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CHUONG 1: LY THUYET VE MAU SAC
1.1. So lugc vé pham mau
% Pham nhuém (thudng goi : thuéc nhudém), nhitng hop chit hiru co c6 mau, cd
kha ning nhuém mau cac vat liéu nhu vai, gidy, nhya, da. Ngodi nhimg nhom
mang mau (quinon, azo, nitro), pham nhuém con chira cac nhém trg mau nhuw OH,
NH,... ¢4 tac dung lam ting mau va ting tinh bAm ciia pham va0 Soi.
+¢ Phan loai :
» Can ctr vao tinh nang ki thuat, phan ra cac loai phém nhudm chinh :
a) Tryc tiép: c6 nhom SO3Na tan trong nudc, kém bén dbi voi anh sang va giat
gidi nén phai kém thém chat cim mau.
b) Axit: ¢6 nhém SOsH hoic COOH ding nhudm truc tiép cac to soi ¢6 tinh
bazo.
¢) Bazo: duoc gén vao soi do phém tao mudi véi nhom chire axit trong soi.
d) Hoan nguyén.
d) Hoat tinh.
e) Phan tan : dang huyén phu trong nudc, c¢6 thé phan tan trén soi axetat,
polieste.
Ngoai phdm nhudm téng hop coOn c6 pham nhudm tu nhién tach ra tir mot sb loai
thuc vat nhu ¢ nau, cham, v.v...
> Mot s6 loai phdm nhudm tiéu biéu:
- Phdm nhudém Acridin:
DAan xuét cua acridin hodc 9 - phenylacridin, c6 nhitng nhém thé khac nhau
(OH, NH,, SH, w.) & vi tri 3 va 6. pham nhuém Acridin thudc loai pham nhuém
arylmetan c6 mau vang va da cam. Dung dé nhudm da, gidy, g0, vv.
- Pham nhuém Azo:
Pham nhudm téng hop ma trong phan tir c6 chira mot hodc vai nhém mang
mau azo, vd. -N = N - lién két v6i cac gbc thom. Pham nhudém Azo 1 nhimng chat

ran, chi hoa tan trong nudc khi trong phan tir c6 chtra cdc nhom SOsH, COOH
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hoic RyN*. Nhiéu phdm nhudém Azo (dic biét khi khong c6 nhém SOzH va co
nhoém NO,) 1a chat chay va dudi dang hdn hop véi bui khong khi d& nd nguy hiém.
Nho nguyén liéu d¢au phong phu, phuong phap tong hop don gian, hiéu sut cao,
pham nhudém Azo thudc loai cac phdm nhudém quan trong nhét (chiém trén 50%
téng san lugng cac loai phém nhudm). Dung dé nhudm vai, soi, giéy, da, cao su,
chat déo, vv. Uu diém ciia pham nhudém Azo 1a sir dung don gian va gia ré. Tuy
nhién, hién nay pham nhudm Azo d4 bi cAm sir dung & hau hét cac nudc trén thé

gidi vi c0 kha nang gy ung thu manh.

HO,

N303S~(\>—N =N

S50sNa
Vang mat troi
- Pham nhudm hoan nguyén:

Gom cac pham mau indigo, mot s6 dan xuat clia antraquinon va dong
dang, mot vai pham nhudém Iuu huynh. Loai pham ndy khong tan trong nudc nén
khi str dung phai khir véi natri hidrosunfit trong mdi trudng kiém manh nham
chuyén thanh dang hoa tan goi 1a din xuat loco bam rat chic vao sgi xenlulozo.
Khi nhudém, soi duge tam udt dung dich loco, sau d6 pham mau dugc tai sinh do
loco bi oxi hoa. Thuong loco dé bi oxi hod khi phoi ngoai khong khi hoic dung
cac chat oxi hoa nhu H,0,, kali dicromat, vv. Phim c6 nhiéu mau khéac nhau, rat
bén dbi véi anh sang, thoi tiét va giat gidl.

- Phdm nhudm Nitro:

Pham nhudém hiru co thudc ddy benzen va naphatalen c6 chua it nhat

Mot nhom nitro cung Vi nhom hidroxi - OH, imino = NH, sunfo - SOsH hodc cac

nhom khac. Vi duy, vang naphtol :
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Pham nhudém Nitro chtl yéu ¢6 mau vang; ding dé nhudém len, da, soi

axetat, poliamit, va cac chat déo.
- Phdm nhudm sunfua:

Hon hop phiic tap gdm nhiéu chit ma phan tr c6 chita cac phan di
vong, vong thom va vong quinoit; cac phan nay duoc lién két v4i nhau bang cac
nhom disunfua, sunfoxit hodc cac nhom cau ndi khac. Pham nhuém Sunfua khong
tan trong nudc, nhung néu khir bang dung dich Na,S trong nudc thi phim nhudm
chuyén thanh dang loco tan dugc (chi yéu 1a do khir cdc nhém cau ndi SS thanh
nhom SNa) va bam chéac vao vai bong. Sau khi bi oxi hod bai khong khi trén thg
soi, phAm nhudm lai chuyén thanh dang khong tan. Mau pham nhudém Sunfua
khong twoi nhung bén véi anh sang (trir mau vang, mau da cam) va d6 am, khong
bén Vi vO Xat va tac dung ctia clo. Pham nhuém Sunfua khong bén khi bao quén,
phuong phap nhudém phtc tap; thang mau thiéu mau dé. Diéu ché bang cich cho
hop chét hiru co (vd. aminophenol, nitrophenol, cic amin va diamin thom, cic
indophenol, cac azin, cic dan xuit ciia diphenylamin) tic dung v&i luu huynh (S)
hoac dung dich nudc Na,ySx (X > 2).

Vi du: Pham nhudém Sunfua vang hoic da cam c6 chta vong thiazol
dugc didu ché bang cach dun nong chay toludin, nitrotoludin, hodc nitrotoluen voi
S ¢ 200 - 250°C; pham nhudém Sunfua mau xanh nudc bién, xanh lyc va mau den
c6 chira vong thiazin va thiantren duoc diéu ché bang cich dun nitro-,
aminophenol indoanilin va cac hop chat di vong khac nhau (vi dy : phenoxazon)
V6i cac dung dich natri polisunfua & 100 dén 150°C; phim nhudém Sunfua tim
chira cac phan phenazin va thiazin, dugc diéu ché bang phan ung ciia cac pham

nhuém azin v&i natri polisunfua trong su ¢6 mit ctia dong sunfat (CuSO,). Pham
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nhuom Sunfua quan trong nhét 1 den sunfua. Phim nhudém Sunfua thudc loai ré
tién, duoc dung dé nhudm cac loai vai bong thong thudng va nhudm soi.
- Pham den anilin:
Pham den dugc tao ra do su oxi hoa anilin va cac déng dang cua né.
Dung 1am pham nhudém cho vai, da, g6...; 1am muc viét, xi danh gidy, wv.
1.2. Lich sir phét trién cia cac thuyét mau
1.2.1. Ly thuyét mau sic cb dién
Tur 1au cac nha khoa hoc d& nghién ctru va tim céch giai thich cau hoi: tai
sao thé gidi quanh ta c6 mau va mau cua chung lai khac nhau? Pay 14 van dé rat
hay nhung ciing rat kho, trai qua nhiéu thé k¥ cho dén khi cac nha khoa hoc vé vat
ly va hoa hoc phat trién dén muc cao thi méi tim dugc cac 101 giai dap twong doi
thoa dang va xay dung dugc 1y thuyét mau hién nay. Giai dap van dé mau sic cua
moi vat theo quan diém cua hod hitu co ¢6 nghia la xac dinh sy phu thudc chung
gitta su hdp thu cac tia sang trong mién thiy duoc ciia quang phd anh sang mat troi
Va Cau tao hoa hoc cua hop chét hitu co.
1.2.1.1. Thuyét mang mau
Dua trén cac quan diém ctia Butlerov va Alektsev nim 1876 O.Witt d& lap
nén thuyét mang mau cia hop chat hiru co, duoc coi 1a thuyét dau tién. Theo
thuyét nay thi hop chat hitu co ¢6 mau do ching chira cac nhém mang mau trong
phén tir, do 1a nhitng nhém nguyén tir chua bao hoa hod tri. Nhirng nhém mang
mau quan trong hon ca la:
-CH=CH- nhém etylen
- N=N- nhom azo
-CH=N- nhdém azo metyl
- N=0 nhdém nitrozo
- NO, nhém nitro
=C=0 nhom cacbonyl
Theo O.Witt thi cac hop chat hitu co chira nhém mang mau goi 1a “chat

mang”. Ngoai cdc nhém mang mau can thiét, khi dua thém vao phén tir cac chét
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mang nhém nguyén tir goi 1a “nhém trg mau” thi mau cua hop chat s& sau hon.
Trong s6 cac nhom trg mau thi quan trong hon ca 1a: -OH, -NH,, -N(CH),, -
(C,Hs),. Dua vao thuyét mang mau nguoi ta ¢ rat ra mot s6 két luan sau:

- Khi lién két nbi doi cach trong phan tir hop chét hitu co dugc kéo dai hon thi
mau s€ sau hon.

- Tang s6 nhan thom trong hop chét tir cdu tric don gian thanh cau trac da nhan
phte tap thi mau s€ sau hon.

- Tang s6 nhom cacbonyl lién két truc tiép véi nhau trong hop chit ciing ddn dén
Sau mau.

- Viéc tao thanh mdi lién két moi giita cac nguyén tir cacbon trong tirng phan tir va
khéng pha vo hé thong ndi ddi lién hop ciing lam cho mau siu hon.

- Viéc chuyén nhom trg mau thanh dang mudi va ankyl hoa nhém amin sé dan dén
Sau mau.

- Khi ankyl hoa nhém hidroxyl tronh nhan thom hodc chuyén nhém trg mau vao
lién két vong thi mau cua hop chit nhat di.

Tuy chua c6 nhitng giai thich thoa dang vé ban chat mau cta hop chat hiru
co, nhitng két luan rat ra chi dwya vao hién twong va kinh nghiém, song thuyét
mang mau da 1am co so cho cac thuyét mau sau nay tiép tuc nghién ctru sau hon,
n6 d& gop phan khéng nho vao lich sir phét trién cac chat mau, mot s6 khai niém
ngay nay van con dugc sir dung.

1.2.1.2. Thuyét mang mau quinoit

Thuyét mau nay dugc R.Nesaki dé xuat nim 1888, theo 6ng thi cac hop
chat hitu co c¢6 mau 1a do trong phan tir ciia ching c6 chia nhan thom dang
quinoit. P& minh hoa cho thuyét ndy ngudi ta dan ra vi du sau day:
parabenzoquinon (1) c6 mau vang do ciu tao quinoit; khi bi khir dén 1,4-
xyclohexandion (2) thi bj mat mau di van chtta 02 nhém mang mau; khi bi khir
dén hidroquinon (3) cling mat mau. Hién tuong nay dugc giai thich 1a do cac hop

chat (2) va (3) khéng con ciu tao quinoit nén khéng c6 mau.
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Thuyét mang mau da duogc str dung de giai thich hién twong mau cia thudce

OH

nhuém dira v30 CAu tao phan tir cta ching, tuy nhién thuyét nay chua tim ra duoc
qui luat chung, mot s trudng hop ngoai 18 dung thuyét ndy khdng giai thich duoc
mau sac (hop chit c6 mau nhung khong c6 nhoém quinoit).

1.2.1.3. Thuyét nguyén tir chua bao hoa va thuyét tao mau khi chuyén hop
chat hiru co vé dang mudi

Nam 1902 Bayer d4 tim ra hién tuong goi 12 “Galacromy”, thé hién cac hop
chat chtra nhom cacbonyl (=C=0), mau cta ching s& siu hon dudi tac dung cia
axit hay muéi kim loai. Pé 1am rd hién twong nay nim 1910 Pfeifer d4 tim thay
rang cac axit hay mudi kim loai c6 kha nang két hop véi oxy ctia nhém cacbonyl
la do nguyén tir oxy chua trong cac hop chat ndy c6 cip dién tr chua chia nén
ching c6 kha nang két hop véi axit hay mudi ctia kim loai lam cho mau sdu hon

Va cau tao muoi c6 thé viét tong quat nhu sau:

+
R R
SN~ ™~ -
_>C===0..HX— | _~C—OHX
R R
Khéng mau cd mau

O day R-:cé&c goc hitu co, HX-: 1a axit khoang.

Nam 1928 Pinte-Vixingge con nhan thiy rang cac nhém mang mau la
nhitng nhom nguyén tir chua bao hoa hod tri, khi chuyén sang dang ion thi mau s&
sau hon.

1.2.1.4. Thuyét dao dong mau

Pé giai thich ban chét ctia hién tugng mau, nim 1910 Porai-Cosix lan dau

tién nghién ciru sau vé thuc chat cia hién tugng mau, d4 gan kha ning hap thu cac
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tia sang véi qua trinh thay d6i cac méi lién két gilta cac nguyén tir trong hop chét
mau. Theo dng thi trong phan tir ciia hop chit hitu co chua bao hod lién tuc xay ra
bién d6i hodc giao dong cac lién két, va gia thiét rang sy hap thu chon loc céc tia
sang 1a két qua cua su giao thoa giao dong cia cac tia sang ddng bd voi dao dong
cta cac 1ién két ndi phan tir trong cac hop chat chua bao hod. Néu nhu tdc do giao
dong cua cac lién két cua cac hop chat hiru co & mic dong bd ciia cic tia sang
trong mién quang phd nhin thay thi diém hap thu cuc dai cta cac hop chét s&
chuyén dén mién nay 1am cho hop chat mau. Thuyét dao dong mau d3 tién thém
mot bude nita trong viéc giai thich ban chat cia mau séc.

1.2.1.5. Thuyét nhiém sac

Khi nghién ctru vé ban chat cia mau sic, nim 1915 nha khoa hoc ngudi
Nga 1a V.A.Izamanski d dé ra thuyét nhiém sic. Theo ong thi kha ning hap thu
chon loc anh sang ciia chat mau hiru co khong chi do ching chita cic nhom mang
mau ma con do chiing c6 nhing thay ddi cdu tao trong phén tir nho su 1ién hop cua
c4c nhodm mang mau riéng biét va sy tuong tac dién tir trong hé thong lién hop.
Ong goi trang thai ctia phan tir lac ndy goi 12 trang thai nhiém sac.

Trang thai nhidm sic cia mot hop chat xuat hién khi ¢ mot dau cua hé
thdng ndi d6i lién hop chira nhém nhuong dién tir nhu: -NH,, -NR,, -OH, -OR, -
CHs, -Cl; va & dau kia chira mot trong cdc nhom thu dién tir nhu: -NO,, -SO3H, -
COOH, -CN. Do két qua tuong tic ciia cac nhom ndy qua hé thong ndi doi lién
hop 1am phét sinh trang thai dac biét cia phan tir d6 1a sy canh tranh dién tich cua
c4c nhom & hai dau hé théng ndi d6i 1ién hop, chuyén hop chat sang trang thai co
mau. Thuyét nhiém sic da gop phan giai thich ban chat mau cua mot sé hop chat
hitu co.

1.2.1.6. Thuyét dién tir vé hop chat hitu co c6 mau

Nho nhirng thanh tuu ctia cac nganh vat ly va hod hoc ngudi ta d& xac dinh
rang chi c6 cac electron hod tri ctia chat mau méi tham gia vao qué trinh hap thu
anh sang kém theo sy chuyén dong cta ching. Khi hap thu 4nh sang thi hop chat

mau sé& tiép nhan ning lugng cua cac photon, 1am cho cac electron ¢ vong ngoai
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chuyén sang trang thai kich thich, sau d6 ning luong ndy cd thé chuyén sang cac
dang: quang ning, hoa ning, nhiét ning, ... va hop chat mau lai chuyén vé trang
thai ban dau. Nhu vy 12 sy hip thu 4nh sang 12 két qua cua sy tuong tic clia cic
electron vong ngoai cia cac nguyén tir va phan tir cac hop chat hitu co véi photon
anh sang.

Nhiing hop chat hitu co nio co lién két cac electron vOng ngoai véi nhan
yéu thi chi can nang luong cla céc tia c6 budc song dai trong mién nhin thay duoc
ctia quang pho ciing du 1am chuyén dich va hap thu mot phan cac tia nay lam cho
n6 c6 mau. Hop chit nao c6 electron lién két voi nhan con yéu thi can it ning
luong dé kich thich ching, cang d& hap thu cac tia c6 budc song dai hon va cho
mau sau hon. Nguyén nhan lam cho cac electron vong ngoai lién két véi nhan yéu
la: trong phan tir chira hé thong ndi ddi 1ién hop dai, trong hé thdng nay ngoai
nguyén tir cacbon ra con cd cac nguyén tir khac nhu oxi, nito, Iuu huynh, ...; do
anh huong cua cac nhom thé, do hién tuong ion hod phan tir va cau tao phang cia
phan tir.

1.2.2. Ly thuyét mau hién dai

1.2.2.1. Ban chit cia mau Sic trong tu nhién
* Pé ¢o sy cam nhan mau sic cua vat, can phai c6 du 3 yéu td: ngu@)n sang, vat
va ngudi quan sat.
* Mau sic ctia vat chat trong ty nhién duoc tao thanh do su twong tac giita anh
sang chiéu vao véi bé mat cua vat. Su tuong tac nay chinh 14 sy hip thu c6 chon
loc céc tia sang c6 budc song khac nhau trong dnh sang chiéu vao va su phan xa
lai nhirng phan con lai ctia anh séng,
* Mau sic nhan tao

Specular and Diffuse Reflection
« Mau sic cua cac vat dung san xut

ra dugc con nguoi tao ra bﬁng cach .
dua 1 chit mau (thuéc nhudém hoic W .

pigment) 1én bé mat, vi du: vai, gidy,

)

Specular Diffuse
Reflection Reflection
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moi rudng son...

« Mau sic con c6 thé dugc tao ra bang nhitng twong
tac anh sang khac : su giao thoa, su nhiéu xa.

« Mau hitu sic: c6 su hip thu chon loc va phan xa
mot sd tia sang c6 budc song nhat dinh. Cé thé 1a
mau don sic hoic mau da  séc.
« Mau don sic: chi phan xa 1 tia cia quang phd anh
sang mat troi.

« Mau da sic: mau cua tap hop cac tia phan xa

nhung cuong do va ti I¢ cac tia nay khong nhu

nhau. Mau cia vat thé 1a mau cua tia phan xa
chiém ty 18 16n nhat hoa véi cac tia con lai theo I
quy luat phbi mau.

« Mau v sic (mau tién sic, mau trung hoa): dic
trung bang cudng d6 nhu nhau cia cac tia phan
Xa & tit ca cac budc song: khong co tia troi,

chung trung hoa Ian nhau nén mat ngudi khong

cam giac duoc sac thai riéng ciia mau.
, , . . N 400 Wavelength (nm)
» Anh sang trang : phan xa 100% tia toi

« Mau den : hap thy 100% tia t6i, phan xa 0%

* Mau xa&m : phan xa x% tia toi.

* C4c thudc tinh ctia mau sic

« Mau hiru sic 1a mot dai lugng 3 chiéu cta 3 théng s6 :
tong mau, do thuan sic, do sang.

 TOoNg mau : 1a tén goi 1 mau, md ta sic diéu cua mau,

dugc quy dinh boi bude song trdi ctia mau. Cyan
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« D6 thuan sic: (46 bdo hoa): mac do tinh khiét _
ciia mau, duoc danh gid bang ti 1& cia d6 anh —:

thanh phan don sic so v4i d6 anh chung. Mau

don séc c6 do thuan sic 100%. Mau vo sic c6 do thuan sic 0%.

« Po sang: mirc d6 sang toi ctia 1 mau, duoc danh gia bang phan trim cia tia phan
chiéu so voi tong chim tia toi.

* Mau ndng, mau mat: * Mau bo tro: da cam - xanh da troi; do -

xanh luc; vang - xanh lam

cooler

* Hiéu trng cao mau, hiéu tmg sau mau

o
méu tring

N N huwéng nhat miau
mau ving luc

hyperchromic
mau vang

hypsochromic bathochromic

mau da cam

(nhat mau) (sdu mau)

mau do

hypochromic
mau tim

mau xanh lam
mau xanh da trii

huwdng siu mau mau xanh luc

Y miu den
Wavelength
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* Hi¢u trng cong mau, hiéu tng trir mau

Cyan Tellow

1.2.2.2. Ciu tao clia vat thé c6 mau
Do ciu tao hod hoc khac nhau nén dudi tac dung cua anh sang, moi vat sé
hap thu va phan xa lai cac phdn tia t&i voi ty 16 va cuong d khac nhau. Nhiing
tia phan xa ndy sé& tic dong vao hé thdng cam thy thi giic va truyén thong tin
vé hé théng than kinh trung wong dé hop thanh cam giac mau, mau ciia mdi vat

chinh 1a mau hop thanh cua cac tia phan xa.

1.2.2.3. Thanh phén cua 4nh sang chiéu vao vat thé va goc quan sat

= Mau quang phé 1a nhitng mau nhan duoc khi phan tich anh sang trang ra
thanh nhiing tia mau hop thanh nho cac dung cu quang hoc, méi mau duogc dic
trung bang mot budc song nhat dinh tir 380nm dén 760nm va dugc goi 1a mau
don sdc (mau ndy twoi va thuan sic)

= Mau vo sic 1 nhitng mau duogc dic trung bang cuong dd mau nhu nhau cua
tat ca cac budc song. Mau v sic nhu 1a mau trang, mau ghi, mau den.

= Mau da sic 12 mau cua tap hop céac tia phan xa cia mot vt nao dé c6 budc
song khac nhau nhung cuong do va ty 1€ cua cac tia nay khong nhu nhau, mau

chu dao 1a mau cua tia phan xa ndo chiém ty 1¢ 16n nhat.
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1.2.2.4. Tinh trang ctia mit nguoi quan sat

« Khong c6 su tham gia ctia mat nguoi thi khéng c6 y niém vé mau sic.
« Trén co sé cua thuyét 3 mau, nguoi ta giai thich rang méit cam thu duoc mau,
phan biét duoc cac sic thai khac nhau trong thién nhién 1a do sy phéi hop cua 3
mau co ban: do, xanh luc va xanh lam.

« Khi mit nhan dugc thong tin mau dudi dang ning luong song cua anh sang thi
hé thong day than kinh thi giac s& truyén hinh anh vé nfo, & ddy ndo sé& tap hop
thdng tin va dung 1&n cac yéu té vé mau Sic cia vat.

« V/8ng mac ctia mét dugc ciu tao tir 2 té bao hinh que vd  Rop cone
hinh non: e
+ Céc € bao hinh que 1am nhigm vy phan bigt sy khic @) g~ meni

nhau vé cudng do cua hinh anh sang tao trén véng mac,

khdng tham gia vao viéc cam nhan mau thi giac.
| / outer segment
IJ»‘ photopigment

« C4c té bao hinh nén c6 ba mién nhay cam cuc dai tuong
ung vdi cac bude song ciia cac mau : do, xanh luc (dtng 1a vang luc) va xanh lam
* C4c yéu to anh huong dén sy cam thu mau sic

- Ngudn sang khac nhau: C&c ngudn sang khac nhau: anh sang mit troi, dén
huynh quang, dén Vonfram,.. s& 1am cho cling mot qua tdo c6 mau sac trong khac
nhau.

- Nguoi quan sat khac nhau: Mau sac c6 thé s& dugc cam nhan khac nhau do ngudi
quan sat khac nhau

- Hudng quan sat (goc quan sat) khac nhau: Goc ma vat dugc quan sat va goc ma
n6 duoc chiéu sang phai khongddidé su truyén dat mau duge chinh xéc.

- Nén khac nhau:
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- Kich c& khac nhau:

1.3. Tinh chat ctia anh sang va su hap thy 4nh sang cia vat thé
1.3.1. Ban chat cua anh sang
a. Bdn chit séng hat ciia dnh sdng
« Anh sang nhin thay, tia cuc tim, tia X, song radio, song truyén hinh...tat ca déu
la nhitng dang nang lugng dién tir dugc truyén trong khong gian dudi dang song,
cling giéng nhu cac buc xa di€n to khac dugc dac trung boi

budc song A, tan sd v, hodc chu ky T, v6i v =1/T hodc c =v.\ .

wavelength

amplitude one cycle

N INTLN N AN
VvV V VIV/VIV
* V¢i sy ra doi cua thuyét luong tir, anh sang con mang ban chat hat.

E=hv=hc/A, véih: hang sb Plank = 6,626176 * 10-34 Js

hd Mét phOtOn bl Electromagnetic Spectrum
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nang lugng anh sang cua vat chat.

« Mot photon duoc sinh ra khi dién tir tir trang thai kich thich chuyén sang mot

quy dao khac gan nhan hon va tai di mot nang luong ma nguyén tir bi mat dudi

dang tia sang ma budc séng ty 1& nghich v6i ning luong duoc truyén di —» sy

phat ra ning luong anh sang clia vat chét.
b. Anh sang mat troi

« Anh sang nhin thay khac véi

cac dang birc xa dién tir khac

¢ kha nang lam kich hoat vong

mac cuia mat nguoi.

« Ving &nh sang nhin thay,

budc song dao dong tir khoang ~ Mavelenth

400 nm - 700nm.

* Dudi 400 nm 1a anh sang cuc sy
Energy

tim.
e Trén 700 nm la anh sang

hong ngoai
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Nhu vay dai pho cta anh sang mat troi 12 dai quang pho lién tuc cé budc

song thay d6i tir 400 - 700 nm.

_ Frequency(THz]

; : | - I'
7RO 700 i RO0 il 500
400 A5 500 il £00

_ , | | I

Visible Light 2= Wavelengthfnm]

¢. Anh sang nhan tgo
« Khac vé6i quang pho lién tuc ctia 4nh sang mit troi, anh sang nhéan tao ¢ quang

pho dit quang.

Hydrogen

Soditm

Helitun

Meon

Mlercuryy

L 1 L 1 1 1 1
350 00 450 00 550 a00 B350

wawelength (o

Véi nhimg k¥ thuat hién nay, con ngudi d4 tao nén duoc nhimg ngudn
sang nhan tao c6 kha ning phat ra cac buc xa c6 quang pho lién tuc gan véi anh
séng trang (vi du dén xenon).

1.3.2. Thuyét dién tir vé hop chat hiru co c6 mau

« Khi 1 phan tir hip thu ning luong birc xa dién tlr, phan tir c6 thé trai qua nhiéu
dang kich thich: kich thich chuyén dich dién tur, kich thich quay, kich thich lam
bién dang day ndi lién két, kich thich lam thay d6i spin hat nhan.

« Ning luong trong viing anh sang nhin thay chi yéu gay ra su chuyén dich cua e
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I6p bén ngoai (e hoa tri). Khi hp thy anh sang thi hop chat mau s& tiép nhan
nang lugng ctia photon 1am céc dién tir vOng ngoai bi chuyén sang trang thai kich
thich, sau d6 phan ning luong ndy cd thé chuyén sang cac dang: quang ning, hoa
nang, nhiét ning...va hop chat mau s& chuyén sang trang thai ban dau.

c‘(anti-hnnding)

[
- . =" (anti-bonding)
" -3 n— o
n-px -

2 x> xp owao”
u n (non-bonding)
o ox

x (bonding)

o (bonding)

AE n>7* <AE n>n* <AEn-> o* <AE o> o*

Sy hap thu ning luong & ving budc song dai chu yéu giy ra sy chuyén
dich dién tir n—>1*, 1 —> 7*. Do vay cac hop chit hiru co mang mau thudng 1a
nhitng hop chat c6 hé théng nbi doi cach dai trong phan tu.

Nho nhirng thanh tyu ctia cac nganh vat ly va hod hoc ngudi ta d& xac dinh
rang chi c6 nhimg dién tir vOng ngoai cua chit mau maéi tham gia vao qué trinh
hap thu anh sang kém theo su chuyén dong ctia ching. Khi hap thy 4nh sang thi
hop chit mau s& tiép nhan nang lugng cua cac hat photon, lam cho cac dién tu
vOng ngoai bi chuyén sang trang thai kich dong, sau d6 phin ning luong nay
chuyén sang cac dang : quang ning , hoa ning, nhiét nang ...va hop chat mau s& vé
trang thai ban dau. Nhu vay su hap thy 4nh sang 1a két qua cta sy tuong tac cia
cac dién tir vOng ngoai cua cac nguyén tir va phan tir cac hop chat hitu co véi
photon anh séng.

Nhiing hop chit hitu co nao c6 lién két cac dién tir vong ngoai véi nhan yéu
thi chi can ning luong ciia cic tia cd budc song 16n trong mién thdy duoc cua
quang phé ciing da 1am chuyén dich va hap thu mot phan céc tia nay 1am cho n6
c6 mau.Hop chit nao cé dién tir vong ngodi cang yéu thi cang can it nang lugng
dé kich dong chung, cac dé hap thu cac tia co budc song dai hon va c6 mau siu

hon. Nguyén nhan 1am cho cac dién tir vong ngoai lién két véi nhan yéu 1a: trong
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phan tir chira hé thong mbi lién két ndi ddi cach dai; trong hé thong nay ngoai
nguyén tir cacbon con ¢ cac nguyén tir khac nhu oxi, nito , luu huynh... do anh
huong cua cac nhom thé , do hien twong ion hod phan tir va cau tao phang cua
phan tir.
a) Anh huwéng ciia hé thong lién két ndi doi
Trong cac hop chit hitu co thuong gip hai loai lién két co ban: lién két don va
lién két doi. Dé kich dong cac dién tir trong mbi lién két don can c6 mot ning
luong 16n, twong (mg voi cac tia song ngan, nén nhimg hop chat chi chira mot loai
lién két ndi don thuong khong c6 mau. Nguoc lai cac dién tir vOng ngoai ciia moi
lién két ndi do6i do lién két v6i nhan yéu, chung linh dong, nén chi cin mét ning
luong nho cling du kich dong, nén chung c6 kha nang hap thu céc tia sing co budc
s6ng l6n hon trong mién thay duoc ciia quang phd va chiing ¢ mau
Néu nhu cac méi lién két ndi doi va ndi don trong mot hop chét hitu co xép lién
tuc thanh mot hé théng “mot cach mot” hay con goi “ndi ddi cach”, “nbi d6i lien
hop” thi cac dién tir vong ngoai sé linh dong hon. B0 linh dong cta cac dién tir
vong ngoai trong hé thong nay phu thudc vao céac yéu to:
+ Do dai hé thong
+Ban chit cac nguyén tir chira trong hé thong
+ Céu tao cia hop chit ( mach thang hay mach vong)
Néu nhu tong s6 mdi lién két nbi doi kha 16n nhung khong liien hop thi hop chat
cting khong c¢6 mau hoac mau khéng sau.
b) Anh hwéng ciia cAc nguyén tir khac ngoai cacbon
Khi trong hé thong mdi lién két ndi d6i cach ciia mot hop chat hitu co nao do
ngoai cacbon con chiru cac nguy@n t6 khac nhu: O,N,S...do cic nguyén tir ndy cO
dién tich hat nhan va khoang cach tir nhan dén cac dién tir vong ngoai khac nhau,
khi nam chung trong hé thong lién hop thi cac dién tir vong ngoai nay dé dang
chuyén dich tir nguy@n tir ndy sang nguyén tir khac tac 1a ching linh dong hon,
nén cac hop chét ndy sé& hap thu dugc céc tia sang c6 bude song 16n hon va c6 mau

sau hon.
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c) Anh huéng ciia cic nhém thé
Céc phan tir ctia hop chat hiru co khi ¢ trang thai kich dong ludn khac véi trang

thai binh thudng cta chung. Khi hip thu ning luong cia cac tia sang thi Sy phan
bd mat do dién tir vOng ngodi sé& bi thay doi , mat do dién tir s& tang 1én hoic giam
xudng & nhing vi tri nhat dinh ciia phan tir . Nhitng hop chat hiru co chta trong
phan tir hé théng moi lién két ndi d6i cach sé& co kha nang phan cuc dé hon cac
hop chat khac ; kha ning ndy sé& ting 1én manh mé& khi ¢au mach va cudi mach c6
chtra cac nhom thé c6 kha ning thu hay nhudng dién tir . Diéu nau lam cho dién tir
vong ngoai linh dong hon va két qua 1a hop chit s& c6 thé hip thu duoc cac tia
sang c6 budc song 16n hon va mau s€ sau hon.

d) Anh huéng ciia swrion hoa phin tir

Khi phan tir hop chét hitu co bi ion ho4 thi mau cia chung ciing thay doi

Thi du : benzaurin sunfoaxit c6 mau vang trong moi truong axit ¢ mau do do bi
ion hod nhu sau:

OH. i i 0 OH. : : _OH"
c” H* c”
ﬁ
©/SO3H PH=1,5 ©/SO3H

Mau vang mau do

Hay alizarin ¢6 mau vang trong mdi truong kiém c6 mau tim :

@]

o

I
@]
@]

o)
NaQH
== (I
0 0
Mau vang mau tim

e) Anh huwéng ciia ciu tao phén tir
Theo thuyét dién tir @& cho phan tr hop chat hiru co c6 mau siu thi yéu cau

quang trong 1a phan tir ctia nd phai c6 cdu tao phang nhd d6 ma su twong tac cia
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cac dién tir khong bi can tro. Bat ky yéu td ndo pha v yéu cau ndy ciing anh
hudng dén mau cia hop chat.

1.4. Nguyén ly phdi ghép mau

1.4.1. Kha nang cam thy mau cta mat

Mau 12 mot hién tuong phirc tap mang ca ban chat vat 1y va tam ly, hay noi
cach khac mau mang dic diém cua ning luong séng anh sang dugc cam thy bang
mat, khong c6 sy tham gia cia mat thi khong c6 y niém vé mau sac. Nhiing nguoi
bi mU hay loan thi tir nho s& khong c6 khai niém vé mau Sic, nhitng ngudi co tat
vé mat ciing khong c6 kha niang nhan biét va danh gia dung vé mau sac.

Mt c6 thé xem nhu dugc cdu tao bang mot hé thong quang hoc rét tinh vi
gom c6: mot thau kinh chinh 1a thuy tinh thé dugc che boi gidc mac va thuy dich
dé ngan can nhimg tia cyc tim c6 hai cho mat; mot mang ngin 1a trong den giup
cho con nguoi hé mé rong hay hep. Khi nhan dugc thong tin mau dudi dang nang
luong séng clia anh sang thi hé thong day than kinh thi giac s& truyén hinh anh veé
ndo, & day ndo sé& tap hop va dung lai cac yéu tb cta hinh anh.

Trén co s& ctia thuyét ba mau, ngudi ta giai thich rang: mat cam thy dugc
mau, phan biét duoc cac sic thai khac nhau trong thién nhién 13 do su phéi hop
ctia ba mau co ban. V&ng mac cua mat dugc ciu tao tir hai loai té bao hinh que va
hinh ndn, ching c6 kha nang cam thu cac tia c6 budc song nhat dinh cua anh sang
trang. Nhimg té bao hinh que 1am nhiém vu phan biét su khac nhau vé cudng do
cua hinh anh sang tao ra trén vong mac, khong tham gia vao viéc cam nhan mau
cta thi giac. CON té bao hinh nén c6 3 mién nhay cam cuc dai twong ing véi budce
song cua cac mau: do; xanh luc va xanh lam, ching co6 chic nang chinh tong viéc
tao nén cam giac mau. Mdi khi nhan dugce tin hiéu mau tir moi trudng xung quanh,
thdng qua cac nén nhan cam Gng v4i 3 mau trén, ching hoi tu lai va truyén vé
than kinh thi gidc, sau d6 vé vo ndo. O vo ndo mau s& duogc tai tao va cho ta nhan

biét day du ve sac thai cia no.



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

1.4.2. Sy tuong phan mau va sy hai hoa mau

Trong in hoa ciing nhu trong may, dan va ghép cac mau khac nhau dé tao
ra cac san pham da dang vé mau sic, can phai dic biét luu ¥ dén anh huong qua lai
gitta cac mau khi chung dugc xép gin nhau. Sy anh hudng d6 biéu hién ¢ sy thay
d6i sac thai, cudng do va anh sang caa cac mau. Su thay doi nay phy thudc vao su
xép dit vé khong gian va dién tich cac mau.

Sy thay d6i sic thai mau phan anh anh hudng qua lai gitta mau nay véi
mau khac dé khi ching gin nhau ma nhimg mau d6 lai cé sic thai khac nhau.
Trong trudng hop xép cic mau cach xa nhau thi sic thai ctia cac mau manh s& 1am
thay doi sic thai ctia cac mau bén canh theo hudng bd tro cia mau manh. Vi du,
mau xam trén nén do s& co sic thai cua mau xanh luc, mau xam trén nén xanh 14
cly s& co sac do, mau xam trén nén xanh lam s& c6 sic vang. Khi xép hai mau
thudc cip mau bo tro tirc 1a hai mau co sic thai hoan toan khac nhau thi sy anh
hudng qua lai cia ching dudng nhu khong ton tai hay c6 thé noi 13 sy twong phan
gitta chiing trd 18n bdo hoa. Vi du, mau vang trén nén xanh lam hoic mau do6 trén
nén xanh lyc. Sy thay d6i vé do tuoi sang ctia cac mau xép gan nhau s& xay ra khi
chung c6 d6 twoi sang ciia cac mau xép gan nhau s& xay ra khi ching c6 d6 tuoi
sang khac xa nhau. Mot hinh vudng mau xam trén nén trang s& cho cam giac nhu
hinh d6 bi t6i di. Con khi né & trén nén den thi lai sang ra.

Sy twong phan vé sic thai va do tuoi sang cia cac mau thuong xay ra rd
nét ¢ ranh giGi giita ching. Pé giam bét sy tuong phan ranh gidi d6 nguoi ta
thudng tach biét cac hinh c6 mau sic khac nhau bang cac duong vach den, tring,
Xam hodc tao nén c6 mau clng véi anh mau ciia mau twong phan. Vi du, mau vang
lyc trén nén xanh luc s& cho cam giac nhu mau vang thudn sic.

Dién tich cta cac hinh mau ciling c6 quan hé qua lai vdi sy anh huong cia
mau sic: Néu dién tich ctia mau cang Ién thi anh huéng ciia nd cang manh. Pong
thoi d6 sang va cudng dd mau ciing c6 anh huong dén dién tich cua cac hinh. Vi
du, dién tich hinh mau s& cho cam giac nho di khi n6 nam trén nén sang hoic dién

tich hinh mau téi trén nén sang s& cho cam gidc nhd hon hinh cling dién tich ¢
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mau sang tren nén tbi. Pidu nay duoc giai thich nhu sau: nhimg dudng vién cia
cac hinh sang qua véng mac mét ngudi s& bi chay dai ra hon 1a cac duong vién
quanh hinh téi.

Tir nhitng dic diém va tich chit mau sic d& néu thi sy phéi mau hai hoa s&
lam cho mau sic c6 ¥ nghia quan trong trong cong nghiép va cudc song.

1.4.3. Phuong phép phbi mau pham mau

Phéi hop thudc nhudm dya trén nguyén ly ghép cong va ghép trir cac tia
mau quang phd va nguyén ly ghép tir ba mau co ban. Piéu khac chi yéu véi ghép
mau quang hoc 12 & chd thudc nhuém khéng phai 14 cc san pham tinh khiét co
mau don sic, lai chtra cac phu gia nén mau tao thanh cd sai léch so voi ghép quang
hoc. Phéi mau tir thudc nhudém ki thudt con goi 12 ghép mau quang hoc c6 thé
thuc hién bang bién phap tha cong hodc thiét bi xir Iy bang may tinh dién tir. DU
dung phuong phap nao ciing phai dya vao cac nguyén tic sau:

- Phai dung thuc nhudém cling 16p theo phan 16p ki thuat va ¢ cac tinh
chat ky thuat tuong ty nhau: cung diéu kién nhudém (nhiét do, tri sb pH, xtuc téc,
phu gia); cling c6 tdc d6 bat mau; cung c¢6 dd bén mau véi cac chi tiéu khac nhau;
V.V...

- Khi phéi thuéc nhudém thudc cac 16p khac nhau dé nhudém vai thi can
chon nhimg loai khong tich dién trai ddu, khong chira cac phu gia c6 tinh chét ky
nhau 1am cho dung dich nhudém bi két tua, sa ling hodc bién mau, kho ghép dong
mau;

- CO thé phdi tir hai thubc nhuom ky thuat dé tao nén mau méi can thiét
nhung sb mau méi tao thanh s& bj han ché. Pé tao nén nhiéu gam mau khéac nhau
ngudi ta ding thuat phdi ghép tir ba mau co ban: do, vang va xanh lam hoic do,
vang va xanh lyc. D6 thi ghép mau duoc thiét 1ap theo hinh tam giac déu, mdi mau
co ban dugc dit & mot dinh cia tam giac, ty 18 phdi ghép duoc chia déu theo céac
canh, mau tao thanh s€ theo quy luat sau:

- Theo mdi canh cuia tam gidc s& nhan duoc mot ddy cAc mau trung gian do

két qua ghép tir hai mau;
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- Theo cac dudng cao cua tam giac s& 12 ddy mau do két qua bo tro nhau
ctia nhiéu cip mau twong tmg;

- Tam cua tam gidc va ving phu cin s& 1a mién c6 mau v sic (ghi, xam)
do hiéu qua trung hoa lan nhau cua ba mau co ban c6 cuong do mau tuong duong;

- Céc diém khac ndm & bén trong tam giac s& 1a vo s6 cac mau dugc phdi
ghép tir ba mau co ban vai ty 1€ khac nhau, mau va anh mau cua ching tuy thudc
vao toa do trén tam giac.

Tam giac mau dugc biéu dién nhu sau:

do

tim ghi > dacam

xanh lam vang
xanh luc

Hinh 1.3. Tam gi4c phéi ghép mau

Viéc chon ba thuéc nhuém dung lam ba mau co ban dung véi yéu cau cua
ly thuyét rat kho thoa mén, trong thuc té yéu cau ndy chi 14 twong ddi nén mau va

anh mau thu duoc do hiéu qua phéi ghép phu thudc nhiéu vao ba mau ban dau.

v Qui ludt b6 tro mau theo dwong tron:

Hinh 1.1. Puong tron bo trg mau
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- Theo chu vi cta dudng tron, mdi mau cé thé xem 1a két qua phdi cong cta 2

mau bén canh dé tao mau trung gian.

- Khi phéi 2 tia mau nam dbi dién véi nhau trong vong tron mau thi s& nhan
dugc mau trung hod (mau trang). Nhitng cip mau nhu vay goi 14 mau bb tro,
tap hop tit ca cac mau ndy ciing tao thanh mau trang & tim vong tron. Theo
vong tron mau, ¢4 5 cap mau b tro chinh 1a: xanh lam — vang, tim — vang luc,

do tim — xanh luc, do - xanh luc lam, da cam — xanh da troi.

* Chl y: Khi phdi mau hdn hop 2 thuéc nhuém véi nhau s& khong cho mau
nhu khi phdi 2 tia don sic. Nguyén nhan l1a do thuéc nhuém khong cé kha ning
phan xa cac tia don sic ma phan xa tap hop cac tia 1an can, nén hiéu qua bo trg

mau khéng hoan toan theo qui luat ctia phdi mau quang hoc.
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CHUONG 2: CHIET TACH PHAM MAU THIEN NHIEN
2.1. Quy trinh chiét tach

2.1.1. Lya chon, thu hai va xur Iy nguyén liéu

- Thuc vat hoc vé ngudn nguyén liéu:

+ Pinh danh nguyén li¢u

+ M ta thuc vat: Trit lugng, tinh hinh phaét trién, dic diém sinh thai,. ..

- Thu hai nguyén liéu: Thoi gian, bd phan,...

- Xur ly nguyén li¢u:

+ Lam sach

+ Say: Nguyén liéu c6 thé ¢ dang 1at, bot hodc nguyén maiu, duoc siy dudi
nang luong 1a dién, than, hong ngoai, vi song, siéu am,...)

- Bao quan: D6 am thich hop va c6 ché d6 bao quan san toan nhu bao bbi,
chai lo,...

2.1.2. Lya chon phuong phép chiét tach

- Phuong phép vat ly: Phuong phap ép

- Phuong phap hoé hoc: Chiét trong dung méi:

+ Lua chon dung méi

+ Chon phuong phap chiét: Chung ninh, Soxhlet

2.1.3. Phan tich, kiém dinh, danh gia san pham chiét tich

- Tinh ché:

+ San pham tho: xac dinh bang phuong phép hap thu phén tir, GC-MS

+ San pham tinh khiét: Sic ky ban mong, sac ky cot.

- Panh gi4 san pham:

+ Ngoai quan: Trang thai, mau sic, mui vi, d6 hoa tan.

+ Tinh chat :

* Vit ly: Nhiét d6 soi, nhiét do nong chays,...

* Hod hoc: Céac phan ng dac trung.

- Xac dinh ciu trac: Cac phuong phap vat 1y hién dai nhu IR, UV-VIS,
NMR, MS,...
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2.1.4. Phan tng chuyén hoa pham mau thién nhién
Sau day 1a mot sé vi du vé phan tng chuyén héa ciia pham mau thién
nhién:

- Chuyén hoa ctia hop chit anthocyanin theo pH:

OH

red at PH<3

violet at PH=7-8

blue at PH>11

- Chuyén hoa ctia hop chit indigo:

Khi tién hanh Halogen hoa truc tiép indigo s& thu duoc san pham cubi
cung la 6,6-dibrom indigo ¢6 mau tim anh do.

%ﬁ |
NH H

PRV Ak & \C=C/” ¥

o |\‘NH/ B \C ey +Bf2 Br m/ \

6,6-dibrom indigo mau tim anh do
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Khi sufo héa bﬁng monohidrat hoac axit sunfuric dam dac c6 dun
nong sé tao ra 5,5 disunfunic indogo mau xanh

04

; hs A A . A

i S VT A |

O/C%c C/NH /‘ H2S0, | 'Il i Il' |

| _ o s A - '-.'-I."'\
o= X - e Y i

3 e

Trong mot thing nudc ndong mot sé lodi vi khuan dé tao ra hydro
chuyén d6i mau cham khéng hoa tan thanh cham trang hoa tan.

0 OH ;—i
I N
el Ny A I
5 |\NH”' B e TR - " "{
I H HO

Indigo cham trang

+ [O] HO
HO N L | OH
HO !

OH OH
Hematein Hematoxyin

& )
|

ot
-

0

- Flavonoid (Catechins, Theaflavins..)
Qua trinh oxi hda catechin trong tra xanh thanh theaflavins trong tra den vdi tac
dung cua enzim:
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enzim HO

Ok

- So dd chuyén héa tong hop melanin:

TVros nase Tyrosmase (x]

CD{JII L‘rt “O0H Gios
m /\)/V V\]/‘\(
0y Ak

Dopa Dopaguinone

ol
@\—i Leucodopachrome (cyclodopa)
UH COOH

Tyrosinase, Peroxidase

T 000

5,6-indolequinone Dopachrome

DOH
5 G-dlhydrowndola (IZIIHIJI

Mel - Dopachrome
elanin < Tautomerase
mrm (J-‘J il

5.6-dihydroxyndcle-z-carboxylw acid (DHICA)

- Qua trinh sinh tong hop, va mot s6 chuyén hoa cia carotenoid

R-caroten 1a mét tién vitamin A. Khi vao co thé nd s& duoc chuyén hoa
thanh 2 phan tir vitamin A.

Carotene oxydase Alcohol dehydrogenase
R-caroten +protid » Retinaldehyde—— pvitaminA
(moi trudng nude) (Ester vitaminA)

VitaminA tu do(rugu)
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H,C ~
H H . = e W
HC._CH, [0 [ 4 [ )
R W Hve%’%r/ﬁ%f%’f“ﬁwfy
. f-carotene CH:; CHa 3
CH, '
Hﬂ':‘\' .,’_,-'CH3 (?:IHS l_1 (ﬁt‘lﬂ CHD Hac, /CHH CHH 1
- "x]_,f""‘-‘:ﬁ_,.,- R R, T J,.-H" = ‘-.\_',/"m"\-:h
[ 1 10 12 [ J— |
e -HCH'E“ rans retinal . CH ’ﬁ"‘c”a
5 a 11-cis retinal CHO
CH CH; CH CH
HyC._CH ’ HyC.. CH 3 3
W OH | PPN COOH
CHg retinol CH; retinoic acid

Hinh 2.1. Chuyén hod f3-caroten thanh Vitamin A

Tat ca cac carotenoit déu 1a hop chat c6 mach 40cacbon, gom 8 donvi

gidng nhau, mdi don vi gdbm 5 cacbon phan nhanh (izopren). Trudc hét axetat tao

nén axit mévalonic,

e Tu axit mévalonic hinh thanh izoprentenylpirophosphat (IPP) (XVII) co su

tham gia ctia ATP.

e Cac IPP lan luot két hop cho ra geranylpyrophosphat c¢6 10C, va

facnesylpyrophosphat c6 15C va sau d6 cho ra geranylgeranylpyrophosphat

c6 20C (XVII).

e Hai don vi 20 C s& két hop dé sinh ra Phytoen c6 40 C (7,8,11,12,7 ', 8', 11

', 12'-octahydro-gamma, gamma-caroten) (XI1X) , 1a co s cua carotenoit.

e Su dehdrogenaza hoa cac Phytoen tao phytofluene (157, 7, 8,11,12,7 ', 8'-

hexahydro-gamma, gamma-caroten (XX), zeta-caroten (7,8,7,

tetrahydro-gamma, gamma-caroten) (XXI), va neurosporene (7,8-dihydro-

gamma, gamma-caroten) (XXII)
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e Cubi cling tao ra Lycopen (I)

XVII AVIIL

Hinh 2.2. Sinh téng hop Lycopen
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Phan @ng ngoai diép Cac phan @ng chinh Phan &ng 6 luc lap
luc
Cac chat du trir » Axetat (2C) € CO;,

Axit Mévalonic (6C)

izoprenter*/lpirophosphat
(IPP) 5C

geranylpyrophosphat (10C) | Tocoferol _ vitamin K,

Skyalen ¢ facnesylpyrophosphat (15C) | Phyton >
I _Chlorofyl
Steroit geranylgeranylpyrophosphat | —,
Cac tritecpenoit khac (20C) Pilytoen
Solanezin-pyrophosphat Phytofluene
* (45C
Ubikinon< zeta-caroten
Solanezin-pyrophosphat
(50C C-sporene __, B-caroten
W y-caroten lycopen

Plastoquinon

Hinh 2.3. Qua trinh sinh téng hop Carotenoid
2.2. Céc ung dung cia pham mau thién nhién

Tir thoi thuong cd, ngudi ta d biét dung pham mau dé nhudm, trang tri cho
trang phuc nhu: indigo (mau xanh cham), alizarin tir r& cdy marena (mau ngudi
d6), campee tir gb soi (mau den) dé nhudém cho vai va lya, to tam. Ngoai ra con
chiét suat dugc cac mau vang, tim va d6 tir mot sd loai cdy khac nhau.

Pén nay nguoi ta d8 x4c dinh duoc cong thirc ciu tao ctia mot sé pham mau
thién nhién theo ting loai mau, tir d6 danh gia dugc tinh chét st dung cta chung.

- Thudc nhudm thién nhién mau vang: Céc thudc nhudm thién nhién mau
vang déu c6 ngudn gdc thuc vat. Quan trong nhat 1a REZEDA, khi phdi mau vang
REZEDA vé6i mau xanh cham sé nhan dugc mau xanh luc rit dep va goi 1a mau
LINCON.
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- Thubc nhudém thién nhién mau d6: Cecmec, cosenil, lac ¢6 ngudn gc dong
vat, thuéc nhudm mau do quan trong nhat 1a marena (alizazin) c6 nguon goc tir
thuc vat. Thudc nhudm thién nhién mau dé c6 d¢ bén mau véi cac chi tiéu cao
hon nhiéu so voi cac mau vang.

- Thubc nhudém thién nhién mau do tia: Cau tao cua thudc nhudém nay da duoc
Fridlender tim ra vao nam 1909 1a 6,6- di bromindigo. Hién nay, nguoi ta d8

xac dinh dugc qua trinh tao mau do tia tir than 14 cua cay Dacathais orbita.

- Thubc nhudém thién nhién mau xanh cham: La indigo dugc tach ra tir cdy ho

cham cé tén khoa hoc 1a indigofera tinctoria, c6 cong thic hoa hoc :

Hién nay indigo 1a mot trong 2 thuéc nhudm thién nhién van con cé y nghia

thuc té tuy né da dugc tong hop va ché tao & pham vi cong nghiép.

- Thubc nhudém thién nhién mau den: C6 ¥ nghia thuc té duy nhét 1a mau den
campec Vi n6 c6 kha ning tao phirc khong tan voi mudi kim loai ¢6 mau den.
Khi méi tach tir gd campec ra thi hgp chat ban dau c6 mau do goi 1a hematin,
khi két hop v6i mudi crom thi né chuyén thanh mau den vi thé ma gd campec

tré nén co gia tri. Hematin c¢6 cong thirc hod hoc:

- O
(@)
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Pa s6 thudc nhudém tong hop mau den dung trong nganh dét va mot s6 nganh
khac déu 13 hdn hop cta hai hay nhiéu hon nita cac thudc nhuom thanh phan vi
thudc nhudm tong hop mau den c6 mau khong tuoi khi ding riéng. Mau den
campec duoc dung nhu 1a mot thudc nhudém don, riéng biét, ¢& nhudm to tam,
da va mot vai vat liéu khac.

* Ddc diém ciia pham mau thién nhién: Cé do bén thap, cuong d6 mau nho,

hiéu suat khai thac thap nhung c6 kha ning phil mau tét nén gia thanh cao.

* Phdm mau thién nhién ¢ Viét Nam: Hé quan thé thyc vat nude ta da dang va
phong phii, déng bao ta & khap moi mién dat nudc da biét sir dung nhiing thyrc
vat thién nhién tao mau ding trong thuc pham, dét lya va lam thuéc.....rat co
gia tri va b ich. Pong bao thiéu s6 & cac tinh mién nui phia bic dung 1a cham
dé nhuém mau xanh lam. O bac bd, nguoi dan dung nude chiét tir cii nau dé
nhuém mau niu tuoi, khi nhung vao bun ao thi mau nau nay chuyén thanh mau
den bén va dep, dung 14 bang, vo su, vo vet .... & nhudm mau nau va den, &
Nam Bo dung nudc chiét tir qua mac nwa dé nhuom 16t sau d6 nhung vao bun
s6ng Hau s& tao thanh mau den bén va dep. Mot s6 loai 14 va qua dung dé
nhuém thuc phdm nhu: qua gianh gianh, bot nghé dé nhuém mau vang, 14 com
s0i dé nhudm x6i mau do,....Tuy nguoi dan da biét sir dung nhimg phim mau
thién nhién d6 nhung chi & mac d6 1a thé so va dua vao kinh nghiém dan gian

Cla timg mién nén chua phat huy duoc hét gia tri cia no.
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CHUONG 3: CAC PHAM MAU TONG HQP
3.1. Pham mau Azo
C6 chira nhém mang mau azo: - N=N- trong phan tir. Dya va0 s6 nhom azo

c6 trong hé mang mau caa nhudc nhuém ma ngudi ta chia ra cac thuéc nhudm:
— Monoazo: Ar-N=N-Ar

— Diazo: Ar-N=N-Ar-Ar-N=N-Ar

— Polyazo: Ar-N=N-Ar-Ar-N=N-Ar- .......

Trong d6 Ar, Ar, Ar ... 1a nhitng gdc hitu co c6 nhan thom c6 céu tao da vong,
di vong rat khac nhau.

Thudc nhudm azo 1a 16p thudc nhudém quan trong nhét va duoc san xuét nhiéu
nhat. N6 bao gdm hau hét cac loai thuéc nhudém theo phan 16p ki thuat: thude
nhudm hoat tinh, thudc nhudm tryuc tiép, thudc nhudém bazic, thuéc nhudm
cation, thudc nhudm axit, thuéc nhudém phan tan, thuéc nhudm cam mau, thude

nhudm azo khong tan va pigment.

3.2. Pham mau antraquinon

Trong phan tir c6 mot hodc nhidu nhan antraquinon hodc cac dan xuét cia no.

Nhirng dan xuat khac nhau & cac vi tri 1,4,5,8 sé& cho céc loai thuéc nhuém

tuong Ung:

¢ Thubc nhudém amino - antraquinon

+ Thudc nhudém hydroxyl - antraquinon
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¢ Thudc nhudém axylamino - antraquinon
¢ Thudc nhudém antrimit
¢ Thudc nhudm antraquinon da vong

Thudc nhudm antraquinon chiém vi tri thi hai sau thuéc nhudém azo. N6 bao
gom cac loai thudc nhudém cam mau, thudc nhudém phén tan, thudc nhudém
cation, thudc nhudm axit, thudc nhuém hoat tinh, thudc nhuém truc tiép va

thudc nhuém hoan nguyén da vong.

3.3. Pham mau indigoit
L4 loai thuéc nhudm trude ddy cé ngudn gde thuc vat ¢ 13 mau xanh sim
trich tir 14 cay cham. Khi héa hoc thudc nhudém phat trién, dya trén gbc thude
nhudm indigo co trong 14 cham, ngudi ta da tong hop duoc thude nhuém
indigoit v6i nhiéu mau sic phong phil bang cach dua thém cac nhom thé vao

phan tir indigo.

Géc mang mau cua loai thude nhudém ndy cd cong thirc:

O—O0

o——0O

Trong d6 : X,Y c6thé 14 O, S, Se, NH,....

3.4. Pham mau arylmetan
L& din Xuat cia metan ma trong d6 nguyén tir cacbon trung tim s& tham gia
vao mach lién hop cuia hé mang mau:
Ar-C:Al\r'

R
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Néu R 12 nguyén tir hydro hodc gdc hydrocacbon mach thang thi s& c6 thube

nhuom diarymetan, néu R 13 Ar thi sé& c6 thubc nhudm triarylmetan.

Theo ciu tao phan tir, thuéc nhudm arylmetan duoc chia thanh cac phan nhém
sau: Thubc nhudm xanten, thudc nhudm acrydin, ....Pham vi cAu tao cua ho
thudc nhudm ndy rat rong, ngoai nhimg gbc chinh, chiing con ton tai & cac
dang dan xudt nhu: diamino, triamino, hydroxyl. N6 bao gém cac loai thude

nhudm bazic, thuéc nhudm axit vd mot sd chat ting nhay quang hoc.

3.5. Pham mau nitro
C6 c4u tao don gian nhét va ciing c6 y nghia khong 16n. Phan tir thubc nhuom
c6 tir hai hodc nhiéu nhan thom (benzen, naphtalen), ¢6 it nhat 1a mot nhém

nitro (NO,) va mot nhém cho dién tr (NH,, OH).

Vi du:
NH—— NO,

NO,

3.6. Pham mau nitrozo
Trong phan tir c6 nhom nitrozo (NO). Thude nhudém beta-naphtolnitrozo c6 kha
nang tao phtrc ndi phan tir véi sat c6 mau xanh luc thuong dugc st dung 1am
pigment, néu tién hanh tao phirc v6i Cr™ s& cho mau gach, véi Ni** va Zn**

cho mau vang. L6p thudc nhudom nay it cd ¥ nghia thyc té.

3.7. Pham mau polymetyn
C6 cdng thirc tong quat 1a Ar-(CH=CH)-CH=Ar, trong d6 Ar, Ar tuong (mg
phai c6 nhom cho va nhdm nhan dién tir, chiing c6 thé 1a cc vong thom nhu
benzen, naphtalen hoic cac gdc di vong nhu quinolin, piridin, indol, mau cua

thudc nhuém phu thudc cha yéu vao hai nhdm cho va nhém nhan dién tir trong
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hé mang mau nhung nhin chung chiing déu c6 mau tuoi, thuan sic. Trong 16p
thudc nhudém ndy phan 16n 1a cac thude nhudém bazic, thude nhudm cation, co

mot s6 12 thude nhudm phan tan.

3.8. Pham mau luu huynh
L& nhitng thuéc nhuém ma trong phan tir c6 nhiéu nguyén ti luu huynh. Goc

mang mau cta thubc nhudém thuong 13 cdc nhdm ¢6 ciu tao nhu sau:

N
CH H
I I “\
S S
tiazin tiazol dibenzotiophen
Nhitng gdc trén quyét dinh mau sic cua thudc nhuom va trong 16p thude
nhudm nay khong c6 mau do va mau tim.

3.9. Pham mau arylamin

Trong phan tir thudc nhuém c6 hé mang mau 1a mach néi cac goc thom véi

nhau qua nguyén ti nito trung tim: Ar-N=Ar.
Trong d6 Ar, Ar 1a gc thom chira cac nhom dién tir.

Theo ciu tao 16p thudc nhudém ndy c6 thé chia thanh céc phan nhom:
Piarylamin, oxazin, tiazin, azin. Lép thuéc nhuém ndy bao géom cac loai thudc
nhudom tryc tiép, thudc nhudém bazic, thudc nhuém luu huynh, thudc nhudém
axit, thudc nhudém hoan nguyén, pigment, thuéc nhudém 16ng tha, thuée nhudém

in anh mau.
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3.10. Pham mau azometyn
Trong phan tir c6 chira hé mang mau 1a Ar-CH=N-Ar". Lép thudc nhuoém
nay it duoc san xuat va chi duoc sir dung dé nhudm to axetat, to soi tong hop

va in anh mau.

3.11. Pham mau hoan nguyén da vong
Hé mang mau trong phan tir 1a cac hop chat da tu giira antraquinon
(hoic din xuét) véi cac vong di thé khac, tao nén mach da vong. Hop chat da

tu ctia 16p thudc nhudm nay gom cac nhom sau:

0 o‘\N I N

1,2-antraquinonoxazol 2,3-antraquinonaxazol

O

l l N

O N\/

antraquinonpirazin
3.12. Pham mau phtaloxiamin
Hé thong mang mau trong phan tir 1a mot hé lién hop khép kin nhu
tetrazaporphin, phtaloxianin... Dac diém chung cta 16p thudc nhuém nay la
nhitng nguyén tir hydro trong nhém imin dé dang bi thay thé bai cac ion

kim loai, cOn cac nguyén ti nito khac thi lai tham gia tao phirc véi kim loai
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lam cho mau séic cta thuée nhudm thay doi. Sy thay doi nay phu thudc vao
ban chat cuia ion kim loai. Nhitng thuéc nhudém cé gde phtaloxianin c6 do

bén mau véi anh sang rat cao.

Lop thuc nhudém nay gém cac loai thudc nhuém pigment, thuc nhudém

hoan nguyén, thuéc nhuém axit, thuéc nhudém hoat tinh va mot sb azotol.

. 8
7 ol

Tetrazaporphin phtaloxianin
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CHUONG 4: CAC PHAN UNG TONG HQP PHAM MAU
4.1 . Phan g thé vao nhan thom
4.1.1. Phan ung thé electrophin

a. Co ché: Phan g xay ra qua mot giai doan va c6 hinh thanh mot s hop chét

trung gian.
H X
©+X+—&@‘——‘ @X ‘—:O/ + H*
X+
Phiuc = Phtrc o
b. Nhan xét

bl. Phan g thé electrophin & hop chat thom xay ra qua 1 giai doan va hinh thanh
mot sd hop chét trung gian 14 phic 7 va phic o .

Gian d6 niang luong cua Sg

Chét dau

Toa do phan Gng
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- Phire 7 : Khi tac nhan electrophin tac dung v6i nhan benzen trude hét tao duoc
phitc 7 nhu 13 mot tiéu phan trung gian khong bén. Trong phirc ndy, hé electron
ctia nhan thom van bao toan. Tdc do tao thanh va phan huy phirc ndy xay ra rat
nhanh. Su tao thanh phirc ndy thuc té khong anh hudng téi te dd phan tng ciing
nhu ban chit ctia san pham tao thanh.
- Phitc o hay ion benzoni |a hop chat trung gian mang dién tich duong tap trung
trong nhan thom va giai toa gitta vai nguyén ti. Sy hinh thanh phac nay cé sy thay
d6i trang thai lai hoa tir Csp3 sang Cgpp nén da phé huy tinh thom ctia nhan benzen.
Do d6 giai doan nay | thu nhiét. Qua nghién ctru thay c6 tinh tuong quan giita toc
d6 thé va tinh 6n dinh ctia phitc o hay néi cach khac tinh bén cta phuc ndy quyét
dinh tdc do cua phan tng Sg.
b2. Anh huong ciia cau tric chat ban dau dén kha nang phan tng

Vé kha nang phan tng, mat do electron néi chung trong nhan benzen cang
I6m thi tAc dung ctia X" cang dé. Do d6, cac nhom thé co hiéu tng +1, +C 1am ting
kha nang phan tmg, cac nhom thé -1, -C 1am giam kha nang phan tng.
b3. Su dinh hudng ctia nhom thé

* Thé mot lan:
- P
AL
H

( Miii tén chi thé mot 1an vao cac vi tri do)

* Thé 1an 2: Nhoém thé trong nhan benzen gy ra sy phan bé mat do electron & cac
vi tri cOn lai ctia nhan: ortho, meta va para nén kha niang thé cta tac nhan
electrophin tiép theo va0 cac vi tri d6 ciling khac nhau nén goi 1a sy dinh huéng
ctia nhom thé. Ham luong twong d6i cuia san pham thé ortho, meta, para hay kha

ning dinh hudng cia nhom thé duoc xac dinh bang trang thai 6n dinh cta phicc
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& cac vi tri khac nhau. Phiic o cang on dinh, téc do thé & d6 cang 16n va san pham
d6 chiém wu tién.

- Cac nhom thé c¢6 hiéu ing +I nhu cac gbc ankyl R - dinh hudng thé vao vi tri
ortho va para.

- C4c nhom thé chi ¢6 hiéu tmg —I déu 1am thy dong hoa nhan va dinh hudng vao
vi tri meta.

- Nhom thé c6 hiéu tng —I va —C 1am bj dong hoa nhan va dinh huéng vao meta.

- Nhom thé ¢6 hiéu ing +C manh nhung —I yéu nhu OH, OR, NH,, NHR, NRj,
hoat hoa nhan va dinh hudng vao ortho va para.

- Nhom thé c¢6 hiéu ing —I manh va +C nhu F, Cl, Br,... 1 bi dong hoa nhan
nhung dinh hudng vao ortho va para. Trong truong hop nay, cdc halogen c6 hiéu
mg —I manh hon +C nhiéu & trang thai tinh.

* Khi vong benzen cé hai nhém thé, su dinh hudng cta nhom thé tht ba phu thudc
Va0 ca hai nhom thé. C6 cac trudng hop sau:

- Néu hai nhom thé déu hoat hoa nhan, nhom thé hoat hoa manh nhat khéng ché su

CHs CHs CHj3
Cl
Cl,
—_— >>>
Cl
NH, NH, NH,

- Néu mot nhom thé hoat hoa con mot bi dong hoa thi nhém thé hoat hoa quyét

dinh hudng:

dinh hudng thé cua tac nhan thir ba:

OH OH

i? Br
Br, [ ]/
—_—

NO, NO,
- Néu c6 hai nhom thé da ¢ vi tri meta voi nhau, huéng thé thir ba khong tin cong
VA0 Vi tri & gitra hai nhém thé vi hiéu tng lap thé khong phu thudc vao anh huong

dinh hudéng cta hai nhom thé.

Nhu vdy trong Se ¢6 san pham thé 1 1an, 2 1an, nhiéu lan.
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b4. Ty 1 dong phan ortho — para: Ty 1& ndy phu thudc vao hiéu tng 1ap thé va ca
hi¢u g electron.

- Khi ting thé tich nhém thé, ty 1é dong phan ortho cang giam.

- Khi dua nhoém thé cho electron vao tac nhan ciing giam xéac suit ortho.

- Trong trudong hop nhom thé co hiéu ung — C nhu NO,, CN, déng phan ortho tao
thanh khong 16n. Nhung khi nitro hoa thi lugng dong phan ortho lai 1én hon dong
phan para.

b5. Tac nhéan eletrophin

- Tac nhan X" 12 axit Lewis, nghia la thiéu e, c6 4nh hudng téi tbc do phan ung
cling nhu ty 1& dong phan.

- Néu X" 12 axit yéu, nghia 1a sy thiéu hut electron & nguy#n tir taic nhan cang nho,
su khac nhau vé téc do cua tac nhan véi benzen va dan xuat thé cang 16n.

- Néu X" 12 axit manh thi ban than n6 da c6 nang luong cao can thiét cho phan
mg, khong hay it d0i hoi sy chuyén e tir nhom thé téi trung tam phan mg,

- T4c nhan c6 su lua chon chét ban dau.

- Tac nhan ciing anh hudng t6i san pham thé & cac vi tri khac nhau trong phén tir
chat ban dau.

- Tac nhan giau nang lugng s€ tao thanh lugng ortho va para 1é6n hon khi ¢c6 nhém
thé uu tién dinh hudng meta va lugng 16n meta khi c6 nhom thé vu tién ortho —
para.

- Téc nhan nghéo ning lugng hon thi ty 1¢ san pham phy thudc vao ban chat cta
nhom thé theo quy tic chung.

- Electrophin c6 tinh chon lya cao véi chat ban dau thudng cho ty 1é san pham
ortho/para khong cao va lugng meta nho. Electrophin khong chon lya, c6 kha nang
phan mg cao, c6 khuynh hudng xuat hién tinh chon lya thap véi chat ban dau
cling nhu lya vi tri.

b6. Anh huéng cta dung méi va xdc tac

- Dung mdi anh huong dén toc d6 phan tng ciing nhu ham luong dong phan.
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- Khi duing x(c tac thi dung mdi c6 anh hudng t6i téc do tuy khong nhiéu nhung
khéng c6 anh hudng téi ham luong cac dong phan. Phan tmg Sg vao nhan thudng

dung xdc tac Friedel — Crafts c6 kha nang tao phtrc cho nhan

S+ 0 — o+ 0 -

R -X..Al Cl3; hay R -X..AICL....Al Cl;

c. Quy luat thé vao nhan Naphtalen

8 1
9
700 2
3
6 10
5 4

- Quy udc: vitri 1,4, 5, 81avi tri a, con 2, 3, 6, 7 la vi tri . Nhin chung kha nang
phan mg ctia naphtalen manh hon nhiéu so véi benzen, phan (mg vao cac vi tri a
manh hon vao cac vi tri B vi lién két o - B hoat dong hon nhiéu so véi cac lién két
p- B

- Khi trong nhan naphtalen chua c6 nhom thé thi phan Gmg thé nguyén tir H s& xay
ra & cac vi tri o nhiéu hon. Tuy nhién, s6 dong phan B cua cac din xuét thé

naphtalen thudng tén tai nhiéu hon vi dong phan B c6 d6 bén nhiét dong cao hon

8 1 H,S0,
) 40°C - 60°C

7 o SOzH
160°C
6 3 H,SO,
10
5 4 160°C
SO3H

- Trong trudng hop thé 1an 2 thi nhém thé tiép theo c6 thé vao nhan thom da thé

d6ng phan a.
Vi du:

cling nhu nhan thom chua bj thé. Su dinh hudng s& tuan theo 1 sé quy tic sau:
+ Néu trong nhan d4 ¢ nhom thé loai I thi tAc nhan electrophin s& dinh huéng vao

Vi tri octo hay para & chinh nhan d& c6 nhom thé.



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

SO,

H
OH
OH
— OO
—_—

+ Néu trong nhan d4 c6 nhom thé loai II thi tAc nhan electrophin s& dinh huéng

vao nhan chua bi thé.

SOsH SOzH
3 NO, SOzH
+

“00 +HNO; ”OO “lee
_—
NO,

+ Khi trong nhan naphtalen da c6 hai nhdm thé thi vj tri thé tiép theo dugc xéac
dinh bai kha nang dinh huéng ciia cac nhom thé d6 va cac vi tri a con tu do.
d. Quy luat thé vao nhan antraquinon

Antraquinon dugc sir dung nhiéu trong san xuét cac loai pham mau. Cau
tao ctia phan tir antraquinon dugc coi 1 hgp chit da nhan ngung tu. Phan tir ciu

tao tir hai vong benzen ndi véi nhau boi 2 nhém xeton:

Cacvitril, 4,5, 8 dugc coi 1a cac vi tri a

Cacvitri2,3,6,71avitrip

Khi tac nhan electrophin tan cong vao nhan antraquinon thi phan tng xay ra
& cac vi tri o manh hon vi tai cac vi tri d6 nguyén tu H linh dong hon. Tuy nhién,
trong thuc té phan tng electrophin vao nhan antraquinon lai theo mét quy luat
khéc biét: trong mot s phan tng (phan tng sunfo héa khong c6 x(c tac) chi thu
dugc san pham dong phan B do ddng phan nay c6 do bén nhiét dong cao hon dong
phan a. CAc phan tng nitro hoa va halogen hoa cho san pham la dong phan a.

Khi trong nhén antraquinon da ¢6 1 nhém thé loai I thi phan tng

electrophin s& xay ra & cac vi tri octo hodc para so voi nhom thé cii ctia chinh vong
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d6. Con khi trong nhan antraquinon d& c6 mot nhom thé loai II thi vong benzen
thir hai van giit nguyén kha ning tham gia phan {mg va tac nhan electrophin s& vao
C4c Vi tri o ctia vOng benzen do, vi vay san pham thuong c6 2 déng phan.

4.1.2. Phan ung thé nucleophin

Khi trén vong benzen c¢6 sin nhom thé loai II thi ¢6 phan tmg S

NO, NO,

OH

+ KOH —

Cac tac nhan nucleophin gém: -NH,, ArS, RO", R,NH, ArO", -OH, ArNH,,
cac anion halogen, H,O, ROH.
4.2. Phan tng bién d6i nhom thé: Trong cong nghiép san xuat pham vat trung
gian, c6 mot sd hop chat khong thé diéu ché bang cach thay thé truc tiép nguyén tu
H trong nhan thom ma phai bang phuong phap bién d6i nhom thé - tuc 1a thay
nhitng nhém thé da c6 san trong nhan thom bang nhitng nhém thé khac. Phan mg
bién d6i nhom thé co thé thyc hién bang mot s6 phan ung dic trung sau:

4.2.1. Phan ting thé nucleophin

Chung gém c6 cac phan tmg: tao nhom hydroxyl bang cach thay thé nhom

sunfonic, nhdm amin hoac nguyén tir halogen,...

X Nu
X Nu
+ Nu X
—— —_—

Trong d6 X — SO3H, NH;, Cl, Br, Nu=OH, NHj3

4.2.2. Cac phan mg bién d6i khac

+ Phan ng khir nhém nitro:

[H]

Ar-NO, —— Ar-NH;
+ Phan ung alkyl hoa nhém amin:
Ar-NH, + R-X - Ar-NH - R trong d6 X-OH, halogen.
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+ Phan ng axyl hoa:

AP o
Ar-NH, + R——C ~ — A HN—— C 7
AN \
R
AP o
Ar-OH + R—— C / ——— Ar o——=C /
\ \,

+ Phan rng amin hoa:
Ar-NH,  + R-NH, —— Ar-NH-R

+ Phan ng diazo hoa:

NaNO, + -
Ar-NHz R Ar-N ——N CI
HCI
+ Phan ung thé nhom diazo:
+ —_
AFN=NCl + 7z — 5 Ar-Z +N;

Z=0OH, CI, CN, NO,, OR.

4.3. Phan tmg bién d6i vong thom
Day 1a loai phan tmg ngung tu c6 kém theo sy dong vong hop chat ban dau hodc
tao nén cac di vong thé. Trong cong nghiép san xuat pham mau, ngudi ta st dung
rat nhiéu cac hop chat trung gian c6 vong di thé hodc cac hop chat da vong thom.
- Phan ung diéu ché cac dan xuat ctia antraquinon:
O OH
CO. OH
AN AICI, o
O + e
CO/ OH
OH
OH o

- Phan g tao vong di thé:
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C|ZH3 CH, 2HC|Z—C—CH3
co C N-NH-CgHs 0——=2=¢C N

| +  HoN-NH-CgHy — | — \ /

CHZ CH2 N

COOC,H; COOC,Hg CeHs

1-phenyl-3-metylparazolon-5

- Phan ung tao gbc triazin dé tong hop pham mau hoat tinh:

CH

TH3 NH, :

| + | _—

THz CH,

COOC,Hs ,LH o T OH

R
R

- Phan ting da tri tao cac hop chat vong:

o o]
KOH+NaOH
CH3;COONa O O
—_—
NH @
NH, KNO, + KOH
250°C
’ O h O‘O
NH,
o

indantron

Thudc nhuém hoan nguyén mau xanh lam

4.4. Mot sé quy trinh cdng nghé téng hop pham vat trung gian

4.4.1. Sunfo hoa (thuan nghich)
a. Muc dich:
- Sunfo hda cac hgp chat thom tao nén céc axit arensunfonic 1am tang tinh axit ctia
hop chat va duoc dung trong téng hop pham mau axit.
- Lam tang tinh tan cua hop chat khi chuyén nhom sunfonic thanh natri sunfonat
gilip cho cac san pham hoa tan duoc trong nudc dé thudn tién cho viée sir dung.
- Thong qua nhom sunfonic dé dwa mot s6 nhom thé khac vao nhan thom ma bang

phuong phap truc tiép kho hoic khong thé dua ching vao dugc.
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b. Tac nhan sunfo hoa: B¢ tién hanh sunfo hda ngudi ta thuong ding cac tac nhan:
- Axit sunfuric véi cac ndong d6 khac nhau:

H,S0, 92-93% goi 1a dau sunfat

H,SO,98-100% goi la monohydrat
- Oleum: H,S0O, bdc khoi chira SO; ty do voi ndng d6 25% hoic 65% SO
- Axit closunfonic: CISOzH
c. Co ché phan tmg: Sg. Tac nhan electrophin s& duoc thé hién qua cac tac nhan
sunfo hoa nhu sau:

- Axit sunfuric ¢ nhiét do thuong s€ phan ly theo phan ung:
H,SO, S H;0™ + H,S,0; + HSO,
H,S,0; S H,SO, + SO;

Khi nhiét d6 nang cao:

2H,S0, S H3S0," + HSO,

H;SO,” S5 HSO," + H,0

Nhu vay tdc nhan electrophin trong phan g sunfo hda sé& 1a SOz, HSO;", "SO,CI.
d. Cac yéu t6 anh hudong dén qua trinh sunfo hoa:

Céc diéu kién phan tmg phu thudc vao ban chit ctia hop chat thom, cua tac
nhan phan tmg va vao s6 nhém sunfonic can dua vao.

Khi ndng do H,SO, ting thi tdc d6 phan tng, su bién ddi ndy chi thé hién ¢
mét gidi han nhét dinh cta ndng d6. Néu ting qua ndng d6 H,SO, s& co phan tng
phu xay ra, néu giam thip hon gi6i han thi phan tng s& bi ngimg. Nong do gidi
han dugc xac dinh dwa vao tinh chat ctia hop chit thom, vao sé nhém sunfonic cin
dua vao nhan thom va vao nhiét do ctia phan Gng.

Nhiét d6 va thoi gian ctia phan tng sunfo hoa c6 giéi han téi wu ddi véi
timg phan tng cac hop chat cu thé. Néu ting nhiét do va kéo dai thoi gian so véi
gi6i han toi wu s& xay ra phan ing phu ngoai muc dich. Tang nhiét do cao qua gidi
han s& 1am cho phan rng xay ra phurc tap vi ¢ cac phan ng phu kém theo nhu

phan tmg oxi hoa, phan ing ngung ty, phan tng tao hop chat sunfo.
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Tac dung cta xuc tac: Khi thuc hién phan tng sunfo hda benzen va
naphtalen thi khdng can dén xuc tac. Chi c6 phan ing sunfo hoa antraquinon thi
can xtc tac dé dinh huéng vao vi tri 0. Co ché tac dung cta xtic tac chinh 14 sy tao

thanh san pham trung gian bén cia phic o.

e. Tinh chat ciia cac axit arensunfonic:

- Tach san pham: C6 1 sb axit arensunfonic it hoa tan trong dung dich H,SO,
lo&ing nén c6 thé tach ching ra ¢ dang axit bang cach pha lodng dung dich phan
g (ding nude thuong hodc nude d4). CON lai phan 16n céc axit arensunfonic
phai tach ra & dang mudi natri. Nhu vy, c6 thé ding mudi an dé tach san pham
vira ré tién dé kiém nhung lai tao ra axit trong khdi phan ung. Trong san xuat t6t
nhat nén ding hén hop mudi Na,SO, va Na,SOs. Riéng dbi véi axit a-antraquinon
sunfonic, ngudi ta dung clorua dé két tia san pham.

- Tinh chat 1y hoc: Nhiing axit arensunfonic thuong ton tai & dang bot tring kho
hoa tan trong nudc lanh, dé hoa tan trong nuée nong va mot vai dung moi hiru co.
Nhiing axit arensunfonic thudng duoc chuyén vé dang mudi axit vi mudi ny sé
kh6 hoa tan hon mudi trung tinh.

- Tinh chat hoa hoc:

+ Céc axit arensunfonic thuong 1a nhirng axit manh.

+ Nhém sunfonic trong nhan thom dé bi thay thé bi cac nhom thé hodc nguyén tir
khac.

g. So d6 sunfo hoa mot s6 hop chét thom:

- Déy benzen:
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SO4H SO3H
H,SO, oleum
— —_—
80%
SOgH
NH2 NH.H,SO, NH,
H,SO,
—_— -
SO3H
NO, NO,
oleum
—_—
SOzH
CHy CH3
SO4H
oleum
—_—
SO3H
OH OH OH
SO3H
H,S0,
_— +
SO3H

- Day naphtalen:
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H,S0,4 H,S0,
35-60°C 160°C
SOzH

SOzH
H,S0,4 +S05 | H,SO4 +S0; H,S0, H,S0, + SO
35-60°C 50-90°C 160-170°C 160-170°C
SOzH
SO3H
SO3H O O SOzH
SO4H|
SOzH
SO3H
SOzH d “ “
SOzH

Naphtylamin:

SO4H

H,S0, nung

—_— —_—
NH.H,S0,
SOgH
SOzH SOaH

HzSO4 +S0; Thuy phan OO

35-90°C

SOgH

S

NH,

NH,

&

SOsH
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cor

H,S0,| 90°C oleum | 70-80°C

H,S0, |-10°C H,S0,\ 120°C OO
SOH

HOS4S'

SSjeesoed

SOH
|
oleum NaCl

B-Naphtol:

SOzH

- Déy antraquinon:

oleum Hgso, o o
SO3H P | N SOH
/ HOs™ S 7
\l o]
HO;3S
SO3HO ? HO,S i
%
| —
N
o}
o} o}
HOsS SOgH
T l l lsgol
X y 7
| | so3H o SOgH

SO;HO  SOzH HO,S | o

\ \/l AN
OU LI

HO3S

4.4.2. Nitro hoa ( khdng thuan nghich)
Nitro hda Ia mot trong nhiing phan ing quan trong dé tong hop nhitng pham
vat trung gian va pham mau. Chinh nhdm nitro 1a mot nhém mang mau trong
pham mau, né ciing duoc st dung dé chuyén héa thanh nhém amin 1a nhém tro

Mau quan trong trong pham mau.
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a. Tac nhan nitro hoa va co ché phan tng:

- Co ché: Nhin chung, phan mg nitro hoa dugc xép vao loai phan tmg Sg, nhung

c6 nhimg truong hop ngoai 1& phu thudc vao ban chat tac nhan nitro héa. Phan tmg

nitro hda la phan ing khong thuan nghich.

- Tac nhan: Dlng hén hop axit nitric ddm dic va H,SO, 90-100%, con dugc goi 1a

hdn hop “axit nitro hda” 1am tac nhan nitro hda. Sy hinh thanh tac nhan phan tmg

la do HNOj bi proton héa va tach di mdt phan tir nude tao ra cation nitroni:
H-O-NO, + H"* = H,"0-NO, = NO," + H,0

Ngoai H,SO, con c6 thé ding cac axit manh nhu HC10,4, HF, BF;. Nhu vay tac

nhan Ia NO,

b. Céc yéu t6 anh hudong dén qua trinh nitro hoa:

- Sir 4nh hudng cua nhom thé trén nhan thom.

+ Néu trong nhan thom chwa c6 nhom thé loai I thi qua trinh nitro hoa xay ra dé

dang. Thu ty cta cac nhom thé anh hudng dén phan tng c6 thé xép nhu sau:
NO,>SO3H>COOH>CI<CH3<OCH3;<OC;Hs<OH

< »
<« »

Téc do giam Téc d6 ting
- Nong ¢6 HNO3 va H,SO, phai lun dam bao gidi han t6i vu cho mdi hop chat,
lwong HNOj3 phai ldy du 1-10% so véi tinh toan 1y thuyét, du qua sé tao san pham
phu do bi oxy hoa. Luong H,SO, ciing phai 1ay du va ludn dam bao néng do 90-
100%, néu nho hon 90%, phan tng phan ly tao NO," s& xay ra kho khin, con néu
I6n hon 100% thi phan tng phan ly HSO,4 s€ kho khan.
- Nhiét 6 ludn phai dam bao 1am lanh thiét bj phan tng vi nitro hda la 1 phan tng
tda nhiét.
¢. Tinh chit ctia hop chat nitro:
- Céc hop chat nitro-aren déu 1a nhitng chat doc, mot s chat dé gy chay da, cay
mat, ngat tho, nhiéu hop chit khi va cham manh hodc dot nong sé gay nd, nguy

hiém.
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- Nhiéu hop chat nitro c6 kha ning tan trong kiém tao thanh dung dich c6 mau
vang da cam hoac mau do.

- Hop chat nitro khong bén & nhiét d6 cao cho nén khdng cho phép tién hanh phan
mg nung chay kiém.

d. So d6 nitro hoa mot s6 hop chét:

HNO, HNO,
—_— B ————
40-50°C 90°C
NO,

- Déy antraquinon:

- Déy benzen:

NO
o) o 20
SO4H SO3H SO3H
0 0
¢ NO,
OH OH
o OH o o
NO,
O -
o)
o o NO, NO,
NO
o) o) 2

o
o

4.4.3. Halogen hoéa: chi c6 Cl, va Br, (gian tiép)
Halogen hda 1a phan tmg thé mot hay nhiéu nguy@n tir H hodc ctia nhan thom hoic
ctia mach nhanh biang mot hay nhiéu nguyén tir halogen. Muc dich cta phan tmg
nay 1 tong hop ra mot sd loai dung méi hitu co nhu clobenzen, ..., nhung quan
trong nhat 1 dé tong hop cic pham vt trung gian (anilin, phenol, axit hitu co) va
pham mau. Nhitng pham mau cé chira halogen thuong c6 do bén mau cao véi anh
sang, mau twoi va thuan sic hon.

a. Tac nhan halogen héa:
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C6 thé sir dung Cl,, Bry, l,. Pé dua nguyén tir F vao nhan thom nguoi ta
phai dung phuong phép gian tiép nhu thay thé nguyén tir clo hodc phan tmg Vi
hop chat diazo thom. Phan g halogen hoa chu yéu 1a tién hanh bang tac nhan
clo va brom, chling vira ré, dé kiém lai dugc san xuét véi quy mo 16n. Trong mot
vai truong hop cod thé dung mot vai tac nhan khac nhu NaClO, NaClOs, SO,Cl,,
HCI véi khong khi.
b. Co ché phan tng:
- Phan tng halogen hoa ¢ nhan thom: Sg
- Phan tng halogen hoa 6 mach nhanh: Sg

c. So dd clo hoa mot s6 hop chat thom:

o¥e © @»ﬁjﬁ 308

Cl

Cl

Cl

Cl

CH,CI CHCl, cCly

6~ﬁ> ©_ﬁ> |

CHs, CH;,

l CHs a
CC A= 07 A
L

CHCl, CH,

CcClg
C( )

Cl

Cl al
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d. Tinh chat caa hop chat halogenaren:

Nhitng san pham halogen héa & mach nhanh c6 tinh chat twong tu cac din
xuat halogen mach thang, nghia 12 nguyén tir halogen dé dang bj thay thé bai cac
nhom amin va nhom hydroxyl.

Nhitng san pham c6 nguyén tir halogen & nhan thom thuong kém hoat dong
h6a hoc hon. Muédn thé chung bang cac nhém amin va hydroxyl phai tién hanh
phan tmg & nhiét d6 cao, ap sudt cao va doi khi phai diing ca xtc tac.

4.4.4. Tao nhom hydroxyl trong nhan thom:
Viéc dua nhém OH vao nhan thom c6 1 ¥ nghia quan trong trong tong hop pham
vat trung gian va pham mau. Cac nhém OH lam hoat hoa cac hop chit thom trong
c4c phan tmg hoa hoc tiép theo va tao cho pham mau c¢6 nhimng tinh chat can thiét.
Viéc dua tryc tiép nhém OH vao nhan thom it gip, ma chil yéu 1a théng qua cac
nhém khac (-SO3Na, -Cl, -Br, -NH,,...) bang phan tmg thé nucleophin.
a. Phan tmg nung chay kiém:

160-320°C
Ar-SOsNa + NaOH — >  Ar-ONa + Na,SO; + H,0

Co ché phan tng: Sy.

Téc nhan cua phan tmg nung chay kiém c6 thé 1a NaOH, hdn hop KOH +
NaOH, Ca(OH),,...trong ¢6 NaOH dugc sir dung nhiéu hon ca vi ré tién, dé kiém;
hon hop KOH + NaOH la tang kha nang phan trng, giam nhiét do; Ca(OH), chi st
dung cho phan tmg thé mot nhém OH.

Piéu kién cta phan tmg phu thudc vao ban chat ctua hop chit chira nhom
sunfonic, vao loai tic nhan kiém va d6 thuan khiét ctia chang.

Mot s6 hop chat dugc diéu ché theo phuong phép nay:
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SO;3N;,

NO,
2NaOH
—_— + NaSO; + H,0

NO, OH
© +S0, + H,0 © +  NaSO,
_—
SO3N, NO, OH
2NaOH +S0,

SO;N, NO, OH

NH, NH, NH,
2NaOH +SOg
SONa O3SNa’ NaO3S
SO,N, oH
SOsNa NH; SO;Na NH,

(0] 0 OH
COo—
(o] (o]
alizarin
b. Phan tng thé nguy@n tir halogen:
Ar-X + NaOH - Ar-ONa + NaX

- Thay phén bang kiém: diéu ché phenol va alizazin:

Cl
ONa
300°C
+ 2NaOH —— 5 + NaCl + Hzo
100-200 at

o o ONa
Cl ONa
+3NaOH
+ NaCl +H,0
o 0
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- Thay phéan bang nuéc trong pha hoi: diéu ché phenol

Cl
OH

500-600°C
+ Hzo —_— + HCI
silicagel
- Phuong phép thuy phan Rasi
Cl
+HCl +1/20, — & 0
OH
Cl
_
+ HCI

+ HO

Khi trong nhan thom da c6 nhdm thé nhan dién tr & cac vi tri octo va para
S0 véi nguyén tir clo thi phan tng thuy phan xay ra dé dang hon. Phan ng thiiy
phan halogen d6i v6i ddy naphtalen xay ra khé khan nén it c6 y nghia thyc té.
¢. Thity phan nhém amin béac nhét:
Ar-NH, + H,O - Ar-OH + NH;
Phuong phap nay duoc st dung cho ddy naphtalen, sy thily phan c6 thé tién

hanh trong moi tru’c‘mg kiém hodc méi truong axit.

150 180°C
+ NaOH (dd 3-10%) ——
e
HO,S SO;H HO;S SO3zH

4.4.5. Tao nhém amin trong nhan thom
Viéc tao nhém amin trong nhan thom cé y nghia rat 16n trong cong nghiép san
xuat pham mau. Nhém amin khong nhitng co vai trd chuyén hoa hop chét trung

gian ma con la mot nhom trg mau quan trong.
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Nhitng hop chat amin thom con duoc st dung rong ri trong cac linh vuc
cong nghiép khac nhu dugc pham, huong liéu,...

Pé tao nhém amin trong nhan thom, khoéng thé st dung phwong phép thé
tryc tiép nguyén tir hydro trong nhan thom ma phai bién d6i cac nhom thé khac c6
san trong nhan. Sau day 12 mot sé phuong phap duoc sir dung trong cong nghiép
san xuat pham vat trung gian va pham mau.

a. Khir nhém nitro va cac nhom chtra nito:
Phan Ung tong quat:
No, — o NH,

Pay 1a mot phan tng oxy hoa khir, qua trinh khir xay ra qua mot sd giai
doan trung gian, két qua cubi cling s& phu thudc vao ban chét cua tac nhan khir va
vao moi truong phan tng. Tac nhan khir 1a Fe, Zn, Sn.

Dung phoi st trong mdi truong axit:
2 Ar-NO, + 5Fe + 4H,0 - 2Ar-NH, + Fe;0, + 2 Fe(OH),

Phuong phéap nay c6 thé diéu ché hang loat cac amin thom bac nhat:

58 =&
SENY
P

C0 - C0



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Dung phoi kém trong cac méi trudng khac nhau:

NO,
+2Zn + 3H,0 ——> © + 2 Zn(OH),
\ NO,

Trong moi truong kiém s€ tao ra san pham khéc nhau:

Ar-NO, + zn"3" Ar-N=0

NO,

NaOH
Ar-NO, + Zn -> Ar-NH-OH

Ar-N=O + Ar-NH-OH —= Ar-N=N*-Ar
¥
o
. 2[H] 2[H]
Ar-N:l}I -Ar —  Ar-N=N-Ar —>  Ar-NH-NH-Ar
0

DUNg c&c mudi sunfua kiém:

Khi dung NaOHSOj3 trong moi truong axit thi vira khir duge nhom nitro

vira dua dugc nhom sunfonic vao trong nhan thom:

NO, NH;

SOsNa
t°c, p
+NaHSO; = o

SO;Na

NH,

OH
OO +NaHS0, l l OH
—_—

SO;Na
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Dung sunfua kiém: Na,S va NaHS dé khir chon loc nhom nitro ma khéng anh

hudng dén cac nhom khac. Tac nhan loai ndy duogc sir dung dé khir cac hop chat

NO, NO
2
+NaHS
PE——— + Na,S,0
@\ roge @\ o
NO2 NH
2

Sau.

NO2 NH,
OCHj,
N +NaHS ~ OCHs
| — ]
/ /
NO, NO,
NOz
NH
(o] le) 2
O‘O — O‘O
—_—
90-120°C
e} e}
NO NH,

Ngoai ra ngudi ta con str dung Na,S,0,4 dé khir nhom nitro va nhém azo caa pham
mau thanh nhém amin nhung phan tng nay khéng st dung trong cong nghiép ma
chi tién hanh trong phong thi nghiém nham xac dinh cau tao va thanh phan caa
mét s6 loai pham mau.

b. Phan tmg thay thé cac nhdm khac:

Thong thuong nhém amin dugce tao trong nhan thom bang phan tng thé
nucleophin cac nhém sunfonic, nhdm hydroxyl hoic nguyén tir halogen c6 san.

- Khi trong nhan thom c6 nguyén tir halogen ma khong c6 mot nhém hoat hoa

khac thi phan tmg c6 thé xdy ra ¢ diéu kién khac nghiét:
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NH,

CuCl,, 200°C
+2NH; — + NH,CI
60-100Aatm
cl NH,
[ 0u(NH3}22504
OO ' 2NH3 - OO

o o
Cl NH,
T —
200-210atm
o}

o

- Khi trong nhin thom c6 cac nhom thé loai II & cac vi tri octo va para so Voi
nhom halogen thi kha nang phan mg ctia nguyén tir halogen tang 1én va diéu kién

cua phan trng nucleophin s¢ ém diu hon:

o NH,
170-200°C
+ 2NH; —_— + NH,CI
30-45atm
NO, NO,
Cl NH>
170°C
+ NH3 — >

SOgH
SO3H

Phuong phép thay thé haogen duoc sir dung dé diéu ché cac amin béc hai:

CuO, 250°C
Cl + HyN _— H + HCI

- Tao nhém amin bang phuong phap thé nhom OH. Hop chét thom c6 chtra nhém
amin va hop chat chtra nhém OH luén ludn ¢ thé chuyén hoéa cho nhau theo so
do:



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Ar-NO, > ArNH, - Ar-OH > ArSO;H
Phuong phap tao nhom amin bang cach thay thé nhém OH thuc su c6 ¥ nghia ddi
v6i nhitng amin khong thé diéu ché bang phuong phap khac nhu cac dan xuét cua

day naphtalen (khdng thé tién hanh nitro hda ching roi khtr vé amin).

OH
0 NH,
150°C, 15at
i

SOzH
OH
+ (NH,),50, OO NH,
OH NH,
+(NH,),80, — =
H

SO4H

S04

NH,
200°C
+NH; ——
COOH COOH

SO4H

OH NH,
—

SO4H

OH
NH,
—_—

SO4H

3

SO4H

&

7
&

H

SO4H



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Véi ddy benzen, phan tg thé nucleophin nhém OH bang nhém amin xay ra rat
kho khan va hiéu suit phan tng thap.
Chi khi trong nhan thom c6 chira nhom nhén dién tir & vi tri octo hodc para so voi

nhom OH thi phan ing méi xdy ra dé dang hon:

OH NH,
%
© ’ NH3 © HON:@NH
N=0 N=0

Véi day antraquinon thi phan tng dugc sir dung dé diéu ché 1,4-

diaminoantraquinon tur xinizarin:

NH,
Ngoai cac phuong phap dua ra cac nhom chirc quan trong vao nhan thom da trinh
bay & trén, con c6 mot s phan tng khéac nita (nitrozo héa, ankyl hoa, aryl hoa,
phan tmg ngung tu va chuyén nhém) ma trong pham vi gido trinh khéng dé cap
dén. Céc diéu kién va phuong phap cu thé ctia nhitng phan tmg d6 c6 thé tham

khao trong céc tai li¢u khac.
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c. Mot s6 phan mg dién hinh:

©©©©

NHSO;Na NH(CH3)SO3Na NHCH,

cocl H-—-C

L0000

COocl

#‘éf#

QN(C%): © —>(H3C)2N«©\ /®—~N(CH3)2

4.4.6. Tong hop cac chat vong di the

Trude ddy trong cong nghiép san xuat pham mau, phan 16n str dung cac
hop chat trung gian 1a cAc dan xuat ctia benzen va naphtalen. Nhung xu thé phat
trién san xuat pham mau ngdy cang ting doi hoi nhimg loai phdm mau méi cé cac
tinh chat sir dung cao hon. Su c6 mit trong vong thom cac nguyén t6 di thé nhu
nito, oxy, luu huynh,... cho phép tao nén cac pham mau c6 nhiing tinh chat tét

hon nhu: d tuoi mau, @0 sau mau, do bén mau va do thuan sac,...
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a. Tong hop hop chat pizolon:

THs CH,
c=0 C= N ——NH ——Cg¢Hs
| + H,N NH CoHs |
THz CH,
CH, ——cH CH ——C—-=CH;,
o _ \
N OH N
O==cCH — > HO—CH
-C;HsOH / N/
\N T
CgHs CeHs

1-phenyl,3-metyl pirazolon-5

Ngoai nhém phenyl c6 thé str dung cac gbc aryl c6 chira cac nhom thé halogen
hozc sunfonic dé tao ra cic dan xuit cua pirazollon.

b. Cac hop chat indol:

C6 nhiéu phuong phap tong hop indol, vi dy:

CH3COCH
NaHSO, CoHsNHNH, P

CgHsNH, CeHs' Ny ———>

CgHs - NH - N=C (CH3), _HO
NH -NH, - C*(CHg),
N\ v
I —_— C——CH
AW CE 3
CH \\
— C——CHj,
OiNH /
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c. Aminotiazol:

Phuong phép tong hop aminotiazol don gian nhat 12 phan tng da tu:

HC—CH,Cl  + (NH,),S —» H|(|: T
C

H C

\/

Ngoai ra con co thé tao ra cac dan xuit cia aminotiazol bang cach dwa cac nhom

O

thé vao vong tiazol.

Nhiing hop chit nay thuong dugc st dung lam diazo-thanh phan dé tong hop cac
loai phdm mau azo c6 mau dam.

d. Aminobenzotiazol:

Chung dugc diéu ché tir hop chat amin nhu sau:

NH, N
+ Bry/KSCN

. C——NH,

H,CO S/

H,CO

Cac loai pham mau di tir cac hop chat trén sé& rat da dang, chung duoc st dung cho
nhiéu loai vat liéu dét: pham mau cho sgi polyamit, phdm mau azo cation cho
polyacrylonitrin, pham mau phan tan cho polyeste.

e. Dan xuét tiophen:

Trong thoi gian gan day, ngudi ta bat dau sir dung cac dan xuat tiophen dé tong
hop mot s6 pham mau hitu co. Nhitng loai thudc ndy mau sau ¢am, d6 bén cao va
mét s tinh chat ddc biét khac khi nhuém vai pha. Nam 1977 héng ICI (Anh) d4

san xuat loai pham mau phan tan co chira gbe tiophen theo so d6 sau:
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+NCCH2C02
CICH,CHO + NaHS — HSCH,CHO =—=
(axyl),0

CO,H

°c
/ — |\
NHaxyl NHaxyl

S

0,
(¢} C nitro hoa Ci nitro hoa

t°c l

f. Cac dan xuat cua piridin:

Piridin rat it duoc st dung dé tong hop pham mau, nhung cac din xuit ctia nd nhu:
2,6-dihydroxy! piridin, 2,6-diamino piridin gan day lai dugc str dung nhiéu dé tong
hop cac loai pham mau azo mau vang va mau do.

Céc dan xuét piridin dugc diéu ché theo mot s6 so dd sau:

- Dan xuét 2,6-dihydroxyl piridin:

CHy CO"CH,"COOC,Hs H(|:|—CN +R-NH,
w COOC,Hs y
Y
CHs / CH,
_ CN Rt _ on
X
& | OH " N OH
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CHs
CN
/
CH3COCHyCOOC,Hs + X-CO-CHpy-NHR ——> ‘
N OH
° |
R

- Dan xuét 2,6-diamino piridin:

R R R
X X X
+POCl; —> ‘ —_— ‘
N OH d l|\l O\ d N Cl

POCI,

R
R
R
3 4 /
X
. N cl \N

RRN NR3R,

Hoac:

(e]

g. Tong hop gdc triazin:

Géc triazin dugc sir dung rat rong réi trong linh vuc tong hop hang loat pham mau
hoat tinh, gdc triazin khong déng vai trd chat mang mau ma nd co gia tri tao kha
nang lién két bén virng véi xo soi, né dugc coi 1a nhdm hoat tinh ctia pham mau.

Phuong phap don gian nhat dé diéu ché gdc nay l1a diéu ché 2,4,6-triclotriazin:

Cl

N)\N
6HCN + 3Cl, —> 6CI-CN —» > ‘
\
cl N cl
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CHUONG 5: TONG HQOP PHAM MAU
5.1. Tong hop pham mau azo
Chat mau azo 14 loai mau chiém ty 1¢ nhiéu nhét trong cac mau hiru co.
Trong phan tir cia nd ¢6 thé c6 mdt nhém azo (monoazoic - N = N), hai nhém azo
(biazoic hoac diazoic), hodac 3 nhém azo...
Pham mau azo va pigment azo dugc tao thanh tir 2 phan tng: phan Gmg
diazo hoa va phan tng ghép doi.
— Phan tmg diazo héa: 12 phan tng giita acid nitro va mudi ctia amin thom
bac 1 tao thanh hop chit diazonium.
ArNH;z;X + HNO, — ArN,X + 2H,0
Ar 12 goc aryl, X 12 gbc acid vo co.
ArNH, + Na NO, + 2HX — ArN," X" + 2H,0 + NaX.
Trong thuc té, luong acid vo co can dung nhiéu hon ly thuyét, thiéu acid vo
co ¢6 thé xay ra phan tng:
ArNoX + HyN - Ar— Ar- N =N - NH - Ar + HX.
Ham lugng acid cho thira nhiéu hay it phu thudc vao ban chat cic amin.
Cac hop chit amon dé diazo hoa 13 cic chat dan xudt amin cua benzen, cia
naphthalen, antraquinin, amino benzen, sunfuamic, amino naphthalen sunfuamic.
Vi du: anilin, toluidin, p - nitroanilin, o - B naphtylamin, acid Sunfanilic...
Cac amin nay c6 thé diazo héa trong acid HCI hodc H,SO,.
Cac amin nao kho tan c6 thé dung hdn hop 2 acid trén hoic cho thém
CH;COOH hoic ruou ¢ nhiét d6 thap.
- Phan ung diazo héa thuong dugc thyc hién ¢ nhiét do thép tr 0 > 10°C.
- Dya vao phuong trinh phan tng diazo hoda, tinh toan ham lugng amin,
acid v co, mudi NaNO,. Hoa tan amin trong acid vd co, cho vao thiét bi phan

mg. Hoa tan mudi NaNO, trong lugng nude vira du tan, rdi cho tir tir vao hon hop
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amin acid vo co. O nhiét do khong qua 0 — 10°C. Sau khi cho hét mubi NaNO,
tiép tuc cho phan g & nhiét do qui dinh tir 30 — 60",

Hop chét diazo bén trong dung dich ¢ nhiét d6 thap. N6 khong bén véi
nhiét do va anh sang, khong bén trong méi truong kiém, bén trong méi trudng
acid, ¢ nhiét do cao, n6 phan huy:

ArN," X + H,0 — ArOH + N, + HX
Trong mdi trudng kiém manh:
ArN=N-ArN=N-OH —>ArN=N-0O".
— Phan tng ghép d6i: La phan tmg ctia ArN,X véi cac hop chat c6 vong thom
theo co ché Sg.

* Tong hop pigment azo va pham azo:

- Pigment hiru co ho azo.

Cac Pigment azo - B naphthol: chung thudng c6 mau tir cam do dén nau va

xanh, ching chiém 1/5 tong luong pigment hitu co.

. A X HO
Pigment monoazo - B - naphthol c6 cong thirc chung: v @ N=N- Eoi

Pigment G X Y
Red 1 1207 H NO,
Red 3 12120 NO, CH;
Red 4 12085 ClI  NO;
Red 6 12060 NO, 14
- Pigment red 1 con goi la parared.
- Pigment red 3 con goi 1a toludinered, c6 d6 bén nhiét va anh sang tét, co
mau doé tuoi va dep.
- Pigment red 4 con goi 1a cloparared, c6 nguyén tir clo & vi tri octo, bén

nhiét va anh sang, c6 mau do Iura.
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* Tong hop parared:
Parared duoc tong hop tir p - nitroanilyn va B - naphthol.
p - nitro anilin dugc diazo hoa sau d6 ghép d6i véi B - naphthol theo phan tmg:
p - O,N .. C¢Hs .. NH, + NaNO, + 2HCI — O;N .. CgHs - N,"CI™ + NaCl + H,0.
Cach tong hop:

Cho vao cdc becher 35 g p-nitroanilin, 500 ml HCI dac, khqu déu,
lam lanh xudng 0— 5°C. Cho tir tir dung dich 18g NaNO, trong 250 ml H,O sao
cho nhiét do phan tmg khong qua 0— 5°C. Sau khi hét dung dich NaNO,, dé yén
30'. Cung ltic d6 chuan bi dung dich azo: cho 37g B-naphthol trong 300 ml NaOH
2%. Khudy déu, dun cho tan hét, 1am lanh xuéng 5°C, roi rét vao dung dich diazo
trén. Khuay déu, phim mau sé& tao thanh. Phan mg két thuc sau 1 gio, loc san
pham, rira bang con s& thu duge san pham tinh khiét (t° néng chay = 147-150°C).

* Tong hop toluidinered:

Toluidinered duoc tong hop tir M - nitro - p - toluidine v&i naphthol nhu
sSau.

Hoa tan vao cdc becher 500 ml 7,6g M - nitro - p - toluidine voi 15 ml

HCl dic, 10 ml CH;COOH, dun cho tan hét, 1am lanh dung dich d¢én 0 —5°C. Cho
tir tir dung dich bdo hoa 4g NaNO,. Nhiét d6 phan ung khong qua 5°C.

Sau khi hét NaNO, thir lai xem dung dich con du acid HCI khong.

5.2. Tong hop pham mau antraquion
Quy luat: dua nhom thé vao nhan bén canh it lam thay d6i mau.

0 a
4004
o

a, B ZOH,NHZ
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* CO0 4 loai: 1. Xanh hydroxyantraquinon
2. Xanh aminoantraquinon
3. Xanh axylaminoantraquinon

4. Xanh antranilit

o OH o NH,
*“O )

(1) Alizarin (2)
o (0]
o) NH TH o
ocC CcoO
©)
Téng hop: 1.

*‘O NaOH *‘O 2NaOH, [0] *‘O

0] OH
OH
O‘O HZSO4
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Co thé
0 (0]
SO4H
e} (o]
2.
o NH; 0 NH,
R R
anilin, NaOH O‘O
CuSOy, 1460C
O  Br o) HN—QR'
3.
(0] NH» COcCl
0‘0 ; s Sinphim3
COCI
s o, Br .
Chu y diéu ché antraquinon
1.
[0] fl
HNO;, H,CrO4 7 2
(T 1) —
6 3
O
(0] (@]
C
AN
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Thé vao o nhung: o

NO,
oleum
ko xtac

>

NO,

HNO,
>
NO, NO,
o oleum
| = O‘O
|-
»

5.3. Tong hop pham mau polymetyn

—Ar—C|:=Ar'=
R

(d4y dién tir) X (hit dién ti)

1. Ba loai:

A g A © N\
Ar Ar r—C—Ar O O
H2 Ar /

diphenyl metan triphenylmetan xanten acridin
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Vi du:
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2.
HO OH
-H,0
CHO C
—>
/O
C
(0]
-2H,0] 2NaOH
'\ / NaOH 7\ 2 :
COONa COONa
3.

(H3C),N N(CH3),
o \O\ /O/
QRN j e

/
/N

(H3C)2N N*(CHz),CI (H3C),N / =
Ty U
¢ _ Hcl

A\

<
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4. Fucxin (d6)
CHs CH3

H,N NH,*CI

CH3

5.4. Tong hop pham mau arylmetan

Nhom pham mau ddiiarrylmetan duoc diéu ché tr cic din xudt cia
benzophenon (nhu xeton Miclera)

Nhom triarylmetan dugc diéu ché bang hai phuong phap:

- Phuong phéap benzaldehit: Phan tmg ngung tu benzaldehit v&i amin thom
bac hai hoac bac ba (c6 cac chit hat nuéce nhu ZnCl,, H,SO,, axit oxalic khan);

- Phuong phap diéu ché dua trén co so 14 tao ra trong phan tir pham mau
nhitng nhom axit (sunfonic, cacbonyl) it nhét phai co6 tir hai nhém nay vi trong d6
mot nhom phai 1am nhiém vu trung hoa nhdm amin mang dién tich duong con
nhitng nhoém khéc tao tinh axit cho pham mau. Phuong phép diéu ché don gian

nhét 1a sunfo hda cac pham mau bazo twong tng:

CH3
+
+

H,N NH,CI
/g H2N NH2
/
c D\ /(/vr
HO,S C

oleum

—_—

CHj
SO;H
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Tuy nhién phuong phép sunfo héa truc tiép ndy bi han ché ddi v6i mot sd
loai pham mau nén phai tién hanh diéu ché chung tir cac hop chat amin da co chira
san nhém sunfonic rdi mdi ngung tu véi benzaldehit.

Nhom pham mau xanten duge diéu ché bang phuong phap ngung tu anhidrit

N(CzHs),
(CoHoN D
(CzHs)oN \O/ @ 1550(: 160°C
@[/o

|
o} Il
o)

phtalic véi cac hgp chat amin thom.

N(CzHs),

N(C,Hs)
(CoHe)N g ;©/ (CoHg)oN \g ;@/ 2Hs),
@ NaOH, 30- 350(:
/ONa

c
I
o

HCI

R — (C,Hs),N \g D/
[ I OH
C/

I
o)

N(Cz 5)2Cl

bay la phém mau bazo mau dd cé anh phat quang, nhuém dugc cho len, to
tam trong mdi truong trung tinh, nhudm vai long c6 cAm mau bang tannin. Do bén
mau khdng cao, c6 thé str dung nhom da, xa phong, va cé4c loai son (dung méi 1a
con).

Néu dua nhom sunfonic vao phan tir pham mau rodamin sé thu dugc pham
mau axit cho len mau do dep.

Néu thay cac nhom ankyl bang cac nhém aryl thi mau ctia pham mau s& lau

hon.
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5.5 Tong hop pham mau indigoit
Indigo: xanh cham:

o H o o
! Va ! !
Np=—c j@ N

/ \C 2 C o
N [l / \
H )

H H

trans CIS

Tong hop

H

NH, N H
éOOH éOOK

Thioindigo

H N\ J/
| \N N/ | | N N
' N
| \ N N
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5.6. Tong hgp pham mau phtaloxianin

5.6.1. Tong hop pigment

Loai pham mau phtaloxiamin quan trong 1a bot mau thai thanh lam. Phuong
phap don gian nhét 13 di tir anhidric phatalic, ure va dong clorua véi ty 18 tuong
ung 4:14:1. Phan Gmg dugc thyc hién trong moi truong triclobenzen va cd As,Os
lam xUc tac & 200°C trong vai gio.

CO cucl \_N/
URE Y
(ji As,0Os, ZOSHC Q N > iu 4_
Triclobenzen
[ee) p
N

Cac tinh thé pham mau luc dau két tinh & dang P c¢6 kha ning nhuém mau

kém nén phai chuyén chung vé dang o bang cach két tinh lai trong axit sunfuric
dam dac. Qua trinh thuc hién sau khi vira két thuc phan ng nhu sau: Khdi phan
mg duoc pha lodng va 1am lanh dén nhiét d6 100°C rdi db vao axit sunfuric dam
dic. Sau d6 tach pham mau, 1am lanh dén 10°C rdi lai tiép tuc cho lugng axit khac
cung véi 1 luong dau thong, sau d6 d6 ca khdi dung dich trén vao nudc & 90°C.
Cubi cling pham mau dugc tach ra & dang phan tan cao, gan loc, ria lai nhiéu lan
bang nudc s6i, nudc nong, loc va say kho.

Phuong phap tong hop co thé don gian hon néu st dung phtalonitryl.
Phtalonitryl dugc diéu ché bang cach thoi khi NH; vao anhidric phtalic nung chay
(340°C):
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Bot mau xanh khong tan trong nudc, trong rugu, trong dau va cac dung moi
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hitu co khéac, co d6 bén anh sang rat cao, bén nhiét, bén axit va kiém, khong bi
phan hay & 500°C, khong bi phan hiy béi kiém nung chay hay axit s6i. N6 duoc
st dung nhiéu trong an loat, son phii may moéc va nhiéu linh vuc cong nghiép
khéc. Bot mau xanh luc duoc diéu ché bang cach clo hoa bot mau xanh.

Téc nhan clo hoa 1a mudi nhém clorua va natri clorua néng chay (¢ 180-
190°C trong 20h). Sau phan tng, d6 khdi nong chay vao nude ¢ chua axit HCI,
khudy tron r0i loc rira pham mau va siy kho. Ciing c6 thé tién hanh két tinh lai
trong axit sunfuric dam dac nhu loai bot mau thai xanh lam.

5.6.2. Tong hop loai pham mau tan trong nudce

Khi tién hanh sunfo hoa phtaloxianin — dong bang oleum 25% & 60°C s& tao
nén pham mau hoa tan trong nuéc [Cu-F(SO3Na),] (F la goc phtaloxianin). Phadm
mau nay c6 ai lyc voi xenlulo nén 1a loai phdm mau tryuc tiép. Co thé nhuém cho
vai bong, lya to tam, visco, vai pha len cho mau xanh cAm thach.

Néu tac dung 1én phiic phtaloxianin — dong tac nhéan axit closunfonic & 130-
135°C s& tao ra Cu-F(SO,Cly). Sau d6 gia cong véi NHj s€ thu duge san phém
[Cu-F(SO,NH,) (SO3H,)] 1a pham mau truc tiép c6 mau xanh tuoi thuan sic va do

bén mau véi anh sang cao.
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5.7. Téng hop pham mau luu huynh

Trong céc loai pham mau hitu co thi phim mau luu huynh c6 gia thanh ré
nhat vi cong nghé tong hop ching rat don gian ma nguyén liéu lai ré, dé kiém.
Phuong phap chung nhat 1a cic hop chat hiru co tic dung véi S hodc natri
polysunfua dé ché tao ra cac phan tir pham mau ¢ chtra nhiéu nguyén té S. Tuy
thudc vao tac nhan phan tmg ma c6 thé tién hanh tong hop theo cac phuong phap
cu thé sau:

5.7.1. Phuong phap nau:

Phuong phap nay dugc st dung dé tong hop phdm mau den, mau xanh lam,
mau luc. Phan ung thuc hién trong moi truong nudc hoac rugu véi tac nhan la
natri polysunfua. Trong thuc té, nguoi ta hoa tan S vao dung dich natri polysunfua
hoic dung dich xut dé tao thanh natri polysunfua theo cac phan tng sau:

Na,S + NS — NayS(neq)

6NaOH + nS — 2NayS(n.2)2 + Na,S,03

Quaé trinh phan tng thuc hién & 100-150°C trong 1-48h. Két thuc phan tng
cho them Na,S dé hoa tan hét pham mau. Sau dé loc bé can rdi dun nong dung
dich va oxy hoa dé tach pham mau ¢ dang bot khong tan.

5.7.2. Phuong phap nung:

Phuong phap nay duoc sitr dung dé tong hop cac phadm mau luu huynh mau
nau, mau vang, mau da cam. Cac hop chat hitu co thom dugc tron v6i S va dét
néng trong mot thoi gian nhat dinh. Sau d6 khdi phan ung duoc dua vio thiét bi
nung va gia cdng ¢ 200-300°C trong 10-15h. Két thuc phan tmg, dung dung dich
ctia hdn hop Na,S+NaOH dé hoa tan pham mau trong khéi phan tmg. Sau d6 loc
bé can roi axit hoa dung dich loc dé két tua phém mau. Phdm mau S duoc séy kho
& 60-70°C.

5.8. Hoan tat san phim mau

Sau mdi qua trinh tong hop pham mau l1a cac qua trinh hod ly, co 1y can thiét
nham hoan tat san pham pham mau. Chat lugng mau sic va cac tinh chat s dung

ctia pham mau khéng nhitng phu thudc vao ciu tao hoa hoc phan tir pham mau ma
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con phu thudc trang thai cia pham mau. Trang thai ndy lai phu thudc vao rat nhiéu
cac qué trinh tach loc, sdy khé va nghién nho phdm mau.
5.8.1. Tach loc va 1am sach pham mau:
Két thuc qua trinh tong hop, pham mau thuong ton tai trong dung dich hoac
& trang thai huyén phl. Trong moi trudng hop, pham mau cd chira cac tap chit vo
co hodc hitu co nén can phai loai bé bang cach tach, rira. Sau d6 can phai két tia
phidm mau bang cach hoa mubi hodc axit hoa dung dich. Néu két tia pham mau
bang phuong phap hod mubi thi khi loc phai dung dung dich mudi dé ria sach
pham mau, con két tia pham mau bang phuong phap axit hoa thi phai dung dung
dich axit dé rira pham mau. Can luu y la ndng d6 dung dich mubi hoic dung dich
axit can phai dam bao sao cho it dé lai tap chéat vo co trong pham mau. Ngoai ra
cac diéu kién tach loc pham mau tir dung dich phan tGng (nhiét do, pH, néng do
dung dich, ban chat va luong chat dién ly cing hang loat cac tac nhan khac) ciing
c6 anh hudng rat nhiéu dén kha niang hoa tan cua pham mau. Pé nang cao mot sb
tinh chat sir dung ctia pham mau do6i khi nguoi ta con cho vao qué trinh loc cac
chét hoat dong bé mit nhu chét phan tan, chét ngém,. ..
5.8.2. Say pham mau
Giai doan siy pham mau khong nhiing anh huéng dén cac tinh chét hod 1y
cia pham mau ma nd con cb thé lam thay d6i ca ciu tao hod hoc ctia pham mau.
Pé chon ché d6 sdy sao cho phil hop can phai xem xét ciu tao cta timg loai pham
mau. Nhitng pham mau nitro, nitrozo, azo, luu hoa, triarylmetan,...s& bi thay doi
hoé hoc khi sdy. Trong khi d6 pham mau antraquinon lai rat bén nhiét, c6 thé siy &
nhiét d6 cao tham chi c6 mat ca kiém hodc axit. Mot s pham mau lai c¢6 thé boc
chay hodc gay nd nén hét stc than trong khi chon phuong phap sdy. Co thé sir

dung cac phuong phép say khac nhau nhu: siy chin khong, say trong dong khi tro,

Trong qué trinh say ciing c6 thé cho thém cac chat don, chat hoat dong bé
mat, chat 6n dinh,.. nhdm giit cho phdm mau khéng bi phan hay khi say hoic

khéng bi dehydro héa hay keo tu cac pham mau. Ché do sy nhudém cOn anh
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hudng dén diéu kién chuin bi dung dich mang nhudém trong qua trinh sir dung sau
nay. Trong mot sé truong hop sdy kho pham mau con 1a mot phuong phép tao ra
cho ching nhiing tinh chit méi.

Qua trinh siy kho phdm mau chiém mot ty 18 thoi gian va chi phi ning
luong kha 16n, hon ca chi phi cho ca qué trinh tong hop pham mau.

5.8.3. Nghién min pham mau

P6 nhé hay do min ctia phdm mau c6 anh hudng nhiéu dén sy hoa tan cia
phiam mau, dén toc d6 bat mau,...Pd min cta pham mau phu thudc vao thiét bi
nghién va chat phu gia khac duoc cho vao trong qué trinh nghién. Pac biét can luu
y 1a khi nghién phai tranh 1am néng cac hat phdm mau vi c6 thé khong dam bao
chat lugng pham mau.

5.8.4. Hiéu chinh pham mau vé mau chuan

Pé c6 duoc mot loai pham mau 6n dinh véi cac tinh chat mau sic xac dinh
nhu: kha ning nhudém, anh mau,...can phai diéu chinh néng do, anh mau cua 16
pham mau vé ding chi tiéu ciia mau chuan.

Viéc xac dinh ndng do pham mau duoc tién hanh bang cach nhudém so sanh
v6i mau chuan rdi so sanh chtr khong phai xac dinh ham luong ctia chat mau thuan
khiét co trong phdm mau thanh phan. Néng d6 miu chuin duoc coi 1a 100%,
nhitng mau xac dinh c6 thé 1a 150%, 200%, khdng thé chdp nhian phdm mau co
nong d6 nho hon 100%.

Pé diéu chinh pham mau vé ding mau, nguoi ta thudng tron cac phadm mau
lan nhau (c6 thé ching c6 néng d6 khac nhau, 4nh mau khic nhau). Sau d6 bd
sung thém céc chat phy gia (mudi, ddexxtrin) hodc cac chat khac dé pha lodng
mau, phbi mau,... Tuy nhién can luu ¥ sy anh hudng cia chét phu gia dén tinh chat
cia phim mau. Vi du, thém mudi natri clorua hay natri sunfat vao phadm mau axit
s& 1am cham qua trinh nhudm, trong khi d6 thém cac mudi trén vao pham mau truc
tiép thi lai 1am ting nhanh qua trinh nhugm. Thém mudi natri tiosunfat vao pham
mau luu héa s& 1am ting tinh chat nhuém mau va sy 6n dinh cta dung dich pham

mau. Sau khi phdi tron cac chat phu gia thi viéc lya chon trang thai thuéc nhuém
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cling vo clng can thiét, dic biét ddi v4i nhimg pham mau khong hoa tan trong
nuéc. Hai trang thai co ban nhat cia cdc pham mau chuyén dung 1a bot tho va bot
nh&o. Bot tho thuan lgi cho van chuyén va bao quan, con bot nhao thuan tién cho
viéc sir dung, khong can sdy vira tiét kiém ning luong vira khong 1am anh hudng
xau dén cac tinh chat ciia pham mau. Dang phdm mau bot nhdo thudng gip & cac
loai pham mau hoan nguyén khong tan, phdm mau phan tan va pigment dung cho
in hoa. Trong thanh phan ctia nhitng bot mau dang nho thudng chira mau véi ham
luong thap, chu yéu 1a dung mdi, cac chat git am (glyxerin, polyetylen,
polyetylenglycol, glyxerogen, hexantriol,...). Cac chat chdng théi, chéng mbc
(axit salixilic, triclophenol,...), c4c chét xtc tac, cac chat phan tan va chat hoat
dong bé mit khac nham lam ting tinh chét sir dung cia phim mau.

Tat ca nhitng chat phu gia cling v6i pham mau phai dugc tron ky rdi tién
hanh trén may sao cho bot nhio phai tré thanh dang dong nhét tuyét ddi; khi can,
c6 thé phai tién hanh loc qua sang nho.

Yéu cau ciia pham mau bot nhio 1a phai 6n dinh trong qua trinh bao quan,
khong bi kho, khong bi von cuc, khong bi phan 16p, khong bi dong dac ¢ nhiét do
thap.

Dang pham mau bot thd hay min thuong c6 nhuge diém 1a dé bdc bui nén
can phai cho thém chat phu gia dé han ché hién tuong d6 (cac chat phu gia c6 thé
sir dung 12 silicon hoic cac loai dau khoang véi ty 1& 1-2%). Ngoai 2 trang thai
trén, ngay nay con c6 thém pham mau ton tai ¢ dang 1ong. Loai ndy thuan tién cho

viéc dinh luong va pha lodng khi st dung, d& nhuoém déu mau.
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CHUONG 6. UNG DUNG PHAM MAU TONG HQP

6.1. Y nghia mau sic d6i voi cong nghiép va doi sdng

- Mau sic dung dé 1am dep: Trang diém, trang tri, trang stc, ...

- Mau sac mang tinh thuong mai.

- Mau sic mang tinh vin hoa rit cao, mang dam truyén théng dan toc.

- Mau sac mang tinh tim ly, tAm linh.

- Mau sic c¢6 tinh khoa hoc.

6.2. Ung dung trong cong nghiép thuc pham, duge phadm, my pham

Trong cac nhu cau vé mau sic cia doi séng x& hoi c6 nhu cau nhudém
thuc phim (thtc dn va d6 udng), nhuém dugc phim (thubc ubng va boi
ngoai da) v my pham (son, phdn,...). C6 mau sic dep va phu hop vdi san
pham ké trén s& ting tinh hip din, d& tiéu thu va ting gia tri st dung. Song
cac loai pham mau va chat mau ding vao muc dich ndy c6 yéu cau chung 1a
phai khong doc véi co thé hoic do doc khong dang ké, khong dé lai cac di
chung vé y hoc, ddy 1 tiéu chuan hang dau.

O nhitng nudc cong nghiép phat trién, ngudi ta ¢4 ban hanh cac luat
vé sir dung phim mau cho thuc pham, duoc pham va my pham. Vi du nhu &
M3 tir nim 1906 da c6 quy dinh rang chi nhitng loai pham mau nao khéng
déc madi duge dung vao cdc muc dich noéi trén. Sau d6 luat nay da lién tuc
dugc bd sung vao cac nim 1916, 1929, 1939 va dén nim 1960-1964 thi coi
nhu tuong ddi hoan chinh, trong d6 c6 nhirng diéu qui dinh cu thé nhu sau:

- TAt ca pham mau (thién nhién va tong hop) trude khi dua vao thuc
pham, dugc phim va my phidm déu phai 1am sach tap chat va duoc kiém
nghiém chat ché.

- Sau khi nhuém can phai kiém tra lai do an toan cta phdm mau d3
dua vao cac san pham keé trén.

Nhu vay rd rang 1a khdng thé tly tién st dung pham mau hay bot mau
(pigment) loai k¥ thuat dé nhudém thuc pham, duge phdm va my pham vi céc
ché pham nayco thé doc dbi véi co thé, chira nhidu phu gia va tap chit. Sir
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dung khong dung pham mau va bot mau vao cac muc dich ké trén s& gay
nguy hai vé sitc khoe trudc mit ciing nhu 1au dai cho nguoi sir dung.

Phim mau ding nhudém thuc pham, duoc phdm vad my phim duoc
chia lam cac loai sau day:

- Loai khong can kiém nghiém: Loai ndy chu yéu 1a c4c chat mau
thién nhién chiét suat hay ché tao duge tir mot sd loai khoang vat, dong vat
va thuc vat c6 mau. Do kinh nghiém st dung luu truyén tir nhiéu thé hé d&
duogc thira nhén 1a ching khong ddc, khdng can kiém nghiém. Nhuoc diém
cua chung la it mau va mau khong dep;

- Loai can phai kiém nghiém va cho phép st dung: Loai ndy gom cac
phdm mau hitu co d& dugc 1am sach tap chat hodc két tua v6i mudi kim loai
dé chuyén vé dang khong tan, dugc cac co so y té xac nhan 1a khong doc
hodc khong chira cac nguyén té gdy doc cho co thé. Ty theo pham vi st
dung (udng, an, boi ngoai da) nguoi ta lai chia 1am 3 nhom:

a. Pham mau dung cho thuc phim, dugc phim va my pham
b. Phim mau chi ding cho duoc pham v my phdm
¢. Pham mau dung cho dugc phdm va my pham dé boi ngodi da

Theo cau tao hoéa hoc pham mau hitu co dung vao muc dich nay ciing

chia ra lam cac nhom sau day:

- Phim mau azo tiéu biéu 1a mau vang No6 dung cho nhém a

- Phim mau pirazolon tiéu biéu 1a mau vang No5 dung cho nhém a

- Pham mau triphenylmetan tiéu biéu 1a mau lam Nol dung cho nhém a
- Pham mau indigoit tiéu biéu 1a mau lam No2 dung cho nhém a

- Phim mau antraquinon tiéu biéu 1a mau lyc No5 ding cho nhém b

- Phim mau xanten tiéu biéu 1a mau da cam No5 dung cho nhém b

- Phim mau quinolin tiéu biéu 1a mau vang No10 dung cho nhém b

Tuy theo loai nhom thé co trong phan tir ma d6 hoa tan phim mau s&
dao dong trong khoang tir rat t6t dén khong tan. Tang s6 nhoém SOsH hay
COOH sé& tang d6 hoa tan cua phdm mau trong nuéc. Khi dwa vao phan tir
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phdm mau c4c nguyén tir hay nhom thé nhu: Cl, NO,, CHj; sé 1a ting d hoa
tan cta phdm mau trong dung méi hitu co. Cac mudi cia phim mau véi kim
loai kiém tho khong hoa tan ca trong nudc va dung méi hitu co.

6.3. Ung dung trong mdt s6 nganh cong nghiép khac

6.3.1. Nhuom I6ng thu

Long tha thuong duoc nhudém & dang cac tim da nguyén 10ng, day la
loai nguyén liéu quy dat, c6 thanh phan hoa hoc va ciu tao gidng nhu keralin
len nén viéc nhuém ching ciing ding cac loai pham mau len. Long thi
thudng cd cic mau thién nhién khong dep, kém bén mau, khong tuoi va
khong dong déu trén toan tim, nhd qua trinh nhudém ma ngudi ta cd duoc
nhitng tim 16ng bén mau, mau tuoi theo s& thich cua nguoi tiéu dung, ting
vé dep bén ngoai, ting gia tri san pham. Qua trinh nhudém 16ng thu di bing
loai pham mau nao ciing phai bao dam khong anh huong dén d6 bén cua
16ng va da nén thudng duge tién hanh & nhiét do thip (30-35°C) va khong
vuot qua 55-60°C trong méi trudng trung tinh, axit yéu hodc kiém yéu. Viéc
nhudm téc cling cd yéu cau twong tu nhu vay. Trude khi nhudm 16ng thi can
qua céac budc xur ly nhu sau:
- Git sach m& va chat béo bang dung dich chat hoat dong bé mit va Na,Os.
- Tay sach mau thién nhién bang tac nhan khir hodc oxy hoa
- Clo héa dé 16ng mém mai va ting kha ning hip thu pham mau.
- Xir Iy voi dung dich mudi kim loai nang (tUy loai pham mau) dé tao thanh
phtrc khong tan véi pham mau trén 16ng.

Pé nhudm 16ng thi cd thé dung pham mau truc tiép, pham mau axit
(loai 16ng thudng va loai axit crom), phdm mau hoat tinh va pham mau oxy
hoa. Dudi day 1a nguyén tic sir dung cac loai phdm mau nay:
a. DUng pham mau truc tiép

Pham mau tryc tiép it duoc sir dung dé nhudém 16ng tha do ching cé
phan tir 16n, kho khuyéch tan sau vao trong 18i 16ng. Nhitng nim gan day,

ngudi ta co str dung mot sé pham mau truc tiép c6 do bén mau cao voi anh
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sang va dung cac chat ting cudng qua trinh nhuom dic hiéu dé gy truong
nd 16ng va dan phim mau vao sau I8i 16ng nhu: trietanolamin, propylen
cacbonat, syntamin DT — 18, syntanol DC - 10,...

Khi nhuém loai vat liéu ndy can phai chon nhitng phim mau truc tiép
c6 chi dan dung riéng cho I16ng thd. Qua trinh nhuém dugc thyc hién trong
mdi truong axit yéu ¢ nhiét do 50 — 55°C. Pé nhudém cac mau den co thé xu
ly 16ng v&i dung dich nhom etylendiamin tetraacetat trudc va sau d6 nhuém
bang phdm mau tryc tiép mau den.

b. DUNg pham mau axit (loai théng thuong)

Co ché gin mau ciia pham mau axit vao 16ng thi twong ty nhu khi n6
gan mau vao len va to tim (bang lién két ion), nhung quy trinh nhuém thi c6
mot sd diém khac. Do 14 trong qua trinh nhudém khéng duogc ting nhiét do
qua 60°C dé bao vé chit luong ctia phan da. Pé cho phaim mau dé khuyéch
tan vao xo, trudc khi nhuom 1ong thuong duoc clo hoa. Long da qua clo hoa
dé bat mau bang phdm mau axit hon, mau bén va dep hon, c6 thé nhudém &
nhiét @6 40 — 60°C. Qua trinh nhudém dugc thuc hién trong moi trudng axit
yéu (axit acetic, axit formic) véi pH khong dudi 4,5.

c. Dung phim mau axit crom va axit chira kim loai

Phadm mau axit crom do ¢6 do bén mau cao nén dugc st dung nhiéu
dé nhudm 16ng tha cac gam mau néu, be hong va mau den. Qua trinh nhuém
dugc thuc hién theo phuong phap nhud¢m trudc, crom hoa sau hodc nhudém
va crom hoa dong thoi trong moi truong axit yéu.

Phiam mau axit chira kim loai 1:1 va 1:2 duogc ding dé nhudm 1ong tha
nhiéu hon so v6i loai pham mau axit crom, qua trinh nhudém dugce thuc hién
trong moi truong trung tinh hodc axit yéu.

d. Dung phdm mau hoat tinh
Pé nhudm nhimng tdm da 16ng dat d6 bén mau cao voi giit, anh sang

va ¢6 do tuoi mau cao, ngudi ta ciing ding pham mau hoat tinh loai ¢ chi
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dan diing cho len. Qua trinh nhudom duoc thuc hién trong moi truong axit vdi
pH =4,5 va & nhiét o 40°C.
e. DUng pham mau oxi hoa

Loai pham mau ndy chua c6 mau hoan chinh, ching 1a nhiing hop
chat thom khong mau hodc ¢6 mau nhat, ¢ thé xem nhu chiing con 1a pham
vat trung gian. Viéc tong hop thanh mau mong mudn dugc thuc hién ngay
trén tam 16ng hodc trén tc nho qué trinh oxy hda nén cé tén goi 14 pham
mau oxy hoa va dugc san Xuat voi cac tén thuong phﬁm: ursol, furol,
vufurol,...

C4c hop chit thom duoc dung nhiéu d¢é nhuom 16ng thi va nhudm téc
la p-fenyldiamin (nhuém mau den), 2,4-ddiaminootooluen (nhuém mau
nau), 4-nitro-1,2-fenyldiamin va cac hop chit tuong ty. Pic diém chung cua
cac hop chét nay 1a d& bi oxy hoa dé tao thanh hop chét ¢ ciu tao quinoit,
khi bi oxy hoa manh hon bang hydropeoxit thi chuyén thanh hop chat co
mau. Vi du khi oxy hoa o,p-fenyl diamin va o,p-amino fenol thi ¢ giai doan

dau s€ tao thanh quinonmonoimin va quinon diimin theo so d6 sau:

OH NH, NH
0 +02
HZO

)

Quinonmoniimin va quinondiimin 14 nhitng hop chit khong bén c6
kha ning phan tng cao, dé tu tring hop dé tao thanh phdm mau thuéc nhoém
azin, c6 dang tong quat nhu sau:

109 xr
. DOSS
199 ~r-

. DOBS
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Khi oxy hoa dong thdi cac amin thom v&i cac amin thom chira nhom
fenol thi xay ra qua trinh da tu va pham mau s& dugc tao thanh, gan chit vao
vat liéu. Cac amin thom thuong dung la indamin (1), indofenol (2) va

indoanalin (3), ching déu thudc vé loai hop chit quioinmin c6 cong thirc

QN ::\ J/f;/rN [ j\ IZN
HN NH2 O OH [e) \©\NH2
@ ® ®

Qua4 trinh tao thanh pham mau tir indofenol va indoanilin thudng xay

Sau.

ra & nhiét do thip (35-38°C) trong méi trudng trung tinh hodc kiém yéu.
Nhu vdy qua trinh nhudém 16ng tha va téc ciing 13 qua trinh téng hop pham
mau ndy chua xac dinh duoc chinh xéc, song dic diém chung cta ching 1a
chtra da vong, khdng hoa tan trong nudc, bén voi nhiéu tac dung hoéa ly, c6
C4C gam mau tir vang dén nau, ghi va den.

Do bén mau ciia pham mau oxi hoda trén toc va 1ong thi sé tang 18n rat
nhiéu khi cdm mau bang mudi kim loai ning dé tao thanh phic khong tan
bén viing. Pé dat duoc yéu cau ndy, trude khi nhudém cac tim 16ng hoic toc
duge xir Iy bang mudi kim loai (ddng, crom hodc sit) sau d6 méi nhudm.
Khi dung cac mudi kim loai khac nhau s& nhan duoc mau khac nhau. Viéc
nhuém cé thé thuc hién bang cach nhing tim da 16ng vao dung dich nhudém
hodc bang cach boi phét dung dich nhudém chi vao phan 16ng hay téc hodc
ding bién phép in ludi, in phun. Tat ca déu thuc hién ¢ nhiét do thap trong
mdi truong trung tinh hodc kiém yéu.

6.3.2. Nhudm da

Nhuom 14 mét khau quan trong trong quéa trinh thugc da. Da co thé
nhuém bang cac thudc nhudém hoa tan trong nuéc hodc bang cach pha mau.
Khi nhuém bang cac phaim mau hoa tan trong nudc thuong duoc tién hanh
trong céc thiét bi thung quay. Lép phdm mau sir dung tly thudc vao: loai da,
yéu ciu mau Sic cua san phdm va cdng nghé thudc. Vi dy, da thudc bang
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thudc nhudém crom thi nén dung phim mau truc tiép va nhuém sau khi
thudc.

Ban chit thién nhién cua mbi lién két giira collagen da v&i pham mau
c6 anh huong quyét dinh dén d6 bén mau cia san pham, ngodi ra su tuong
tdc ciia phAm mau v&i chit thudc ciing 14 yéu té quan trong phai ké dén.
Trong qué trinh nhudm da, phdm mau ciing khuyéch tan tir mat ngodi, qua
C4C mao quan vao sau trong than da va thuc hién lién két v6i thanh mao
quan cua cac sgi collagen. Do kich thudc cac mao quan cta da 16n hon xo
dét (mao quan cua da ¢ trang thai kho 1a 100nm, ¢ trang thai udt la 140-160
nm, kich thudc phan tr phim mau truc tiép 12 60nm) nén phdm mau d&
khuyéch tan vao da hon vao xo dét. Bé bao dam cho pham mau lién két tot
Véi da, trudc khi nhudém da can dugc trung hoa dé giam do axit con lai trong
qua trinh chuan bi. TOy thudc vao loai phdm mau duoc dung, tri sé pH con
lai ctia da d4 thudc crom ma chon tri s6 pH ctia mang nhudém cho thich hop.

Tri s0 to1 uu cua mang nhudm nhu sau:

Tén pham mau pH con lai trén da pH ctia mang nhuom
Truc tiép 5-5,5 6-6,5
AXxit 4,5-5 4,5-5
AXit chira kim loai 1:1 4-4,5 4,5-5
AXit chira kim loai 1:2 5-5,5 4,5-5

Khi nhuom da, lwong pham mau tiéu thu chiém 1,5-4% so véi khdi
luong da khd, riéng mau den 1én dén 7%.

a. DUng pham mau tryc tiép

Ngoai nhitng pham mau truc tiép c6 chi dinh riéng cho da, c6 thé
ding mot sé thue nhudm truc tiép dung cho sgi dé nhuém cho da. Yéu cau
ciia phdm mau truc tiép ding vao muc dich ndy Ia phai bén véi nudc, bén
V6i anh sang va diu md. C6 thé nhudm da truc tiép theo hai phuong phép:
kho va uét. Khi nhuém kho, pham mau dang bot duoc phun vao cac tim da
khoé dang quay trong thung nhu¢m, xtt ly 20 phut khéng gia nhiét, sau do
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thém 20-30% nudc (S0 voi da) va nhudm & 60°C, trong 30 phit dén 1h. Cubi
qua trinh nhuom c6 thé thém axit formic vao dung dich nhuém cho pham
mau bit sau vao da hon. Theo phuong phap uét, phaim mau khd duge phun
vao da udt trong thung quay. Nudc sé tir da thoat ra hoa tan phdm mau dé
thim vao da.

Do c6 phan tir 16n nén da s6 pham mau truc tiép chi nhudém 16p ngoai
ctia da. Pé nhan dugc mau niu, nguoi ta thuong phéi tron phém mau truc
tiép voi phdm mau axit.

b. DUng phdm mau axit

Céc loai pham mau axit déu duoc ding dé nhudém da, ngodi nhiing
mau c6 chi dinh riéng cho da cd thé ding nhitng mau dung cho hang dét
nhung khong phai lya chon diéu kién tbi wvu dé dat hiéu qua mau cao nhét.
Khi nhuém bang hdn hop phim mau axit va phdm mau truc tiép nén dua
pham mau axit vao mang trudc, chi khi pham mau axit bat mau hét méi dua
pham mau tryc tiép vao mang nhudm.

Khi ding pham mau axit crom dé nhuoém da d4 thudc crom thi khdng
can phai crom hoa bﬁng mudi crom nita, mau nhan duge co dd bén rat cao vi
phdm mau tao phtrc ddng thdi véi crom va collagen cua da.

Pham mau axit chira kim loai 1:1 va 1:2 ciing dugc st dung kha phd
bién dé nhudm da, ching c6 ai lyc v6i da da thudc crom, da da thudc tannin
va da d4 thudc bang thudc thudc hdn hop. Da nhudém bang pham mau chira
kim loai 1:1 va 1:2 c6 d6 bén mau cao Vi 4nh sang, gia cong udt va ma sat.
Cong nghé nhudm da bang phim mau chta kim loai 1:2 rat don gian vi
nhudm trong méi trudng trung tinh va axit yéu, con ding pham mau chira
kim loai 1:1 thi kh6 déu mau hon, can chon tri sé pH cho thich hop.

c. Dung phim mau hoat tinh

Céc loai pham mau hoat tinh dung dé nhuoém xo xenlulo va polyamit
ciing dugc st dung dé nhudm da. Do pham mau c6 lién két hoa tri véi

collagen da nén mau c6 do bén cao vdi gia cong udt, ma sat, anh sang va co
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tac dong mat ngodi Khac nita. Qua trinh nhudm da bang pham mau hoat tinh
cling chia ra 1am 2 giai doan. Trong giai doan dau da duoc nhudém & 60°C
v6i pH =4,5-5 trong 60 phit, ¢ giai doan ndy pham mau lién két hoa hoc véi
da.

Y nghia ctia viéc str dung pham mau hoat tinh ¢é nhuém da ngay cang
tang 1én vi cac loai da dung dé may quan 4o, ging, mi,...can phai c6 d6 bén
mau cao mai 1am sach hoa hoc (gidt bang dung méi hitu co). Mau cua da
khéng chi phai bén ¢ mit ngodi ma ca mat thit (mdt trong) nita, c6 nhu vay
nd méi khong phai sang quan 4o lac 16t bén trong.

d. DUng pham mau bazo
Pham mau bazo bat mau vao collagen da twong tu nhu khi ndé bat mau vao

keratin len, nhung dé dat dugc do bén mau cao Vi xir 1y udt, anh sang va
cac chi tiéu khéc phai tién hanh nhudém sau khi da xu 1y da véi tanin hodc
cac hop chat polyphenol dé thuc hién yéu cau cam mau.
Trong thyc té it khi nguoi ta ding riéng pham mau bazo dé nhudém da ma
thuong ding né dé nhudm trang sau khi dd nhuém bang pham mau axit hay
phidm mau truc tiép dé cho mau twoi hon. Do pham mau bazo s& tao thanh
két tiia véi mudi kim loai ning, vdi phAm mau axit va phim mau truc tiép
nén khong thé tién hanh nhuém ddng thdi hdn hop cac pham mau nay trong
cung mot mang ma phai chia thanh cac giai doan riéng

e) Dung cach phu mang mau
Khi nhuém da bang cach phit mang mau, pigment duoc gan 1én mat da bang
bién phap co hoc nhd mdt mang mong cao phan tir. Thanh phan ciia mot hdn
hop mau bao phii gom:
- Chat mau thudng 1a pigment v co va hitu co (mau lyc, lam, mau do),

pigment tir cac phim mau axit, azo khong tan:
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- Chat tao mang thuong dung cac ester xenlulo (nitroxenlulo), cazein, nhya
acrylic, nhya tir ma cao su. Y8u cau chung cia mang ding cho muc dich nay
la dé tan trong dung mdi, bén co hoc, déo, co gidn, trong sudt.
- Dung mo6i thuong dung la amyl acetate, butyl acetate, xenluzonvo.
- Chét hoa déo (dau thau dau, dibutyl ftalat)
- Céc chat 1am mém, 1am bong, chdng mdc.
Da d3 1am sach dau tién duoc phu mau 16t bang cach dung ban chai mém
quét déu 18n mat da, hong cho kho trong khong khi, cudi cling phun 16p mau
ngoai dé dam bao d6 dong déu trén ca tam da.

6.3.3. Nhudm cao su

Dé nhudm cao su c6 thé dung nhiéu 16p phdm mau khéng tan khac
nhau, nhiéu mau do 12 mudi bari va canxi cia pham mau azo.

Nhitng phadm mau dugc st dung rong réi la:
- Pigment bocdo B 13 mudi canxi ctia pham mau diéu ché bang cach két hop
axit azurinic dd diazo hoa vai 1- nasftylamin;
- Pigment da cam 14 mudi bari ctia phdm mau azo diéu ché tir axit anilin
sunfonic da diazo hoa va - naphtol
- Pigment xanh lam R dugc diéu ché tir dianizidin d4 diazo hoa va két hop
V&1 anizit cua axit - oxinaptoic
Ngoai pigment gbc azo nguoi ta con dung cac loai pham mau va pigment
khac nhu: pham mau hoan nguyén khéng tan ké ca dan xuit cta indigo vi
ching c6 mau tuoi va bén voi diéu kién luu hoa: phirc cua ftaloxianin véi
ddng va cac kim loai khac. Phdm mau va pigment dung dé nhuém cao su
duoc san xuét & dang bot min, bot nhdo hoac dang phan tan, ching phai dat
cac yéu cau k¥ thuat dudi day:
- Bén nhiét ¢én 160°C, bén véi tac dung ctia hoi nude, khong khi nong, nuée

néng, kiém, luu huynh, cht ting toc va chat hoa déo.
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- Bén V6i tac dung ctia anh sang.
- Khéng di chuyén giita cac 16p cao su va ra I6p ngoai.
- Khdng c0 tac dung xuc tac qua trinh 180 hoa cao su

Cao su ¢ thé dugc nhudom trong khdi hodc nhudm mit ngodi. Khi
nhuém trong khdi thi pigment dugc tron va cén gitra cac 16p cao su dong
thoi voi viée gia cac phu liéu khac. Lugng pigment ldy trong khoang 1- 4 %
s0 v6i khdi lugng cao su. Khi nhudm mit ngoai, ngudi ta thuong ding hdn
hop pigment va chat tao mang dé quét, in hay phun, v& 1én mit san pham cao
su. Céc hang nudc ngoai san xuit pigment dung cho cdng nghiép cao su véi
cac tén goi thuong phdm nhu: vulca, vulca fast (CHLB Prc), vulcaphor
(ICI), Irgaphor (Geigy).v.v..

6.3.4. Nhuom chit déo (nhwa hoa hoc)

Chat déo c6 nhiéu loai va rat khac nhau vé ciu tao héa hoc, ching
dugc str dung rong rdi trong linh vuc sinh hoat va trong ky thuat. nhirng chét
déo thuong gap la: polyetylen, polypropylen, polyvinylclorua, polystyren,
polymetylmetacrylat, polyester...Nguoi ta ciing san xuét cac loai nhua khac
nhu: ureformandehit, phenoformandehit, polyure tan bot, nhya amin, nhya
epoxy va cé&c dan xuét cua ester xenlulo.

Do chét déo khac nhau vé ciu tao héa hoc nén su tuong tic giita pham
mau voi ching ciing khac nhau. Khi chon phuong phap nhuoém chét déo,
ngudi ta khong dya vao ban chat 1y hoa xay ra giita phdm mau va vat liéu
nhuém nhu khi nhuém vat liéu dét, dua vao cac diéu Kién cong nghé gia
cong chat déo thanh béan san phdm hay san phim cubi ciing. Nhudém chét déo
|la thuat ngir chi chung cac qua trinh bién nhya thanh ban thanh pham hozc
thanh pham thanh dang c6 mau bang cic bién phap: nhuom trong khdi,
nhudém mit ngodi, v& hodc in hoa trén san pham. TUy ting loai chit déo va

san pham c6 thé dung pigment céc loai, pham mau hoa tan trong chét béo,
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pham mau hoa tan trong dung mdi hitu co, phdm mau hoan nguyén khong

tan va pham mau phan tan dé nhudém chung.

Yéu cu chung ctia pigment hay pham mau dung vao muc dich nay
phai 1a ¢c6 do min cao, chiu dugc sy twong tac hoa hoc vdi cac clu tir ¢6
trong thanh phan chat déo ké ca cac san phdm do sy nhiét hiy sinh ra, su
twrong tac 1y hoc xay ra khi gia cong chat déo. Ngoai ra pigment va pham
mau ding cho chat déo con phai thuan khiét, twoi mau, c¢6 kha ning nhudém
mau cao; khdng bi bién sic dudi tac dung cta anh sang, khi quyén va nhiét
d6 cua moi trudng, khong di chuyén tir bén trong ra mat ngodi san pham, dé
dang phan bd trong khdi chat déo dé nhan dugc mau dong nhat.

Pé nhudm cac loai chat déo ghét nuéc (khong chira cdc nhom ua
nude) thi nguyén ly chung la ding pigment va pham mau khong tan trong
nude, ¢ nhiét do cao chung s& tan vao chat déo, hay chit déo 1a dung dich
rin cta pham mau.

a. Nhuom chét déo trong khdi

Phuong phap ndy dugc ding phd bién hon ca vi né c6 kha ning
nhuém déu va dam, thyc hién don gian va duoc coi 14 van ning. Dé nhudom
ngudi ta dua pigment hay phAim mau vao khéi phan tng & cudi giai doan
tong hop khi nhua con ¢ trang thai ndng chay nhd d6 ma pham mau cé dip
phan b sau va dong déu trong toan khéi. O giai doan ndy can khudy tron
that manh va déu dé nhan duoc mau déng nhéat.

Két thuc qaa trinh phan Gng va nhudém, nhya duoc 1am ngudi, rira va
chuyén thanh dang hat hodc bot dé gia cong thanh san pham nhira mau.

b. Nhuom bé mat chat déo

Phuong phap nay c6 thé thuc hién bang cac bién phép sau:

- Nhing san phdm phim mau vao dung dich phdm mau hoa tan trong nuéc
hay trong dung moi htru co.

- In van hoa mau I1én san pham.
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- V& thubc mau Ién san pham.

C4c bién phap nay duoc sir dung cho nhirng loai chat déo tir polyamit,
polymetylmetacrylat,  polystiren, este  xenlulo, uremelamon va
phenolformandehit. Nhuge diém chung cta phuong phap nay 1a ning suat
thp, chi thich hop véi cac 16 san phdm nho, d6 bén mau cia san phim thip
hon so véi khi nhuém trong khéi.

Riéng v&i phuong phap nhudm bang cac h nhung san phdm vao dung
dich phim mau, ngoai viéc phai lya chon loai pham mau hay pigment cho
phl hop vé6i loai chit déo con phai dam bao cac yéu cau nhu: nhiét do
nhudm phai thﬁp hon nhiét 30 mém cua nhua, gilt cho san phém khong bi
méo, cong vén, ran mit va duc, phai ding thiét bi thich hop va rira san phim
trudc khi nhuom.

Phuong phap in, v& va phun dé tao mau trén san pham tir chat déo co
vu diém 1a c6 thé ding mot loai pigment hay phim mau cho tat ca cac loai
chat déo nhung nhugc diém 1a phai ding chat tao mang hoa tan trong dung
méi hitu co d& bay hoi dé gan pigment 18n mat san phim

c. Nhuom khé chat déo

Phuong phap nay dugc dung dé nhudém chét déo dang hat. Loai phim
mau hay pigment st dung duoc chon tly theo loai chat déo va kich thudc
ctia chung. Khi nhuém nhya duoc tron déu vai bot pham mau khd trong may
tron; hiéu qua nhudm mau sé ting 1én khi dua thém vao hon hop cac chét tro
thich hop . Sau khi tron déu thi gia nhiét hdn hop dén nhiét 46 duéi nhiét do
néng chay cta nhuya, trong diéu kién ndy pham mau khd s& khuuyéch tan hay
hoa tan vao nhua theo co ché dung dich ran. Phuong phap nay duoc dung dé
nhudm polyetylen, polyamit, polyacetate, va nhya dong tring hop tir stiren

va acrylonitrin. Cac loai pigment azo, pigment 1a mudi bari va canxi cua
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pham mau bazo, pigment ftaloxianin, phim mau hoa tan trong chat béo déu

c6 thé dung dé nhudm cac loai nhua ké trén theo phuong phap nay.

6.3.5. Nhuom gidy

Gidy c6 thé dugc nhudm ngay trong khdi bot gidy trudc khi xeo hodc
nhudm dang to gidy thanh pham bang cach nhing né vao dung dich mau hay
quét phu, lang dich mau 1én mot mit gidy. Pé san xudt gidy trang tri nguoi ta
con sur dung rong rdi cac phuong phép in, ké ca in ludi.

Pé nhudm va in gidy nguoi ta ding cha yéu céc loai pigment, doi khi
ciing dung loai phdm mau hoa tan trong nuéc nhu pham mau bazo, pham
mau truc tiép va pham mau axit. Pigment hiru co dung dé nhudém gidy duogc
chia thanh hai loai sau:

- Loai thu nhét 13 hdn hop cua pigment hitu co mau va chét vo co tro
ding 1am chit nén. Pigment hiru co thuong ding 1a phim mau azo, diazo va
nitrozo khong tan trong nudc, chung c6 do che phu cao, bén véi nude, bén
vGi moi trudng va cha yéu 14 bén voi anh sang, ching duge str dung nhiéu
dé san xuét gidy mau, cactong va bia mau, gidy trang tri;

- Loai tht hai 14 pigment caa mot s6 phdm mau hitu co tan trong nuée
dugc chuyén thanh dang khong tan bang cach két tia va hap phu Ién chat
nén vo co. Chat nén thudng dung trong truong hop ndy 1a nhém hidrat oxit,
spat barit, blamfix, cao lanh, bot tring (barit, chi cacbonat, kém oxit)
pigment loai nay dugc st dung rong rdi dé nhudém bia va cactong vi ching
c¢6 d6 bén mau cao, twoi mau va di gam mau.

a. Nhuom phu bé mit gidy

Phuong phap ndy c6 tén nhu vay vi khi nhuém, phim mau hay
pigment cing véi chat nén chi nim ¢ mit ngoai cia to gidy, vira tao mau,
vira 1am nhiém vu che phu. Thanh phan cta dung dich nhuém gom co:

- Phim mau hay pigment ¢ dang hoa tan hay huyén ph;

- Chat nén chuan bi ¢ dang huyén ph;
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- H6 1am nhiém vu chét tao mang gan pigment va0 mit gidy va ting
do nhét cua dung dich nhudm.

Thanh phan ctia dung dich nhudm rat da dang tly theo loai gidy, yéu
cau nhudém va chit luong mau. Dé 1am chat tao mang cd thé dung cac loai
keo thién nhién hoic keo tong hop.

Trong sb cac keo thién nhién ngudi ta thudng dung keo gelatin (tir
xuwong va da dong vat). hd gelatin dugc nau & nhiét d6 dudi 700C. Pon gian
va ré hon 1 ho tir tinh bot san , khoai tdy, ngd, va tinh bot bién tinh. Tuy
nhién nhitng loai hd ndy tao mang kém bén véi 4am u6t nén chi ding cho
nhitng loai gidy mau thong dung va cap thap.

Hién nay, ngudi ta sir dung ngdy cang rong réi cac loai hd tong hop dé
nhuém va in gidy. Dung cé4c loai hd ndy gidy s& c6 do bong cao hon, ting do
mém déo va co gidn, ting kha ning khang mai mon, va c6 nhiéu wu diém
khéc nita. nhitng hd tong hop duge dung nhiéu 1a hdn hop cua stirol (60
phan) va butadien (40 phan) cho hiéu qua tét, gia thanh khéng cao, hd tir din
XUt ctia acrylic c6 do trong sudt cao, it bi vang khi bao quan, khong c6 mui
c6 do bong cao, it phai can bong. Ho tong hop thudng duge chuin bi ¢ dang
ban da tu; sau khi phu 18n mat gidy; phoi kho hodc can né s& da tu thanh
mang mong gan vao giay.

Dung dich mau ké trén c6 thé dua 1én gidy bang cach quét thu cong
tirng to hodc diing cach can ép ca cudn v6i bién phap phoi sy thich hop sao
cho gidy khong bi co va nhin dim.

b. Nhuom khéi bot gidy:

Gidy c6 thé dugc nhudm ngay trong khdi bot trude khi xeo, ¢ thé
ding ca loai pham mau hoa tan trong nudc va pigment. Khi ding cac loai

pham mau bazo phai hoa tan thanh dung dich, loc, dua vao bé chtra bot tir tir
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khudy dao lién tuc. Do ai luc v&i xenlulo nén pham mau sé bt vao xo, sao
khi xeo s& c6 gidy mau. Khi dung dich pigment vo co hay pigment hiru co
thi can hoa ching thanh dung dich huyén phu, dua vao bé chira bot cling véi
cao lanh sau khi da gia nhya va phén. Khi xeo, pigment s¢ dugc giir lai trong
khoang tréng gitra cac thd sgi phuong phap nhuém ndy dung cho céac loai
gidy mau nhat.

6.3.6. Pham mau trong céng nghiép son va an loat:

Pé ché tao son mau trong cong nghiép son va muc in trong cong
nghiép an loat, nguoi ta ding cha yéu cac loai pigment da dugc nghién cuc
min v&i cac gam mau khac nhau. Nhitng loai pigment dugc st dung vao

muc dich ndy gdm c6:

- Pigment v6 co gdm c6 cac mudi va oxit c6 mau, khdng tan cia nhiéu
kim loai khac nhau;

- Pigment hitu co gém c6 cac phim mau khong tan nhu: monoazo,
ftaloxianin, hoan nguyén khong tan, phim mau nitro va nitrozo.

- Pigment 1a phtc khong tan cia mot s6 phdm mau axit, phaim mau
bazo, phim mau axit-crom va mot vai kim loai khac nita.

a. St dung pigment trong cong nghi¢p son

Trong c6ng nghiép son nguoi ta sir dung nhiéu c4c loai pigment hitu
co vi chiing c6 mau twoi, di gam mau, c¢6 d6 bén mau cao véi anh sang.
Piéu quan trong 1a trudc khi phdi ché voi cac thanh phan khac phai tron
pigment véi cac chat don (cac loai bot trang) thanh hdn hop mau vi cac ly do
Sau.

- Pigment nguy@n chit c6 mau qua dam, néu dem tron 1an ngay voi
c4c thanh phan khac s& kho déu, ngodi ra nhiéu loai pigment nguyén chat
thudng c6 anh do, khé quan sat va dbi chiéu mau;

- Chit d6n tao cho son c6 kha ning che pha nghia 1a c6 kha nang 1am

day din nén mau;
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- Chat don c6 kha nang lam ting d6 tuwoi mau, khi nghién va tron
pigment v&i chat don, do phan tan ciia pigment sé& tang 1&n;

- Trong nhiéu truong hop chat don dong thoi ciing 14 chat hap phu va
phén tan pigment.

Pé 1am chat don trong cong nghiép son nguoi ta thudng ding cao
lanh, thach cao, spat barit, nhém hidrat oxit, bari sunfat, chi sunfat, chi oxit,
titanddioxxit, litopon, va nhiéu chat khac.

Pé gin pigment va0 Vit liéu ngudi ta cOn dua thanh phan son chat lién
két hay chat tao mang. Loai chat ndy ciing da dang, c6 thé dung cac hop chat
thién nhién va nhya téng hop nhu 1a: dau triing hop (dau son), dau ankit,
nhya epoxy, polyeretan, nhira melamin, va nhiéu nhua khac. Chon loai chit
tao mang con phu thudc vao pham vi sir dung cta san pham. Trong thanh
phan clia son, ngoai pigment, chit don, chit tao mang con c6 dung mai, chat
h6a déo, chat 1am khd nhanh.

b. Pigment trong cong nghiép an loat

Pigment duing trong céng nghiép an loat can ¢ chat lwong cao hon so
Vi loai ding dé pha son. Nhitng yéu cau d6 1a pigment phai nguy@n chat,
mau tuoi, bén mau Vvéi anh sang, c6 do nghién min cao, phan tan cao, bén
VGi nude, co kha nang phdi tron dong déu vai chit tao mang.

Pé 1am chat tao mang trong ché tao muc in, nguoi ta ciing ding cac
loai dau tring hop, dau ankit (chung 1a c4c loai dau thuc vt chuwa no nhu
dau lanh, diu trau, dau hat qua cao su d tring hop so bo) va cac loai nhya
tong hop khéc nira.

Pé 1am chit don hay chat diy nén, ngudi ta ciing dung cac loai bot
tring (bari sunfat, canxi cacbonat, nhom hydroxit). Ngoai ra trong thanh
phan muc in ciing c6 dung moi hitu co (dé hoa tan chit tao mang) va chit

lam kho6 nhanh nhu coban naftenat hay mangan naftenat.
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6.3.7. Nhuom gb va chiéu coi

Trude khi son vecni hodc quang dau, dé nhudém mau I6t cho mot sb
mit hang gd nguoi ta ciing dung bién phap nhudm. phdm mau duoc dung
vao muc dich ndy chu yéu 1a hai I6p truc tiép va bazo. Do c6 &i luc véi
xenlulo va nhat 1 cac thanh phan co trong nhira cdy nén cé4c loai pham mau
nay bat vao gé twong ddi bén. Pham mau bazo va pham mau truc tiép con
dugc str dung nhidu dé nhudém hang may tre dan, manh trac va cac mat hang
khéc tir tre nira, cho mau bén va dep.

Chiéu c6i 1a mat hang dic san cta nudc ta khi duoc nhudém chu yéu
bﬁng phém mau bazo. Do ¢6 du mau, mau tuoi, va c6 kha nang bat manh
vao chiéu coi nén I6p phim mau nay dugc st dung dé nhudm céi soi ding
dé dan va dét, dung dé in hoa chiéu va cac san pham tir coi.

6.3.8. Nhuom toc

Nhu dé trinh bay & muc 1 cta phan ndy, mot sé phim mau dung dé
nhudm 16ng thuc ciing ¢6 thé ding nhudm toc, tuy nhién khi ding pham mau
va hoa chat d& nhudm toc ngoai yéu cau k¥ thuat con phai quan tam dén yéu
cau y- sinh nira. Y dinh nhudém toc d4 cd tir dau thé ky va viéc ché tao thude
nhudém téc ciing duoc nhidu nha khoa hoc chii y. Chi riéng trong 40 nim
(1930-1970) d4 c6 hang traim bang phat minh vé cac hoa chat dé nhuom toc.
Hoéa chat hay pham mau dung vao muc dich nay déu phai dam bao dat yéu
cau vé mau, khdng gay di tmg cho da va an toan vé y hoc. Pén nay, cac
phuong phap nhudém téc tuwong ddi 6n dinh, chung khac nhau vé phuong
phap str dung, do bén, tinh chat mau sic va hoa tinh thién nhién cua phim
mau. C6 4 loai chit nhudm toc dudi day:

a. Chat khir mau toc 1 loai dung dich ché sin ban trén thi truong, &
dang dung dich khong mau rat dé nhan biét. N6 duoc dung theo chi din cua
thang doi mau va ding dé tdy mau thién nhién cua toc truée khi nhuém mau
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mai. Nhitng ché phdm ndy chira chi axetat va d6i khi 1 mudi bitmut. C6 thé
nhan biét dinh tinh bang cach ding dung dich H,S, néu c6 két taa den 1a chi
axetat, con két tia nau 1a muéi bitmut.

b. Thubc nhuom toc c6 do bén thap duge st dung dé nhudém mau cho
toc trong thoi gian ngin, ching c6 thé 13 phdm mau hoadn chinh hay chat
long c6 mau dugc san xuit & dang dung dich chira mot lugng nho nhya tong
hop. Hiéu qua nhuém mau sé& dat duoc khi chai toc bang dung dich ndy. Do
c6 d6 bén thip nén sau vai lan goi, mau m&i nhudm s& mat han. Loai pham
mau nay ciing duoc san xuat & dang bot, co chi dan cach hoa tan khi dung.
Phim mau dung trong trudng hop nay thuong co khédi luong phan tir 16m,
khé thim siau vao céc Iép bén trong cia soi toc gdm cod: Phim mau dé
nhuém vat lidu dét, pham mau ding dé nhudém thyc pham, duoc pham va my
pham. Chiing c6 thé 14 pham mau axit, bazo va phan tan c6 cu tao hoa hoc
khéc nhau ké ca 1a phtic cia kim loai. Loai thubc nhudm toc nay duoc ding
nhiéu trong héa trang biéu dién nghé thuat, dién anh va nhiing trudng hop co
nhu ciu thay d6i mau toc thudng xuyén.

¢. Thubc nhudm toc c6 dd bén trung binh. Loai pham mau nay duoc
san xuét va ban ¢ dang 1ong dung trong lo, ding bang cach chai hodc phun,
c6 kha niang giit mau sau 4-6 lan goi. Thanh phan ctia phdm mau toc nay
gom c6: Pham mau loai c¢6 khdi lugng phéan tr nho, chét tay rira tong hop
hay chit nhii héa. Phim mau dé pha ché thuong la: nitro anilin,
nitrophenylendiamin, nitro aminophenol va aminohydroxiantraquinon.
Nhom ndy c6 mau vang, da cam, mau d6 va tim. Tir nhitng mau nay khi phéi
ché véi pham mau antraquinon mau lam thi c6 thé tao duoc cic gam mau
thién nhién khac nhau. Trong c4c san pham ché san dung dé nhudém toc loai
nay thudng chira 2- 20 phdm mau khac nhau. Nhitng phdm mau chinh cua
nhom nay la:

Tén pham mau Mau

2- nitro — p- phenylendiamin (NPD) Do da cam
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4- nitro — o- phenylendiamin (NOD) Vang da cam
4- nitro — m- phenylendiamin Vang luc

NPD d4 thay thé N*

(bang nhém metyl hay 2- hydroxietyl) bo

NPD d4 thay thé 3 lan N*, N* ,N*

(bang nhom metyl hay 2- hydroxietyl) Tim hay tim dé
NOD d4 thay thé N*

(bang nhém metyl hay 2- hydroxietyl) Da cam

2- nitro — 4- aminophenol Da cam - vang
AXxit picraminic Vang

Axit picraminic d& metyl héa N Tim

1,4- Diaminoantraquinon Xanh lam
1,4,5,8- tetraaminoantraquinon Xanh lam

d. Pham mau téc c6 d6 bén vinh ciru hay phim mau oxi hda. Loai
phdm mau nay la ché pham gém hdn hop ciia mot s6 pham vat trung gian
(tuy theo mau dinh nhudom), chua c6 mau cudi cung, duogc ché tao & dang
long. thanh phan chinh 1a cic hop chat kiéu diaminobenzen, aminophenol,
polyhydroxiphenol duoc hoa tan trong dung dich amonioleat hay dan xuat
amoni cua chit hoat dong bé mat téng hop. chit oxi hoa dugc chuin bi
riéng, khi ndo ding méi tron véi dung dich nhudm trén. Cac chit oxy hoa
thudng dung l1a hydroperoxit ¢ dang long, hay mot sd chat & thé rin nhu
ureperoxit, malanin peroxit va natri peborat.

Cac diamon va amino phenol ¢ diéu kién nhuém (nhiét 6 thip va moi
truong trung tinh hay kiém yéu) s& bi oxi hoa dén dang quinoimin sau trong

than toc sau d6 hop cht ndy tiép tuc phan tng
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Vi cac amin va phenol khac cé trong hdn hop dé tao thanh pham
mau ho indoanilin va indiamin. Cu tao phan t&r ctia phim mau va mau tao
thanh tly thudc vao thanh phan cac vat pham trung gian c6 trong ché pham.
Mau cuta loai phdm mau nay c6 d6 bén cao vdi godi va anh séng la do ching
c6 phan tir khéi 1on va dugc tong hop siu trong than toc nén khé bi tich
khoi khi goi.

Mic di ¢6 nhiéu hop chat trung gian duoc dé& nghi ding lam pham
mau oxy hoa dé nhudém téc nhung & My ciing nhu mét s nude khac chi 6
trén 20 chat duoc dung vao muc dich ndy. Khi phéi tron véi ty 18 thich hop
Vi cac vat trung gian Khac nhau s& nhan duoc phdm mau toc c6 mau nau,
nau luc, do tim, tim, xanh lam, xanh den, va den. Khi muén ché tao phém
mau téc mau vang va mau hat dé thi phai dung cac dan xuit ctia nitrophenyl
diamin.

Trong cac loai phim mau toc trén thi truong ¢ dang long thi ham
luong cac pham vat trung gian (dé tao mau) chi chiém 20-30%, phan con lai
la céc chat phu gia.

Duéi day 13 nhitng pham vt trung gian dugc dung nhiéu dé pha ché
pham mau téc oxy hoa.
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Tén pham vat trung gian Cong thirc hoéa hoc

p-phenylendiamin HZNA<;>7NH2

H,N
m-phenylendiamin GNHZ
N-phenyl-p-phenyldiamin \ / HNA<;>7NH2

2,4-diamino anizol OCHg

H2N—<: E)—
2-nitro-p-phenyldiamin H2N4<;>7NH2

NH,
NO,
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4- nitro- o- fenylendiamin OzNQNHz
NH,
H,N
2,5- diaminotoluen HsC <\ >_NH2

2,4- diaminophenol

HO Ha

o

NH>

¢

p- aminophenol HO

o- aminophenol NH,

ff

I
N

z
o)
I

Y

m- aminophenol

5- nitro- 2- aminophenol

I
N

Z
o
T

O]
N
Z
Z
O]
N

o

2- nitro- 4- aminophenol

Z
I
N

Rezocxin

I

O.
o
T

Hydroquinon

I
o)
o
T

o
T

Pirogalon

A

o
T

1- naphtol

&

OH

1,5- dihydroxinaphtalen

¥ot

OH
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Trén day 1a nhitng phdm vat trung gian dugc st dung nhiéu hon ca,
khi khong c6 hoic muén chuyén anh mau thi phai thay doi ty 1& phdi liéu
hogc ding cac chat tuong duong

6.4. C4c loai pham mau trong cng nghiép dét va in hoa

6.4.1. Phim mau truc tiép v ,

Pham mau truc tiép hay con goi 1a pham mau tu bat mau (supstantip)
la nhitng hop chat mau hoa tan trong nudc, cé kha ning ty bat mau vao mot
s6 vat liéu nhu: cac xo xenlulozo, gidy, to tim, da va xo polyamit mot cach
truc tiép nho cac luc hip phu trong méi trudng trung tinh hodc kiém. Hau
hét phim mau truc tiép thudc vé nhom azo, sé it hon 1a din xuit cua
dioxarin va ftaloxianin, tit ca duoc san xuat dudi dang mudi natri cua axit
sunfonic hay cacboxylic hitu co, mot vai truong hop dugc san xuit dudi
dang mudi amoni va kali nén duoc viét dudi dang tong quat 1a Ar-SO;Na
(Ar 1a gbc hiru co mang mau ctia phim mau).

Khi hoa tan vao nudc, phdm mau duoc phan ly nhu sau:

Ar-SOsNa — Ar-SO; + Na*

lon Ar-SO3 1a ion mang mau, tich dién am.

Kha ning tu bat mau cua phim mau truc tiép phu thudc vao 3 yéu tb
dudi day:

1. Phan tir phdm mau phai chira mot hé thdng mbi lien két ndi doi cach
khong dudi 8 ké tir ddu nhom tro mau nay dén ddu nhom tro mau kia, nhu
vay phan tir phdm mau s& ludn & trang thai chwa bdo hoa hoa tri va cd kha
nang thuc hién cac lién két Vander Waals va lién két hydro véi vat liéu;

2. Phan tir phdm mau phai thing vi Xo xenlulozo ndi riéng va nhitng vat liéu
ma pham mau c6 kha ning bat mau déu cé ciu tao phan tir mach thang, co
nhu vay phan tir phAm mau méi d& tiép can v6i vat liéu va thuc hién cac lién

két.
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3. Phan tar pham mau phai co cdu tao thang, cc nhan thom hodc cdc nhém
chtrc ctia phdm mau phai nam trén cling mat phang dé né co thé tiép can cao
nhat v6i mit phang cta phan tir vat liéu, ciing 14 yéu t6 quan trong cho viéc
phat sinh va duy tri cac luc lién két cua né voi vat lidu.

Do c6 kha ning tu bat mau, cong nghé nhuém don gian va ré nén
phdm mau tryc tiép duoc st dung trong nhiéu linh vyc khidc nhau nhu:
nganh dét (vai, soi bong, hang dét kim tir bong, lua to tam, soi day va cac soi
libe,...), nhuém gidy, nhudém céc san pham tir tre nita, manh tric, nhuém da
thudc va ché muc viét.

Mot sb pham mau truc tiép c6 d6 bén mau cao van dugc dung dé
nhudém mét sb loai vai va soi bong ké ca hang dét kim tir s¢i bong hoac
thanh phan bong trong vai pha.

Pham mau truc tiép cling duoc dung phé) bién dé nhudém lua visco ké
ca visco trong vai pha. Do xo visco ¢o ciu truc xop nén né dé bat mau bang
loai pham mau ndy, mau bén hon va twoi hon so voi khi nhuém vai bong.

To tam 1a mat hang dét quy hiém ciing duwoc nhudm nhiéu bang phdm
mau truc tiép.

Phadm mau tryuc tiép cling dugc dung dé nhudém mot sb san phém dét
tir xo polyamit v&i cac gam mau nhat. Pac biét n6 dugc dung dé nhudm vai
lanh, soi day va cac soi tir xo libe cho mau bén va tuoi. Trong cong nghiép
gidy phdm mau tryc tiép dugc dung dé nhudm gidy hoic bing cach dua ngay
vao bé chua bot gidy trude khi nhudm pha bé mit bang cach can ép hoic
quét dung dich phdim mau 1én mit gidy. Trong cong nghiép thudc da, mot s6
pham mau tryuc tiép dugc dung dé nhudm da nhit 13 cac mau den, nau va mot
s6 mau xanh. Mot sé pham mau truc tiép c6 do hoa tan tot duoc dung dé ché
tao muc viét. O nude ta, pham mau truc tiép con dugc dung dé nhuom hang

may tre, manh tric, tdm huong va nhudém go trude khi phu vecni.
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6.4.2. Phim mau axit

Céc loai phAm mau axit ¢6 dic diém chung 1a hoa tan trong nudée, cé
pham vi st dung rong, ngoai muc dich nhudém len, to tim va xo polyamit,
mot sé dugce dung dé nhudm 16ng tha va nhudém da. Lép pham mau nay co
tén goi 1a “axit” vi ching bit mau vao xo trong moi trudng axit, cOn ban
than pham mau thi c6 phan Gmg trung tinh.

Theo ciu tao héa hoc, da sé phAm mau thudc vé nhom azo, sé it hon
la dan xuit cua antraquinon, triarylmetan, xanten, azin va quinophtalic; mot
s6 co thé tao phiic v&i ion kim loai. Theo tinh chat k§ thuat, pham mau axit
duogc chia thanh 3 nhom:

- Phdm mau axit thong thudng
- Pham mau axit cim mau
- Pham mau axit chira kim loai

Ba nhém phim mau nay c6 dic diém chung 1a ¢0 mau, mau tuoi va
thuan sic. Da s6 chung 12 mudi cta axit manh va bazo manh nén khi hoa tan
vao nudce thi phan ly thanh cac ion nhu sau:

Ar-SO3Na — Ar-SO3” + Na*

C4c ion mang mau ctia pham mau tich dién am (Ar-SO5™) s& hip phu
vao cac tam tich dién duong cua vat licu. Nho d6 ma néd dugc ga‘in mau hay
giir lai trén vat liéu bang mdi lién két ion hay lién két mudi, d6 1a dic diém
riéng cia phim mau axit. Ngoai ra ching ciing dugc lién két véi vat liéu
bang luc Vander Waals, lién két hydro va lién két phdi tri.

Phim mau axit thong thuong bao gém céc loai phdm mau azo axit,
antraquinon axit 13 dan xuat cua triarylmetan. Pham mau azo axit chi cé loai
monoazo va diazo 13 c¢6 ¥ nghia. Céc loai phdm mau ndy chu yéu c6 cic gam
mau vang, mau da cam va mau dé. Pham mau antraquinon thudng c¢6 do bén

mau cao hoac rat cao vdi gidt va anh sang mau tuoi va mau thuan sac. Pham
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mau sit 1a dan xuét cua triarylmetan khong nhiéu, chi ¢6 mau xanh lam,
xanh lyc va mau tim. Pham mau axit thong thuong duoc str dung dé nhudém
cac loai vai pha tir xolen hodc to tim, xo polyamit vdi xo xenlulo.

Phim mau axit cAm mau con c6 tén goi 14 pham mau axit crém, ching
duogc sir dung dé nhudm len (nhat 14 cAc mit hang c6 d6 bén mau cao v4i ma
sat va anh sang), nhuom da 16ng th va nhudém cac bé mit kim loai dé trang
tri.

Phim mau axit chira kim loai 1a phdm mau chira sin nguyén ta kim
loai trong phan tir thudng 1a cation kim loai chuyén tiép nhu crom, niken,
coban, ddng. Loai pham mau nay dé& tan trong nudc, d& déu mau, twoi mau
va bit mau vao vat liéu trong mdi truong axit manh. Phdm mau axit chira
kim loai dugc dung nhiéu dé nhuém vai, xolen, nhuém 16ng thl, nhudm cac
loai vai pha vai cac xo khac, nhugm vai tir xo polyamit va nhuém da. Ngoai
ra, pham mau ndy con duoc dung dé nhudm to tam, in hoa cho lua to tim, in
hoa Vai tir xo polyamit va nhudém céc tim da nguyén long.

6.4.3. Pham mau hoat tinh

Phim mau hoat tinh 13 nhitng hop chit mau ma trong phan tir cua
chding c6 chira cdc nhém nguyén tir c¢6 thé thyc hién moi lién két hoa tri véi
vat li€u noi chung va xo dét noi riéng trong qué trinh nhuém. Nho vy ma
chung c6 d6 bén mau cao V4i gia cong wdt, ma sat va nhiéu chi tiéu khac
nita. Pham mau hoat tinh c¢6 dii gam mau, mau tuoi va thuan sic, cong nghé
nhuom da dang va khdng qua phurc tap, vi vay nén tuy mai ra doi nam 1956
dén nay d4 san xuat véi khoi luong 16n va sir dung kha phd bién. Ching
dugc st dung dé nhudm va in hoa cho cac vat lidu xenluld, to tam, len, vat
li¢u tir xo polyamit.

Do ¢6 nhitng vu diém ndi bat vé d6 twoi mau, do bén mau va di gam

mau nén pham mau hoat tinh d4 duoc cac hang ché tao phaim mau I6n cua
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thé gioi san xuat. Nhip diéu san xuit st dung va str dung chiing tang 1én rat
nhanh, phdm mau hoat tinh da chiém vi tri hang dau vé tong s6 mau va khoi
luong san pham trong sé cac 16p pham mau tong hop dugc sir dung hién
nay. Phan 16n phim mau hoat tinh dugc dung cho xo xenluld, phan dé
nhuém len, to tim va xo polyamit chi chiém 4,5-5% téng s6 pham mau hoat
tinh.

6.4.4. Pham mau bazo-cation

Phim mau bazo 13 nhitng hop chat mau cé cau tao khac nhau, hau hét
ching 1a cac mudi clorua, oxalate hodc mudi kép ciia bazo hitu co. Thudng
gip hon ca trong nhom phim mau ndy lad cdc din xudt cua di-
triphenylmetan, mono va diazo, polymetyl, azometyl, antraquinon va
ftaloxianin.

Pic diém ndi bat cua phém mau bazo 1a ¢6 du gam mau, mau tuoi,
thuan sic va cuong dd mau rat manh. Song nhugc diém ctua pham mau bazo
la cho mau kém bén véi giat va anh sang nén ching duoc ding dé nhuém
mot s6 san phém dét tir xo xenluld, nhudém to tam dé trang tri, dé nhuom
gidy va dung 1am muyc in trong cong nghiép in an. O nudc ta pham mau bazo
dugce dung rong rdi dé nhudém va in chiéu coi, cac mat hang may tre va gb
cho mau tuong d6i bén va dep.

Do &i lyc clia phdm mau bazo véi xenluld rat thap nén mudn st dung
chung dé nhuém vai may mdc thi phai cAm mau, nhung khi cAm mau bang
tannin va mudi antimonan thi d6 tuoi mau giam di.

Tat ca phAm mau bazo déu d& hoa tan trong nudce, khi hoa tan ching
phéan ly thanh hai ion: cation la ion mang mau, anion khdng mang mau. Nhu
vay, theo tinh chat dién hoa thi phim mau bazo ddi cuc vi pham mau axit.

Sau khi téng hop duoc xo polyacrylonitrin (PAN) nguoi ta da tim

thidy mot sé phdm mau c6 ciu tao gidng phim mau bazo nhung lai bit mau
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manh vao xo PAN, c¢6 d6 bén mau cao voi nhiéu chi tiéu goi 1 phim mau
cation. Chung c6 thé xem nhu cac mudi amoni bac bon véi dang tong quat 1a
RiNR3CI; & day Ry, Rs 1a goc alkyl hay aryl khac nhau. Phin mang mau cia
phdm mau c6 thé 1a cac gdc triphenylmetan, phdm mau metin va azo, dan
XUit antraquinon va phirc dong-ftaloxianin. Dién tich duong cta nguyén ta
nito bac bén ¢ thé nim & mach nhanh hoic nim trong di vong. Trong sb
cac anion, thuong gip hon ca 1a ion CI va CH5SO,’, ching it anh huong dén
tinh chat mau ctia pham mau nhung dong vai trd quan trong trong qua trinh
hoa tan phim mau trong nudc.

Nhitng phdm mau cation dugc san xudt trén co s& cac dan xut
antraquinon voi toc do bat mau vao xo PAN khéng cao va kha niang nhudém
mau cta ching ciing khong cao. Uu diém chu yéu cua phdm mau nay la co
d6 bén mau Vi su xtr Iy bang hoi cao hon so véi phdm mau cation ciing c6
gam mau xanh nhung lai c6 gbc mang mau tir cac hop chat khac. Loai pham
mau nay rat thich hop dé in hoa, nhuém lién tuc hoic nhuém mot sé ché
pham tir xo PAN ¢6 yéu cau phai xir Iy hoi trong cong nghé nhudm.

Phim mau cation c6 vu diém 1a d& phéi tir ba mau co ban: vang, xanh
lam va dé, bao dam nhin dugc déu mau, c6 thé tao dugc cac gam mau rong.
O dang 16ng dung pham mau cation rat thudn tién cho céng nghé nhudm lién
tuc, dung dich pham mau 6n dinh ¢ nhiét 46 cao. Trong moi truong axit
axetic hay axit fomic va c6 mit chit hoat dong bé mat dang long ctia pham
mau khéc 6n dinh.

6.4.5. Pham mau hoan nguyén

Pham mau hoan nguyén l1a nhitng hop chat mau hiru co khdng hoa tan
trong nudc, tuy cd cdu tao hda hoc vd mau sic khac nhau nhung ching c6
chung mat tinh chat, d6 13 tat ca déu chira cac nhém xeeton trong phan tir va

c6 dang tong quat 1a R-C=0. Khi bj khir dang khong tan ndy s& chuyén vé
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dang Laycd axit, n6 chua tan trong nudc nhung tan trong Kiém va chuyén
thanh dang Layco bazo. Do c6 ai lyc 16n véi xo va hoa tan trong nudc nén
né hap phu manh vao xo xenlulo, mit khac né lai dé thuy phan va oxi hda vé
dang khong tan ban dau. Do ¢6 4i lyc v6i xo xenlulo nén hop chat Layco
bazo bit manh va0 xo, sau d6 rira bot kiém thi lai dé bi thay phan vé dang
Laycd axit va oxi hda bang oxi ciia khong khi vé dang khong tan nguyén
thay.

Nho dic trung quan trong ké trén ma I6p phim mau nay cé tén Ia
pham mau hoan nguyén. T4t ca pham mau hodn nguyén con co cac tinh chat
khac nhu: ¢6 da mau, mau tuoi anh, c6 do bén cao so voi gia cong udt, Vo1
anh sang va khi quyén; chi c6 d6 bén mau cao v4i nhiéu chi tiéu mot mat do
khi nam trén xo ¢ dang khong hoa tan, mat khac do phén tir ciia chiing nhiéu
nhan thom nén c6 kha ning phat sinh cac luc lién két manh.

Phim mau hoan nguyén duoc ding dé nhudém cac ché pham tir xo
xenlulo hoic thanh phan xenlulo trong cac loai vai pha; chung khong duoc
dung dé nhudém len va to tdim vi qué trinh nhudm phai tién hanh trong moi
truong kiém, nhitng loai xo nay s& bi pha huy. Mot sb it phim mau hoan
nguyén ciing dugc dung nhu pham mau phan tan (dang khong tan da nghién
min) dé nhudém xo tong hop hodc 1am pigment in hoa.

Trudc nhitng nim 70 cua thé ky ndy, pham mau hoan nguyén chiém
ty 1& kha 1on trong téng sé phim mau tong hop san xuat trén thé gidi (dén
23%) nhung hién nay nd chi chiém khoang 17% vi gia thanh cao va cong
nghé nhuém phtc tap. Theo cdu tao hoa hoc thi phim mau hoan nguyén
dugc chia thanh 2 phan nhém:

- Phim mau indigoit gom indigo va din xut ctia né

- Phim mau hoan nguyén da vong.
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Bén canh dang khong hoa tan, dé dé dang cho qua trinh nhuém, nguoi
ta cONn san xuét ra loai hoan nguyén tan.

Néu nhu dén mai cudi thé ky XIX nguoi ta chi biét c6 mot pham mau
hoan nguyén duy nhat 12 indigo tach tir 14 cham dugc trong thanh don dién ¢
cac nudce nhiét doi thi dén nim 1940 hau hét cic pham mau hoan nguyén
quan trong da duoc tong hop, d4 bd sung va hoan thién cac phan nhoém cua
|6p pham mau ndy. Dén nay, viéc san xuit cac loai pham mau hodn nguyén
chirng lai, xu huéng chung 1a tim cach bién tinh hodc phdi ché nhirng mau
c6 chat lugng cao cho dé sir dung.

Phim mau hoan nguyén van chiém vi tri quan trong trong sb céc
pham mau duoc san xuat trén thé gidi. Tuy gia thanh cao nhung chung c6 do
bén mau cao v6i nhiu chi tiéu ly héa nén van duoc quan tim san xuat va
hoan thién cong nghé nhuom.

Do khéng hoa tan trong nuéc (dang khong tan) nén pham mau hoan
nguyén khong bit mau truc tiép vao vat lidu dét. Khi bi khtr va chuyén vé
dang 1ayco bazo thi N6 méi co i luc va bat mau vao xo soi. Qua trinh khir
ctia phdm mau hoan nguyén thudc loai phan tng di thé, téc do cta phan tng
ndy phu thudc nhiéu vao chat khtr, nhiét do, pH va dic biét 1a kich thude hat
pham mau. Kich thudc hat cang nho, phdm mau dugc nghién cang min, do
phéan tan hat cang cao thi né cang dugc khir nhanh va hoan toan. Tuy theo
yéu cau cong nghé nhudém va in hoa ngudi ta dung cac chat khir ¢ tinh ning
khac nhau.

Khi nhuém vat liéu dét bang pham mau hoan nguyén dang khong tan
(indigoit, da vong) thi viéc chuan bi dung dich nhuém rét phirc tap, hon nita,
dang layco bazo ctia phdm mau cd &i luc 16n véi xo, bit vao xo qua manh
gay nén loang mau va kho thim siu vao bén trong xo. Dé don gian qua trinh

chuan bi dung dich nhuom, thuan tién cho viéc sir dung pham mau nhat Ia
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khi in hoa, nguoi ta d4 san xuét ra loai pham mau hoan nguyén khong tan,
goi nhu vay vi n6 khéng tan trong nudc. Mat khac, & dang phim mau c6 ai
lyc nho voi xo nén ¢ kha nang diéu chinh do déu mau khi nhudm.

6.4.6. Pham mau phan tan

Trudc day, khi méi ra doi phdm mau phan tan co tén goi 1a “pham
mau to axetat”, 1a nhitng hop chit mau khong tan trong nudc do khong chira
cac nhom cho tinh tan nhu —~SO3sNa, -COONa. Nhitng pham mau phan tan
loat dau san xuat vao nhitng ndm hai muoi cta thé ky ndy hau hét 1a cac hop
chat mau géc azo va antraquinon. Tén goi cta 16p pham mau nay chi ring
chung c6 do hoa tan rat thap trong nudc va phai sir dung ¢ dang huyén phu
hay phan tan véi kich thude hat trong khoang 0,2-2pum, dugc dung dé nhuom
loai xo nhan tao ghét nudc duy nhat biy gid 1a xo axetat.

Theo hudng nay khi cac xo tong hop ra doi va dan tré thanh nguyén
liu quan trong cua nganh dét thi nhitng phdm mau phan tan kiéu méi da
dugc tong hop dé dap Gmg y@u cau nhudm cho cac xo: polyamit, polyester,
polyacrylonitrin, polyvinylic va cac xo tong hop khac nita. Vi trong phan tir
ctia phAm mau phan tan c6 chira cac nhém amin tu do hodc da bi ankyl hoa
(-NH,, -NHR, -NR;...) dic biét 12 c6 chira nhom amin d3 bi thé bang gbc
alkyl hydroxyl (-NH-CH,-CH,-OH) nén nhitng phdm mau nay dé dang phan
tan trong nudc hon. Theo phan I6p k¥ thuat, pham mau phan tan co thé chia
thanh 3 phan nhém nhu sau:

- Loai thong thuong va c6 thé diazo héa sau nhudm.
- Loai chira trong phan tir, nguyén tir kim loai.
- Loai phan tan hoat tinh, c6 thé lién két véi xo bang lién két hoa tri.

Do hoa tan cua pham mau phan tan trong nudc rat thip, & 25°C chi
tiéu nay cua da sb phdm mau chi vao khoang 0,2-8mg/l, con & 80°C do hoa

tan ciia chiing ciing chi dat t6i 50-350mg/I 1a tdi da.
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Péi v6i nhiing xo tong hop ghét nudc thi do hda tan cua pham mau
trong nudc cang thap, pham mau cang dé bat mau vao xo theo co ché dung
dich ran. Dé dat dugc yéu ciu phan bd that déu, luc dau 14 mat ngoai, sau d6
1a trong xo thi pham mau loai ndy phai nghién dén dang cyc min va phan b
déu trong dung dich nudc ¢ dang phan tan cao dé chung c6 thé d& dang di
vao xo ¢ diéu kién nhuom. Dé giai quyét yéu cau ndy, ngoai dang bot min
dugc phan tan cao ngudi ta cOn san xuat ra loai phdm mau phan tan tan tam
thoi trong nuéc ¢ tén thuong pham 1a socacet. Trong qué trinh nhudém, &
nhiét do cao nhém cho tinh tan tam thoi nay S€ tach ra, giai phong phan tu
pham mau khdng hoa tan trong nudc, phan bd déu trong dung dich ¢ dang
don phan tir va ciing bt mau vao cac xo nhiét déo ghét nudc nhu 1a loai
khong tan trong nudéc.

Hién nay phﬁm mau phan tan dugc san Xuat & dang bot min phan tan
cao va siéu min chira tir 15-50% chit mau tdy mit hang cia mdi hing, phan
con lai 14 chat phan tan, chat ngdm, va phu gia khic. Nguoi ta cling san xuat
loai bot nhdo phan tan cao chira 10-20% chat mau, phan con lai 1a chat phan
tan, chat ngdm, nudc va chit chéng von cuc. Bot nhdo ¢ dic diém 1a mirc
d6 nghién min va phan tan cua cac hat rit cao, c6 dén 85% sb hat c6 kich
thude dudi 0,5-2 pm, chlng rét tich hop dé nhuém theo phuong phap gia
nhiét kho.

6.4.7. Pham mau azo khéng tan

Phim mau azo khdng tan con c6 tén goi khac nhu phdm mau lanh,
phdm mau d4 va phaim mau naphtol, ching Ia nhitng hop chit ¢6 chira nhém
azo trong phan t& nhung khong chira cac nhom c6 tinh tan nhu: -SO3Na, -
COONa nén ching khdng hoa tan trong nudc. Dé nhudm vat liéu dét ngudi
ta phai tong hop chung truc tiép trén vai tir hai loai hop chit trung gian c6

tén goi 1a thanh phan azo va thanh phan diazo. Phan tng két hop azo thudng
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phai tién hanh & nhiét do thip (0-5°C) bang cach 1am lanh dung dich nhuém
hodc thém nudc d4 vao mang nhuém nén phim mau co tén Ia “nhuém lanh”,
“nhudom da”.

Do nam trén vai ¢ dang khong tan trong nude nén pham mau loai nay
14 d6 bén mau cao Véi gia cong udt, con 6 bén mau véi anh sang va ma sat
thi khdng cao lim. Tuy nhién 16p pham mau nay can duoc sir dung rong rai
vi cdng nghé nhudém don gian, gia thanh thap, mau cia phdm mau tuoi. Khé
khin thudng gip phai khi chuan bi dung dich hién mau (thanh phan azo)
dugc khic phuc bang cach ché sin cac hdn hop 6n dinh ciia cac ban thanh
pham, trong diéu kién nhudém hay in hoa chung méi thé hién kha ning phan
ung.

Nho chira trong phan tir nhdm azo, nhom ndy c6 thé bi pha v& dudi
tac dung cta chit khir 1am cho phdm mau bi mat mau, nén chung duoc sur
dung nhiéu dé in hoa theo phuong phap in pha mau. Theo c4c s6 liéu mdi
nhat thi hién nay nguoi ta sir dung gan 80 hop chat 1am thanh phan diazo va
60 hop chat 1am thanh phan azo dé tong hop gan 5000 mau khéac nhau (theo
ly thuyét) trong cic gam mau tir vang dén den. Song s6 mau duoc tng dung
rong rdi thi khong dén nhu vay va cha yéu dé nhuém, in hoa vai tir xo
xenlulo.

Uu diém ctia viéc nhudém azo khong tan 13 c6 thé nhudm tir cac ban
thanh pham, khong can ché tao dén dang pham mau hoan chinh nén gia
thanh thap hon so véi cac loai phim mau khac. Song van dé phuc tap & chd
phai chon dugc hai loai ban thanh phim phd hop dé dap ung hang loat cac
doi hoi phirc tap nhu:

- D& hip phu 18n mat xo va khuéch tan sau vao xo;
- CO tdc do phan tng cao dé hién mau, théa man cac diéu kién cong nghé

nhudém gian doan, lién tuc va in hoa;
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- Diéu kién phan Gmg vira phai, khong 1am ton thuong dén xo soi,. .

Vi vay ngoai nhirng ban thanh phim dé tong hop phim mau azo
khéng tan truyén théng, dd bit dau st dung nhitng loai khac nhu:
ftaloxiamin, aroylenimindazol.

Gam mau cua phdm mau azo khéng tan thiéu mau vang, xanh lam
thuan khiét va xanh da troi. Mau cia ching chi dat cép trung binh va khé véi
tdc dung cua gia cong udt, ma sat va anh sang, thua cac chi tiéu nay cua
phdm mau hoat tinh va hoan nguyén. Mot trong nhitng bién phap dé nang
cao d6 bén mau cta phdm mau azo khdng tan voi giat va ma sét [a dung cac
ban ché pham c6 kha ning tuwong tac hoa hoc véi xo, vi vay thay cho céc
azoamin thong thudng (thanh phan diazo) nguoi ta dung cac este cua 4-p-
hydroxyl-etylsunfonyl-2-aminoanizol sunfonat c6 cong thuc H,N-R-SO,-
CH,-CH,-O-SOsNa dé tan dung kha ning phan ung V&i xo ctia nhoém
vinylsunfon (H2N-R- SO2- CH=CH2) khi xir 1y trong méi truomng kiém.
6.4.8. Pham mau pigment
Pigment 13 nhitng hop chit ¢ ciu tao hoa hoc khic nhau c6 dic diém chung
la khong tan trong nudc do trong phan tir khong chira cdc nhoém cho tinh tan
— SO3H, - COOH) hoic cac nhém ndy bi chuyén vé dang mudi bari, canxi
khong tan trong nudc. mot sd pigment hitu co tuy khong tan trong nudc
nhung hoa tan trong mét sé dung maéi hitu co duoc dung dé nhuém dau mé,
xang, sap. Da sd pigment c6 dd bén mau cao véi anh sang va bén véi nhiét
d6 cao, khong bi di tan dé bat vao sang phan vat liéu dé tring, c6 kha ning
bao phu cao va thuan sic, troi mau.

Pigment cé4c loai déu duoc nghién siéu min, co kich thudc hat nho hon
1 pm, dugc san xudt ¢ dang phdn tan cao hodc bot nhdo chia 15-25%

pigment nguyén chat, phan con lai 1a cac phu gia.
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Pigment dugc st dung nhiéu dé trang tri bé mat (nhudém va dac biét 1a
in hoa) c4c san pham dét va mot sd san phdm khac (gidy, da, cao su, chit
déo), no con dugc ding nhiéu trong cong nghiép son, an loat va nhudm chat
déo & dang khdi.

Trong cdng nghiép dét cac loai pigment azo, ftaloxianin va hoan
nguyén dugc sir dung nhidu dé nhudm, in hoa vai va cac san pham dét. Uu
diém cua viéc st dung pigment 1a cdng nghé tuong ddi don gian, co thé
ding cho tat ca cac loai vai, c6 thé phdi tron cac loai pigment voi bat ky ty 18
nao nén cho phép mé rong gam mau. Ngoai ra hau hét cac loai pigment déu
c6 kha ning nhuom mau cao, mau cua ching bén véi giat giil va anh sang.
M3t hang dé nhudém va in hoa rat rong bao gdm vai va c4c san phim may
mic, trang tri va vai cong nghiép. Nhuoc diém cua phuong phap nhudém va
in pigment 12 mau kém bén v6i ma sat kho va udt, vai it nhidu bi ctng.

Vi pigment khdng c6 &i luc voi xo soi nén khi sir dung noé dé nhuém
cling nhu in hoa phai ding mang cao phan tr gin né vao vai, day 1a diém
dic trung cua phuong phap nhudm ndy. Thanh phin mang nhudém gém co:
pigment dang siéu min, chit tao mang, chat tao lién két ngang, xtc tic va
chat 1am mém.

Phuong phap in pigment dugc sir dung rat phd bién dé in hoa vai va
nhiéu loai san pham dét vi cdng nghé don gian va c6 thé in cho bét ky loai
vai va san pham dét ndo. Ciing gidng nhu khi nhuém pigment, ho in gdm co:
pigment dugc nghién siéu min nhdo, chat tao mang va tao cAu tric mat ludi
c6 tén goi thuong pham 14 bindo (binder) hay fixer..thanh phan quan trong
ctia h6 in pigment 1a hd. Vi ding chat tao mang dé gin pham mau vao vai
nén khong thé ding khdng thé ding cac loai hd thong thudng tir cao phan tir
thién nhién va cao phan tir tong hop nhu khi in bang cac 16p phim mau

khéc. Lop hd thich hop cho in pigment 1& hd nhil trong dau trong nudce hoic
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nude trong dau (OW, WO), sau khi in va sdy nudc va dau déu bay hoi,
khong dé lai mang ho trén vai, khong 1am cho vai cimg. song khi ding loai
hd ndy c6 thé gay hoa hoan nén gan day nguoi ta d4 sir dung ho tong hop cd
ham lugng chit kho rit nho voi tén thuong pham 14 lutexal HP va HSD.
Ham lugng cac loai hd ndy trong dung dich chi chiém 2 -5 % khdi lugng
chung cua hd ciing du d6 ddc can thiét.

Ngoai viéc sir dung dé nhudém va in hoa trong céng nghiép dét, sir dung dé
nhudm chit béo, chit déo va cao su nhu d4 trinh bay ¢ trén, pigment con
dugc sir dung vao nhiéu linh vic khéc nira.

Nhitng loai pigment c6 mau tuoi, c6 do6 bén mau cao véi anh sang
nhu: pigment ftaloxianin, pigment ctia pham mau hoan nguyén va mot sb
pigment goc azo bén mau dugc dung dé ché tao thudc vé& dung trong hdi hoa
Nhitng loai pigment c¢6 d6 bén mau cao voi anh sang: pigment ctia mot sd
pham mau axit, pigment ftaloxianin, pigment cia phim mau hoan nguyén
dugc dung dé san xudt bot mau cao cap trong xdy dung. nhd ching c6 kha
nang pht bé mit cao, cudng dd mau cao hon rat nhiéu so v4i bot mau tir oxit
kim loai nén liéu luong dung thap hon nhiéu so véi bot mau v6 co. Ching
dugc st dung lam bot mau va son mau quét tudng, men mau Cua vat liéu
trang tri khdng nung (gach bong)

Nhirng loai pigment ¢6 mau tuoi, cd anh sang huynh quang cao nhung
pigment 14 mudi bari ctia pham mau bazo va nhitng pigment khac c6 chit
lugng tuong tu duge s dung dé ché tao cac loai muc mau dung trong cong
nghiép in vin hoa phim, chi mau, myc in trén bao bi bang gidy va bing céac
loai mang PE, PP, PVC, muc in 1én kim loai.

Nhitng loai pigment c6 mau tuoi, c6 d6 bén mau cao véi anh sang va dung

méi hitu co dugc ding dé pha son mau.
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Mot sb loai pigment c6 mau tuoi d& 1am sach tap chat, khong doc va
khéng gay di tng cho da dugc sir dung dé ché tao my phdm nhu: son moi,

phan mau, kem mau trang di€m.



