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Preparation and heat resistance of zinc oxide
coated iron oxide yellow pigments
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(1. School of Engineering, Huzhou University, Huzhou 313000, China; 2. Zhejiang Huayuan Pigment Co., Ltd., Deqing 313220, China)

Abstract: Zinc oxide coated iron oxide yellow pigments were prepared by using hydrothermal method taking zinc nitrate
hexahydrate as raw materials. Effects of zinc nitrate content (feeding ratio n(Fe; O;) * n(ZnO)=10:1, 10: 3, 10: 5,
10: 7, 10 ¢ 9) and coating hydrothermal temperature (180, 200, 220, 230, 240 ‘C) on the heat resistance of iron oxide
yellow pigments were investigated. Structure and morphology of the samples were characterized by using XRD, SEM,
FTIR and TG—DTA. The results show that the structure of iron yellow sample is not significantly altered after zinc
coating, maintaining the needle-like morphology. With the increasing of the feeding ratio of zinc nitrate oxide, the heat
resistance of the samples is enhanced. When the hydrothermal treatment temperature is 200 ‘C and the feeding ratio is
10 ¢ 7, the color difference of the samples is the smallest which is 1. 11 with the best heat resistance. The color difference
of the samples at the hydrothermal treatment temperature of 230 °C is 4. 35, and the heat resistance of the coated samples
is greatly reduced beyond this temperature.
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Fig. 1 XRD patterns of coated yellow iron oxide samples
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Fig. 2 SEM images of iron oxides yellow samples
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Fig. 3 FTIR patterns of iron oxides yellow samples
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Wt —OH 25 i IR 3N 514, WL H 905, 796, 615, 476 cm &b HIRAY 4 DR UKIE K o— FeOOH 1)
FRAE IR Ui LTS MR S FE A 433 e AR BL T Zn—O 48 1 R A IR 0G0 B R B
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KHEEIRE R 200 CHy, ARMEHLK ZnO GBS BESMOAZERE 1, AXRTUEH, €
BRI AE B/NF RGBS BB M I, 3 ZnO MEEAE —ERE FUE TR R
FREME, IRHEE R 10 + 1 010 = 3 MIRES A AE 428 1. 75, ELfilh 10 = 7 fFE B EBUIR R, AE X
111, LB RSN, AE RA KW, EBRAESCRBRAER IR 10 ¢ 7 525 5K /A 3R
BE 4512 180, 200, 220, 230, 240 ‘CH X M A E R o, 8 EEILE 2, ARFHA, 180 CH
BHBRERES AE 5 175, 5% B T KRB 8RB IRAE R AEL 78 AHIT, #F & it #bE i o I8 R
B, KR BEVR BE O 200 CRY KB IRAE A ZnO B RE M 1 AE 435109 2.12 A1 111, /] LB, i
ET ZnO B J5 MRE & T S Bl B 8 . KA 3R B O 220, 230 CRTEKEJRAE AE MHIE, 43518
6.79 1 6.95, ZnO WEJGH 5 AE WAL, 4518 4. 19 1 4. 35, MK HAHE BN 240 CHE, #£5H
if At KR 2 1k, B FAE AE {E 53X 16. 33, ZnO WEGH M AE 5 8.33, Bk Lk, S8 B)E
FE ST R R TR IR S, 230 "Cak BIAR FRAE , 3k AN iR BE i # i SUR 454k, 200 “Cok#sb 384
BRCR AT .

FR1 AEAMPLLEBEREERNEEECKALEERE 200 C)
Tab.1 Color difference of iron oxides yellow samples with different feeding ratio

(hydrothermal treatment temperature 200 C )

n(Fez03) # n(ZnO)

@fE BB R

10:1 10+ 3 10: 5 10:7 10:9
AL 0.91 0.90 0.67 0. 60 0 0.23
Aa 1. 49 1.03 1.13 1.07 1.04 1.09
Ab 1.21 1.10 1.16 0.52 0.38 0. 35
AE 2.12 1.76 1.75 1.33 1.11 1.17

R2 TRAAALERENGESREERNBERE

Tab. 2 Color difference of iron oxides yellow samples with different hydrothermal temperature

TR 4L TR B /°C AL Aa Ab AE

0.88 1.39 0. 69 1.78

180
0.75 0.81 1. 36 1.75
0. 90 1.47 0.52 2.12

200
0 1.04 0.38 1.11
—3.32 3.66 —4.65 6.79

220
—1.90 2.33 —2.92 4.19
—3.24 3.65 —4.95 6.95

230
—1.91 2.67 —2.85 4.35
—9.48 7.21 —11.17 16. 33

240

—3.96 3.91 —6.20 8.33
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W 0, ZnO L BRI 2 NGRS LR BB R R 2 MIERAARRBREN AR, K
L H R R ALK A K BIEIR D 246 °C, ZnO B FE 5 K A 7K iR B TR 8] 259~263 °C, Ho ikt
Bl 1025 f1 10 7 fBEE N T 17 °C, JokbEk b 10 = 1 F1 10 = 3 FRE B 3 g w2, 451k 13,
14 °C 5 RATH M8k B JFARE S5 MK B3R R 290 °C L ZnO 7 WKL 5 IR FH R 8 293~297 °C, Ikl K
1025 110 = 7 fyRE G I INIREEME KF 10 = 170 10 = 3 ARSI, HH UL WA, ZnO R J5 XF 7K & K Al
S5 R K 1 W YRR A AR RS m , B K A K MR SE K, BN —E R RIS T KAk 2, T Bl
=:THERMRR R, IR 10 2 1 F110 ¢ 3 FEFAY 2 AU PG IR AR T , D6 BA TR B i A . X 5 AE
FSE 25 SRR — B0 . Ah, IREEL g 10 £ 5 F1 10 = 7 (9 2 ANRE & I B IR 29 3 F kb G 10 ¢ 1 AN
10 : 3 HIRES, ULBIRTE T ELT, X 5 EF 0 10+ 5 F1 10 = 7 REFL I AEB/NTF 102 1 110 = 3 k¢
i AE 85 R 2 —30.
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Fig.4 DTA patterns of iron oxides yellow samples
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3)Zn(NOy), K hRE EL A0 PR 4k 2 3R BE X SR AL Bk BT 45 4 B0 A BA B i 2, (3 DR 5 T 4R 451, (L
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