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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

MG PAU

Trong do1 séng xa hoi ngdy nay, cdc san pham gom s my nghe, gém si
dan dung vi gom st cong nghi¢p khong nhimg rat da dang, phong phi vé
chiing loai, mau md va hinh ding ma con duoe trang tri, pho cdc loai chit
mau khidc nhau v&i nhiéu Gé 130 hoa vin rat dep 1am cho gid tri tham m¥
cla ching toai san pham nay duge ning [én rit cao. Nghe thudt trang i cic
san pham g&m sit bang cde chdt mdu gm su di va dang duge phd bién rit
rong rai va ngay cang duge hodn thién nang 1lén mgt tim cao midi, ddp dng
thod mian cho moi nhu ¢idu sir dung cua con ngudi. Phi cic chat mau gom si
trén bé mat cdc san pham gom sit bao dam cho cic hinh anh trang tri nghd
thuat cta ching ¢4 d6 bén vinh clru. Khie véi cde chit miu hitu co, cdc chit
miu gém s ¢é do bén rat cao chdng lai cde tde dong cha anh sdng. cla
nhi¢t ¢d. méi trudng va bén i voi thoi glan.

Cic chdt miu pdm 6 1a hon hop cie piemen kKhodng chiu nhiét v duge
K&t hop hoac 1a véi cdce thay unh dé chay (d6i véi cde chdt mau teén men).
hodc la véi cde phat licu gom s vit cic loal men (déi véi cide chat mau dudi
men), hoie la cde thay tinh mau ¢é thanh phan dac bict. Nhu vay cdce picmen
[a ngudn nguyen licu co bin dé ché tyo cac chit mau gom s, Cic picmen
eom st thuong 14 cic alumindt hodc cde silicdt thuoe loai spinel, vilemit,
grandl, corund. silimanit, trong mdt sO truong hop la cdc phot phat,
molipdat, vonphramat va vanadit. Cic picmen duoe dac trung bai kha ning
tao mau cao, bén ving vinh clu véi cde tic dong cua héa hoe. duh séng, cic
loal dau md va nhi¢t do cao.

Cic chat dan miu trong cdc picmen & cic 0x¥t cla cidc nguyén té B, Al
Bi, Fe, Co, Cd, Mn, Cu. Ni, Cr. Pb, Zn va cdc loai khéc.

Céc picmen gém sif duge thu nhan bang cdc cdch sau @ Nung cdc mudi,
cdc 0xvt hoic cde hydroxyt cia cdc kim loai tuong dng @ hodc i bang cich
déng thai lang dong cdc hydroxyt cia cdc mudi cdcbondt va sau dé nung
cdc can lang dong ; cling nhu bing cdch nung ndéng chiy cdc mudi va cde
hon hop. '
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam
D& thu nhan duge cdc picmen. cic chit héa hoc khac nhau ¢ trong thanh
phén coa ching cin phai dugc tron rat cin than. Viée ndy thudng duge thuc
hién bang cdc cdch sau day :

a) Nghién cde chdt ban dau véi nude & trong mdy nghién bi, phuong phap
nity chi st dung ddi véi cde chit chong tan trong nudc.

by Nung néng chay hai hoac nhic¢u mudi coa kim loai trong nude két tinh
cua ching va sau dé thicu k&t cho t6i dang oxyt va rira k§ [udng.

¢) Ling dong tir dung dich nudc cdc phoi lieu mudi kim loai, ria ky
ludmg, sdy can ling dong va sau d6 hoa tan 14t ¢a céc muoi mau, [am mat
nudc bang bay hoi va sdy Kho.

d} Tam udt bing dung dich nudc cic mudi mdu cha 6xyt phom, OXxyt
silic, cao lanh, 6xyt kém, v.v...

Thuc 1€ san xudl cdc picmen chi ra rang cing tron k§ bao nhiéu thi chat
luong cdc picmen cang t6t bay nhiéu, Trén la mot trong nhifng cong dean
quan trong va quyét dinh nhat.

Cong doan tiép theo la nung hon hop thu nhan dugc. Trong khi nung, dac
frung cua moi trudng khi (dxyt héa hoac khiry ¢ mét ¥ nghia rdt quan trong,
bai vi khi nung thi cdc hgp chit hda hoe khde nhau trong hon hop thuong
Xuyeén Xay ra cdc phan dng héa hoc rat phic tap ma choe dén nay van chua
duoc nghien ciu ky. Khi nung cdc picmen k&m thi moi truong khi phai nhat
thidt 1 6xy héa vi néu mos trudng khac sé ¢o thé xdy ra qua trinh khu cic
oxvt thanh kim loat din 61 picmen ¢é thé thanh phé thai. Nguge lai, khi
chuan bi cdc picmen crém ¢in phai bio dam méi truding khir d¢ ¢d thu nhan
dugc miu ¢6 tong miu ruc rd hon.

Qua trinh nung cdc picmen thudng thuc hién & nhiét do cao (900"C -
1400°C) trong mot thai gian nhat dinh. Chang han khi chuén bi cdc picmen
cOban méu tim thudug nung & ahiét do 1300°C - 1320°C vi & nhiét do 1hdp
hon thi cdc picmen ndy sé khong ¢é6 mot tdng miu tim dong nhat. Cic
picmen maiu vang hoac mdu vang tuoi thudng nung & nhiét do khong cao
lam. Nhiét do nung ¢6 dnh hudng rdt 16n tdi sy hinh thanh cdc picmen. Rat
nhiéu cde silicdt bén viing chi trong mot khoang nhiét do nhit dinh, con sau
d6 s thay doi mau hodc s¢ bi phin hiy. Chi ¢o mét s rat it silicdt khi lam
nguoi gift duoc miu sdc ban ddu. Vi du sidicdt mau nau cta oxyt sat khi
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

nung & nthiét 4o cao hon 1200°C s& bi phan huy thinh oxy v siticit cla 6x31
sat hoa tri hai. Con khi tam nguoi cham lai tao thanh silicat 0x vt sat voi man
sac ban ddu. Rét nhicu silicat & nhiet do 900°C - 1000"C cho mau sic rdl sic
sd, song ¢ nhiét dé cao hon lai ¢é maw rit khac. Ching han silicdt cua 6xyt
dong kht nung & nhiét do 12007C ¢6 miu do rat dep, con néu nung nhiét do
cao hon o 1300°C thi lai cho mdu ving niu. O nhi¢t do cao thi ¢cie alumindt
déng rat hén ving. DA xdc dinh duge rang khi ¢é mat oxyt nhom hoac axit
boric thi mau xanh cua silicat 6xyt déng s& bi chuyén thanh méau xanh 14
ciy. Thong thudng 6xy1 nhom thic diy cho céc phan ¢ng hinh thinh cdc
silicdt tao mau, tang van idc phan tng va trong nhiéu trudng hop tham gia
vGt vail tro chinh trong cdc phdn dng nay.

Trén co s cdc kinh nghiém san xuat dd xdc nhan duge ring khi nung &
nhiét do khong cao lam trong mot khoang thasi gian lién tuc thi su énh hudng
hoan todn khdc so vai khi nung & nhiét do cao trong mét thot gian ngan.
Xuat phat tir d6 ngudi ta di thiét 1ap cdc quy trinh cong nghé khic nhau dé
tong hop cho loal picmen nay hoac loai picmen khdc mi chit Iugng cila
ching phu thuge khong nhimg vac nhiét do nung ma ca thoi gian nung.
Ching han mudn nhian dugc mau sat do woi thi khi nung picmen sit phai
thue hién o nhiét do 800°C, néu muon cé duge mau sim hon (dd sam, tim)
thi phai nung ¢ nhiét dé cao hon hoac véi thai gian diai hon, Ché do nung cic
picimen phy thude vio cde thinh phin cta ching v duoe xde dinh bing con
duong thuc nghi¢m.

Sau kbl nung cdc picmen thu duse & dang bot hoidc la tang cing phu
thudc vao ban chat w nhién cua ching. Cic picmen & dang tang cing s&
duoc nghién min. Cdc phuong tién sit dung cho muc dich ndy rdt da dang va
phu thude vao ban chat vat 1V cdc san pham thu duge sau nung. D¢ chuin bi
cdac mau trén men thi cdac chat ban dau ¢6 trong thanh phan coa ching duge
ron vi nghién min trong mdy nghién bi. Viéc dinh luong duge thue hién
theo ty 1¢ 1 : | @ I, nghia 1a mdt phan bot min chit mau voi moét phan nudc
vit mot phin bi nghién, That gian nghién chat mau dao dong trong khoang
168 - 192 gid, k&t thiic thdi gian nghién duge xdc dinh bing phan con lai
trén sing 10.000 13/em” 1 khong duge vuot qua 0.2%. Sau khi nghi¢n. chat
mdu duge nra voi muc dich giam 81 thiu cdc mudi tan ¢6 wong do va sau
dé siv kho va sang d¢€ loat cac hat tho. Sau khi sy va loai bo céc hat tho
chung ta thu duge chat mau cin thiét,
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Ciéc chat miu gdm sit phai thoa man cdc yéu cdu co bin sau day

o Phili hén viing vai tic dong cla nhiét d6 cao trong qud trinh dua mau
[én san pham gom.

e Khang bi tdc dong hou tan cdc chat ndng chay, cdc loai men via chat chay.

» D¢ ding pht trang trf 1én san pham.

¢ Cotinh kinh 1€.

Dé ¢6 thé déng thai tuan th toan bo cdc yéu cdu néu trén [a rat khé. Yeéu
cau khd nhdt la Jam sao phai thu nhan duge 16ng méu cdn thiét, Thong
thudng mdi mot tong miu chi ¢ thé thu nhan duge khi phdi hgp mot s&
lugng thanh phin rat han che. Mot s6 hé nguyén 16 hda hoc co ban su dung
dé thu nhan chat mau gdm st hién nay duge gidi thi¢u & bang 1.

Bang 1. Cic hé nguyén td héa hoc co ban sir dung
dé san xuat ciac chat mdu gom s

Mau
 Yah | Xenhlacay | vVang | Dacam | D& | Tim | Néu Ben | Tring J
N Co-Al  Co-Cr Pb-Sb | Cd-Se-S | Cd-Se-S ' Au-Al | Fe-Cr-Zn, Fe-Cr-Co San‘
Co-Zn | Co-Cr-Zn ' Pb-8b-Sn | PHCIO, Fe-Cr-Mn | Fe-Cr-CoNi | 2r0,
Co-Si | Co-Cr-Al | Pb-Sb-Zn | V-Pb | Au-Al  Cr-Sn| Fe-Cr ,Fe-CrCoMn| TIO,
Co-Ai-2Zn Cc~Cr-’Si : : i Nai____i
: Co-AII-Si | Cr Y - Sn CrSn-Ca' Fe-Q | Cr-2n . Cr-Cu Sb,0,
Cr-Si . V-Zn | Cr-8n-Si  PbMag,
‘ﬂ_\ Cr- Ca- F _ Fe-O ; ]' Ceog_
: Cr-8r | SLTiCr | ' Fe-0 AO, |
o “ v WP lspmicr; |
I‘ | | V-5 .
] VS| o
' | | PO, |
| " BLr0, .
' i SCro, |
;__ [ ) : Zn-CrQ,1 | —L
6
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam
Su dung bat kv hé nguyvén td hda hoc co ban ndo rong 86 cde hé di néu ra
c6 the thiél lap dugc mot day tong mau khiac nhau khi thay déi 1y 1¢é cdc chat
dua vao trong thanh phin cta chiang. Céc téng mau khiac nhau ¢o thé 1ao thanh
bang con dutmg khdc nhd viée khdc nhau khi lua chon cic nguven li¢u sir dung
{cdc Oxyt. cic mudi cacbondt v.v...), hoic bang céc phuong phdp chudn bi cdc
hon hop oxyt kim loat, hoac nhiét do nung kél thic qui trinh hoe dac trung
cua ngon lua hodc mic dé sach cling nhu dé min nguyén licu ban dau,
Trong cic chal mdu gém sG st dung, ngoii cdc picmen con ¢é cc chat
trg dung va mot sé chat khiae duoce dua thém vao thanh phan cdc chiit mauw
nham tang ¢ bén va cudng dé cla ching. .

Theo dac tinh s dung cdc chat mau gom st duoe chia thanh hat loai: chat
mau {én men (dé chay hoidc duge goi [a chdt mau nhe la) va chat mau dudi
men (khé chay hoac 1a ¢chat mau nang lia).

Céc chiit miu trén men st dung d¢ trang tri cho cdc san pham gém x6p va
si. Chuing duge pht mot 1op mong [én trén bé mit sin pham da phi men
nung so bd. Chilng tao ra wén bé mat mot 1dp phim mong, gan chat véi bé
mit xuong gom s khi nung trong 10 nung & nhiét do 720°C - 850°C. Cic
chit méu trén men sau khi pha ching trén men cba Xxuong goém st va nung
thutng ¢é dd béng rat dep va téng mdu rat sang, nhung vé mit héa hoc vi co
hoc thi ching kém bén hon so vai cic chat mau dudi men. Chung loai cdc
chat mau trén men rdt phong phu.

Cic chdt mau dudi men thudng duge phi truc tiép 1én céc san pham di
nung so bo hoidc da sily kho, sau dé cdc san pham ndy duge phi men vi
ching duge nung cing nhau. Nha ¢6 mot 16p men béng va trong sudt che
pha trén 16p ¢hdt mau nén cde chdt miu nay bdm rat chat wén bé mat sin
pham va ¢6 mau rat dep. Tuy nhién ching loai chit mau dudéi men rat han
ché, boi chi ¢é rat {t cie oxvt mau ciua kim loai ¢chiu dung duge nhiét do cao
m& khong b1 phan huy. Trong chiang loai cdc chat mau dudi men cho gom
x0p nung ¢ nhi¢t do 1160°C - 1200°C khong ¢6 duoc cidc tong mau ruc 1d.
Con chung loai chat miu dudi men cho sir nung (61 nhict 4o 1400°C cho 1
nay thi chi ¢6 mot 06 rat it chat mau. Song cdc chit mau ndy véi nhitng dac
tinh tham my va do bén vimg rat cao da ré nén rdl quy gid, vi vay phdt trién
mad rong chung loai gam chat maiu dudl men nay dang 12 mot nhiém vu quan
trong trong linh vue 1©ng hop chdt maw gém sd cla cde nhi khoa hoc trén
1th¢ gidt hién nay.
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Chuong I
NGUYEN LIEU BE SAN XUAT CAC CHAT MAU GOM SU

1.1. CAC HE SPINEL CO BAN

Cidc chat mau gom stt ¢é do bén dac biét déu co thé thu nhan duge khi sir
dung cdc oxit kim loai hodac cdc hén hop cua ching vdi cdc 6xyt nhom
Al,O4, oxit silic Si0,, oxit k&m ZnO va cédc oxit khdc ; con cdc loai spinel va
cdc hop chat wong ty cha ching nho ¢ dic trung cla cdu tric tinh thé (syu
x&p dat nguyén tlr rat chic dic) ma rdt bén vitng dudi tic dong cla nhiét do
cao va cic hop chat héa hoc khéc. |

Cac spinel 1a cic hop chat héa hoc dang AO.R,O duge két tinh & hé lap
phuong. Tuy nhién hién nay do nhi€u nguyén nhan khdc nhau ma gidi han
sy k€t tinh & hé 1ap phuong da dugc loai bo va thuat ngit spinel duge phd cap
cho cdc loai hop chit cua hé nay ma khong phu thudc vao chiing két tinh &
dang hé nao.

Trong tu nhién cic spinel rat it gap va mot s0 spinel thi hoan toan khong
ton tai. Chinh vi thé ma viéc téng hop cdc spinel 1a d6i tugng cha rat nhiéu
cong trinh nghién ciu.

Trong s6 cdc cation héa tri 2 ¢6 v nghia nhat trong céc hop chat spinel
nay la cdac nguyén t6 Cu, Be, Mg, Ca, Sr, Ba, Zn, Cd, Pb, Mn, Fe, Co, Ni.

Céc cation hoa tri 3 thudng gap la Al, Cr, Mn, Fe va it gap hon 1a Ga, In,
La, Ti, V, Sb.

D¢ nhan dugce cédc spinel thutng st dung cic phuong phdp khdc nhau,
trong dé pho bién nhat 1a téng hop ching & nhiét do cao {cdc phan dng & pha
ran, cling nhu trong sy ¢6 mit cla cdc phdn (ng ndng chay). Bing cdc con
dudng nhu trén c6 thé thu nhian duge hiu hét cdc loai spinel duge biét dén
cho dén thin diém hién nay.

Phuong phdp tdng hop cdc spinel trong pha rin ¢6 mét y nghia dic biét vi
trong truong hop nay ¢6 thé dé dang thu nhan duge céc chat ¢ dang sach
hoan toan khong cd tap chat.
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1.1.1. Hé spinel véi oxit magié

Nho ¢6 nhitng dac trung vé tinh chét cling nhu khd nang thu nhan dé ding
cba spinel Mg nén chéing ¢6 gid tri nhat d6i v6i chat mau gom si. Céc spinel
magié déu duge nghién cuu khi ky ludng.

Trong ty nhién thudng gap cac spinel magi¢ sau day : MgAlL,O., MgCr,O,
& dang dung dich ran trong cromit FeCrO,, MgFe,0, (magic¢ziopherit). Tat ca
cdc spinel nay va cic spincl khdce déu thu nhan duoc bang con dudng nhan
tao. Trong s6 c¢dc spinel thi spinel MgAlL, O, duge nghién cdu rit ky vé ca
phuong phdp tong hop va cde tinh chat cua né. Spinel nay két tinh & hé lap
phuong va ¢ dé cimg rat cao. Nhi¢t dé néng chay cua nd 1a 2135°C. Vé mat
héa hoc né rat bén viing, & nhiét do cao chiu duge céde tac dong xam thuc
cua cdc chit néng chdy khidc nhau, spinel ndy tao thanh cic dung dich ran
vGi mot ddy cdce spinel mdu. Vi viy né 12 spinel ¢o ban dé thu nhan dugc cdc
chit mau gém si rit bén va dep.

Trong san xuat cic chat mau gém sit va vat li¢u chiu lia, hé MgO - Cr,0;
¢6 ¥ nghia rat 16n, vi vay né di duge rdt nhiéu cdc cong trinh nghién cliu dé
cap tGi. Trong cong trinh clla minh, gido su A.X.Bérérnoi di khang dinh
ring su hinh thanh MgCr,O, trong pha rin dién ra véi van t6c rat cao so vdi
su hinh thanh MgAl,O, va trong thuc 1€ sy hinh thanh nay két thdc trong
khoang thoi gian 2 gid ngay & nhiét do 1350°C, thap hon khoang 150°C so
véi MgAL,O,.

1.1.2. Hé¢ spinel vé6i oxit kém

Cic nghién ciiu sy hinh thanh cédc spinel kém & pha ran dd duoc thuc hién
rt cu thé vi hé spinel nay rat thuin lgi trong viéc thuc nghiém.

Alumindl kém (ganit) ZnAl,O,; cé6 mat trong tu nhién, nhung ngay trong
th€ ky XIX né di duoc thu nhan nhan tao tir cdc chat ndng chay. Th gian
pan day hop chdt ndy da dugc 16ng hop bang cich cho phan tng trong pha
ran cdc hén hop ZnO va AlL,O4. ZnAl, O, két tinh & h¢ lap phuong va cé hé
s6 chiét suat 4nh sdng 1,805, Nhiét d6 néng chay ¢ 1930°C. Hyp chat nay ¢
dang cdc dung dich rin vé cac spinel tao mdu manh khdc (nhu coban,
niken, v.v...) cé gid tri rit 16n. Cic dung dich ran nay da dugce gido su X.G.
Tuman6p nghién cdu rat k¥ va ching la cdc chat mau gom s rat tuyét voi
vl d6 bén kha cao.
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Rat nhiéu cong trinh khoa hge nghién cdu tong hop ZnCr,O,. Trong thé
ky X1X hop chat nay da thu nhian duge bang céach nung néng chay ZnO vi
Cr,0; ¢6 cho thém cic chilt khodng héa, con hién nay thudng duge tdng hop
bang cdc phan Gng trong pha ran, Khi ¢d mat chdt nong chiay KC! thi
ZnCr,0, tao thanh rat 8t npay ¢ nhiét do 1000°C. Hop chal nay két tinh ¢
hé 1ap phuong. N6 ¢6 miu niu xanh va 6 thé st dung rdt t6t trong chilt méu
g0m sy

Ferit kém ZnFe,0, K&t tinh ¢ h¢ 1ap phuong va ¢d miu néu, Cic ferit
kém, coban vit niken thu nhan duge tir cdc hvdroxit khi dun s6i ching trong
nuée, nhung cde ferit Mg, Ba hodc Pb thi khéng thé thu nhan tir phuong
phip nay. Gido su X.G. Tumanop da thu nhan cdc hgp chat nay bang céc
phan (ng ¢ irang thdi ran nhu cidc spinel kém khidc nhu ZnCo,O,.

1.1.3. Hé spinel vdi oxit coban

Alumindr cébun CoAlLO,; duge thu nhan bang cde phan dng trong pha ran
c6 su tham gia cha cde chat khoang héa. CoAlLO, [d mot trong nhimg chat
miu tim gém st dep nhiat. Hop chit nay ¢6 hé s§ chiéi suat 4nh sdng cao
(> 1,76) v nhiét do ndng chay cia nd 1a 1960°C,

Giong nhu aluminat, cromit céban CoCr,O, cling da thu nhan duoc rat
nhiéu lin. Trong phan \ng & pha rdn ngay & nhiét do 1000°C va sau 2 gio da
tao thanh rat manh hep chat mau xanh tim CoCr,Qy, két tinh ¢ hé lap
phuong nhu CoAl.O,.

Ferit coban CoFe,0, ¢6 thé hinh thanh trong cdc phan dng & pha rdn
hodc khi dun st o dang cic hydroxit. Cic chat mau nau den nay két tinh o
h¢ Jap phuong. Ngoal ra con ¢6 spinel hop chat CoO. Co,05. Trong chung
togi chal mdu gom st cdn st dung Ortotitanat coban 2 Co0).TiO, hoac
Co,Th0, duge nhudm mau xanh 14 cay.

1.1.4. He spinel ¥6i oxit niken
Aluniindgr niken NiAl,O, Winh thanh hojc ¢ pha rin khi nung cdc 6xil.
hoac khi dun s6i cdc can hydroxit.

Hon hop NiO va ALO; khi nung t6i 690°C ban ddu ¢é miu ndu, sau dé &
730"'C chuyén sang mau xanh sdng. Nhiét do cang tang lén thi mau cia nd
cang sam lai. NiAlLO, két tinh & hé lap phuong. Hé s chict suat dnh sdng
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1,875 nhiét d6 néng chity 2020°C. NiAl,O, tao thanh cdc dung dich rdn vai
cd NiQ. cling nhu véi cd AlLO,,

Cromit niken NiCr,0, duoc 1ao thanh chu yéu bang cdc phdn Gng trong
pha ran. Cic nghién cttu vé Ronghen chi ra ring, h¢ NiO - Cr,0, chi ¢6 mot
hop chat duy nhat 1la NiCr,0,.

Ferit niken ¢6 mat trong tu nhién & dang khodng trevorft NiFe,O,. Hop
chét nity da thu nhan bing cdch 10ng hop o pha rdn hodc dun néng cic cin
hydroxit, nd két tinh o hé 1ap phuong va ¢6 madu ndu do véi cde vét tim.

Gido su X.G.Tumandp dd thu nhin bing phan tng trong pha rin spinel
NiCo,0,, ngoai ra duge bigt ring oxit Ni;O, clng 1a mot loai spinel.

1.2. NGUYEN LIEU DE SAN XUAT CAC CHAT MAU GOM SU

Cic nguyén licu dé sdn xudt cdc chat miu gom s thudng s dung cdc
OXit vi cde hgp chit cua cdc nguyén 16 Co, Cr, Fe, Mn, Ni, Sb, Cd, Sn, Zn,
Al, CL, Pr, In, Au, Ag va cdc loai khdc. Cdc nguven liéu d¢ sin xudt cde chat
mau gdm si phai sach vé ban chit hda hoc va khong ¢6 bit ¢t tap chét nao
trong thanh phan caa ching.

Chuan bi vl gia cong cac nguyén liéu cé ¥ nghia quyét dinh trong viéc
sdn xudt chidt miu gém sit, vi vy cdc phuong phdp chuin bi, cdc chd do
cong nghé phl hop phai tuyét d6i tuan thu nghiém ngat.

1.2.1. Hop chit coa coban Co

Oxit coban héa i hai CoO - bot mau oliu, & nhict do 2800°C bat ddu
phan hiy, mal 6xy ; ¢ nhiét d6 18"C CoO hdp thu 6xy dé tac thanh Co,0,.
Thu nhan CoO bang cich nung nong kim loai Co hodc Co{OH), vi CoCO;.

Clorit ¢cobun CoCly6H,0 - tinh thé mau dd hoae mau da cam, & nhiét do
49"C chuyén héa thanh CoCly. 4H,0, & nhi¢t do 58"C thanh CoCl,.2H,0
va & nhiét do 90°C thinh CoCl,.H-O. Mat nude hoan toan ¢ nhiét do
140°C. CoCt, md@1 nude ¢6 miu xanh tim. Hop chat nay tan trong nudc va
axit dam dac, thu nhan clorit coban bang cich hoa tan 6xit ¢o ban trong
axit clohvdrit HCL.

Nitrdt coban CotNO - 61,0 - 1 tinh thé mau do ruc. hit nude viv dé
hoi tan trong nudc. Thu nhan bang cdch hoa tan cdc oxit, hydroxit, sunfit
hoac cicbdnit codban trong axit nitric.
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Sunfiat coban CoSO,. 71,0 - tinh thé mau héng, dé tan trong nudc.
Trong tu nhién thuong gap o dang khodng biberil. CoSO, khéng nudc cd
mau hong.

Cdcbondt coban CoCO, - linh thé bot mau dd hong, khi nung 58 phan
huy & nhiét do néng chdy, khong tan frong nudce nhung dé tan trong axit.

Axétat cobun (CH ,COO),Co. 4H,0 - 1inh thé miu do, tan trong nudc.

Oxir fiéu i hai - oxit coban CoO. Co,04 = Co,0, - bot mau nau.

Oxit coban Co,0, - bot mau den xdm, khong tan trong nudc, tan frong
axit tich O, va tao mudi coban héa tri hai, & nhiét do 600°C - 700°C chuyén
sang Co;0,

6 COQO? —_> 4 CO3O4 + ()2
O nhiét do 1150°C - 1200°C chuyén thanh CoO
2 Co,0y >4 CoO + 0,

Hién tuong tich 6xy c6é the gy hai do cic bot khi oxy phd by tinh tron
ven clla men.

Oxit cobun duoc ché tao bing nung Co{NO;); ¢ nhiét do thip. Nhu mot
san pham ky thuat, 6xit céban thudng c6 chita mot lugng nho tap chat cic kim
loai khic (nhu niken, minggan, sit). Oxit coban nhiém bin s& khong cho
phép thu nhan duge cdc chal mau sach vi tap chat anh hudng 1én su tao mau,

1.2.2. Cace hop chat cua crom Cr

Oxit crom CryO; - hat tinh thé khé néng chdy, mdu xanh l4 cay sim,
khong 1an trong nudc, axit, kiém va ¢ dac tinh dic biét bén vitng d6i véi tic
dong cua dnh séng, cua moi truomg, nhiét dd cao va cua cidc loai khi doc hai
(nhu SO,, H,S}. Trong thién nhién 6xit crom thudng gap & dang khodng sat -
crom FeO.Cry 04

Thu nhan duoc Oxit crém chi yéu bang cdch tién hanh khir quang cromit
Kali biang luu huynh va than khi nung luyén hén hop nay & khoang 1300°C.
D¢ ché tao cdc loai chat mau gém st thudng s dung 6xit crom, nhéin duoc
bang cach nung luyén anhydrit crom CrO+ trong moi trudng khir & nhiét do
1300°C - 1320°C,

Oxit crom & dang sach cho méu xanh [4 cay con ¢ dang hop chat véi oxit
thi€c, kém, canxi, coban va cic chat khidc cho nhiéu mau khac nhau.
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Yéu cau k¥ thuit doi véi oxit crom k§ thudt dugc gisi thidu trong bang 2.

Bing 2. Yéu cau k¥ thuat coa oxit crom k¥ thuat

Ham lugng cho timg logi mac, %
Thanh phén
OX-E OX-B 0x-1 0Xx-2
Crtinh cho CrpQ4 khdng nhé hon 98 98 98 97.5
i S khong tén hon .03 006
- Chét tan trong nuds, khong lén han 0.75 0,75 0,75 0.75

Hydroxit erom Cr(OH);. 2H,0 - bot vo dinh hinh, mau xanh xdm hay
xanh {d cay xam. tan trong axit va khong tan trong nuéc.

Clorua crom CrCly. 6H,0 - 10n tai & dang tinh thé hat nho hodc dang bot
tinh thé mdu xanh 14 cAy xim. tan trong axit vit khéng tan trong nudc.

Nitrdr crom Cr(NO;),. YH,0 - tinh thé mau den, ngam nudc dé tan
trong nuac.

Sunfat crom Cro(SO ). 6H,O - bdt mdu xanh 14 cay hodc cdc phién mau
xanh 14 ciy xam, tan trong nudc.

Phién crom KyCr,(SO,). 12H,0 - 1a céc tinh thé mau tim sdm, tan trong
nudc, ching thudng duge ché tao bang cdch khir bicromidt kali véi su ¢6 mat
mot luong can thi€t axit sunfuaric H,S0,.
 Cromit FeO. Cr0; huy FeCry0, la loal khodng h¢ tap phuong, thuong

¢6 chita tap chat magié va nhom, c¢d mau niu den.

Anhydric eroni CryQ, - tinh thé miu do sam ngam nudc, 1 chat oxy héa
manh, Khi 1i€p xic ¢6 thé dot chdy rugu ciing nhu dét chdy gidy va cde chilt
hitu ¢o khdc. dé tan trong nudc tao axit crom H,CrO,. O 250°C ¢6 thé tich
ra O va Cr,0y ; rit ddc. cin bao quan Cr,04 trong binh kin ¢é nit nhim.

Theo yéu cau k¥ thudt anhydric crom ky thuit phdi ¢é dang cdc phién
nho day 1 - 3 mm, mau tim do6 nhat hoac sam va ¢6 thanh phin, % :

Cra0y > 985

Chat khong hoa tan trong nude ...... < 02

Sunfdt (SO . < 04

Kim loa két a bdi Na,CO; ... < 07
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Bicromar kali K,Cry0, - tinh thé mdu vang da cam. Dé tan trong nude. O
nhiét do cao &€ phan huy :

K,Cr,0; duge ch€ tao bang cich 6xy hda cromit FeO, Cr,0,; - I cic
chét khoang giau créom nhat trong tu nhién.

Theo yéu cdu k¥ thuat bicrémit kait ¢é mau do da cam va dam bao nhu
néu frong bdng 3.

Cromar kali K,Cr,O4 - tinh thé nhd mau vang, dé tan trong nude.

Bang 3. Yéu cau k¥ thuat ctia bicrom:t kali

. Ham lugng che timg loai, %
Thanh phan
1 2
Bicramat kali, khdng nhd hon 98,5 97.2
B am, khang 19n hon 10 15
Can khong tan trong nudc, khang Ién hon 0,15 0,25 ‘

1.2.3. Cac hop chat sat Fe

Sunfar sdt FeSO,. 7H,0 - tinh thé miu xanh |4 cay sing, dé tan trong
nude. Khi nung ndng sdu phan t nude k€t tinh s€ mdét, con phin nr nude ké
tinh thd 7 chi mat & 300°C. Theo yéu cdu k¥ thuat sunfét sit k¥ thudt phii &
dang tinh the ¢6 kich thude khic nhau, miu xanh nude bién pha xanh 14 cay
va ¢6 cic thong s6 néu trong bang 4.

Bang 4. Yéu cau k¥ thuat sunfat siat ky thuat

[ . Ham lugng chira trong cac loai, % \
Thanh phan

1 2 |

!

FeS0, 2 i 530 4 470 I

Axil sunfuaric tydo < 0.25 10 '

Chatkhdng hdatan <= L 04 1.0 ‘

Ouit sit Fe,0, - dang bot mau gach khong tan trong nude. Cho phép ché
tao mau tr do tuoi cho dén do sdm. Trong tu nhién gap & dang quang sat, ¢
thé duge ché tao bing cdch nung luyén cdic mudl sat khac nhau thudng a
dung suntdt sa1 FeSO,. TH,O.
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Clorua sar FeCly. 61,0 - tinh thé méau vang, rat hdt am, tan trong nudc,

ruou va éte.

Nitrar st FefNO j;. 9H,0 - tinh the trong suét mau tfm nhat, tan trong nuéc.
1.2.4. Hop chat mangan Mn

Sunfir mdangan MnSO,. nH,0 (n =0, 1,2, 3,4, 5,6, 7) trong tu nhién
gap ¢ dang MnSO,. 7TH,0 va MnSO,. H,O. Thu nhan sunfiat mangan chu
véu tir 6xit mangan MnQO, 1u nhién. MnSO, khong nude ¢6 dang tinh the
mau hong nhat, tan trong nude nhung khong tan trong rugu. Khi nung
nhi¢t do cao chuyén sang Mn,O, ; trong khéng khi dian dan chuyén thanh
MnS0O,. 3H-0.

Oxit mangan Mn,0, hoge la MnO. MnO, - dang bot midu nau sam hay
mau den, 161 940°C Mn,O, 6n dinh, con & nhiét do teén 940°C chuyén hoa
thanh Mn;O, va gidi phong oxy. Oxit mangan duoce tao thanh cha y&u do
nung luyén trong khong khi hon hop MnO, va muéi nhom vdi axit nitric
hoac axit éxalat.

Dioxit méngan MnQO, - bot tinh thé miu den, khi nung MnO, phan tich
theo chu trinh :

3 MnO; - Mn;0, + O,
Mn,O, = Mn,0O; + MnO
Vé dic diém MnO, 1a oxit luSng tinh mang tinh chat axit yéu. Trong tu
nhién thudng gap & dang khodng pirdliuzit, tinh thé khodng nay mau thép
xam, khi tdn nho chuyén thinh bot miu den v ¢ dang nay dugce dung dé ché
tao bot mau. D6 sach cua pirdliuzit dao dong trong mot khoang rong dang
k&, d¢ ch¢ tao mau phai chon nguyén lidu ¢d chat lugng cao.

1.2.5. Cac hop chat niken Ni

Oxit niken hoa 1ri hai NiQ - bot mau vang, bén vitmg & nhi¢t dé cao. Khong
tan trong amoniac va trong axit dam dac. NiO duoc tao thanh do nung luyén
hydrit niken. mudi clorua niken hay mudéi nitrit niken trong dicu kién thiéu
khong khi hay nung 6xit niken Ni»O, ¢é phun H, & 190°C - 230°C.

Nitrat niken Ni(NO ;). 61,0 - dang tinh thé miu xanh 1 cdy pha vang,

lan trong nugc va rugu ; Ni(NQOy),. 6H50 duge tao thanh do hoa tan oxit
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niken héa tri hai, hydras niken, cacbonidt niken hay niken nguyén chat trong
axil nitric.

Sunfar niken NiSO,. 7H,0 - tinh thé mdu xanh 14 cdy pha mau ving, tan
trong nudc. NiSO,. 7TH,O duge ché tao tai cic nhd mdy theo cich tinh che
déng, tai dav chdng tich tu trong b¢ dién tlr, khi lam lanh tach ra ¢ dang
NiSQ,. 7H,0. Sunfat niken tnh khiét duoc tao ra tor hydrdt niken, mudi
clorua niken hay niken kim loat khi hoa tan ching trong H,50, loang.

Theo yéu cau ky thuat NiSO,. 7H,0 phai dam bao cdc chi tiéu nam trong
bdng 5.

Biang 5. Yéu cau k¥ thuat cua sunfat niken

Ham lugng Ni Ham luong t6i da cho phép céc tap chat, % N
Mac va Co, %, -[ Phan
khengnhdhon | Y Pb 20 Fe “ MO khangtan
HC-1 20,6 0,003 0.005 0,004 01 0,05 0,05
HC-2 206 0,003 0.003 01 0,004 05 0.05 0,10
__.II'j_C-S 206 Q.01 0,005 j Q,004 005 ‘ 06 015 J'

Axérar niken (CH ,COQ J,Ni - tinh thé mai xanh 14 cay, tan trong nudc.

Oxit niken N /,O, - bot mau den, khong tan trong nude, thudng chira mot
lugng nudc thay déi. Khi nung dé ding mit phén 6xy va thanh Ni;O,. Oxit
niken sir dung chu yéu dé thay doi 1dong mau cla cdc chat mau khic.

1.2.6. Cac hop chat cua dong Cu

Oxit déng héa 1ri mot Cu,0 - bot tinh thé mdu do wwoi, khong tan trong
nudc. Trong tu nhién thuong gip ¢ dang khodng cuprit Cu,0 va chancopirit
CuFeS,. Cu,0 thu nhan thong thudng bang cach nung néng chay truc tiép
CuCl, v6i xada hodc la nung mat dong véi oxit dong trong chén nung day
kin hodc bing cdch nung ndng 1@m déng trong 16 nung véi mot lugng nhod
khong khi.

Oxit dong CrO - bot hoac 1a cuc x0p mau den, khong tan trong nudc
nhung tan trong NH; 1ao ra dung dich mau xanh, dé kha hydré va CO, trong
déng kim loai. Trong thién nhién CuQO thudng gap & dang khodng teldrit
CuQ. Cu() nhan tac thu duge bang cich nung lién tuc que déng, mat dong
trong mol trucng khong khi day du.
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Nirrdt dong Cu(NO )y, 3H,0 - tinh thé mau xanh den. tan rdi 6t trong
nudéc va ruou.

Sunfar dong CuSO,. SH,O trong tu nhién cé & dang khodng khancantit.
Sunfit déng 1a tinh th¢ 16n miu xanh tim va rdt dé wn trong nude. Khi nung
dén 100°C mat di 4 phan & nudc tinh thé, tiép tuc nang nhigt léen 233°C thu
duge bot mau trdng CuSO, mét hoan todn nude. Thu nhan duge sunfit dong
chl yéu bang cdch hoa tan cdc phé thai déng trong axit H,SO, dam dac hoac
bang cach che vao H,50, am c6 thira 6xy ty do. Trong bang 6 14 yéu ciu k¥
thuat véi sunfat dong.

Bang 6. Yéu cau k¥ thuat cua sunfat dong

. ; Ham lugng cho ting loai, %
Thanh phan
1 2

- Sunfét déng, khdng nhd hon g8 94
- 8at, khéng lén hon 0.06 0,06
- Axit sunfuaric tur do, khong lan hon 0,25 0.25
- Can khdng tan, khong ian hon 01 0
- A gen, khong ldn hon 0,015 0,015

1.2.7. Cac hop chat cua antimon Sb

Oxit antimon héa i ba Sb,0, - bot mau trang, khong tan trong nude, axit
sunfuartc lodng v axit nitric HNO;, chi tan trong axit clohydric HCI va axit
sunfuaric H,SO, ; Khi dot néng sé ¢ miu vang, trong tu nhién thudng gap ¢
dang khodng valentimit vi xépatonit. Oxit antimon héa tri ba Sb,0; trong
phéi hop véi oxit chi dé san xuél chdt mau vang va cho thém 6xit thiée, miu
vang nay s€ rdt bén.

Oxit antimon hda tri nam ShyOs bot mdu vang tréng, khi nung s& tan
trong axit HCI dam dac. Trong tu nhién Sb,Os thudng gap ¢ dang khoang
xtibionit Sb,05. 5H,0 va phongerit Sb,0s. H,O. Thu nhén Sb,O4 bang cich
dét ndéng antimon kim toai hodc cdc éxit thap antimon véi HNO;.

1.2.8. Ciac hop chat cua cadimi Cd

Sunfat cadimi 3CdSO,,. 8 H,0 - tinh thé mau tring, tan trong nudc.

Cdchondt cadimi CdCO, - bot miu trang, khong tan trong nudc, nhamng
dé tan va phan hiy trong axit. Khi dét néng trén 300°C phan hiy thanh CdO
v CO,. Trong tu nhién thudng gap ¢ dang khodng rit hiém otavit.
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Axétdt cadimi (CH ;COO0),Cd. 2H,0 - unh thé mau trang tan trong nudc.

Sunfit cudimi CdS - b6t vo dinh hinh ¢é mau vang chanh téi mau vang da
cam, khong tan trong nudc, kiém va axit lodng. Trong tr nhién gap ¢ dang
khodng griconit. Trong kv thuat CdS thu nhan duge bang ciach nung néng
chay Cd hodc 6xit clla né v&i luu hudnh hoac nung ndéng mudi Cd ciing nhu
1am lanh tir dung dich nudc mudi Cd bang H,S.

1.2.9. Cac hgp chat cua bitmut Bi

Nitrar bitmit Bi(NQ;);. SH50O - tinh thé mau urdng trong sudt, tan trong
axit vii phan hily bang nude tao thanh muai. Khi nung chuyén hoa thanh oxit
bitmit héa tri ba Bi,O5. Thu nhén nitrdt bitmut bang cdch hoa tan Bi kim
loai trong axit nitric.

1.2.10. Céc hop chat cua nhom Al

Oxit nhom ALO, - bOt mau tring 1a 6xit ludng tinh. N6 dong vai 110 khi la
kiém, khi [ axit va s€ trung hoa cdc thanh phan ¢6 thira. Cé né trong picmen
¢Om s $& 1ang manh do bén ving & nhiét do cao va cac dung dich cia men
gom sit. Pua vao picmen gém su thuong su dung oxit nhém sach, cao lanh,
fenspit v peomatit.

Phén nhém kali Kal(SO,),. 12H,0 - tinh thé trang trong sudt, tan rat khé
trong nude lanh, song tan nhanh trong nude néng. Khi nung phen nhom kali
néng chay va mat nudc tinh thé va trd thanh bot trang. Yéu cdu ky thuat cia
phen nhom kali cho trong bang 7.

Bang 7. Yéu cau k¥ thuit cua phén nhdom kali

. Ham lugng cho timg loai, %
Thanh phan I
i ? 2
- Oxit nhdm AlyO4, khéng nha hon 10,5 ;7 10,2
- 8t tinh theo Fe;0y, khdng o hon 0,002 0.15
|- Cdn khang tan, khong Ién han 4,04 L e,

1.2.11. Cac hogp chat cua chi Pb

Oxit chi PhO - bot vo dinh hinh méu vang. Trong k¥ thuat PbO duoc biét
¢ hai dang this hinh : vo dinh hinh va tinh thé. PbQ tinh thé thu dugc khi
nong chay kim loai chi trong moi trudong 0xy hoa.
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Axétdt (CH;COO),Pb - tinh thé mau tring, tan trong nudc.

Minium Pb;0, hodc 2PbO. PbO, - bot tinh thé min ¢6 mau tir d6 da cam
twoi téi miu do. Tan trong axit, khong tan trong nuée. Pb;O, thu duoc bing
cach nung lien tuc PbO & nhiét do 450°C - 500°C theo phan ing :

1.2.12. Céc hgp chat cia Bo
. Axit boric H;BO; - tinh thé khong mdu, tan it trong nuGc. Khi nung
H;BO; phén hity thanh B,0O; va nudc :
2 H,BO, = B,0, + 3 H,0

Borde Na,B,0,. 10H,0O - chit tinh thé mau tring, dé tan trong nudc.
Nung & 350°C - 400°C bordc mat hoan toan nude. G 741°C botic ndng chay
va tan rat nhi¢u oxit kim loal.

Bordc khi nung do mat nuGc nén bi phdng rop, vi vay trude khi sir dung
né phai d6t néng. Theo yéu cau k¥ thuat borac k¥ thuat phai dat, % :

Na,B,04, khéng nho hon.................... 49,5
Can khong tan trong nudce, khéng lén hon 0,3
Na,CO,, khong Iénhon ... 0,7
Na,SO,, khéng lénhon ..................... 0,5

1.2.13. Cac hgp chit cia kém Zn

Oxit kém ZnO - bét mau trang, khong tan trong nuéc. Khi nung néng
tr¢ thanh mdu vang, nhung khi lam lanh lai tr& vé mau trang. Trong tu
nhién thudong gip & dang khodng xincata. Oxit kém dua vao thanh phan
chat mdu gém st & dang bot kém trang va cdcbondt kEm. Bot kém tring
thu dugc tir kim loai hodc tir quang k&m bang cach nung ching & nhiét
dé cao.

Clorit kém ZnCl, - tinh thé mdu trdng tan trong nudc.

Sunfér kém ZnSO,. 7H,0 - tinh thé min mau tring rdt dé tan trong nudc.
Khi nung phan hiy thanh k&m, anhydrit vad 6xy. Theo yéu ciu k¥ thuat
sunfdt k&m co chat luong nhu gidi thiéu & bang §.

Axétdt kém (CH;CO0),Zn. 2H,0 - tinh thé mau tring rat dé tan trong nudc.
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Bang 8. Yéu cau k¥ thuat cia sunfit kém.

Ham fugng cho timg loai, %
Thanh phan

1 2
- Kém, khong nhé han 225 218
- Mui sat tinh cha FeQ, khong 1on hon 0.02 DI
- Axit sunfuaric ty do tish cho SOZ* , khéng nhd han 0.05 0.1
- Can khdng tan trong nude, khong nhd han 0,04 0,3
- Mudi cloric tinh ¢ho G, khang ion hon 0.2 03
- Mn tinh cho MnQ, khéng Ign han 0.04 0,2
- Béng, chi. cadimi va niken tinh cho chi, khang lén hon D.01 0.03

1.2.14. Thiéc va cac hep chat cua thiéc Sn

Thiée Sn - Kim leai mém mdu tring c6 cdu tric tinh thé 15 rang. Trong
khong khi & nhiét dé binh thudng khong bi 6xy héa, nhung ¢ dang néng
chay thi tir tir bi€n thanh 6xit thiéc, cdc axit lodng khong tic dung véi thiéc.

Clorit thiéc SnCl,. 2H,0 - tinh thé khong mdu, d¢ tan trong nudc. Trong
khong khi 6xy hda & trong cdc axit cdc mudi thi€c. Bio quan SnCl,. 2H,0
trong cdc lo thay tinh day nap k¥ ¢4 gén sép.

Oxit thiéc SnQ, - Bot mau tring, |2 oxit ludng tinh ¢6 nhiéu tinh chat axit.
Trong tr nhién thudng gip ¢ dang da thiéc - quing thi€c quan trong nhat. Vé
mat k¥ thuat SnO, thu duge bang cdch dét néng thi€e kim loai trong khong
khi ; SnO, thu duge & nhiét do cao rdt bén viing véi cdc loal axit va ki€m.

1.2.15. Cac hop chit cua titan Ti

Dioxir titan TiO, - Bot mau trang hoac miu vang nhat, khéng tan trong
nudc va axit, kiém lodng. Khi d6t néng véi H,SO, dam dic dé chuyén thanh
dung dich. Cic khodng titan quan trong nhdt la titanomagiénit FeTiO,.
nke;0,, iménit FeTi0;, xphen CaFeSiO; va rutin TiO,.

Clorit titan TiCl, - chat 1ong khong mau, hit nudc manh va bay hoi trong
khong khi. '

1.2.16. Cac hop chat cua kali K

Nitrdt kali KNQ; - Tinh thé khong mau hinh thoi, tan trong nudc. O nhiét
do trén S00°C phan hiy va giai phong 6xy :
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Trong cong nghiép KNO; thu duoge bing phan dng trao doi gifta NaNO,
va KCl hoac trong phan tng giita HNO, va K,CO4 hoac KCl.

Cachondar kali K;CO, (b6 tat) - bot mau tring, tan nhanh trong nude. Hit
nudc manh, bao quan K,CO; trong cac thung kin. Trong k¥ thuat K,CO; thu
dugce chi y€u bang cdch cho khi CO, tac dung véi KOH.

1.3. MOT SO NGUYEN LIEU KHAC SU DUNG BE SAN XUAT CHAT
MAU GOM sU

Vang Aun - Khong tan trong cdc axit clohydric, axit sunfuarfc, axit nitric,
str dung trong san xuat cac ché pham vang.

Bac Ag - Kim loai mau tring éng dnh, dé tan trong axit nitric va axit
sunfuaric néng dac. Trong tu nhién thudng gap & dang cic hop chat Ag,S,
3Ag,S. Sb,S; sir dung cho céc ché pham bac.

Cdchondt bac Ag,CO; - bOt mau vang, khé tan trong nude, khi dot néng
va dudi tic dong cira dnh sang tré nén sam mau do bi phan huy.

Selen Se - Se vo dinh hinh, bét mau do vai ti teong 4,26 grfcm3, Se tinh
thé bot mdu den véi ti trong 4,8 grfcm’. Se thudng gap 6 dang tap chat cla
cac hgp chat uu huynh véi kim loai (nhu PbS, FeS,). Nguén cht yéu thu
nhan Se la ph€ thai cua san xudt H,S0, va can bd cua qud trinh ch€ bién
quang kém, chi. D¢ sian xuat chat chat mau gom si sir dung Se tinh thé vdi
ham [ugng cuia Se khéng nho hon 99,95%.

Clorit bari BaCl,. 2H,0 - tinh thé trong suét khong mau, tan trong nudc.
Khi nung t6i 130°C thi mét nudc tinh thé va thu duge BaCl, khong nudc.

Oxit Silic Si0, - thudng gap & dang tinh thé va vo dinh hinh.

Thach anh - 1& khodng phé bién nhit, né cé mat trong thanh phan cla
nhi¢u loai quang. Thach anh cho san xuit chat chidt mau gém s phai déng
nhat. sach véi ham lugng SiO, cao va chita it tap chat cla sat.

Dd phdn - quang mém véi thanh phan cha yéu 1a CaCO4 sach, c6 it tap
chat oxit sat, cdcbonat magié, dat sét, cdt, cdcbon. Vi tap chat cdcbon, dd
phin cé mau nau, con véi tap chit 1a oxit sat cho mdu vang. Lam sach d4
phan khot tap chét biang cach lang dong. Khi nung t6i 1000°C d4 phén phéan
hiy va giai phong CO, :

CaCO3 — Ca0 + C02
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V¢ phan loal ¢6 dd phdn ty nhién va da phan k¥ thuat. D¢ san xuét chit
chéit mau gém st sir dung da phan k¥ thuat 12 san pham cia qud trinh nghién
uGt hodac nghién kho dd phan ty nhién va ling dong.
Dd voi CaCO, - 1a tinh thé hat min hodc hat thé clia CaCO;. D4 voi tring
st dung dé san xuat cdc loai men trong nhat va chat mdu gom si.

Cuo lanh - quang chu yéu tlr khodng caolinit (hydrositicat nhom) Al,Os.
2Si0,. 2H,0 va céc tap chat khde nhu thach anh, fenspat, mica, granit. Dé
Joai bd cdc tap chdt cua cao lanh thudng phai tién hanh loc uét hodc loc kho.

Cao lanh sach gém 40% Al,O3, 46% SiO, va 14% H,O ¢ mau trdng. 0
nhiét d6 900°C - 1000°C nude lién két héa hoc hodn toan bi loai bé khoi
cao lanh.

Nitrat natri NaNO; - tinh thé miu tring tan trong nudc. Trong cong
nghiép NaNOQ; thu nhan dugc nhu 13 sin pham phu cha sdn xudt axit
nitric HNO;.

Xitr NaOH - chit mau trang hit nude manh. Trong cong nghiép thu nhan
bing cdch dién hda tir mudi an va phuong phip héa hoc tlr xoda.

Axit nigric HINO; - 1a chit long mau tring tic dung voi hdu hét kim loai,
ngoai trir vang, bach kim va mot s6 kim loai hiém. Khi d6t néng va dudi dnh
sdng bi phan hiy. Tan trong nude vdi nhiéu ti 1€ khdc nhau. Trong cong
nghiép HNO; thu nhéan chl y&u oxy héa NH; ¢é xiic tic. Yéu cau ky thudt
cua HNO, cho trong bang 9.

Bang 9. Yéu cau k¥ thuat cua axit nitric

Ham lugng cho timg loai, % j
Thanh phan
1 Y,
- At nitric {HNO,), khdng nhé han 98 97
- Axit sunfuaric (H250,4), khang lan han 0,08 0,12
- Cac gxit nitg {N,O,), khéng lén han 0.3 04
| - Cén sau nung, khéng ln hon 0,03 003 J

Axit clohydric HCI - 1a dung dich HCY trong nudce, & dang sach [a chat
léng trong sudt, bdc khoi trong khong khi, tan nhiéu kim loai. Khdi lugng
riéng 1,19 va ¢é gan 37% HCL. Hién nay phuong phédp cong nghiép chu y€u
thu nhan HC! 1a tong hop tir H, va CL. Theo tiéu chuan, HCI t6ng hop c6 cic
ham luong, % :
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HCI, khéngnhohon ... 31

St (Fe), khong 16n hon ................... S 0,02
H,SO, tinh cho SO, khong Ién hon ..._........... 0,005
As,khonglénhon ... 0,0002
Can khéng bay hoi, khong lénhon ................ 0,2

Glixérin CH,OHCHOHCH,OH - chat long keo vi ngot, khéng mui.

Trong k§ thuét, glixérin thu dugc bing céch xa phong héa m& va bang
phuong phap héa hoc.

Dextrin (CgH ,;,0s) - thu duge tir thuy phan tinh bot, dang bdt vo dinh

hinh va tan trong nudc.

Nhuya thong - keo cing, gidon mau thiy tinh trong sudt, khong tan trong

nudc, tan trong ruou, axeéwon, xing.

Nitrobenzen C,HsNO, - chat 16ng ¢6 mii nang, doc hai.

Ddu thong - chit 1ong khong mau cé mui.
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Chuong I1

THIET BI CHO SAN XUAT CHAT MAU GOM SU

2.1. CAC MAY TRON

Cic nguyeén liéu ban dau duoe tron trong cac mdy tron tang trong hoac
mdy tron con, chuyén dong nhé truc hodc nhd bo din dong riéng biét.

May tron tang trong gdm mat tang trong hinh tru quay trén ngong truc ¢
dinh trong hai vong bi dat trén bé mdy. Bén trong tang tréng duoc 16t bang
céc tam sit hoac 16p 16t quiczit. Trén tang tréng c6 6 cira dé nap va rit liu.
Su dao ron nhiéu lan trong tang tréng khi quay bao dam cho viéc tron déu
hoan toan.

Mdy tron cén ¢6 mot 6ng hinh tru ngan duge gan véi 2 6ng con. Toan
bo thiét bi chuyén dong cham trén ngdng xung quanh truc vuéng géc véi
truc cac con. Bén trong may tron duge 16t cac tam sit. Loai may tron nay
c6 kha nang tron nhanh cdc chat kho cimg va c¢é duge mot hon hop dong
nhat. Cic mdy won nay ¢o thé nap va rdt liéu rdt nhanh nhé ¢6 van hiit ra
tic dong nhanh.

2.2 CAC BE CHUA

Pé hoi tan cac chat ran trong ' :
nudc, tron hai hoac nhiéu dung E 2:%—5 ; 41%'
dich véi mue dich thu duoe cac /_fﬁ?_ﬁﬂg '_l.?V
can lang dong hoac ria céc loai /ﬁ/ _,’T =% E*f"m
picmen cing nhu chat mau éE Sh Lwi
thudmg sir dung céc loai bé bang ﬂ AN DR ETT A e
g6 hoac bang bé tong (hinh 1) co ‘;;-/ 7
cdnh khuay nhiéu loai khic nhau s | s, 0

(hinh 2).

Hinh 1. B¢ chita c6 cdnh khudy
Dun néng hon hogp trong cac !. Khung ; 2. Vong bi : 3. Thanh ngang ;
thung chira nay thudmg thuc hién 4. Truc quay ; 5. Truc ¢é dinh ; 6. Tru.
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bang viéc cap khi ndng qua cac ang cao su. Nudc cdp vao cide thiing nay qua
cde ong din nude. Dé gan chat theo thanh bé & cdc d6 cao khde nhau su
dung cac ciu truc.

Hinh 2. BE khudy chén vit

2.3, MAY NGHIEN TRUC CON LAN

May nghién truc con lan dugc chia ra lam hai loai 1a may nghién truc con
lan nghién kho va may nghién truc con lin nghién uét. Loai mdy nghién truc
con lan nghién kho str dung dé nghién céc loai dat sét kho, samét, fenspat,
doélomit, quaczit hoac cic loai vat liéu khac, con loai mdy nghién truc con
lan nghién udt dé nghién cdc loal dat sét dm ¢6 chia cac hat chit ran.

May nghién truc con lan (hinh 3) ¢6 2 banh lan dat trong ban lin ¢é vinh
chan. D¢ san xuat cdc chat miu gdm s st dung may nghién truc con lan c6
cac con lan va ban lan duge lam tir dd granit, con cdc phan kim loai cia mdy
truc con lan nén dugc boc bing cac vo boc dé tranh lam bidn cdc vat licu
nghién b cdc hat sat.

Cac mdy nghién truc con lan thudmg cé loai ban nghién quay, ban nghién
khong quay va quay quanh no la hai con lan da granit duoc noi két véi nhau.
Cic may nghién truc con lan chuyén dong duge nhé maot true ding néi truc

2
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Hinh 3. May nghién truc con ldn

tiép hai banh rang hinh con véi mot truc ngang ¢6 gan puli. Vat liéu
nghién duoc cap vao dudi cac con lan bang cédc gat lieu dudi mot géc thich
hop, nguyén tac lam viéc cia may nghién truc con lan la vat liéu dugce tién
hanh tan nho dong thai bang suc nang va su chi sat cia con lan.

Co cdu cia mdy nghién truc con lan tao diéu kién diéu chinh d6 min
nghién bang cdch tang thai gian nghién va dat céc loai sing c¢d hat khic
nhau phia dudi ban nghién. Cédp liéu cho mdy nghién truc con lan phai déu
dan va dugc thue hién nho 1 mdy cap liéu co khi.

Ning suat cia mday nghién truc con lan phu thudc vao doé dm, do cing va
cdu tric cha vat lidu nghién, ¢d hat cép vio nghién, dé min véu cdu nghién,
trong luong cac con lan va cac véu 16 khac.

Khi nghién khé, cdc may nghién truc con lan phai duge day kin bang
cdc 1op vo dac biét, con bui duge hut ra bang mot hé thong quat hat.
Trong bang 10 gidi thiéu dac tinh k¥ thuat cac may nghién truc con lan dé
nghién kho.
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Bang 10. Dac tinh k¥ thuat may nghién truc con tan nghién kho

Thong sé CM - 21CX CM - 84CX

- Naing sudl tan/gier véi g Am 12% cho dat sét 3-5 5-7

- Cho samét 18-25 5-8

- Cho thach anh 15-20 3-4

- Cho fenspat 15-20 3-35

- Budng kinh con [&n, mm 1200 1600

- Chigu réng con lan, mm 350 450

- Trong lugng con I&n, g 2000 4000

- Cang sudt dong co, KW . 11 17-22

- 86 vong quay truc ding, vong/phat 23-27 225

- Kich thude, mm

- Chiéu dai ) 4350 5608

- Chiéu rong 2524 3302

- Chiéu cao 2870 4190

- Khdi lugng 11630 24700 J
2.4. LONUNG

D¢ nung céc loai chét trg dung frit, cac picmen va cdc chat mau gém su
thudng dung céc loai 16 nung khédc nhau nhu 10 bé, 10 quay va 10 budng vdi
cic chén nung.

2.4.1. Ld buong véi cac chén nung

Khi st dung 1o buéng véi cdc chén nung thi cic 16 nhé ¢ ddy chén nung
truGe khi nap li¢u phai bit kin bang cac nit day samét. Nung duge thuc hién
bang gaz. Sau khi nung, cdc nit & ddy chén rdi ra va chat trg dung néng chay
vao mot bé bing 16n trang kém chifa ddy nude lanh & dudi 10 niing dé 1am v&
vun dot ngodt tao diéu kién dé dang khi nghién sau nay.

Trong 10 budng nung bang gaz (hinh 4) ¢6 the dat t6i 20 chén, trong mdi
chén ¢& thé nap tir 4 kg dén 10 kg phai lieu. Cdc chén dugce dat trén sin 10 va
cira 10 duge déng bang gach chiu lira trong sudt qud trinh nung. L6 nho &
ddy chén d¢ thao hén hop néng chay duge nit kin bang cdc que samdt hodc
vién bi samdt, khi qué trinh frit héa két thiic, n€u duge nit bang que samat
thi thdo que ndy ra, cdon néu duge niit bing vién bi thi tr né ndi lén va chat
néng chay sé chay xuéng bé 1am lanh bén duéi.
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Hinh 4. [.0 nung vor chén

wng dé g cher o dung
L. Buong dei khi gaz | 2. San 1o
meng ;3. Chén nung ; 4. Nap

chén muny ;5. Ld thio

2.4.2. Lo bé

Pé nung mot khoi luong 16n phoi liéu thi sit dung 1o bé, 16 nay dugc chia
thanh cdc loai khdc nhau nhu 10 bé ¢6 buéng dét don gian, 10 bé hoan nhiét,
16 bé thu héi nhiét. Nhiét do trong loai 10 nung dat 1200°C - 1300°C. Khéi
luong phdi liéu trung binh nap vao 16 bé khodng 250 - 300 kg.

2.4.3. Lo quay

Nhimg wu viét cta loai 16 quay 1a :

e Do phéi li¢u dugc trén trong qua trinh nung chay nén thu nhan duoc
san pham ¢6 do dong nhét cao nhat.

e Dé ndu chay phai liéu, tiéu 16n thai gian it hon so véi loai 1o khic.

¢ Tiéu hao nhién li¢u it hon cac loai 16 khic.

* Van hanh don gian.

» Khong cé su danh huong déc hai cua cdc hop chat ¢6 rong khi ong khéi
khi nung bang than.

e C6 kha nang diéu chinh chinh xdc nhiét d6 nung.

Lo quay (hinh 5) la mét hinh tru nim ngang ¢6 vo thép do day S - 7Tmm,
bén trong 161 bang 16p gach chiu lira day 75 - 120 mm, dudng kinh trong cia
l& quay tir 344 - 825 mm. Trén v 10 ¢6 cde vanh dai dé ngan ngira khoi bi
mon nhanh do bi quay trén cdc géi d&. Mot phia diu cua 16 quay dugce lap
vol dot dic biét phun dau, duge noi véi mot bé chira dau, con ddu kia cha 1o
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quay la mot 6ng néi dé khi thai ra. O giita vo 16 quay ¢é6 mot miéng 1o dé
nap phdi liéu va thdo san pham nong chay sau khi nung. Qua trinh nung
duoc thuc hién nhur sau :

Sau khi 16 dugc nung néng, moét phin phai liéu duge nap vao 1o qua mot
phéu nap liéu. sau dé 10 dugc quay 1/6 vong va trong khoang 20 - 30 phiit
quay gidn doan thi méi mét lan nap vao 16 mét phan phéi liéu. Duéi tdc
dong cua nhiét do cao, phoi liéu ban dau sé chuyén sang dang sén sét va sau
dé sé bi néng chay. Khi toan bo hén hop duoc nong chay hoan toan thi 1o
duoc quay lien tuc, k€t qua la nhiét do dat t6i gidi han cidn thiét trong vong
20 - 25 phiit. Phu thuoc vao Kich thude cua 16, thoi gian nung chay trong
vong 30 - 90 phut. Két thic qud trinh nung chay, san phdm cuoi cung dugc
rot chay qua miéng thdo vao mot bé bang ton trang kém chda nudce lanh
duge ¢ip lién tue bang hé théng voi, van cap nude tir bé chia.

TS 77

i

Hinh 5. Lo quay

Nhién liéu sir dung cho 16 nung ¢6 thé sir dung dau, gaz. Tiéu hao dau
khoang 40 - 135 lit/gid. Phu thuéc vao kich thude 1o quay. cong sult dién dé
quay 10 khoang 0,25 - 4 KW.

2.5. MAY NGHIEN Bl

Pé nghién min cdc chat trg dung, picmen mau va cac loai vat liéu khac
thudng duogc sir dung mdy nghién bi gian doan dé nghién uét, Mot vo hinh
tru cua may nghién bi quay trén cdc giéng truc nam trong 2 vong bi dat trén
cdc g6i dd bang gang. Bén trong may nghién duge 16t bang cac tdm 16t bang
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st dé ngan ngira vat liéu nghién khot bi ban bai cdc hat sat roi ra khi bi tiép
xtic véi cdc phin kim loat cia vo may nghién. Trong mdy nghién duge nap
mot khai luong bi gitip cho qud trinh nghién duge thuc hién 16t hon.

DE nap vat liéu, nudc va bi nghién vio mdy nghién, trén thanh méy nghién
¢6 mot miéng duge gan cde @m dém kin bang cao su. Miéng nay dugc day
kin bang mot nap dac biét c6 cac bulong lién két vao than mdy nghién.

D¢ thdo bot liéu min tr may nghién, & miéng may duoc 1ap 1 van thao. O

phia déi dién miéng may nay ¢6 | 16 nho goi 1a van khi, dugc mo ra khi thio
bot ligu min (hinh 6).

il
f

T

|

<

(23~

i

Hinh 6. May nghién bi

May nghién bi duge quay tr truc quay qua bo dan dong bang curoa hoac
rang cua hoac 1a tlr truyén dong riéng biél. Uu diém cha bo dan dong rieng
biét so vai cac loai dan dong khdc 1a do bén, tiéu hao dién nang it, Kinh 1€,
stra chira dé dang va chiém it dién tich. Dac tinh ky thuat may nghién bi us
g161 thiéu trong bang 11. Dé nghién mot khai luong nhé picmen va chat mau
thuomg st dung cdc loai binh nghién bt s, 1a nhmg binh hinh tru vo day ¢é
trang men bén ngoai. Maéi binh nghién duge day kin bang mét nap sit ¢o 1op
16t cao su. Bi nghién 14 cdc bi si duong kinh 10 - 15mm. Thong thuong dat
2 - 3 day binh nghién trén mét dan nghién dé nghién (hinh 7).
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Hinh 7. Dan nglién

Bang 11. Dac tinh Ky thudt may nghién bi wot

—
Loai
Thang s6
1 2 3 4 5 6 7 8 9

Tang nghién
- Burang kinh ngoal, mm 500 | 600 | 800 | 1100 | 1400 | 1400 | 1700 | 1900 | 2350
- Chiéu dal. mm 430 | 800 | 700 | 900 | 1200 | 1200 | 1B0O | 2000 | 2300

| - S6 vong quay, vong/phut 60 50 35 28 23 23 18 16 14
Barnh truyén dong :
- Buong kinh. mm 500 | 600 | 80Q | 1100 | 1400 { 700 | 900 | 1000 | 1400
- Chigu réng, mm 60 | 80 | 12 | 150 | 180 | 110 | 150 | 200 | 260
- 86 vang quay. vong/phut 60 | 50 | 35 28 23 125 90 a0 70
Cong sudl yéu cau, ma lyc 02! 03|05 | 1 | 25| 25| 5 | 6 | 10
Khoi luong liéu nap vao may, kg 20 | 40 | 100 | 250 | 550 | 550 | 1200 | 1800 | 3200
Khi luang bi nghién, kg 20 | 40 | 100 | 250 | 550 | 550 | 1200 | 1800 | 3200
Thé tich may nghién khong co lip 40 | 80 | 170 | 550 | 1200 | 1200 | 2700 | 3900 | 7200
lot, it
Khor lugng may nghién, kg
- Khang ¢ 1op lot 170 | 290 | 580 | 1100 | 1800 | 1900 | 3550 | 5200 | 8700
- Colap ot va b 260 | 470 | 910 | 1800 | 3340 | 3380 | 6600 | 9600 | 15420
Khii lirang lap 161, silic, kg 70 | 140 | 600 | 1010 l 1620 | 1620 | 2850 | 3420 | 5200

31

http://vietham12h.com




Céng ty Hoa Chéat Xay Dwng Phuwong Nam
3.6. MAY NGHIEN RUNG

Dé giam thoi gian nghién va tang do min cla picmen, chat méu v céc
loai nguyén liéu khdc st dung mdy nghién rung. Dac tinh ky thuat mdy
nghién rung cho & bang 12. Pic trung co ban cla mdy nghién rung 14 hé s¢
nap bi nghién rat cao (0,7 - 0,8), vi thé giam duoc thoi gian nghién cling nhu
tang do min nghién. Do min clia bot khi nghién bang may nghién rung cé
thé dat 16i 1 um, trong khi dé bang céc loai may nghién khdc kho cé thé dat
dugc do min d6. Trong mdy nghién rung do sy khong can bang clla hén hop
s& 140 ra céc dao dong vdi tdn sd cao bao dam phd hity vat liéu duge nghién
t6t nhat. Trong luong cua cdc hat khic nhao cia vat liéu nghien la khong
nhu nhau va do ¢6 tuc 1 m dan t8i ¢6 su dich chuyén wong di clia cac hat
lam 16t hon viéc nghién vit liu. Lép 16t bén trong may nghién rung ciing
nhu bi nghién sir dung trong sin xudt chdt miu gém sit phai duge 1am béang
uralit (cao nhom). Lot mdy nghién duge thuc hién bang vifa xi ming tring
cuong do cao va cat min thach anh sach.

Bang 12. Pic tinh k¥ thuat may nghién rung

Thong s8 Log
M200-1,5 | M230-15 | M400-15 M400-3

Thé tich, dm® 200 230 400 400
Tan s3 dao dong trong 1 phat 1400 1500 1440 2920
Bién do dao déng 3 4 36-45 2
Momen léch, KG.cm 140 - 170 85-70 240-285 132
Khdi lrgng b, kg
- Bi sat 140 740 1480 1480
-Bisu 240 240 480 480
Khéi lugng vat ligu nghién, kg 80 80 140 140
Cang suat dong co, kW 14 28 28 40
Tdng khoi lugng may nghién rung cé dong 700 1600 1350 1750
¢d, khong bi nghién, kg
van tdc goe, 1gidy 152 152 152 306
Kich thudc, mm
- Chiéu dai 1980 2300 2570 3780
- Chiéu rong 880 820 1240 1240
Chiéu cag, mm 1380 1360 1590 1590
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3.7. MAY LI TAM

Pé khir nude va rira cic loai
picmen va mau gom st st dung
mdy ly tdm (hinh 8) ¢6 ludi trong
bén trong duoc quay bang vai loc
hoac ludi sang kim loai. Trong nay
dat trén truc néi véi ddn dong o
moto. D6 am cua bot ling dong sau
khi quay ly tam dat 16i I - 5%, con
trong truong hop pha rin rat min
dat 40%.

Hinh 8. May It tam

3.8, SANG

Pé sang cac picmen va cdc chat mau st dung cdce loai sing thi cong, sang
ban co gidi va sang ¢d gidgi (rung va quay).

Siang phai dat cac yéu cau sau :

a) Nang sudlt cao nhat vér mot dién tich bé mat nho nhat.

b) C6 do cao va vinh clru vai chi phi str dung thap nhat

¢) Dé dang thay thé

¢y Vin hanh déu dan

D¢ sang mot khot luong nho nguyén lieu, picmen va chat mau thudng st
dung sang bang tay. Con khi sang véi khoi lugng 16n nén sir dung cic loai
sang ban co gidi hoac sang co gidgi, Thue 1€ thuong sir dung loai sang quay
(hinh 9). Sang nay gbébm mot khung gé 6 mat voi cic 6 ¢6 cdc 16 sang.
Khung gé nay gan trén truc cha sang quay trén hai vong bi. chuyén dong
cla sang duge thuc hién tr mdt cum truyeén doéng hodc bo truyén dong
don. Khi khung gé quay thi vat licu sé chuyén dong theo ludi va dugc
sang ra. Sang quay lam viéc rat bao dam nhung dién tich bé mal sang duoc
str dung khong 16n lam, khoi lugng sang quay lén va gay én va sinh bui
khi hoat déng. Trong bing 13 gidi thicu dac tinh ky thuit cla cdc loai
sang quay cdc vat lieu ran.

Thiét bi ¢6 két ciu hoan thién hon dé dé dang sang cdc loai vat licu khic
nhau la sang rung, uu di¢m noi roi cua ching 1a ¢6 nang sudt cao va khong
dinh bui. Hop sang rung qudn tinh (hinh 10) duoc treo trén mét truc léch tam
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Coéng ty Héa Chét Xay Duwng Phuwong Nam

chuyén dong trong 2 vong bi gan vao g6i dd bang gang. Phu thudc vao ban
chat va tinh chat vat liéu sing ciing nhu d6 min san pham, c& hat yéu ciu ma
hop sang ¢6 thé duge dat véi cac do nghiéng khic nhau trong khoang 0 - 40°.

Hinh 10. May sang rung

Dac tinh k¥ thuat cua sang rung nhu sau :
- B& mat sang, mm
+Chiéurdong .......cooooeiiiiiiiiinn 820
+Chiudal ...........ooooiiiiia 2100
- SO vong rung trong 1 phit, v/phat 1800
- Céng sudt tiéu thu, ma lue .......... 2,5

- Kich thuée sang rung, mm

- CRIBARL vovimm e st E— 2300
+ CRIEWEONG rsisnasn vrvnmms vaopsnoss 1500
+ ChiBucao ...ooovreeiiiieenens 1200
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

- Toéng khoi luong, kg ............... 1000
- Nang suat sang, kg/gis ............ 1000
Bang 13. Dac tinh k¥ thuat cua cac loai sang quay vat liéu ran
Théng sé o Sangoquay l
N1 N2 | N J
+ Burgng kinh khung, mm | ‘
- Bugng kinh [én 1380 1500 1650 .
- Byong kinh nhd 1100 1000 1100 ‘
+ Chidu dai khung, mm 3500 5000 6000 )
+ Kich thudc sang quay, mm T |
- Chigy dai 4000 6800 7300
- Chiéu rng 2000 2200 2000
- Chiéy cao 1800 1700 2800
+ 8§ vang quay, vong/phat 20 20 18
+ Cong sut tigu thy, m lyc 08 1 i
+ Nang sudt, kg/gid 2000 3000 4000
+ Knél luong phan co khi, kg L 680 1200 950 |
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