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Microstucture and Heat Resistance of Coated Yellow Iron Oxide Pigment
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Abstract: Poor heat resistance of iron oxide yellow pigment limits its application in plastics processing and coil coat-
ings. Yellow iron oxide pigments coating with aluminum hydroxide were synthesized by a precipitation method using
yellow iron oxide as precursor. Structure of the composite pigment is characterized using XRD, FT-IR, TG-DTA,
SEM-EDS, and TEM. The effect of pH on structure and heat resistance of the pigments was investigated. All results
show that iron oxide yellow coating layer is amorphous aluminum hydroxide when pH is 4. When pH increases to 6,
8 and 10, the surface coating layer is boehmite phase. The heat resistance of coated yellow iron oxide pigments is
greatly improved, and the color difference value of pigments after treatment at 240 “C for 30 min is low, owing to the
surface coating layer of boehmite structure. After coating, the iron oxides yellow maintains the original acicular struc-
ture, and pigment does not aggregate. When pH is 10, the coated iron oxides yellow composed both large stick and
needle like structure, possibly because of the nucleation formation of AIOOH in the reaction process. This result may
explain the special endothermic peaks of 246 °‘C appeared on the DTA curves. This research might pro-

vide theoretical and practical guidance for developing heat resistant yellow iron oxide pigments.

Yeis BEA: 2015-05-26; UBMEDLFE HEA: 2015-08-17

EEWE : THEERER UGB B2 7 224650 H (HK23085); W 1T RHE 7215 H (2013GY05)
Project of Shenghua Group Deqing Huayuan Pigment Co., Ltd. (HK23085); Science and Technology Project of
Huzhou City (2013GY05)

TEHE N WEEAE981-), I3, L, HIZZ. E-mail: pgxzjut@163.com



76 TS| R =

#3145

Key words: yellow iron oxide; coating; aluminium hydroxide; heat resistance

AL, NRREREAE, RS- By y-
HI3-FeOOHZEAM i A o A0k v I B (A B i oz 1)
KA ZFFE ORI, R RE0.5~2 pmZ
W], FABSFIMERS S TG sk A i e nd s,
AR B, Hrie. Wolesahe i sl &
TR AL R BURL P B AOUR TR, B2
I TEAE . okl B, SRR S (0, 52
Tl _F B AR AT R R AN B (R R AR, 4k
BRI UMb 2 P ORI R LA AR e, (H LT A R
7=, MR R177 CLL BN, Kok LaAKIF
BN SRR LT o 1 SRL N TR A i el 5 4k
(G i, X SR AR B (A T R I A e i sk, —
FREEE SR 1A 30220 C LA RIS R e g 2 i v
A, AR B AE AR R SR, it
P P S R Y, FH A K

UTAER, [E P Ah 2 35 0 4 AR ORI
PTG T LY, W R KR D S TR
oo, Horh, KPR BT R BE. B L =
MR (G AT, — e i v S 1 3% P A
FRPHAT, 0B BRSO FLRERE R, DRk PR A
TR =N . Pl ks v H Ak B
AR R s, R
AR Fe¥ Mt 2 454 OH R Bty ok, Ak 4
FA TR 7K JE e 1v) e 2 T O A%, U8 WA ek AT 52 1)
FIBIIE AR o (EA AR S 3 (0 ek R MR S 86 D, 5%
i £E SRR R 0 2 BOME RE . BB BEER I AL
Yifie B TH T R TR IR BE, (RS BEE AL I
pH M (A E] 9~10), P& T HAFHER . (HIXF5
PR, #Re LR aE MR B A A, T e
ST, T AR L R N ) R
B A pH Ik, WM AE AR AR, 5T B
W G b i AL AL I FH 1) B2 SR o AR 9 R FH 6 1R R
SRR RN I UTTE s, 6 ik Bk AT R i A AL
s, BT, BARGEARRF pH 4
I 4k i 9 T 7 S S A R i T A ) T A
PESE R

1 LWHZE

1.1 #H&EEE

FREL30 gf b3, 300 mLAEMHK, midd]
30 mine PRI RAUR KA U R BRI,
FILAEIAT1000 mL KM IFE T80 Ckitraart. 24

J& LA Aly(SO4); R NaOH AF o4 £ 58 741, 4% £ 78 i 0
15%(LAALOS ) T 5 I Moy P o 1) 2 o Bk B BV
TERFEEREFESAT N, SpHI /14, 6. 8FT10MF, 5
PR AR [ B S N R TRV, 1 h R I o B,
ARl he FEMMEHNIE. YRR, MET0HEERD
il 760 78 B b Bk B, 77 43 il A pH4/FeOOH
pH6/FeOOH . pH8/FeOOHFIpH10/FeOOH . 7 [
9 ZERKARBE Y BIRl, B8 EREAE, e
P A pH4/ALL. pH6/ALL pHS/ALFIpH10/Al,
1.2 tHEFERIE

XU R AT 5 43 A1 (XRD) K b 5 8 47 24 7] XD-6
RIX G S AT DO TR, CufEK 2R, B 36 kV,
ER20mA, FHIHE R A 4°/min, 1656 F5°~80°. #
2 A HT(TG-DTA)TE H “PCT-1A B 4 BT A% |-
AT, DR N, FHERE RS C/min. 2056
WS HT(FT-IR)f# ] NICOLET 57007 {8 HLIH-45 a2
HMEREACI B, F1457E B 400~4000 em™ , KBr/ /7,
SR N0.2 em” o S LB (SEM)-E IS (EDS) 73 H1K
FH S7.S-3400N 14 FEL B, DT FE R 15 KV 1B H
5% (TEM) 3 #7 K I FEI TecnaiG2 F30 S-TWIN 300 kV
W R HE S HL T BB AT X TE S AT
1.3 MR MEITEN

Y I FRMEHG/T 3853-2006 08 T3 i Hill 52 9%
DRZURE Rk A B o R HEAEIR S e h240 C,
P25 gfirDURE SR AR IR S IO JEAR , fr it
FER BRI T 511240 C I FFUG VN, 30 min 54T S HY
HAHE, SR CM-5 88t 25 S0 & ZIORI AL 5 Hi )5 19
{02, 10 ZE{H AR # Hunter (0,75 28 20t 54:

AE=[AL+Ad*+Ab* " (1)

H, AL=L-L; Na=a’-a; A\b=b’-b. LFIL 7 HRXFE
I8 T 5 R 2 B afla 23 AR BEHE 7T 5 POk
(R LL/ %A DAND 3 AR LIS 1 F5 IR () B/

2 HR5HIE

21 BBSHENYHE

P 1A S A A 0 7 Ak 0 e L 7 2 AR
IXRDE . F 1 (a)ml 41, k68 /7 5 FIXRDE
P HEAH ], A5 7~ o-FeOOH 4 HEAT S 161200, T4,
BRSPS R AR I b R, TTRE
SRR RIS L ENER . T HRIAE)ZY
MG, 320 LA FRpH R A 125 (1 85256 7= M)A
S BR AR ot R, ) L B 2 A HE AT XRD R AE



%1 WA, 45 5 DA Bk BRI &5 1) S5 T R B A 5T 77
(@) () » *.AIOOH; &-Al
| | \ [."L » & *
WMH—L WLl “,JJ,J.L. ko %/ )j TL & =&
*
FeOOH W K‘Mﬁ &
* & \of
. ; i | pH10/Al
B e LT oY W ST N B . *
5 H4/FeOOH s | & | &
% p e 3 f‘l | * | | &
) I l | 2| W ' Nl '
S (M i M Mo b e I (R LN, Un A
- pH6/FeOOH u_é b\ \‘“.w“%‘...lw ;;\wm:y.- AN *
| = A T pESfAI
" S W1 |
I | %{M" ‘l‘ S Vb \ )
& § ]L“ Heunaulil -'J Ao e H i : Wiy W \W‘M,-‘.'J "u,_.‘v'p”u”'
’ P eQ0 M A ﬂl‘.‘a_m & & FIH(}J"A'
M | i
e o gy &
Mottt basbigan PELLOFF€OOH Pt g, S
i | I | s | i | i 1 1 | L | L pH‘h‘A'
20 40 60 80 100 20 40 60 80

20/ (%)

20/(°)

1 BB RS kTR M B R S A AR K XRD 3%

Fig. 1

XRD patterns of coated yellow iron oxide and coating layer Aluminium hydroxides

(a) Yellow iron oxide and coated pigments; (b) Coating layer Aluminium hydroxides
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Fig. 2 FT-IR patterns of coated yellow iron oxide and coating layer Aluminium hydroxides
(a) Yellow iron oxide and coated pigments; (b) Coating layer Aluminium hydroxides
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Fig. 3 SEM(A-D) and TEM (E) images of yellow iron oxides before and after coating
(a) FeOOH; (b) pH4/FeOOH; (c) pH6/FeOOH; (d) pH8/FeOOH; (e) pH8/FeOOH
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SEM image and EDS results of coated iron oxide yellow pH10/FeOOH
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Table 1 Photoes with color difference of iron oxides yellow samples before and after heat treatment

FeOOH pH4/FeOOH pH6/FeOOH pH8/FeOOH pH10/FeOOH
Before heat
treatment
After heat
treatment
AL -8.05 -3.80 —4.15 —-2.42 -1.39
Na 4.33 2.09 2.85 0.87 0.55
Ab -10.83 -5.19 -5.29 -3.01 -3.36
AE 14.18 6.77 7.31 3.96 3.68

AL, Aa, Ab and AE indicate lightness difference, red/green difference, yellow/blue difference and color difference of iron oxides yellow sam-

ples before and after heat treatment, respectively
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