm phenanzin dugc chon tir
nhom bao gém thudc nhudém safranine co ban va thudc nhuém axit safranine.
Con tét hon nita, néu it nhit mot thubc nhudém phenanzin 12 thubc nhudm saf-
ranine co ban va con tét hon nira néu thude nhudm safranine co ban khong phai
1a thudc nhudm diazo safranine co ban.

Theo phuong an dugc ddc biét uu tién theo sang ché, it nhit mot thude
nhudém phenanzin 1a thudc nhudm safranine monome, oligome hodc polyme co
ban (khong phai la thubc nhu¢m azo safranine co ban). Thubc nhudm safranine
monome co ban nay cé thé c6 cong thire (P):

RPS RP6
RP4 N\ RP7
RP3 @ RP8
\I;l N lIl/
RP2 RP1 RP10 RP9
RP1 3 RP11
RP12 (P)
trong do:

RP' RP R™, RP®, R” va R™° déc I4p dugc chon tir nhém bao gbm
hydro, nhém alkyl dugc thé va khéng duoc thé, nhom aryl dugc thé va khong
duge thé va nhom alkaryl dugc thé va khong duge thé;
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R7, R, R va R doc lap dwoc chon tir nhém bao gém hydro, nhém
alkyl duoc thé va khong duogc thé, nhom aryl duge thé va khong duoc thé va
nhom alkaryl duoc thé va khong duoc thé; va

R R va RPP doc 1ap duge chon tir nhém bao gdm hydro va nhém
alkyl duoc thé va khong duoc thé. Theo phuong an nay, oligome va polyme thu
duoc tir thuéc nhudm safranine monome co ban néu trén c6 cong thire (P). Tot
hon 13, oligome va polyme thu duoc tir thudc nhudém safranine monome co ban
néu trén c6 cong thie (P) bang mot trong s6 cac phuong phap dugc md ta dudi
day.

Thubc nhudm safranine monome co ban néu trén Ia cation va do dé ion
trai diu thuong c6 mit. Anion bét ky (hodc nhém céc anion) c6 dién tich du c6
thé duoc st dung lam (céc) ion trai d4u. Tét hon la, cac ion trai ddu nhu vay
duoc chon tir nhom bao gdm hydroxit, hydrosulfat, sulfat, metansulfonat, axe-
tat, clorua, bromua, iodua, toluensulfonat va metansulfat (CH3 -0-S05). Tét
hon nira 13, ion tréi diu nay duoc chon tUr nhom bao gbdm clorua, axetat,
hydrosulfat va sulfat, con tét hon nita 1a clorua dugc sur dung.

Thong thudng, cac ion trai d4u néu trén duoc s dung voi luong du daé
trung hoa dién tich cation cua thudc nhuém safranine co ban. Vi du, n6 la du
néu mot ion sulfat ¢6 mat cho hai thuc nhudém safranine monome co ban aé
théa man yéu ciu vé tinh trung hoa dién tich co ban.

Tét hon la, RP! duge chon tir nhém bao gbébm hydro va nhém C1-C4-
alkyl dugc thé va khong duogc thé; t6t hon nita néu R”! 1a hydro.

Tét hon 1a, R™ duge chon tir nhém bao gdm hydro va nhém C1-C4-
alkyl dugc thé va khong duoc thé; tét hon nita néu R 1a hydro.

Tét hon 1a, RP dugc chon tir nhém bao gém hydro va nhom C1-C4-
alkyl dugc thé va khong duoc thé; t6t hon nita néu R 1a hydro.

Tét hon 1a, R™ duoc chon tr nhém bao gdbm hydro va nhém C1-C4-
alkyl dugc thé va khong dugce thé; t6t hon nita la R™ dugc chon tir nhom bao
gdm hydro va nhém C1-C2- alkyl duoc thé va khong dugce thé; con tt hon nira
1a R™ dugc chon tir nhém bao gdm hydro va nhom metyl, con t4t hon nita néu
R" 12 nh6m metyl.

Tét hon 13, R®® duoc chon tir nhém bao gbdbm hydro va nhom C1-C4-
alkyl dugc thé va khong dugc thé; t6t hon nira néu R" la hydro.

Tét hon la, R™® dugc chon tir nhém bao gdbm hydro va nhom C1-C4-
alkyl duoc thé va khong duge thé; tot hon nita la R"® duoc chon tir nhém bao
gdm hydro va nhém metyl; con t6t hon nita néu R"® 13 hydro.

Tét hon 13, R®” duoc chon tir nhém bao gém hydro va nhém C1-C4-
alkyl duoc thé va khong duoc thé; tot hon nita la R?” duoc chon tir nhém bao
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gdm hydro va nhém C1 C2-alkyl duoc thé va khong dugc thé; con tét hon nira
1a R”7 duoc chon tir nhém bao gdm hydro va nhém metyl; con tét hon niia néu
R"” 12 nhom metyl.

Tét hon 13, R®® dugc chon tir nhém bao gdm hydro va nhom C1-C4-
alkyl dugc thé va khong dugc thé, nhom phenyl duoc thé va khéng dugc thé va
nhom tolyl dwoc thé va khong dugc thé; t5t hon nira 1a R*® duge chon tir nhém
bao gdm hydro, nhém metyl, nhom phenyl khong duge chirc héa va nhom tolyl
khong dugc chirc héa; c¢on t5t hon nira 1a RP duoc chon tir nhém bao gdm
hydro va nhém metyl; con t5t hon nita néu R*® 1a hydro.

Tét hon 1a, R? duoc chon tir nhém bao gdm hydro va nhém C1-C4-
alkyl duge thé va khong dugc thé; t6t hon nita 1a R®dugc chon tir nhém bao
gdm hydro va nhém C1-C2- alkyl duoc thé va khong duoc thé; con t6t hon nita
1a R® dugc chon tir nhém bao gdm hydro va nhém metyl, con t5t hon nita néu
R" 13 hydro.

Tét hon 13, R™'® duoc chon tir nhém bao gdm hydro va nhom C1-C4-
alkyl duoc thé va khong duoc thé; tdt hon nira néu R"'® 1a hydro.

Tét hon 1a, R duge chon tir nhém bao gdm hydro va nhom C1-C4-
alkyl dugc thé va khong duogc thé; t6t hon nita la R duoc chon tir nhém bao
gbm hydro va nhom metyl; con t&t hon nita néu R*'" 1 hydro.

Tét hon 13, R¥'? duge chon tir nhém bao gdm hydro va nhém C1-C4-
alkyl dugc thé va khong duogc thé; t6t hon nita la R’!? duoc chon tir nhém bao
gdm hydro va nhém metyl; con t6t hon nita néu R"'? 1a hydro.

Tét hon 13, R™"® duoc chon tir nhém bao gSm hydro va nhém C1-C4-
alkyl duoc thé va khéng dugc thé; t6t hon nita néu RP" 12 hydro.

Céc thudc nhudm safranine monome co ban sau dugc phat hién la dac
biét hitu ich lam it nhét mot thudc nhudém phenanzin:

(3,7-diamino-2,8-dimetyl-5-phenylphenazin-5-ium, t6t hon néu véi
clorua 12 ion trai ddu duoc goi 1a Safranine T, Basic Red 2, CAS sb
477-73-6);

(3,7-diamino-2,8-dimetyl-5-(o-tolyl)phenazin-5-ium, t6t hon néu véi

-17-



38642

clorua Ia ion trai ddu duoc goi 1a trimetyl safranine);
N
L.
@D
H,N SN N~
Ph !

(3-amino-7-(dimetylamino)-2-metyl-5-phenylphenazin-5-ium, t6t
hon néu véi clorua 1a ion trai ddu dugc goi la thubc nhudm tim
Rhodulin, CAS sb 23279-70-1);

N
®
H,N SN N~
) H
Ph

(3-amino-2-metyl-7-(metylamino)-5-phenylphenazin-5-ium, t5t hon
néu véi clorua 1a ion trai ddu dugc goi la thudc nhuém d6 Rhodulin,
CAS sb 10130-52-6);

N
o’
YLl
H,N N NH,
Ph

(3,7-diamino-2-metyl-5-phenylphenazin-5-ium, t5t hon néu véi clo-
rua 13 ion trai ddu duge goi 1a phenosafranin, CAS sb 81-93-6);

N
’
9o
HoN N NH,
Ph

(3,7-diamino-2,8-dietyl-5-phenyl-phenazini, t5t hon néu véi clorua la
ion trai dau)

I,
|
I\N \®|\Il NH
L Ph
(3-amino-7-N,N—dietylamino-2—mety1-5-phenylphenazini);
SN S
©
N
§ Ph

3-amino-7-(dietylamino)-5-phenylphenazini, t5t hon néu véi clorua
14 ion trai ddu, CAS sb 4569-86-2);

N
LI
@
\H SN NH,
Ph
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(3-amino-7-(metylamino)-5-phenylphenazin-5-ium, t5t hon néu véi
axetat hodc clorua la ion trai dau, dugc goi la thuéc nhudm tim
Metylen véi clorua 13 ion trai dau)

N Ph
CLICx
®
~N SN NH,
H Ph

(3-amino-7-(etylamino)-2,5-diphenylphenazin-5-ium, t6t hon néu
clorua 12 ion trai ddu)

ifﬁj
N

~N \Cﬁ? NH,
§ Ph

(3-amino-7-(dietylamino)-1,2,6,9-tetrametyl-5 -phenylphenazin-5-
fum, t&t hon néu véi hydro sulfat 1a ion trai du)

N
L
@
Y \r}l NH
| Ph

(7-amino-3-(dimetylamino)-4-metyl-5-phenylphenazin-5-ium, t6t
hon néu v&i hydro sulfat 1a ion trai déu)

N
-
544
<N SN NH
S \

| /—CH3

2

(3-amino-7-(dietylamino)-2,8-dimetyl-5-(o-tolyl)phenazin-5-ium, t6t
hon néu clorua 12 ion trai diu)

|
N %I/ N
Ph |
(7-amino-3-(dimetylamino)-4-metyl-1,5, 8-triphenylphenazin-5-ium,

t&t hon néu v6i hydro sulfat 13 ion trai dau)

S,
el
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(3-amino-2-metyl-5-phenyl-7-(p-tolylamino)phenazin-5-ium,
mauveine A),

N
o’
HoN N NH

(7-amino—1,8-dimetyl-5-phenyl-3-(p-tolylamino)phenazin-S-ium,
mauveine B, CAS sb 153343-19-2),

N
~
T
HaN N NH

¢

3 -amino-2-metyl-5-(p-tolyl)-7-(p-tolylamino)phenazin-5-ium,
mauveine B2),

N
o’
HoN N NH

(7-amino-1,8-dimetyl-5 ~(p-tolyl)-3-(p-tolylamino)phenazin-5-ium,
mauveine C),

N
-
L1
HoN N NH

(3—amino-5-phenyl-7—(phenylamino)phenazin-S-ium, pseudo-
mauvine),

N
o’
peB @
HoN N NH

(3-amino-2-metyl-5 -phenyl-7-(phenylamino)phenazin-5-ium,
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mauvine Cys,),

HyN Ej : @NH
(3-amin0-5-pheny1-7-(p-t0lylamino)phenazin-S-ium, mauvine Cssp),
hdn hop cta hai hodc nhidu hop chét néu trén.

Ngoal ra, mauvine (CAS s6 6373-22-4) cling ¢6 thé duoc sir dung 1a hdn
hop bao gbm, khong ké nhiing cai khéc, cac hop chit A15) dén A21).

Trong linh vuc k¥ thuat nay, ¢6 nhiu phuong phép khac nhau dé tao ra
thubc nhudm safranine oligome va polyme co ban trén co s6 thudc nhudm saf-
ranine monome co ban nhu thudc nhudm phenanzin monome cé cong thirc P)
va t6t hon 1a thubc nhudm phenanzin A1) dén A21). Trong DE 20 28 803 Al
va DE 20 39 831 Al da béo cdo v& su tao ra poly(safranines). Quy trinh phan
tmg dugc mo ta trong do bao gdm cac budc 1) axit héa bang axit Brensted
manh nhu axit sulfuric; 2) diazo hoa bang axit nitrosyl sulfuric (H,SO,/HNO,)
tiép theo 1a loai bo luong du cla axit v6 co yéu va 3) trung hoa bang bazo nhu
kali hydroxit. Phan (mg nhu vy trong ban moé ta nay dugc goi la phan tng
ngau hop diazo hoa.

Hon nita, phan Gng ngdu hop Pschorr dugc bao cdo trong WO
2004/057061 A1l. Phan tng ngau hop Pschorr nay bao gdm viée tao ra hop
chét diazo cua thudc nhudém safranine co ban voi su c6 mat cua ddng kim loai
va axit manh nhu axit tetrafloboric v6i natri nitrit ma nho do6 xay ra phan Ung
oligome héa va/hodc polyme héa. Sau do, hén hop phan Gng dugc chuyén vao
soda kidm dé két tda oligome va/hogc polyme. Trong ban m ta, phan Gng nay
duoc goi la phan Gng oligome héa va/hodc polyme hoa ngau hop Pschorr.

Mot dang polyme héa nira dugc moé ta trong WO 2012/040417 Al, ¢o
thé trén co s& phan ung dang ngau hop azo. Thubc nhudém safranine co ban
duoc diazo héa trong axit hitu co nhu axit formic, tiép theo la bd sung axit sul-
famic dé loai bd axit vo co yéu du bit ky. Oligome héa va/hoac polyme hoéa
khong din dén viéc tao ra khi (nito), do d6 oligome va/hodc polyme ¢ thé
duoc lién két boi nhém diazo. Trong ban md ta, phan Ung nay dugc goi 1a phan
img oligome héa va/hodc polyme héa nglu hop azo.

TAt ca cc phuong phép oligome héa va polyme héa dugc mo ta trén
day doi hoi ring it nhéat R? va R™ va/hoac R™ va R” duogc chon 1a hydro vi
néu khong thi khong thé thu duoc hop chit diazo cin dé dung lam hop chat
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trung gian. Mot dang oligome hoa va/hoac polyme héa khac nira dugc mo ta
trong R. Pauliukaite et al., Thin Solid Films 2009, tap 517, trang 5435-5441.
Dang oligome héa va polyme héa khéc nita nay la trén co s& polyme hoa dién
tir trong dung dich bao gdm nitrat & cac gi tri dd pH khac nhau. Céc phuong
phap dugc md ta trén day co thé duoc su dung trong quy trinh oligome hda
hoac polyme hoa cac thudc nhudém phenanzin khac.

Tét hon 13, oligome va polyme thu dugc tir thubc nhudém safranine mo-
nome co ban néu trén nhu thuéc nhudm phenanzin Al) dén A21) thu dugc tir
mdt trong s6 cac phan Gng néu trén. Tt hon nita 13, oligome va polyme thu
dugc tir thubc nhudm safranine monome co ban néu trén nhu thudc nhudm
phenanzin A1) dén A21) thu duoc bang mot trong s6 cac dang phan tng sau:

- phan tmg ngu hop diazo hoa;
- phan tng oligome hoa va/hoac polyme hoa ngau hop Pschorr; va
- phan Gng oligome hoa va/hodc polyme hoa ngau hop azo.

Theo mdt phuong 4n theo sang ché, it nhat mot thuc nhudém phenanzin
duogc chon tir nhom bao gém thudc nhudm safranine monome co ban Al) dén
A21), oligome va polyme thu dugc tir d6 va hdn hop cta cac hop chét néu trén.
Tét hon nita 13, it nhat mot thuéc nhudém phenanzin dugc chon tir nhém bao
gdm thudc nhuém safranine monome co ban Al) dén A 14), oligome va polyme
thu duoc tir @6 va hdn hop cua cac hop chét néu trén. Con tbt hon nita 13, it
nhét mot thudc nhuém phenanzin dugc chon tr nhém bao gém thubc nhuém
safranine monome co ban A1) dén A9), oligome va polyme thu dugc tur do va
hdn hop cta cac hop chit néu trén. Con tot hon nira 1, it nhit mot thube
nhudém phenanzin dugc chon tir nhém bao gém thudc nhudém safranine mo-
nome co ban A1) d&én AS), oligome va polyme thu dugc tir d6 va hdn hop cua
cac hop chét néu trén. Tt hon 13, oligome va polyme thu dugc theo mét trong
céc phuong 4n duge uu tién duge mo ta trén day.

Theo cach khéc, mét hogc nhiéu thuéc nhudm phenanzin oligome va
polyme sau cling ¢6 thé duoc st dung lam it nhat mot thudc nhuém phenanzin:

B1) oligo- hodc poly(6-metyl-7-dimetylamino-5-phenyl phenazoni
sulfat);

B2) oligo- hodc poly(2-metyl-7-dietylamino-5-phenyl phenazoni clo-
rua);

B3) oligo- hodc poly(2-metyl-7-dimetylamino-5- phenyl phenazoni
sulfat);

B4) oligo- hodc poly(5-metyl-7-dimetylamino phenazoni axetat);

B5) oligo- hodc poly(2-metyl-7-anilino-5-phenyl phenazoni sulfat);
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B6) oligo- hodc poly(2-metyl-7-dimetylamino phenazoni sulfat);

B7) oligo- hodc poly(7-metylamino-5-phenyl phenazoni axetat);

B8) oligo- hodc poly(7- etylamino-2,5-diphenyl phenazoni clorua);

B9) oligo- hodc poly(2,8-dimetyl-7-dietylamino-5-p-tolyl-phenazoni
clorua);

B10) oligo- hodc poly(2,5,8-triphenyl-7-dimetylamino phenazoni sul-
fat); va

B11) oligo- hodc poly(7-dimetylamino-5-phenyl phenazoni clorua).

Theo mdt phuong an theo sing ché, tbng ndng dd cia it nh4t mot thude
nhudém phenanzin nim trong khoang tir 0,01 dén 100 mg/L, t6t hon Ia nam
trong khoang tur 0,05 dén 50 mg/L, t6t hon nita 12 nam trong khoang tr 0,1 dén
20 mg/L, con t6t hon nita 12 nim trong khoang tir 0,2 dn 10 mg/L, con t5t hon
nita 12 ndm trong khoang tir 0,25 dén 7 mg/L, t5t nhat 12 nam trong khoang tir
0,5 dén 5 mg/L. Nong do trén ngudng t6i da néu trén doi khi ¢6 thé din dén
khiém khuyét trong 16p ddng hogc hop kim ddng da dugc lang pht nhu phdng
rop va vét r6. Nong do dudi ngudng t6i thidu c6 thé khong phai luc nao ciing
du hiéu qua. Mot uu diém theo séng ché 1a ndng do cua it nhit mot thudc
nhudm phenanzin ¢6 thé giam so voi giai phap ky thuat da biét ma khong anh
huéng dén cac ddc tinh mong muén cia ché phdm ma theo sdng ché dé lang
phui ddng dién phan.

Ché phim ma theo sang ché chta it nhat mot dan xuat etandiamin theo
cong thirc (ED). It nhét mét dén xuét etandiamin theo cong thirc (ED) trong ban
m6 ta nay dugc viét tit 1a “dan xuét etandiamin”.

Tét hon 1a, R™P!, REP? RED® va RFP* doc 1ap ¢6 cong thuc (ED-1)

RED6
" 0
REDS -
e
trong do:

mdi R¥P® doc 1ap dugc chon tir nhém bao gébm hydro, nhém alkyl va

(ED-1)

nhom aryl;

mdi RE™ dac lap dugc chon tir nhom bao gdm hydro, nhém CI1-C8-
alkyl dugc thé va khong dugc thé, nhom aryl dugc thé va khong duoc thé; va

mdi e doc 1ap 1a sb nguyén ndm trong khoang tir 1 dén 25.

Trong cdng thire (ED-1), nguyén tir cacbon mang nhém REP® duoc gin
v6i nguyén tir nito ctia dan xuét etandiamin c6 cong thic (ED).

Tét hon nita 13, it nhat mot, con tt hon nita 1a hai, con tdt hon nira 12 ba,
con tdt hon nira 1a tit ca, R¥?® duoc chon 1a nhém axit C1-C8-alkyl sulfonic
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duoc thé va khong dugc thé, con t6t hon nita néu R¥° dugc chon 1a nhom axit
C2-C6- alkylsulfomc dugc thé va khong dugce thé.
Con tdt hon nira 1, it nhit mot, tdt hon 1a hai, t&t hon nita 1a ba, con tét

hon nita 13 tAt ca, R¥® duoc chon 1a
0

ox!
50,2 0

trong d6 mdi X! va X?* doc lap la hydro, nguyén tir kim loai hodc cation
khac bat ky tao ra géc. Nguyén tu kim loai hodc cac gdc tao ra cation co dién
tich di dé thoa man yéu cdu vé tinh trung hoa dién tich co ban. Cac ion kim
loai duoc wu tién duge chon tir nhém bao gdm céc ion kim loai kiém nhu ion
liti, natri, kali va cac ion kim loai kiém thd. Gbc tao ra cation dugc uu tién la
amoni. Tt hon nita, néu mdi X' va X* ddc 1ap 1a hydro hodc ion kim loai kiém;
con t6t hon nita néu mdi X' va X2 doc 1ap 1a hydro, natri hogc kali.

Tét hon 13, mdi R™° doc lap duge chon tir nhom bao gdm hydro, nhém
C1-C4-alkyl dugc thé va khong duge thé va nhém phenyl duoc thé va khong
duogc thé; t6t hon nita 13, mdi REP® dac 14ap duge chon tir nhém bao gdm hydro,
nhém metyl va nhém etyl; con t6t hon nira 13, mdi R doc 1ap duoc chon tir
nhém bao gdm hydro va metyl.

Tét hon 13, e nam trong khoang tir 2 dén 20, tét hon nita 12 nim trong
khoang tir 5 dén 12 va con t6t hon nita 1a nam trong kheang tir 6 dén 9.

Theo phuong an dugc uu tién theo sang ché, e trong mdt hoac nhiéu
REP! REP? REP? va/hoic R¥P*, bang 2 hodc 16n hon va it nhét hai R™® duoc
chon 1a khic véi nhau. Do d6, mdt hodc nhidu REP!, RF™, REP® va RPP* bao
gbm copolyme (hodc oligome twong ung). Theo phuong 4n nay, t6t hon néu
copolyme nay la copolyme khdi (hodc ohgome khéi tuong tng). Pac biét uu
tién 12 tat ca cac REP!, REP R*™ va REP* bao gdm copolyme, t5t hon 1a copol-
yme khdi.

Theo mot phuong 4n theo sang ché, it nhit mot dan xuét etandiamin c6
khéi luong phan tir trung binh khéi My nam trong khoang tir 200 dén 6000
amu (tac la nam trong khoang tur 200 dén 6000 g/mol) t6t hon 1a nim trong
khoang tur 400 dén 4000 amu va tét hon nita 1a nam trong khoang tur 600 dén
2500 amu. Khdi luong phan t trung binh khéi M,, c¢6 thé dugc xac dinh bang
HPLC-MS. Theo céch khac, khdi lugng phéan tir trung binh khéi M,, c6 thé
duoc xac dinh bang NMR hodc sdc ky thdm gel bang cach s dung cac tiéu
chuén thich hop. Trong mét s6 tai lidu tham khdo trong linh vuc ky thuét nay,
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khéi luong phén ti trung binh khdi con duge goi 1a khdi lugng phan twr trung
binh khéi luong.

Tét hon 13, tdng ndng dd cua it nhit mot din xuét etandiamin theo cong
thirc (ED) ndm trong khoang tir 1 dén 1000 mg/L, t6t hon 13 ndm trong khoang
tir 10 dén 500 mg/L va tot hon nita la nam trong khoang tir 50 dén 400 mg/L.

2 ’ A A
2B chua trong ché pham ma theo

Tuy y, cdp oxy hoa khu, nhu ion Fe
sang ché. Cap oxy héa khtr nhu vy dac biét hitu ich, néu ma xung nguoc dugc
st dung két hop véi céc anot tro dé léng phu dong. Cac quy trinh thich hop aé
ma ddng bang cach st dung cdp oxy hoa khir két hop véi ma xung ngugc va
céc anot tro duoc, vi du, bde 16 trong US 5,976,341 va US 6,099,711.

Ché phim ma theo séng ché tuy y bao gdm ion sat, tirc 1a ion sat II
va/hodc ion sit I11. Ton sat tlly ¥ nay duoc bd sung vao ché pham ma theo sang
ché duéi dang dung dich nudc mudi ion hoa tan va/hodc phirc hop sét. Mudi
ion hitu ich 13, vi du, sat II sulfat va sat III sulfat. Tét hon 13, néng dd cla ion
sat thy ¥ nam trong khoang tr 0 dén 1000 mg/l, con t6t hon nita la nam trong
khoang tir 50 dén 700 mg/I va con t6t hon nita 1a nam trong khoang tir 100 dén
400 mg/l.

Ché phdm ma theo sang ché tuy y bao gdm it nhét chat [am sang, tot hon
la dugc chon tir nhém bao gdm axit 3-(benzthiazolyl-2-thio)-propylsulfonic,
axit 3-mercaptopropan-1-sulfonic, axit etylendithiodipropylsulfonic, bis-(p-
sulfophenyl)-disulfua, bis-(w-sulfobutyl)-disulfua, bis-(w-sulfohydroxypropyl)-
disulfua, bis-(o-sulfopropyl)-disulfua, bis-(w-sulfopropyl)-sulfua, metyl-(o-
sulfopropyl)-disulfua, metyl-(@-sulfopropyl)-trisulfua, O-etyl-dithiocarbonic-
axit-S-(w-sulfopropyl)-este, thioglycol-axit, thiophosphoric axit-O-etyl-bis-(®-

sulfopropyl)-este, axit 3-N,N- dimetylaminodithiocarbamoyl-1-propansulfonic,
3,3 -thxobls(amt 1-propanesulfonic), thiophosphoric-axit-tris-(c- -sulfopropyl)-
este va cac mudi tuong ung cua chung. Tét hon 13, tdng ndng do cua it nhét
mdt chat 1am sang tuy ¥ nam trong khoang tur 1 dén 1000 mg/L, tbt hon nita 1a
nam trong khoang tur 5 dén 100 mg/L va con tét hon nita la nim trong khoang
tir 10 dén 50 mg/L.

Tét hon 13, gid tri do pH cta ché pham ma theo sang ché bang hoic thip
hon 3, tét hon nita 1a bang hodc thap hon 2, con t&t hon nita 12 bing hogc thap
hon 1.

Tay y, ché phim ma theo sang che chtra it nhat mot chét thdm wét. Tét
hon 13, it nhat mot chét thim uét 1a chit thdm uét khong ion. Tét hon 1, chét
thdm udt khong ion nay dugc chon tir nhém bao gbém polyalkanediy! (poly-
alkylen) glycol nhu polyetylen glycol, polypropylen glycol va polyetylen poly-
propylen glycol va alkoxylat (hop chét polyoxyalkanediyl) nhu a-naphthol da
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duoc alkoxyl héa, p-naphthol da dugc alkoxyl hoa, alkanol alkoxylat nhu oc-
tanol alkoxylat va glyxerol alkoxylat, alkaryl alkoxylat nhu nonylphenol
alkoxylat, alkoxylat ctia axit béo nhu alkoxylat cua axit oleic va alkoxylat cua
axit stearic.

Tuy v, ché phém ma theo séng ché chira it nhat mot hop chét cao phan
tir dugc oxy hoa duge chon tir nhém bao gdm ruou polyvinylic va carboxyalkyl
xenluloza nhu carboxymetyl xenluloza.

Céc thanh phan khéc ¢ thé dugc bd sung vao ché phdm ma theo séng
ché nhu bazo, chat dém, chit tao phirc (con duge goi la chét chelat hoa), chét
lam 8n dinh, chit khtr va céac chét tuong tu. Cac thanh phan nay va ndng do
thich hop cta chung la da biét trong linh vuc k¥ thuat nay.

Ché phdm ma theo séng ché c6 thé duoc tao ra bang cach hoa tan tat ca
cac thanh phén trong mdi trudng nudce long, tdt hon 1a trong nudc.

Phuong phéap theo sang ché bao gdm céc bude i) dén iii). Cac budc nay
dwoc thuc hién theo trinh tu da dinh nhung khong nhat thiét phai lién tiép.
Trong budc i) ciia phuong phéap theo sang ché, nén duoc cung cip. Nén nay c6
it nhit mot b& mat ma thich hop dé ling phu dién phan 16p ddng hogc hop kim
ddng lén do.

Tét hon 13, nén dugc chon tir nhém bao gém nén dan dién va nén khéng
din dién. Nén din dién bao gdm nén kim loai nhu san phim duc trén co s&
ddng thau hozc kém. Nén khong dan dién bao gdm nén chat déo nhu acryloni-
tril-butadien-styren (ABS), polycacbonat/acrylonitril-butadien-styren
(PC/ABS), polyamit (PA) va polyetylen imin, thiy tinh va silic. Nén c6 thé
duoc lam tir toan bo cac nguyén liéu trén day hodc chung chi bao gém it nhét
mdt bé mat duogce lam tir chiing. Do dé, mét vat chu yéu duoc lam tur chét déo
nhung co bé& mit kim loai trén d6 quy trinh ma dugc thuc hién, dugc xem xét
trong ban mo ta nay dudi dang nén kim loai. Viéc xem xé nay ap dung véi l6p
son mai bao gdm céc hat kim loai (lam cho toan bd 16p dén dién). Nén dén dién
duoc uu tién. Uu tién hon nia 1a nén kim loai. Nén kim loai bao gém it nhat
mot kim loai dugc chon tir nhom baogém ddng, paladi, bac, kém, hdn hop va
hop kim ctia ching thdm chi duoc uu tién hon nita. Hop kim dugc dung thong
thuong 1a, vi dy, hop kim ddng nhu hop kim ddng thau va ddng kém va niken
nhu niken phospho, niken bo va niken phospho bo. Hop kim thong thudng cho
kém bao gdm luong nhé cua (bang hodc thap hon 5% khéi luong) nhom, magié
va/hodc dong.

Tuy vy, nén (dac biét it nhét mdt bé mat ctia nd) duge dua vao mot hodc
nhiéu buéc xur 1y so bd. Bude xur ly so bd duoge dung thong thuong 1a bude
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khéc, bude 1am sach va buéc hoat héa. Céc bude xir Iy so bd nhu vay la da biét
trong linh vuc k¥ thuat nay.

O budc ii) cua phuong phdp theo sang ché, nén dugc tiép xuc véi ché
phim ma theo séng ché. O budc iii) ctia phuong phép theo sang ché, mot dong
dién duogc tac dung gilta nén va it nhat mot anot; va nhd dé 16p nay duoc ling
phu [én it nhAt mot bé mit cia nén.

Tét hon 13, nhiét do cua ché pham ma theo sang ché trong qua trinh lang
phu nim trong khoang tir 10 dén 60°C, tot hon nifa la nam trong khoang tur 15
dén 50°C va con tét hon nira 1a nam trong khoang tir 20 dén 40°C.

Cuong d6 dong dién catot c6 thé thay ddi trong mdt khoang rong. Tt
hon 13, né nam trong khoang tir 0,5 dén 12 A/dm?, t8t hon nira 1a nam trong
khoang tr 1 dén 8 A/dm® va tét hon nita la ndm trong khoang tir 2 dén 6 Aldm’.
Mbt wu diém theo sang ché 1a khoang rong cta cuong do dong dién catot c6 thé
duoc ung dung ma khong lam mét cac dic tinh 1am déu mau bat ky hodc do
bong va do sang ctia 16p lang phu ddng hoic hop kim dong.

Thoi gian ling phu phu thude, khong ké nhitng cai khéc, vao do day
mong mudn cia 16p ddng hodc hop kim ddng. Thoi gian thong thudng nam
trong khoang tur 10 dén 120 phut, t5t hon 1a nam trong khoang tur 15 dén 100
phut va tét hon nita 1a ndm trong khoang tir 20 dén 80 phut.

Tuy y, viéc tron ché phdm ma theo sdng ché trong qua trinh ling phu dat
dugc bang dong chay manh va, khi can, bang cach thdi khong khi sach vao hon
hgp sao cho bé mat cua ché phém ma theo sang ché duoc lic manh. Két qua 13,
su van chuyén cac chét gén vé1i cac dién cuc dugce t6i da hoa, didu nay gitp c6
thé dat dugc mat do dong dién cao hon. Hon nifa, ¢6 thé ting cuong sy vén
chuyén cac chit & bé mat twong Ung bang cach lam cho catot di chuyén. Nho
su dbi luu gia ting va sy chuyén dong cua céac dién cuc, su lang phu bn dinh,
¢6 kiém soét su khuéch tan duoc thuc hién. Cac dién cuc c6 thé duoc di chuyén
theo chidu ngang, chidu doc va/hodc rung hodc séng siéu am ching han. Diéu
nay dac biét hitu hiéu két hop vdi khong khi dugce thdi vao.

Anot bt ky c6 thé dugc st dung trong pham vi cua sang ché. Thanh
phdn déng clia ché phim ma theo séng ché ¢6 thé dugc bd sung dién héa, trong
qua trinh laing phu, bing cach st dung anot ddng hoa tan. Do d6, anot ddng hoa
tan duoc uu tién. Tt hon nita, néu nguyén lidu anot dugc sur dung 12 ddng chtia
trong khoang tir 0,02 dén 0,06% khéi lugng phospho.

Dé ngan ngira sy tich tu bui ban trén anot ddng, ching nén duge gan kin
tranh chit dién phén nho tai anot. Cac anot tro ¢ thé duoc sir dung thay thé.
Trong truong hop nay, néu khong thanh phan dong phai dugc bd sung, vi dy, tir
mot ngén hoa tan riéng biét.
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Tuy ¥, bo loc dé giit lai du lugng héa chat va/hodc co hoc ¢6 thé duoc
dua vao hé théng tudn hoan cta ché phédm ma. Diéu nay c6 loi 1a gitp duy tri
chat luong cua ché phidm ma theo sang ché trong qud trinh sur dung. Néu anot
ddng hoa tan dugc st dung, viée loc rat duoc khuyén khich vi phospho lam cho
bun anot hinh thanh c¢6 thé can tré qué trinh ling phu. Bang cach str dung cac
anot tro, chat luong ctia dung dich ma c6 thé duoc duy tri véi chi phi thap hon.

Day chuyén ma bang tai ngang hodc dimg c6 thé dugc st dung trong
phuong phép theo sang ché dé 1ang phu 16p dong hodc hop kim ddng 1én it nhét
mdt bé mit cua nén.

Phuong phép theo sang ché tiy y bao gdm budc suc ria, t6t hon 1a véi
nudce, va/hoic bude lam kho, vi du, nén sau khi ling phi 16p déng hodc hop
kim ddng l1én do.

Tét hon la, do day cta dong hodc hop kim ddng dugc lang phu Ién it
nh4t mot bé mit cua nén nam trong khoang tr 5 dén 100 pm, t6t hon nita la
nam trong khoang tr 7,5 dén 70 pm va con t5t hon nita 12 nam trong khoang tur
10 dén 40 pm.

Trong phuong phap theo sang ché c6 thé bd sung mdt hodc nhiéu thanh
phan nhur it nhit mot hOp chat benzothiazol, it nhit mot thubc nhudém phenan-
zin va it nhat mot dan xuét etandiamin. Thong thuong, nhiéu ché pham ma cta
giai phap ky thuat da biét nhanh chéng lam mat tinh nang cua ching ma mot
phan ¢6 thé duge phuc hdi bang cach bd sung cac thanh phan cta ché pham
ma. Bét ngd 13, cac tac gia sang ché da phét hién ra rang ché phim ma theo

sang ché co thé dugc st dung trong mot thoi gian dai ma khong yéu ciu bd
sung, vi du, cac thanh phan néu trén. Nho do, ché phdm ma theo sang ché can
bao tri it hon va needs less maintenance va it bi hu hong hon vi cc thanh phén
riéng ré khong phai dugc theo doi chat ché nhu giai phap ky thuat da biét.

Vi du thwe hién sing ché

Sau day, sang ché s& duoc minh hoa bang cach dya vao cac vi du khong
gi¢i han pham vi cua sang ché. Cac san pham thuong mai dugc st dung nhu
duogc mo ta trong bidu dit liéu ky thuat c6 sén vao ngay ndp don, trir khi ¢6 quy
dinh khac dudi day. Tetronic® 304 (din xuét etandiamin ¢6 cong thic (ED)
sau) 1a san phim ctia BASF SE. Vit liéu nén trong tit ca cac vi du déu la cac
tdm dong thau c6 kich thude 100 mm x 75 mm.

Do d6 nham:

D6 nham (hodc do tron nhin) clia bé mat bén ngoai duge xéc dinh bang
cach quét kinh hidn vi luc nguyén to (Digital Instruments, NanoScope
equipped dugc trang bi PointProbe® tur Nanosensors v6i bén kinh ctia diu mut
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thip hon 7 nm), kich thudc quét: 5 x 5 um, quét theo kiéu phan nhénh. Gia tri
S, (d6 nham dugc 14y trung binh) thu duoc bang cac phép do nay va dugc cung
chp bang cac vi du tuong Ung dudi day. Dé c6 thé so sanh tét hon gia tri do
nham, vi tri giéng hét nhau dugc st dung cho céc phep do rleng €. Céc vi tri
ndy tuong ung vGi 2 ASD va 4 ASD cta mot trong s6 cac nén néu trén khi
duoc ma trong té bao Hull.

Do hiéu qua lam déu mau:

Pébi voi cac phép do hiéu qua lam ddu mau, nén duoc lam triy xudc
bang mit nham cda vat liéu xop lam sach dung trong gia dinh bang céch tac
dong luc gibng hét nhau 1én tht ca cac nén (truorc khi xtr Iy ching bang ché
phidm ma dugc md ta dudi day). Pé so sanh cac nén da duoc ma, chung dugc
so v6i nén di duoc lam trdy xudc giéng hét nhung khong duoe xur ly bang ché
pham ma. Nén nhu vay trong ban md ta nay duoc goi la * ‘nén nguyén ban bi
trdy xudc”. Trong cac vi du dudi day, sy khac biét cua nén nguyén ban bi tray
xude duoc so v6i nén duge xu Iy bang ché phim ma duge mo ta dudi ddy va
duoc goi la “hiéu qua lam déu mau”.

Vi du so sénh 1: Ché phdm ma khong chira hop chit benzothiazol va khong
chira din xuét etandiamin

Ché phém ma chira cac thanh phﬁn sau dugc tao ra bang cach hoa tan
céc thanh phén sau trong nude:

CuSO, x 5 H,O 220,0 g/L
Axit sulfuric (96% mdi khéi luong) 70,0 g/L.
NacCl 160 mg/L
ion st 100 mg /L
B-naphthol-etoxylat (M,, 600 g/mol) 200 mg/L
safranine polyme 3 mg/L
bis-(w-sulfopropyl)-disulfua 30 mg/L

Ché pham ma dugc su dung trong té bao Hull dé ma 1én nén véi cac
thong sb sau: dong dién 2 A cho mdi panen, nhiét d§ 25°C, thoi gian: 10 phut,
phun khi bang cach sir dung anot d6ng hoa tan chia phospho.

P6 nham thu dugc 1a 80,8 nm (6 2 ASD) tuong ng v4i hiéu qua lam
ddu mau 13 16% so v6i nén nguyén ban bi trdy xu6c. DO nham S, ctia nén
nguyén ban bi trdy xudc la 96,5 nm.

Vi du so sanh 2: Ché phim ma khong chitia dan xuét etandiamin

Ché phém ma cua Vi du so sdnh 1 dugc st dung chira thém:
thioflavin T 6 mg/L
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Céc diéu kién ma la gidng hét véi cac diéu kién ma dugc mo ta trong Vi
du so sanh 1.

Do nham thu duge Sy 1a 70,0 nm (6 2 ASD) tuong Ung véi hiéu qua lam
ddu mau 12 27% so véi nén nguyén ban bi tray xudc.

Vi du so sanh 3: Ché phém ma khong chua hop chét benzothiazol

Ché phém ma cta Vi du so sanh 1 dugc sir dung mac du véi su thay thé
B-naphthol-etoxylat (M, 600 g/mol) bang hop chat sau:

Tetronic® 304 200 mg/L

Céac diéu kién ma 1a giéng hét véi céc diéu kién ma dugc md ta trong Vi
du so sanh 1. D6 nham thu duoc S, 1a 67,5 nm (& 2 ASD) twong tng Vi hiéu
qua lam déu mau 1a 30% so voi nén nguyén ban bi triy xudc.

Vi du theo sang ché 1:
Ché phim ma chta cac thanh phan sau dugc tao ra bang cach hoa tan
céc thanh phan sau trong nudc:

CuSO, x 5 H,0O - 220,0g/L
Axit sulfuric (96% mdi khéi luo’ng)\ 70,0 g/L
NaCl 160 mg/L
Ton sat 100 mg /L
Safranine polyme 3 mg/L
bis-(w-sulfopropyl)-disulfua 30 mg/L
Tetronic® 304 200 mg/L
thioflavin T 6 mg/L

Céac diéu kién ma la giéng hét vdi cac diéu kién ma dugc md ta trong Vi
du so sanh 1. D6 nham thu dugc S, 1a 46,6 nm (& 2 ASD) tuong Ung v6i hiéu
qua lam déu mau 1a 52% so vdi nén nguyén ban bi try xuge. Lop ddng tron
nhén trén toan bd nén va cé vé bé ngoai bong nhu guong. Ngoai ra, chung bam
dinh t&t v&i nén bén dudi va dé udn nhu duoc mé ta trong linh vuc k¥ thuat
nay.

Vi du theo sang ché 2: Phuong 4n dugc uu tién

Ché pham ma cua Vi du theo sang ché 1 duoc sit dung nhung thay vi
Tetronic® 304, din xuft etandiamin duogc sir dung véi clung nbéng d6 nhu
Tetronic® 304 trong Vi du theo sang ché 1. {t nhat mét trong s6 RFP! ¢én R"P*
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cia dan xuét etandiamin 1a S0;Na0 . Phan con lai cta

REP! d@én R®* 1a L\/ LLA . Céc didu kién ma 1a gidng hét véi céc

diéu kién ma dugc md ta trong Vi du so sanh 1.

D6 nham thu duoc S, 12 40,7 nm (6 2 ASD) tuong tng v6i hiéu qua lam
déu mau 1a 58% so v&i nén nguyén ban bi trdy xudec. Bang cach sir dung dan
xuat etandiamin néu trén (theo phuong 4n dugc uu tién theo sang ché), do
nham c6 thé duge giam dang ké (40%) so v6i Vi du so sanh 3.

Vi du so sanh 4: Ché phim ma khong chta hop chat benzothiazol
Ché pham ma chta cac thanh phan sau duoc tao ra bang cach hoa tan
c4c thanh phén sau trong nuéc:

CuSO4 x 5 H,O 220,0 g/LL
Axit sulfuric (96% mdi khéi luong) 70,0 g/L
NaCl 160 mg/L
Ton sat 100 mg /L
Safranine polyme 3 mg/L
bis-(w-sulfopropyl)-disulfua 30 mg/L

Dan xuit etandiamin cua Vi du theo sang ché 2200 mg/L

Ché phém ma dugc su dung trong té bao Hull d& ma 1én nén nguyén ban
bi trdy xudc véi cac thong sé sau: dong dién cho mdi panen: 2 A, nhiét do:
25°C, thdi gian: 10 pht, phun khi bng cach st dung anot dong hoa tan chira
phospho. Sau d6, dd nham duoc do va so véi cac vi du dudi day. Gitra phép
danh gia ché phim ma bang cach ma bang céc ché phim ma c6 cac thong 50
néu trén lén nén da duoc lam trﬁy xuée, ché phém ma duoc hoa gia bﬁng cach
cho tich dién x4c dinh (xem, bang) nho dung dich.

Bang 1: Vi du so sanh 4.

Cuong d6 dong dién | Tudi dung dich Tang d6 nham so véi 1,3 Ab/L
[A/dm?] ma
2 1,3 Ah/L gié tri tham chiéu
2 4,0 Ah/L 1%
2 5,3 Ah/L 73%
2 6,7 Ah/L 2%
2 8,0 Ah/L 3%
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4 1,3 Ah/L 0%
4 4,0 Ah/L 4%
4 53 Ah/L 43%
4 6,7 Ah/L -12%'
4 8,0 Ah/L 34%

I'sau khi bd sung it nhat mot thudc nhudm phenanzin.

D6 nham cua 16p dong da ting St dung ché phdm ma significantly.
Thus, the hiéu qua lam déu mau wore off va also, cac 16p méat do béng va dd
sang. Viéc suy giam dic tinh quan sat duoc 1a diéu rat khong mong mubn vi né
lam cho 16p lang pht d& bi hu hong dan dén kha nang tao ra phé liéu.

Vi du theo sang ché 3:
Ché phidm ma chia cac thanh phan sau dugc tao ra bang cach hoa tan
céc thanh phén sau trong nudc:

CuSO, x 5 H,O 220,0 g/L
Axit sulfuric (96% mdi khdi luong) 70,0 g/L
NaCl 160 mg/L
Ton sat 100 mg /L
Safranine polyme 3 mg/L
bis-(w-sulfopropyl)-disulfua 30 mg/L
thioflavin T 2 mg/L

Din xuit etandiamin ctia Vi du theo sang ché 2200 mg/L

Ché phém ma dugc su dung trong té bao Hull dé ma lén nén véi cac
thong sb sau: dong dién cho mdi panen: 2 A, nhiét do: 25°C, thoi gian: 10 phut,
phun khi bang cach str dung anot ddng hoa tan chira phospho. Sau d6, d¢ nham
duoc do va so voi cac vi du dudi ddy. Giita phép do danh gia dung dich ma
bing cach ma bang dung dich ma véi céc thong sé néu trén 1&n nén nguyén ban
bi trdy xudc, ché pham ma duoc hoa gia by passing a defined charge (xem, ta-
ble) through the composition.

Bang 2: Vi du theo sang ché 3.

Cudng d6 dong dién Tubi dung dich Tang d6 nham sanh véi 1,3 Ab/L
[A/dm?] ma
2 1,3 Ah/L gia tri tham chiéu
2 4,0 Ah/L 8%
2 5,3 Ah/L 6%
2 6,7 Ah/L -13%'
2 8,0 Ah/L -8%
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4 1,3 Ah/L 0%
4 4,0 Ah/L 30%
4 5,3 Ah/L 31%
4 6,7 Ah/L 1%'
4 8,0 Ah/L 2%

"sau khi bo sung it nhat mot thude nhudm phenanzin va it nhat mét hop
chét benzothiazol.

Mic dit d6 nham ban dau ciia Vi dy theo sang ché 3 (¢ 1,3 Ah/L) thap
hon so v6i d6 nham ban ddu ctia Vi du so sanh 4 (& 1,3 Ah/L) xap xi 12%, hiéu
qua cua dd nham nay gidm va do do6 hiéu qua lam déu mau cai thién dugc gia
tang tiép khi str dung thoi gian ma dai hon. Khi dat 5,3 Ah/L, hiéu qua nay la
dac biét r6 rang. Do do, ché pham ma theo sang ché khong chi cho phép cai
thién hiéu qua lam d&u mau ban dAu ma con cai thién ché phdm ma trong qué
trinh st dung so v&i giai phap ky thuat da biét. Sau khi bd sung céc thanh phén
(6 6,7 Ah/L) hi€u qua cta d6 nhdm giam va do do6 hiéu qua lam déu mau duogc
cai thién trong Vi du theo sang ché 3 12 hién nhién mot 14n nita khi st dung thoi
gian ma dai hon.

Céc tac gia sang ché con phat hién ra rang do nham cua 16p ddng thu
dugc ¢ Vi du theo sang ché 3 & tudi dung dich ma nhét dinh 12 thip hon so véi
d6 nham tuong Gng tir Vi du so sanh 4. Diéu nay la dic biét trong truong hop
khi duoc danh gia & cuong do dong dién cuc bo thap, vi dy, 2 A/dm’.

Céc phuong an khac theo sang ché s& 1a hién nhién déi v6i ngudi cb
hidu biét trung binh trong linh vyc k¥ thudt nay khi xem xet ban md ta nay
hodac ing dung thuc té sang ché dugc boc 10 trong ban md ta ndy. Dy dinh rang
ban md ta va cac vi du chi dugce xem Ia mau, véi pham vi thuc cla sang ché
dugc xac dinh chi bang phan Yéu cau bao hd sau.
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YEU CAU BAO HO

1. Ché phdm ma dé ldng phu dong dién phén, chira ion ddng, ion halogen-
ua va it nhit mét axit, khac biét ¢ cho,

ché phdm ma nay con chia:

(a) it nhét mot hop chét benzothiazol ¢ cong thirc (BT) sau:

RBT7 pBT1
RBT6 N/\ ® /RBQ
RETS S C N\RBT3
RBT4 (BT)

trong do:

RET! dwge chon tir nhém bao gém nhom alkyl dugce thé va khong duoc thé,
nhém aryl dugc thé va khong dugc thé va nhom alkaryl dugc thé va khong
duoc thé;

RBT2 va RB™ doc 1ap 13 cdc nhom alkyl dugc thé va khéng dugc thé;

m3i RPT, RBT®, RBT6 va R®" doc 14p durgc chon tir nhém bao gdm hydro, nhém

alkyl dugc thé va khong dugc thé, nhom oxyalkyl duge thé va khong dugc thé

va
RBT12 RETS
BT11 /
R N®
>
RBT10 S
RBTQ

trong d6 R® ™ dugc chon tir nhém bao gdm nhém alkyl duge thé va khong dugc
thé, nhom aryl duge thé va khong dugc thé va nhém alkaryl dugc thé va khong
duge thé;

mdi RBT, RBT® RETH v3 RB™* doc lap duge chon tir nhém bao gbém hydro,
nhom alkyl dugc thé va khong duoc thé, nhom oxyalkyl dugc thé va khong
duge thé va nhom axit sulfonic;

(b) it nhat mot thudc nhudm phenanzin; va

(c) it nhit mot din xudt etandiamin c6 cong thuc (ED) sau:
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RED3

ED1
RS /\/ N ~RED4

RED2 (ED)
trong do: |
R_Em, RED2, REP? vy RFP* doc lap dugc chon tir nhom bao gém nhém oli-
go(oxyalkanediyl) dugc thé va khong dugc thé; va nhom poly(oxyalkanediyl)
dugc thé va khong duge thé.

2. Ché phim ma theo diém 1, khéc biét & chd, RE>!, R™™, RED® va REP*
doc lap c6 cong thiae (ED-1):

RED()
i 0
REDS
e

mbi RFP® doc 1ap dugc chon tir nhém bao gdm hydro, nhom alkyl va nhém ar-
yl;
mdi REP® doc 14p dugc chon tir nhom bao gom hydro, nhém C1-C8-alkyl dugc

(ED-1)
trong do: ‘

thé va khong dugc thé, nhom aryl duge thé va khong duge thé; va

mbi e doc 1ap 1a sb nguyen ndm trong khoang tir 1 dén 25, tot hon 12 nam trong
khoang tir 2 dén 20, t6t hon nita 12 ndm trong kKhoang tir 5 dén 12 va con tot
hon nira 13 nim trong khoang tir 6 dén 9.

3. Ché phim ma theo diém 2, khac biét & chd, it nhét mdt, tét hon 13 hai,
¢t hon nita 12 ba, con tot hon nita 1a tat ca, R™ dugc chon 14 nhém axit Cl-
C8-alkylsulfonic.

4. Ché phim ma theo diém 3, khac biét & chd, it nhét mot, tot hon 13 hai,

t6t hon nira 12 ba, con tét hon nita 12 tit ca, REP® duge chon la:

0
oxX!

S0,X2 0
trong d6 mdi X! va X? doc lap 13 hydro, nguyén tir kim loai hodc géc tao ra
cation khac bat ky.
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5. Ché phim ma theo diém bt ky trong sb cac diém tir 2 dén 4, khac biét &
chd, mdi R doc 1ap duoc chon tir nhém bao gom hydro va nhém metyl.

6. Ché phidm ma theo diém bat ky trong s cac diém néu trén, khac biét &
chd, it nhat mot din xut etandiamin c6 khdi lugng phén tir trung binh khéi My
nam trong khoang tir 200 dén 6000 amu, t6t hon 1a ndm trong khoang tir 400
dén 4000 amu va t6t hon nita 12 ndm trong khoang tlr 600 dén 2500 amu.

7. Ché phdm ma theo diém bt ky trong s cac diém néu trén, khac biét &
chd, it nhit mot thudc nhuom phenanzin 12 dang monome, oligome hodc
polyme.

8. Ché phiam ma theo diém bét ky trong sé cac diém néu trén, khac biét &
chd, it nhit mot thudc nhuém phenanzin dugc chon tir nhom bao gém thube
nhuém eurhodine, thudc nhudém safranine bazo, thudc nhudm safranine axit,
thubc nhudm indulin, thudc nhuém nigrozin va thudc nhuém den anilin.

9.  Ché phdm ma theo diém 8, khac biét & chd, it nhit mot thudc nhudm
phenanzin dugc chon tir nhém bao gf‘)lﬂ thudc nhudm safranine bazo monome,
oligome hodc polyme,

trong d6 thudc nhudm safranine bazo monome ¢ cong thirc (P):

RPS RPﬁ
RP4 N RP7
AN
RP3 %:3/ > RP8
RPZ P1 RPTO F[{P(;
RP13 RP11
P12 ’
R ®)

trong do:

“RP!, R® R®S, R™, RFand R™'° déc 1ap dugc chon tir nhém bao gom hydro,
nhém alkyl duge thé va khéng duoc thé, nhém aryl duge thé va khong duge thé
va nhém alkaryl duoc thé va khong dugc thé;
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RF2, R, RP® va R doc lap dwgc chon tir nhém bao gdm hydro, nhém alkyl
duoc thé va khong duoc thé, nhom aryl dugc thé va khong dugc thé va nhém
alkaryl dugc thé va khong dugc thé; va

RP!! RP? va R ddc 1ap duge chon tir nhém bao gbém hydro va nhém alkyl
duogc thé va khong dugce thé; va

oligome va polyme thu duoc tir thudc nhudm safranine bazo monome néu trén.

10. Ché phém ma theo diém 9, khac biét & chd, it nhit mot thubc nhudm
phenanzin dugc chon tir nhém bao géxn:

SO, @ X0,

©]
HoN SN .;3" Hy N NH,

N

Ph

. Q\%ﬁ U:I QNH . Q\@QNHZ

N
1 : )
) g
/’\N r?g NH, 7 N f}l NH
Ph

H
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perey @ Q @ 3

@CP “ &S

f"“fi
< ®
i@l S S
NH l.\ v

@ P

oligome va polyme thu dugc tir do va hon hop cia cac hop chat néu trén.

11. Ché phdm ma theo diém bAt ky trong sb cac diém néu trén, khac biét &
chd, it nhit mot axit dugc chon tir nhém bao gém axit sulfuric, axit sulfuric
hitu co, axit floboric, axit phosphoric va hén hop cia céc hop chéit néu trén; tét
hon 12 it nhAt mét axit 13 axit sulfuric hodc hdn hop bao g(‘Sm axit sulfuric.

12.  Ché phim ma theo diém bit k¥ trong sd cac diém néu trén, khic biét &
chd, it nhat mot hop chét benzothiazol ¢6 cong thirc (BT-1):

RBT 1
RBTZ

/
-0
\
N
RBTS S \_7 \RBT3

37

(BT-1)
trong do:
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RE™! duoc chon tir nhém bao gdm nhém C1-C3-alkyl duge thé va khong dugc
thé;
RET2 va R®™ doc 14p dugc chon tir nhém metyl va nhém etyl;
RET> dugc chon tir nhém bao gém nhém metyl, nhém etyl, nhém metoxy,
nhom etoxy va

- RBT12

RBT8
RBT1LL /
N @
>
RBT10 = S
RBTI

trong d6 R®*™ duge chon tir nhém bao gdm nhém metyl vd nhém etyl va moi
RBTg, RETIO. REBTH va RET doc lap dugce chon tir nhom bao g(“)m hydro, nhom

metyl, nhém etyl va nhém axit sulfonic.

13.  Ché phim ma theo diém bat k¥ trong sb cac diém néu trén, khac biét &
chd, ché phém ma nay chua it nhit chét lam sang, t&t hon 1a dugc chon tur
nhém bao gbébm axit 3-(benzthiazolyl-2-thio)-propylsulfonic, —axit 3-
mercaptopropan-1-sulfonic, ~ axit  etylendithiodipropylsulfonic,  bis-(p-
sulfophenyl)-disulfua, bis-(w-sulfobutyl)-disulfua, bis-(@-sulfohydroxypropyl)-
disulfua, bis-(w-sulfopropyl)-disulfua, bis-(@-sulfopropyl)-sulfua, metyl-(o-
sulfopropyl)-disulfua, metyl-(@-sulfopropyl)-trisulfua, O-etyl-dithiocarbonic-
axit-S-(w-sulfopropyl)-este, thioglycol-axit, thiophosphoric axit-O-etyl-bis-(@-
sulfopropyl)-este, axit 3-N,N-dimetylaminodithiocarbamoyl-1-propanesulfonic,
3,3’-thiobis(axit 1-propanesulfonic), thiophosphoric-axit-tris-(c-sulfopropyl)-
este va c4c mudi twong tmg ctia ching.

14.  Phuong phap ling phu dién phan 16p ddng hodc hop kim dong lén it
nhit mot bé mit cla nén bao gém céc budc sau:

i) cung cap nén;
i) cho nén nay tiép xtic véi ché pham ma theo diém bat ky trong s cac

diém tir 1 dén 13; va ,
iii)  tAc dung mdt dong dién gilta nén va it nhat mét anot;
va nhd d6 ling phu 16p ndy 1én it nhit mot bé mit cia nén nay.
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