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Preparation of Pre-dispersed C.I. Pigment Yellow 14
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Abstract: Using 3,3'-dichlorobenzidine hydrochloride (DCB) and 0-methylacetoacetylaniline (AAOT) as
raw materials, polyethylene wax (PEW) was added to the aqueous dispersion of C.I. pigment yellow 14
(PY 14) after the coupling reaction. The effects of adding amount of PEW, heating temperature, heating time,
stirring speed, pH value, and particle size of PEW on the properties of pigment were investigated. A
pre-dispersed PY14 with a diameter of 1~2 mm, uniform particle size and nuclear-shell structure and
hydrophobic property was prepared under the optimal conditions of mass ratio of PY14 to PEW 1.0 : 1.0,
heating temperature 80 °C, heating time 20 min, particle size of polyethylene wax 40~60 mesh, pH=7.0,
stirring speed 250 r/min. The pre-dispersed PY 14 was easy to separate from the water phase. For PY 14, the
water content of the filter cake was 79.29%, while that was only 59.85% for the pre-dispersed PY 14. The
filtration time of the pre-dispersed PY 14 was 1/20 of that of PY14. The filter pressure value (FPV) was
reduced from 0.75 MPa/g to 0.06 MPa/g. The obtained pre-dispersed PY14 do not need to be strongly
pulverized, which can restrain the generation of dust pollution. In addition, this preparation method can
improve the colouring strength of pigment on the premise of maintaining the performances of pigment such
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as color light, saturation and brilliance close to the original pigment.

Key words: C.I. pigment yellow 14; polyethylene wax; pre-dispersing; hydrophobic property; nuclear-shell

structure; special dyes and pigments
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1.2 #l&
1.2.1 TRASH &

] 250 mL PY FHE AP IIA DCB 2.8 g 704K
37.5%hW2 3.2 mL, EDTA 0.01 g, 100 mL 7K, 2]k
P $k 60 min, RAVKAKWE, VR ERE S 0 °C;
FHUGERR, FH S mL KB FOKEH 1.6 g NaNO,,
BEFELL 2 J/s AR BT A DY FOBRR S hn ek ) 42 o)
TE 2 min N, 5 min J5 AL AR L, Bos i
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] 500 mL DY AAIA 100 mL 7K. NaOH
1.08 g, EDTA 0.01 g. AAOT 4.47 g, iR
65 mm MREFENE, PLMHEHE BB, ol
250 r/min, RWVIREETE 10~12°C, DL 1 i/s (3B
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FEP A 20 °C, HEHA A
123 EBESEE
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— BT CTRENEESY pH & 4.2, FRLutdfe, M
H-FRUS R B0 S 24 v, B B iR @R, ER
FRMANC RN SES, WA RN 4EE ., 2 Rm%
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2.1 BURMERERINEEEE

2.1.1 PY14 = PEW Jit 2 st 2§ A AL 69 % v
R 1.2.1~1.2.3 R SEE A BRABOR R, &

58] PY 14 KIREY . 1E 40~60 H PEW ., fn#E

80 °C . JM#ARF[E] 15 min, pH=7.0. ## 250 r/min

MIZAF T, 5T PY14 5 PEW Jii i Ho X Bk RE

B, 259 ILER 1,

# 1 PY14 5 PEW WyFURHLAENE , 02, HE) .
DB ) A2 0
Table 1 Effects of mass ratio of PY 14 to PEW on transparency,
color difference, tinting strength and filtration time

peay MEYID B A ik
" : L a b* ¢ AE X

G mPEW) B 1% /s
S —v  86.88 —6.96 68.62 68.97 — F7#E 100.00 1200

1-1 1.0:0.5 87.08 —7.30 67.34 67.73 1.34 #HiT 93.23 480
12 1.0:09 86.87 —6.97 68.45 68.81 0.16 & 98.93 120
1-3 1.0: 1.0 86.87 —6.98 68.48 68.88 0.14 & 99.12 90
1-4 1.0:1.1 86.87 —7.06 68.48 68.77 0.16 HHiT 98.74 70
1-5 1.0: 1.2 86.75 —7.08 68.11 68.47 029 fk 98.69 165
1-6 1.0 : 1.3 86.83 —7.30 67.08 67.47 1.34 ik 94.46 210
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43 PY14 KIBEEY . 1E 40~60 H PEW, PY14 5
PEW it [t 1.0 : 1.0, JI#ARTE] 15 min, pH=7.0,
B 250 v/min Z50F R, AT AR B X 194 L
PY14 PERERYSZM, 4RI 2.

2 PGEEEXSEWIE | s HET) . T IEmE R R
Table 2 Effect of heating temperature on transparency, color
difference, tinting strength and filtration time

o yH EE H 1 o
F E {m{; L* a* b* c* AE B A i ]
9 /°C B 1% ,

S
S —" 86.76 -7.07 66.95 67.33 — FrdE 100.00 1200

2-1 70 87.17 —7.42 63.86 64.29 3.14 fik 86.10 380
22 75 86.98 —7.50 64.98 65.42 2.03 & 9120 110
2-3 80 87.02 —6.94 67.42 67.78 0.55 & 99.95 90
2-4 85 87.29 —7.44 63.78 64.45 323 fIk 8420 220

L A R 2R, HEITRE 100%, &
WIPEBAT

3 A EXSENIEE . @22 E O kB A AR
Table 3  Effect of heating time on transparency, color
difference, tinting strength and filtration time

T
B miEp L* a*  b* ¢ AE
/°C  /min

st [A]
/

N

FEdh
i

B FE S
B 1%

S — — 86.71-65566606693 — FRifi 100.00 1200
3-1 75 2 86.71 —6.55 66.60 66.9312.43 fk  58.68 310
32 75 20 86.71 —6.55 66.60 66.93 7.63 fik  74.73 270
33 75 40 86.71 —6.55 66.60 66.93 1.10 AIiIT 10127 90
3-4 80 2 86.57-7.98 62.04 62.55 479 fk 8625 80
3-5 80 20 86.84 —6.97 67.70 68.06 0.58 [ 10447 60
3-6 80 40 86.69 —7.28 65.54 65.94 129 HHIT 97.24 70

O: FEEL S MARFE PY 14, Hil& SR P RTF RN PEW, &
AFmPag e, e—"WmxR, 3£ 3~6 [,

M 2 nTLVE N, BEE IR TR, A
IO il B 18 43 FROBIURE B I S A S T v, ARRN
STt IR RRAR, R B 28 9 A SR AH AR 2T A S AE R
SEAH L YNGR Jy 80 °CH, FTASF B T 4 B R
MR . BARE EERAIC, (HE (b | AR
B, SEEURHaZET N, B, HO
I 100%.

ML PRI [, RfE PR B TR, ad g (E]
SRR T o IR 75 F1 80 CCHT A ik Hif i)
e, T UEE AR, BAE 2 min DA, HINEGE
Bk 85 °CHY, AL T 5 53 PEW & Rl it £
ARG ZE, PS5 BURMH &5 R H, R FH—
KSR BRI 45 . 28 B % 0E, 7E 75 F1 80 °C
NPT A [ Y i — A 8%

2.1.3 Akt Ia) 3¢ AR AR 6 eh

PR 1.2.1~1.2.3 THSCE AL BRAHoRk &, 4
53 PY14 KIESY . 16 40~60 H PEW, PY14 5
PEW [iife [t 1.0 = 1.0 J#AR B 75 F180 °C .pH=7.0,
B 250 r/min 50T, AT MBS [RDX 140 O
BHERER I, S5 0LER 3,

M 3 ATLLE, MR 80 °CHil Lt 75 °C
BCRAT, AR R INEAE )R, NG B A 80 CCHAS 3]
T FROUREE B BE T 5 . A5 (B ) TR . R RN R
L EOREEHE . B2/, BIRE R S EBURHE T, Y
JAARLE S 80 °CH, Bl inFAR o] py 384 i, B A5 Bt
RIS R TS R R, MBS E R REAC, B
M S RBURMH T, % @ e s R RRAR, @2E%
TR LT ZEA R, SEEUMAAR R 20 min A
S AR AR 8], b BT A5 380 4 95143 TR I % e

M IERCRE , IR A 80 °CHLL 75 °CHY
G R, 7E 80 °CF, K JInFAA [H] A 4L
I R B AR, AR AR, S g [E]
PY14 FEALAY 1720, PRI, BEFEIIGEEE A 80 °C .
JnFREs ] A 20 min.

2.1.4 PEW %423t AT 48 69 % !

IR 1.2.1~1.2.3 TSI D BRIk, 4%
48] PY14 KIEE Y AE PY14 5 PEW JFif I 1.0 :
1.0, IR EE 80 °C. Jn#AHTE] 20 min, pH=7.0.
Bl 250 t/min Z5PF T, %% T PEW RiARXT 14
gkl PY 14 PERERI I, 250K 4. KRIA] PEW Hi
722 i 2% L0 T3 BOIURE SN L 1A 2.

F4 PEWRARXTEIRE . (22 FHOJ). iLuBmEARE
Table 4 Effect of PEW particle size on transparency, color
difference, tinting strength and filtration time

Vil R i b
#"j HAE e e b o ag PUV MG HE
%% /H B S
S — 86.96 -7.07 67.23 67.60 — FRfE 100.00 1200

4-1 20~40 87.00 —7.26 66.35 67.25 1.40 #HiT 94.41 120
42 40~60 86.99 —7.20 68.03 68.41 0.52 #HiT 103.00 70

2l
4-3 é‘:,%l 86.99 —7.24 67.99 68.51 0.91 AHiE 99.90 210
itz

HE 2 iTLUEH, KREIN PEW [ PY 14 KR
PR CE 2a) 5 BN PEW T E PY 14 B /NURLIR
(Kl 2b, ¢, d) o AFERAR PEW X il 585Uk
PRAR A BLAES I, 37T 20~40 H PEW B il #5415 2]
2~3 mm ELAR B TS BRI BORL, A& 2¢ Fim
i 11 40~60 H PEW ) #ill %13 5] 1~2 mm ELA2 1Y 15
BOAURL INBURL, WKL 2b P 5 ff 28Rk PEW &
il 2 15 BB AR AR B — B B4 R, &l 2d TR .
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a—A /Il PEW; b—¥ Ml 40~60 H PEW; c—8/il 20~40 H PEW;
d—2TPkIfE PEW
K2 ANfE] PEW kil & i i B e s L
Fig. 2 Photographs of pre-dispersed pigments prepared by
PEW with different particle sizes

M 4 W LIE 1, ARRIAE PEW X BT il £ (1) il
Sy ORI P RE I WA R, (0 B
HE) . BREERS IR ZENAK, BRI
B BB RE .

{E ML JE IS [ R, S AN [k AR PEW X6 i il
B TR BRI 8 B A B I, AR 1Y
o R RN, TR I 40~60 HKLAR PEW B A HL
PY 14 i J8 3 B e T
2.1.5  BEH AR AT AA AR 6 e

R 1.2.1~1.2.3 R SE D BRABOR &
53] PY14 KRG . 1E 40~60 H PEW, PY14 5
PEW it 1.0 : 1.0, AR 80 °C. AnFista]
20 min, pH=7.0 S51FF, B8 1 bl ik ot SOk
RERYSE I, S5 5,

K5 OPPEECHOEMIRE . (22 B O i IEIE RS2

Table 5 Effect of stirring speed on transparency, color
difference, tinting strength and filtration time

FEAD $ik s L* Y6 g

455 /(r/min) B J1/% BfEl/s

a* b* c* AE

S —  86.62 —6.32 68.05 68.34 —  FxifE 100.00 1200
5.1 100 85.82 —6.91 68.45 67.89 1.07 & 90.21 310
52 150 86.13 —6.89 68.10 68.02 0.75 ik 94.34 220
53 200 86.63 —6.80 67.98 68.32 0.48 AIIT 100.02 110
5-4 250 86.60 —6.61 67.88 68.20 025 & 101.16 75
5-5 300 86.80 —6.84 68.43 68.58 0.67 HIIT 99.79 140
5-6 400 86.93 —6.85 68.45 68.76 0.73 fk  97.59 190

HIEE 5 nTLAE H, BEEBEPEL IR, Pk
BRI WIS BE 2 P i, VR SR B8 A AR T

WO NEROEE, AR T, 2R
RETE, ST EERAL, F6)ik T E
TR, UERA A PR 18 R I AN R T B
BURL R A8 o 44 PE L A 200~300 r/min B, 43
BOEURE AT DA RRACAT M R R, Y I P e A
250 r/min B, FAECEIURHE (0078 L R EUR S ()],
iAF] 101.16%,

M UERT KA, B R e, g
FEAEZI IR, {H 245555 A 400 r/min A, PRIAGEdp
FEERT PEW K4E A B RIRIE /N FIR, PY14 f
WA PEW KARSE, FECGIIEHERNE, 5
e R R, 7E 200~300 r/min B, £ BT HIERH
PY 14 ki IN, b ReAERFRe At g s, e D)
250 r/min A9 5 Y8 A (] £ 0 o
2.1.6  pH *t AR 69 %

FERR 1.2.1~1.2.3 AT BRAEORL L, & 15
3| PY14 KIREW . 1F 40~60 H PEW. PY14 5 PEW
Frigtt 1.0 = 1.0, InGEEE 80 °C . finFAET (] 20 min,
PR 250 v/min 55T, LT pH X EUEHMAERERY
o, 4RI 6.

6 pHXTEWIEE, 2, HEOS . uEHERER
Table 6 Effect of pH value on transparency, color difference,
tinting strength and filtration time

BY ey
B % EEls

S — 86.88 —6.17 68.59 68.87 — FrifE 100.00 1200
6-1 4.5 86.72 -6.46 67.86 68.17 0.80 & 98.79 100
6-2 7.0 86.81 —6.57 68.84 69.16 032 & 102.34 75
6-3 9.0 86.51 —5.66 73.38 73.60 0.73 AHiE 8232 170

pH L* a* b* c* AE

6 G on, pH XEUBHEREA RIS, K
# pH B, il a8 0 4 HOaUR} R B e T s
K, ARRIEERSAN, BURINLL G B I R4 H .
SEYSAERY, 24 pH=7.0 I, BT 360 553 oS0
e, Bitatid, PR RSOLE, WA, 5
JREUEH 2N, EEE, EOE R, KEFH
102.34%.,

MR, BEE pH B K, 1dugmta]
SR/ SN, Y pH=7.0 I g Al
2.2 BREMERES T
22,1 %£i4HA

G5 3-5 X W A T4 PY 14 8% T 455 SE A 1E
LI 3,

MIEDER R A (& 3a) TTLLE L, JEVHEH
Y5 HEB 1 Z2 43 s R N AL R #Ks 8 F
254, RInl #3280/ NEokeREEL, WnEl 3b
Fis, UERHUEDE BT HIAN L, SoKER D a1 2]
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BT EEURE PY 14 S545EE PY 14 HTEHE : My BRI,
HAREERY 79.29%F&MKE 59.85%; Tt [al 4554 ,

MAREER) 48 h 4% % 24 h ( THRIEE 25 °C) 5 )5
L BROK PR R B, MARFER) 4~5 IR ZE 3 1K,
BIVAT 3 22 gt b 23843 NaCl (UK Be3418 F 100
mL ZEI8/K ) o UEBAHI & B A SR PY 14 BE 44
A B At AT R ], B KRR B, A

a—UEPFIEIET; b— TS RURLR TS Bk PY 14
K3 FAHER PY 14 1S4 E
Fig. 3 Photographs of pre-dispersed PY 14

38 o 7 SR RE TP B A B A B AT, AR A
PY 14 #5 J /0HUE 4 0.75 MPa/g, T 4> BUEURF PY 14
1) FPV {2} 0.06 MPa/g, 43HCiE R K4 & .
222 REEHHEH

B 3-5 FF A EURL DG 2% B s R AT S
R 4,

1 mm 1 mm

a—4 DT EEURHBURL 3 b— A T BRSO B B 46 TR
K4 B PY 14 6% B
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