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(57) Abstract: Provided is a method for preparing metallurgical-level aluminum oxide by treating medium- and low-grade bauxite
by using a one-step alkali heat process of andradite. The method comprises the following steps: S1, crushing and finely grinding
medium- and low-grade bauxite into mineral powder; S2, mixing the mineral powder, sodium ferrite or calcium ferrite, activated lime
and circulating mother liquid to prepare raw-material mineral pulp; S3, allowing the raw-material mineral pulp to have an alkali heat
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dissolving-out reaction; S4, diluting dissolved-out mineral pulp, and allowing the diluted liquid to experience liquid-solid separation;
S5, introducing a carbon dioxide gas into a sodium aluminate solution to carry out carbonation decomposition, so as to obtain crude
aluminum hydroxide and carbonation-decomposed mother liquid; and S6, allowing the crude aluminum hydroxide to experience bay-
er-process treatment, so as to obtain the metallurgical-level aluminum oxide; and S7, causticizing the carbonation-decomposed mother
liquid by using lime milk, and carrying out liquid-solid separation to obtain a sodium hydroxide solution, and using the blended sodium
hydroxide solution as a circulating mother liquid in step 2. In the method, by adding the lime and the sodium ferrite or the calcium
ferrite in a dissolving-out procedure, andradite-type slag instead of conventional dissolved-out slag is generated in the dissolving-out
procedure; the dissolving-out rate of the aluminum oxide can be greatly improved; in addition, the metallurgical-level aluminum oxide
is prepared; the method has the characteristics of a short procedure and a high efficiency, and the zero release of a material is achieved.

G MWE: RE—FHEEA — DRPELHE PR LE LT EPRERALBRITE B8F TR
A B, S1: f A G AL AR LA WOWE B A B S2: KRy BRER BN ERER MR E5. 0 E A K KA I B
W A & BT R S3: K SR ORLET SR BEAT B D s S4: R AT R BT BB, R REAT W
[l o> B S5: MAMMIE R T BA AW IR ETHK D, 52 AE KD B S6: K
AEMBEHATFHEERLHE, BERESERAMNE: ST KBk BECR N A K I AT ¥ 40 I AT W 4y
B, 1520 A AL B, 1S AR O 20 SRS R M EIA B % U7 R0 I AR W R S I e K Bk
PR A AR IR 5, U IR A S M A T R AUER (R SR 0 VR, RS N IR B4R R A A R I
%, RN aERa s, R, 3o, YRS T FH.



H

[N

WO 2018/233686 PCT/CN2018/092422

WSRO —SRAELEPREBME LT EReRE W
wmEY A

ARG,

jfiﬁ }éz— :e "j: J[A ;g:é _E/ 3—, 3 %v A\ B 1k

AN = LT A A AT e e O
i fL AR 4 F%»@ﬁﬂammWﬁ&o

iy
E
<.
N
\‘\
P
|
Sy
-
iy
<
SR
ﬁ 1
|
AN
<
ol
=

PAE
F

B
i
Dy
peu
i
\-A‘\‘

'y
F—;a:

RAELHT FEPBALRAPRECELT, B4, 85,
AR WA/ ERF L, HET L RUWERK, SEaN4ELF T HE RS
A, AP HFREILHEEA. REFFENEAT L RE,
BEELH A/S T %ﬁﬁ%?ﬁ,%@@ﬁmﬁﬁmeQ%ﬁ
g, A RAUE LI RETERHN 0T /LH7E,

PR AT 4R AR T @y%%%ﬂ%\%%%\%ﬂﬁﬁﬁ
GEF. BRUEBRLEEERE &rw»#a % ik pLE T AL EE R R T 48
FHERE R FE L, £, 7 HEHEX

AEAREARTRALRLY, REANAR, BFEHTLT L

e 5

i
o
w

T bl e e CBH Ay b He 7
T E, EEEAELY

\m

ko BE AR K. AEEREE. FiEHH P
Flatit s R AREEELKT 2 MET REHA, ERTEHRA
RE; GRETERE 1%%%L%ﬁﬁmﬁjﬁﬁuﬁﬂ%ﬁw%

%#ﬁ,@%mwmfxf&?Qﬁwﬁa

§

Py

AR ILIE G 7ﬁﬁﬁ0%%%£%@%ﬁ
@%ﬁ%\#rwxﬁf*f;%{%%ﬂowf&%%&ﬁ%ﬂ&%
B, BEES, EREIBRENEY 0% EFWKGERPAERT &
Fﬁﬁ%ﬁgfi%%?wﬁ% 2Ca0-Si0, & i f&,wuhaﬁdlégx%i
Yo B ik R

a4k B A i AR B B qf( E S Ee E’t L NS g A 1| w‘az{ = A B e
REBRoFEEEBERE, AR EFNMERE, #RLEFREMLE LY,




PCT/CN2018/092422

WO 2018/233686

BR K A BE X HE o om - ey i i W

T
-

; t %
Noles|
P
/%ﬁ!: %
LA 5
=T
e B
e

% 1
IZHN
L
le
£X
475

Jx

23
N\

= i - 2 'S N

W A7 O T N S ) & b ;
o ook L e SIS L = o ¢ )
[ -ty jevngg s iikyes il i i) 1 © vl el : A =

. T HVV EE o ,Mw =y o it < o A= wm/ 4z e

PE :

27 o A < ww) i 1 : ; LS o A N T ks
N fh - jund e | - A X J ks 58 <i s e i

i SO g oM B o < B g A

%
24
Ay
-
e
7
?'ﬂ &
R Q Al
SIE
LI
[=
ya
-
=
JiIL
o
"7 F:
N
£
s,
s
4
S
|
1
AN
i
N

y
A

i

2N

=
A
i
!
Sy
I
=
N
gf:
NS
[
'_
&
1
F:—?‘
.
1
1Ly
73

& I oo TR w : - s
_]a\. o 4 o 1.4 jnl 14 A ' L J .
RIS B o= ond S = B we B3 WS -

AN N \..u \ bt it N =L A R

- S L i AL H=C I ad R I ’ 1 W - - ]

SR8 HeW SR | R = o A ® &= e e P2

= N B o A 47 R i o i e -

\W »H_Z.T, w/.r/ﬁﬂ , 4 EL.N PR ' PME.M P:vf. T/, ‘TL« - )ﬂ% /4 “/.LA .l._lﬁ RS Mﬂ Nu,,v o X ..M

o s A VI v- R v A N VR ! Lx = xE
= = SR - S N . W e R EEE S

AR N I : ] o o S e X O v : o e L N e

B i S = N R il By = M 11 oogh B
. Py N =y - T N
3 i {
[BUIE Na A ;

Dl
I
-
&
il
A
I}
%
75
—’_T\]:‘
1‘[‘/‘;
ks
Y
A
N
4 ng
L
J&,
fé" ‘
=
—

E
=
1|
1
o
~
EE
i

-
A F
%
fohe
i
2
e
Y
2!
#%
=
ES
I
o
2
2
~
K
o

ST
T
~

|

N

411
H
SN
A

v

o A,
S -
B =
é 14
‘_}_
o3t
+ f;
T [
4 [
Ly !
T o
)

! -V
TL = 3
N

K &
FARAY
4
3
?ﬁj V:/.»-;‘r
52
J ;Lf&
».{,7 5
AN

...... ISR ﬁw, ) _, L bt J.;m ,%.» , - BN W ,E, s v rH ER ,.
WomogmoE R 0o w o oE O EdE g RS S (RN O o
WA Ao WOE e & B omom LW g . E -+ & o oy
oW om o W . . o Lo oo oo om o &% ¥ o ¥
I T B oK M B oA Koo w o - e Ll
o o X R E O 4 ~OBE O O R B e o~ o 3o W on &
B 8] W FE B ol - R EE @ - & . L e e A
R OE 2 EZ 4 E R R B EH R R LGB n A S
e A R oW oA ow B’ Lo R R E g (= i

5
10
15

{

5



10

N2
<

WO 2018/233686 PCT/CN2018/092422

48 o 8% - 8 I

S6: HHABAANEETETELE, BB LREANE;

S7: H | S5 FHRIA Wy HRRAAMGHTHT M, FEF AN

M, EELEF . BB RS, s R HRWERT X,
GINFENG, . 5., sEEaMUANIT, BEEEFET.
g EE A NEW f'% PR RN 02060 1;
EEHEE S
tﬁ W, FH
WM, FIB OS2 PENFE P E R E & 150~-250g/L, 4T A

5"“25 5]

A, HE SI FEEREWIEEA 150~250°C, JMH A 4
WikM, ZRSS F, mEHEREWER * AEANZANEIE

%
N
(/
mu

A AR EAT B o, B

% ok 2 BN 4R,
//"/ 5‘»‘ _Jf,"\ E‘\ /

WSS FH A IEE N 60-90°C, BRSNS BEEN%BUL, &
fe s m 28 0-~1.0,
M, BT ET A,

R S8 IR S4 PR HE A

N AN 48 LN EE AR ki
REAEE S E, BRESY

e SR Y ST GE
ﬁ%%,?ﬁﬁ%ﬁﬁ%ﬁ%sm:%%%ﬁ¢ﬁﬁfu*ﬁ%m
Baea s, BE-SMBAAPEMS, BHH-ANEREATHK

S5 B AT, BEMELSH TSR ST P ELLE

Ay

izt

(¢



PCT/CN2018/092422

WO 2018/233686

& ot ,

Ay o L 1> o e )

£ i " = ® S & H S 3

’ = o~ o8| — 7 30 A &

_ < G o R = S o 2

o B | A ~ o B e G

A 4 ~3 S o . s o 3 S

st jatul 4 > mm/u I an pain By =
o RS i . g G o WYy

- . EE.L H Bl < [ o] ey o
F 1 ~ i%/ d 2 N N
..... o ) X P R O N

= 4 3 - s ' T S odm g ~3
i = & ] 2 o ® p oo ®wm T
3 Wt o = 4

o R 4% A o) < . o O O = A
el e S 552 el < n il N £ RN =

N N At § ' o - ’ N B 1 b
o e - w B Y E i
i /wmn_ " i an - ,, 3 A A ~ X o A,. _
Al AR~ S = e it o W §E A R sk
f@/ 4 A ~ ) - T o e 33 R P bR S ¥
N A Y el Y e S ke 05 EOR HE
O T . nk T,, X e - M ®m nm s
= G A B Az A D A N 8 51
o o I e ) N P U 4
Ay b N g1y N o~ o (57 M,/aw\. N o o E ~

K B A 14 A i PR S R S TR v ol
T . ,W .ﬁﬂw i AN JW: o o Y T N F: " e i /B £ <
Y Pl < i L i I BEonn juxu Y : )
177 cmad A T sy \ ARSI T O ST El
i > T (r bl H 4y PN AS T vl

220 R i Red] . L o .

‘ o A L % O = M ogmy B eyl N
e o BTN s . G ™ e e oA =
AES ey - - v 37 [ v : e _
4 Ty Y N I WT e g - L g \ﬁ - 435 Wa.y\
s Wi ST e o~ = - N g2 SIECE s \

, X e pies = O e W g T \
LF\, Ard L ,./%, s W | P uw%\ ng N 5 i

~ W gy s 05 4 N G o DS S S { |
Iz oy 4l ~ O A ) D X - Sy Wz A
s o e T ol e = ;oo &= o -

N S == 4 mwm A DA D b o L5 A
B | e * N A S -
B e : A _ L = — s At
w B S . g # b B~ E e gy WOR i
SES - ax oD U { w2 n@ ey a3 e AR

I = Ll -, N Na ° s S A ¢ - nr
L = e o : o N o Ly R G

SEE Ay . v o juend jrinig B B - [ e et RS mmm} r N - ~ i~

1 [Ny Eﬁ% ~< = N YEH ) i < S ! L1y ) fﬁk A
. 5 .. A ~ i v i — . - <z (A Py ~NEL

= BN B - O ! PR} B ooz e s i T g

2R W H Lo N BV T o B o T ok e

- =N w o T * e ® o o o oo o B :
r 4 _y 9 I Ve = A -~ TE s 3 g7 T = S . =
Wi A B R - | 45 o ,_umm 3 127 ,7 = o R O ¥ =
o OIS I LN i & L !E B o~ gl W e RD s
= Ol I RN S o “w = R Lwy MR S S
A e = [T N s mr ; 1 ~- = ' a9 W EN ; -
AR\ A \fm J,NFW nﬂmm o HR /WMJ R IF/ T E_ ) - ,HM\ L;wmm Ny A \N Awm_n. _ \ ).MNJ ; _‘#V/ T‘M\,

- - g vy e I Ky E i » v e \ ; N

I . . SIS S oE o ko BK-
5 s o ) E,J ™ it o AN 4 FU il vlwA =+ R ~ T //M., S —— -

T o v MV o R AW BKowk BRO33 N o3 b = &

: / o . B2 B ' pas ’ \”ﬁﬂl» ~Hi R jEu) o \a - R ) ~ NS H,UV.
Bt} G ot and ~~ . e < umw\/u 34 - a0 o HH T = .
Mo o R DA SR m TR B R R A SR
. ) Ry G5 7\. Lot ] 23 A o y s34 -

4 &0 g m N NI N o L Py . y*NA e ,/,gw W@ ;O oMm  onR S bk

: N s HE 1 ng 'Y > ; N G )

) ) - 5 HOXD WP ‘m.w R -G < S R T R v [T Y
o - 3 BMoE 2 K Hor & & w2 KK
PR — Y . == g X

B - : i : H i n S U :

= 3 = - o o i IR .
< =2 L mﬂ» T ,fI W AV

BN <t =4 =4 ot ww_ J\M\
4 ¥

Y
<
— wy \)
Nl
N Le)

B (Si0,)

A

lf't

A
T

A

=

60.60%,

(ALOS)

C

et

G To

At



PCT/CN2018/092422

WO 2018/233686

...........

L. W ol il - 2 ety
[ = ElaY iy £ W« ?ﬂ.*
{ [ ~Tr pn) 0,
I = tx) i 1= W A
5 & ke e o R g
4 D o -4t = & 1
& = . S i WO £S
N
Tt v LI <) g o 3 5z
By B = &0 ey LUCAIE N e
A7 i1- L
e fyey — iti=g furt Lo
~ S o
~ 50 =n
T
S

5=4:1

& ) a B o W 3
5 ~Z &um Sg ‘ I v:\4 .
.o % - - N % D e =SS N & o
4 Ve bz A s i ;
e~ N i = v 5 " 4
5 R o K- T
2 s A 5 o S = =
i 4 AN pax 5y 1 N ; P
4 N X —
ﬁ = oy ! SN R
RN N e PN ,MHW = e ,_7¢..U. . o3 \...”.\
B 4 e 4 - =
N = o\n ” Ry n S RO S
{ 7N ~ " ~t A g . S
| B . S 2 SR o W
{ e X - O s Tk = .
Nut ) R : G~ R ¢
I ey = X e ok U] jus 7
= e =} RSN s Aud ] N S
ps B . e wd P ES Perd o BR a 5%
%imx S5O L K e, KR :,\ E =
e D A T SO - A , ) ,
R W -y 3 e R 1 VLT~ GV T
> H_@% 4_/4_, )]muu_, I»L N WTWU/ \.».«/J ‘,/W( rlqu BN .ﬂx{ HﬂT\
N A e e my e O oo g
ur = W = w0 s Lo T
5 .mm./ \_wm._.,v./m ./\N ~ 7L wa'T,\ v EJW\ Tm.f \W/.un._w = Mﬂn“\‘. ) e
, kN\ R ve DT K T & ) AE- o &= -y
~ A e - i I ) o . |
- b o o w W oEE o = = & = R ow
“._A e . N 3 ! N ”.Alw/w ”.Alw/w ey , N it
R K e ; ! AEN . 3 3 T b R
O v . 1 PO e ! > ’
oK Hoow@ e W SEEBVS f,? i — i) R ,C,,\ e
- I R . And - N i A s
w_w b OB g owy WX S N ST S
S e o o L M v o L apd A
N E o o e B o ¥ o
P - N ) ~ R " J7 o W ) o ] " <t
Y g \ T an? A A=l e e N
. IR mR oAk BOW 2w vy 3 ECRR A e
7 A -
e I = R 4 T D S e o EOTA U - s Lo Ee
bod ™ A xmmms » [ N P 1 4
5 @ i T e o =7 Z A e A |L. 72, ¥ wm{ T Al
wy 2w T o K PR R B v O
. i v ] X . i T ; - e nr L T -
+ o R O b ok o ow z: WY OB ko

& B
56

S

e

ZS

S8

o, BE o . womL S " R i G

O e on A E N PR A ;

- A o ® L R S &
Ty [atee] Yy fan) Wy

i i oN e

o
9

i

J

A
i
j‘\

~
¥

[t ot
=

N
"
4

)

i



PCT/CN2018/092422

WO 2018/233686

i . N =il A I EN
i mp S . R (= S )
= o T § . S
G - W o -4 15 Y
4 % - Im] g
o EY ) I fatn} T
SR &/ (AN NS & o
L o 27 A A
s R - buu N [l AN N
" 3 SLN . LN
i v ! ~z ;
T i.a/J, ang A.;TJ - Oy :ﬁﬂhm wr..,.ﬁ.wA
3 gl ey N ~ o 7 -
N/] ﬂ;ﬁ%/ v {5 o Mm — Em
. [S RS N} ~ PSS
ymr.u ™ 4 ' ™ 7~
DR AT pta .Ef O - .A:% =
~ Hiug . g
B E o oty : )
=0 N WE e ey w2 K
A ‘ \vad ~ ‘., 3 :
S Hed ‘yns N’ o 3 frnnnd lmu_
At MMMW/\ S <@ \i:/& . ]W
S ey s~ o\ AN Rz T
Lz AN Ke . N \B«/L — R e T
Lo ] Ko e vs 154 RV
] He R = O 25 oY ﬂ,, - .
- . P Y s ~J 4 ~ &
5 T P S, WD =Y & A= 5
o TM: B AN —— v - , oe ES =1 -
o= N mﬁu AN ™ m.m/ <k n ir A
S Mw 20 s . 7 m oWy A
— 7 B by rxmm., RS ﬂ s <o -
iy N E ~ ~~ (= U puyn| -
\ N e | v .} A b2
g A N P = ho &
' = - F o ~ — S 5 s
B> P e A oot B == e T
~ P =i - -] ~ | W‘O a Ry A A R
& R o1 \ i oA # N st mi
= it e < - U H O
! N O | ! NS gl g T Vi
B N A ~H < N o RCo3M - M
g b ke - : HL 4 | ;
s v B 14 ano 2l v fExal owh A4 .EA
R T N G e A e SR
= B - ot 3 ; 2 . ~y -
wom R e o™ s o N =
X N il @ ; W ~ A oe ’ ) ~ \
Wy ) 7 omn ot ot £ - B it A=
oy oM oW W nf o X o MO E e
r , WL s 2 28 I oo el o i
g . W e LWM = £ = Y »mﬂ oy = Zr S My
s omer S e o 4 heNg = b 4k - S/
SOE s 8 - W i & A T o X .
P - 3 — L NS
R N - R R O o S pn pR PO TR
B == .u..// TN 5 SR, N f.ﬂ/“ - e AT = =3 53 iam
e ; . A o Ll by o e : Y7 <k T S
.mmxy/ ,_,@_ﬂ 7 = \__.—,w = /_/.j | ,A A L@ ..Iw .Vl._ = S bAU A w,_../d ¢
L R T — in AN e BT 7 se i PR ‘] 307 s —
oW mEoT oo S Mo & e g & om
7 8 N ? SN Eand
N P T~ s " R pr— 3] T e ce 4 .y b b ) b i
¥ ON OB & F OE E o agy I D O M R
A 3 b . - 3 oan & N

ft
5
i
-
i
z

A
L

S =G S
L3 N

7
7

</ A=0.6
F=4
g
i
7

by 4

N
N
ty
<y
/'\—
ez
#
#
Fr
#
\/ZA
via
Si
S2
S3
X

G AL Tl A
G A
IR

>

VA

-

}517: s

3;3\ - 1

:/.»‘\r d}l

5
19
i5

0

5



N
(]

WO 2018/233686 PCT/CN2018/092422

ZH A W R AR, G TR B4 B 83.7%;

‘1 4 1 = >a S ATEE S N i g 2R B s M 4 s T AN o ZEL
S4: BEHT RHTHEEAHRER, BHEERTHE>E, &
Tl M v ) S T, N7 N A R Xy }‘r Ly pad o5 Ny
P E i, P B oy B A

SR T AR AN 80°C . AR RS 0.8 WA

A
v
i

e AL o M s H Al N by b sl N AT o N sl N 2E 7
TAAMNB N SR AT R Y, B A B N B 95% L B, B4 E

MEASBRALERTRE NS, BERSRRAE LR,

3 Ak ,f/r_v AV A8 M 2 LFE CE o AN JE L ZE B v AR &
S6: B H I SS FHAMMEMAEMMEHTHEZAE, B2 E28 4

=~
uinl
ws

N
~=

ST: B HW S5 FAH MM BHAEAANSETEL, BT R
K RERHREGRESE, REEASTLERAERRERS,
B4 T ERNE AT, (50 5T S2 b R B
AFWSd, BHRARH TR, BHYE AT
ERSELERERSSRBILRRE, BRI LRER

3 Lo S LS

S8: ’:’%iﬁl‘/ ‘;g{’: 54 g ﬁ}f /4* KH 4’{'\ ~it}£ T ;%J%T ‘: ’I I"%’& /A%';":

7 DL .
”‘ /T[ \//\ J@\_;

\\

Vi G I 2B w7 O b AT RS M T R o fhe e fe N Lic Fpb Lo
1 Zz N e 7 =5 20 b Ai AN L ~ A AL S y SN e oy N
2& FIRY, SUAEGHT ARSGEAEE, FES AR T

Y e L E IS TR B
RENT dport ey ECE AR

ﬁ%wuﬁﬁﬁ%%,ﬁﬁ%iémwfmﬁfwé§5¢%3%ﬁ,%

EE 1000 C TR AT e, &5 =

O8]
[U—
<
Nz
N\
<y
o
R
N
~J
SO
Al
A
<
[REy
Py
23
\\‘rE
o=
&
Pu\,
kl‘\'w

RO W oR 3R 24k T R A

/‘ZE "4///5-i ?JI Nird %T » N ?’IJI J /b)ﬁ AN
ZE B i N T A t!—m L e
BRI A FEABE TR,



PCT/CN2018/092422

WO 2018/233686

4= i
HES S
== )
,A.[ ey \_wf\
W e
T Jiiliee
wE R .
L
o ~ S\
T el
Bt I
=7 R [t

Mo h«WB\N 32

B O Im

{ R
B

ot #E

B 2 st

IN Fa
VIRt Lt o
WO O

L
=} .ml /m.\i\
EW.Tw e ~T
i Axe o
<t -
B, b
Y e
R G
13 Kera
%R by
4

\E:: ‘/;/—r
o el 1 U
R Z G, A

)

;:;;—;:
S

/

ke ".’El’
VLS

=3
&

>
b
¥

=
S

R

A

N

AN
A

1z, wb
"7/\7 J,EF},

i

I
an

v

7
2

!\
s,

N

1

v

15

1

5

T
H

NN

i g

X

.]\‘ 7

forst

£

N
Tl

-

.

A

¥

A



PCT/CN2018/092422
WF E KB

WO 2018/233686

o
By
N

n R it A 7 A LTy e iy R 1.
in Hi i i = SN S S EE S =
20 fak¥d DJ juin} 4 ~< R Rvd
- jiog ~ N S ’ )r | » A t it .;
i’ - i Kl e jain e T ooy T
W et g B L Ve WO = Oy XK Sy
2% o - -1 T ~77 = R 4 s =
) S . ¥ N e . » ~ Ju. I
G < y HE N i I B o B 2 g
] a3 = , § o . -
g e LA | AN ’s e \
A = e R W ! o ow RN —
M St Al D¢ o} R on -4 i
*_P/ = = /ﬂlw e /wm i M.W _;m. | - :ﬁ\ - s
N N ; Y oty s ) e g T
= S = s - 37 HC 44 o )3
iH iz o oH . 4y TE Sl U e B oy
A z ¥ P iy va | | Ne) o P , L)
Lo - Ak 4 = 4K L =
s R I . i s LB 00X
5 - S - a2 Jagen e n > 4
55 e TEN Y o X - { \ = s S
= A e [X=} G 5 Rt [ - - o~ @) S e [
i A iz [ N S ' JﬁWx.\» i I N } bV/ =5 -
G 2 o & LU e o W S en T e
A (o = e i A X . g i B L
&l # B g W o 4 Eo & R =
A . s ’ 3 y ® IR . o o § vo i
ne s » s A it N (S A an e AN
(.“Hw www././.v Hq/rt Mr_w:/ . \M% »Jl._( = . @L.. G N (e T \i.WrVq \iWrVq % ﬂq. k.:.\ J* N
=24 P o = v, B = L, B
<= = LWL. .= JMVN ,E s AA ) .Ww e , | . o Q_@m rmu = ) ﬁl
i 7 v g i :_ v | } i . e L N \nl
= w7 v 2 B o W D H N O Wy N
Et_ " = > Iz = 2T e FE 1.4 fad - - o N et
o B, w W omp == i ﬂv 44 2o 4k o o W S
L =y -~ N R y o e : S 4
3 e [P ~T Ty - [hend 14 S 14t S 3 2] | i A T
R H oW oy W N = R I T o
st g . ; . T . Wi~ . ' ' Java TN i
SR A A Mo o i ey Y i N A = B v NG
LXK R = Ko BE e 1 NS g - A o n
purese R~ = W - < R TN NV 5 ; e s s a3 . <
wum. L P Fe e a3 < 35 = 4 MU» il wn A AR ://m /Mn\
g : A48 4a W L v ary - -t . g 4
[xE { A A ;m b, fsixd an it sy o b - R
:J.,M o oW 3 < \WVW. i R - \ 7T - " e ,_%./y 4 ™ 3 -
= L | v {4 V= g el R I S5 i S o 4 N WS
N w R = 2 Do oR o2 2 B =
i nd . ) st iy ] . ; ; o
. LIS HOW o R W 4= Todw & o Wow T o -
fM.. "° e s S 5 ™ , ! N ».ﬂ.z ._I . Ay - N I ¥ ¥ A TRy p
L ot A -k N Y et [ 3 R 7 vl A - - A, 4&\
R M B % =% . HY, Pﬂu - 35 e oy m o IM.L%/ .:.,_v .:.,_v v . mmm
& , - r i > | B K A < by
P g ju L. 3 gl jauny h I A ¢ Il ol . A
I SR . S 2 owm o = B = e R SO oW o '
TN - A ad = , - e v v
R T = T = T H o4 ¥ ¥ s 2 o oz oW oW N om .
Ry NS . - : -~ - = A . < = R < RS S ]
B - S - e ke g BE SRR o B A S o S v = ol >
R R N A i P L Tl ikusl
e oot X W RN AN = G A I S w2y oEd g D 2K MY oqn o W
A N EEAE R o SIS R AR = A A
§ Al - B = ol A0 A0 = i N =
T @ F awm == E 4R
- i =i o oA ) =< - La] 4 O [ A ~ ° AT 13 i il il o . ~ »
— o v Xk v v A v R w» Lo e B R W W A RS
. 4 & i \ ¢ p i g ,
i = K e GRS G A .
AV - =7 Pl id v i AN t T
¥y = e V& =H K H o =~ - B
Wy <D Wy ) Wy
= i & c



N
(]

WO 2018/233686 PCT/CN2018/092422

ANy £ e e zt R S A T . = TR w F Eoriiy, = F bby H2 o
EFwmeREt B g, RREET: FEKS T I B T Y R AR

e o) N bl N
B 150~250g/L, 4 F i h 5-25,

5
6. REFNMNER 1B WEEEE -t EPREMTE LT
RS RENSEW T E, ERTEET. P S3 PHEHERNWRE N
150~250°C, K it e

M Lo o0 EE GE 3R b AE A R 7T b b o AN B v i oy A0 L o
T, RF\BWAER I BT ANESE A PR E P RETE LY

/. N

sk fER L NC N T2 L ADmR Ak oo 3 — A AY R E AR +e N B Rl Y 45
3Mm%$,M@ﬁf%%&%ﬁﬁkwﬁﬁﬁ%%r%AmW&m

ki ZEL 7 & A /{/ % BN = A= e N S E e dm AE AR /I'
e A ’—-:* i g & - Rt R A RE = | AV
OIS R fJ + 24 -?" i 7 s /]*f l R 77 B J@\. A F A

<
[wiss
-

1k CRUAN 3 AN N N L &l
HIESS PR R 60~90°C, BAoE SN HEEE 0% L, M

A o A B S 1 R R B AE AR AT 77— 4B m Gk AN TE b (T B Ay A8 L g
8. MEMAMER L T WSS BA — PR E P NELE LY
o LT A A i b ST A S KR SR 1
EFFUE e AR T, BRAEE T Brid L 8

S5
2

SEO e N\ e AEL ol e Bl
AHEAESE, BRES

FHE S8 H IR S4 e

1 R o PR TR

BT 3R o % 7 F
ML AE R A m

SO > A hde A
/‘-Aﬁl‘w@ z /ﬂ:‘ﬁ ,—,r] %\’ N=ap = 2] 0
BST R AEMBRERTRESH, BHZRLRUEFELE, B3

Ly — A= 4 /, = e ool 7 A2 IR 4 R~ el = B i E N 1) S
N ANEAEA TSRS vROAE, REWALSEA TR ST

B S RS oSR AE £ iy AN L% NS eI S oo R w N A | P

10, R|/HAER | FTRESEEH P EAERE P RELE LT
AT 4% A b= oA AT oA T, B IR qJ Lhe BE ows A BL AL A TE R

EFEE e R EMBN TR, ERTEAET: FBESI YERYE S % FEH

=T BE o EE WA OEF B A M R B LS T OB

’I:J ——] - lh/a /U/){ /:In/\" E:’D -’Lr* i j EL)Q 5 'I?j{ F‘{,/;» CE“] .t 'I?j{ //Tw AT = —Zj /\ /’//'T_l z T'U /}3')(4 <

10



WO 2018/233686

REAME LY

]

R

—

&

PCT/CN2018/092422

s 33
S

k3
NN R
WR T

!
BESLENE

|

fibe— MATHRE

&
I SR g e Sy {}

AT T et >, R &N
g

e

» PR

L

{ &

H
Eaiecs 4

]

Nl PR

!

11

il
<

al

o,
7

ey, TS




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2018/092422

A. CLASSIFICATION OF SUBJECT MATTER

COI1F 7/20(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CO1F 7/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, VEN, CNKI, WEB OF SCIENCE: F58#4, 58107, S (LER, TRERTN, BRERTS, A 7%, SR, demantoid, andradite,
polyadelphine, polyadelphite, bauxite, alumina, aluminum oxide, aluminium oxide, A1203, sodium ferrite, calcium ferrite, lime,

sodium aluminate, NaAlO2

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

PX
claims 1-10

CN 107188209 A (NORTHEASTERN UNIVERSITY) 22 September 2017 (2017-09-22)

1-10

Y
CO., LTD.) 25 March 2015 (2015-03-25)
description, paragraphs [0009] and [0019]-[0022]

CN 104445310 A (GUIYANG ALUMINUM AND MAGNESIUM RESEARCH INSTITUTE

1-10

(2007-10-17)
description, page 2, paragraph 3

CN 101054626 A (ALUMINUM CORPORATION OF CHINA LIMITED) 17 October 2007

(2008-02-06)
claims 1-5

CN 101117230 A (ALUMINUM CORPORATION OF CHINA LIMITED) 06 February 2008

entire document

US 2992893 A (PECHINEY PROD CHIMIQUES SA) 18 July 1961 (1961-07-18)

DFurther documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

«“0” document referring to an oral disclosure, use, exhibition or other
means

«p” document published prior to the international filing date but later than

the priority date claimed

«1* later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the

principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

ey

«y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

10 August 2018

Date of mailing of the international search report

07 September 2018

Name and mailing address of the ISA/CN

State Intellectual Property Office of the P. R. China

No. 6, Xitucheng Road, Jimenqiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2018/092422
. Patc.ant document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 107188209 A 22 September 2017 None
CN 104445310 A 25 March 2015 None
CN 101054626 A 17 October 2007 CN 100441708 C 10 December 2008
CN 101117230 A 06 February 2008 None
us 2992893 A 18 July 1961 CH 374976 A 15 February 1964
GB 878082 A 27 September 1961
DE 1061756 B 23 July 1959
FR 1231638 A 30 September 1960

Form PCT/ISA/210 (patent family annex) (January 2015)



EfrE RS [ b i
PCT/CN2018/092422

A EIl b S
COIF 7/20(2006.01) i

FZ IR B %R 5328 (TPC) B[R] B 42 J [ X 50 RN TPC P b 202K

B. e
2R B R AR PR B SCHR (FRRH 0 R R GE A3 25)
COIF 7/-

B TEAS TR 14 5% B I PR B STRIR LA AP A 2R ST

7E [ P 2 A 2 R 0 FE T AR I (B R 28R, A R A 2R (i D )
CNABS, VEN, CNKI, WEB OF SCIENCE: BEARf. 410, S4b4E, Biedh, 25, AR, 4BR4%Y, demantoid, an-

dradite, polyadelphine, polyadelphite, bauxite, alumina, aluminum oxide, aluminium oxide, Al1203, sodium
ferrite, calcium ferrite, lime, sodium aluminate, NaAlQ2

C. xR
Iy SRR, B, JREMIEETE PRI GIES
PX CN 107188209 A (FibkZ2) 20174F 9H 22H (2017 - 09 - 22) 1-10
BRNERL-10
Y CN 104445310 A CRFR4BEERTIRRERAT) 20154F 3H 25H (2015 - 03 - 25) 1-10
T EE B 55 10009 F1[0019]-[0022] B
Y CN 101054626 A (FPE4NBEMARAT) 20074 108 17H (2007 - 10 - 17) 1-10
L TSR TSR3 B
Y CN 101117230 A (P E4ENRMHRAT) 20085 2H 6H (2008 - 02 - 06) 1-10
BFNERL-5
A US 2992893 A (PECHINEY PROD CHIMIQUES SA) 19614F 7H 18H (1961 - 07 - 18) 1-10
43T
[ a4 sopiecks myg ot b . TRBEEFIHE
* BRI EREE, “77 FEHEHBRMRANHZ BEAMR, 5HEAMRA, B4 T HEE
N . _ . . . Rz B B R IR A S SO
“A” YRR BIARSR EROR T LA BEAR —RCR & S , .

Wy ﬂ:‘:’ m Z S S B AN EL
wpr R A0 R 2 5 ARATE AR ) X e o, UREREFHRANE
«l v ARSI AT SRR RO SO, BN B — A e <Y ME?%E’JI# M R — B L R At
b %%@Eﬁﬂ%%ﬁ%ﬂ%@%%ﬁ&ﬁﬂm%i#(mﬁw %Tﬁﬁg r$ﬁﬁﬁﬁkﬁﬁiﬁ%mﬁxgﬁ%#%ﬁ

‘l/ J
“0” WROSLAT. FA. EREEMTT AT “g” FIEERIFISCH
«pr AN BT EEF S BT BT ESR UL A B Se i
& A 2% SE R 72 K B BB E bRt RIS B3 0 3
20184F 87 10H 20184F 97 7H

TSA/CNF I 42 Fr FITHE 25 H hik THRE R

AR A R E E R A0 AUF (ISA/CN) PURE

A [ AL T M X BT #7365 100088
HEHES (86-10)62019451 MG 5% 62085011

& PCT/ISA/210 (3B2W) (2015%E1H)



ER RS EETe
XFREERNESR PCT/CN2018,/092422
Koz 5 P GRS Wi k&l s
CN 107188209 A 20174F 98 22H T
CN 104445310 A 20154F 38 25H T
CN 101054626 A 20074 108 17H CN 100441708 C 20087 12H 10H
CN 101117230 A 20084F 2H 6H T
Us 2992893 A 19614F 7H 18H CH 374976 A 19644F 2H 15H
GB 878082 A 19614F 98 27H
DE 1061756 B 19594 7H 23H
FR 1231638 A 19604F 98 30H

& PCT/ISA/210 (FIEEFIMH) (2015641 AH)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

