$53 % a4l
2024 F- 8 A

EA I 4
China Nonferrous Metallurgy

Vol. 53 No. 4
Aug. 2024

SITH& 7 flin] WA, A BHR INBUK POl & 40K ZnO[ T . P EIAT (16 42,2024 ,53(4) :57 - 64
ZENG Jun, LU Ke, LENG Xincun, et al. Hydrothermal method to prepare nano-ZnO from zinc leachate with different pre-
cipitants[ J |. China Nonferrous Metallurgy, 2024 ,53(4) .57 - 64.

PEIR HIROK A 25 9K Zn0

¥R BT, AR, KBS

FOUP, R P HES

(L7 VAR I~ B SA L TR2ABE, P8 K5 546199;
2. R MNAEB MR A TR A A], 770 AEM 543000
3. VS T B ek il 2 S5 0 B S SRR, PE KRB 546199)

[ 2]

ZhoK ZnO 52 —AP 37 AL 44 3 7 e An dm o R AR R & 02 R R R 3Gk ) &89 2 R ZnO B4

WS A BRI A R RNFRRRPEALETR S MR TPk R, E
PIRAR SR KA, RIS R RGEZ B IRARK, RAEN BRI 48, R A A E D
FBR SRR AR 5 A R Rk BEBR AR EBACARAE A I R B A K 3 R 4] & K Zn0, HFF R R
IELHATHR In0 hAaFe B RAG#ra  EREAN  EAGEFMHT i eR Bk VM M5 T RE
574 0.0399 mg- L' 16.416 2 mg-L ™", 7T A T # &2 K ZnO; K A R oK Fo 5 B A8 AR A 50 52 ) ) 43 64 =
W34 H ZnO Fo HAb S AR 69 A4, & T AE 464869 R AL dh AR 5K A SCBALANAE A I A T AT Hu AR g K
Zn0 , ST AR B &S A AERMIE R 1:2 B BT ] 1 h BORB 120 °C, #4369 2h K Zn0 ZILAR AR 454

#4278 50 ~100 nm Z @], Bk R T HH 3 4,

[ e 43 ik, B4R 48, 2k Zn0; Kk, WIEA,; AR, 8
[HEZE T TF813; TF125.2 [ SCHRbREAS ]

DOI:10. 19612/j. enki. enl1-5066/tf. 2024. 04. 007

HFEEIR Y 30% BRI T IR EFRUR ,
ABERYAE PR R IR 290 T 11 BEEEYEES B AR T
FH T ARG TN, X E B 7 SR s AW i, LA Fh &
B MR R JECRHR B B BRI R T sk
KIRBH S, SMERRERE SN BT
A BER)T AR SRR A S A AR B
KVEEANEE " BT ak 2 md

[ Wik H 451 ] 2024-01-15

[ —1EH ] BZ(1996—) , 55, ) ARMIEN i+, 205805 [0
Heslmiae IR,

EEIEE ] WHA (1971—) B TLPE &% A B+, s g TR,
FEEHFFE TR A TR B R A

[BEAIH ] PR R0 3 < 555 d3) v8 JC LA R} 2k (il 5
55N RS (JT T2 R) 7 (EERE AD20297139 ) 5 ) 74 i 52 48
FIEATAMIIE “2021 4 BT PE TCHLA L (0 ] £ 5 1 FH R s S
FEBATAMNIIR " (21-220-09) ;2022 4E 75 2 A= A 5 A Y1 5
TR I H < BE R TR BE AR T A 4 K Al B R A 5T
(5202211546070 .

A [EST]

1672-6103 (2024 ) 04-0057-08

T 260750 TR S A AN R 2R [T T
ZWAAE . R HY [BIOT R T RREE MR R
B R EN | B REAEAR PR LE S R R
PR AL ARG NI TR IR R
RO IR B Y — 2D B A R R VA A T
b ISR PR L T2 R RS L BRAR R Rl R
BRAEZ T, AR B8 T S R R =
KEEM—4 [F NSRRI BRI |5 R
PR E R
K ZnO JE— PR R = D BEAS AR AN KB4 R

EWAEGR Zn0 RSP E 40/ 2 0BRSS e 1
~100 nm JEFHIAN - il FH LRI L2
SE T R AL A E R e TR A P RE (H
iy BE o BRSO R A U LA — ) Zn0 Jo¥E T
SBRARTERERUTZE 2~ b, i Tl TR
6], IE LB A0k ZnO BS54 512 S A AR XY 22
o, 3R ot A S 55 T AR AR R B2, H A
K Zn0 HARZ 7k, a4  TUjE ) R I



.58 - T E AR & &4 BETE

BRI R BGENT DL RO R S, Ho
IKGEJRAE B —Fhal ZFPAS [F) B 1 ) v R b
VRS INTCIE R, 76 5 T i TR IR BE T A e iR 1Y
[ENYFOKE EAY) . FETTVE Z I, B A
WP BRI BH B ok 25, T SR G EAT I i, B
BATHAM AR | B T AL i 48 A 90 K ok
afi Br e B A HERAEf 8, LR i 2. SOk
[21] LAKG il ZnSO, ¥ R BEUR , NaOH 5 WA UL
I A B N 1: 555 F SR R IR A W
B AR BN GK ZnO , H AR ETES ZnO 1942 AL
HEEAT T 4307, (BRI K Zn0 R AE ARG ST
TR 5, LR B 22 R UTIE SR 6 B IR: H ) 2%
YK AL BRI R, BT AN 42T

SRR E RBREER W R R AR, IRk
Je PR TR B 5 L ) 2% 1B 754 v T R A 4 1) ZnO 4
KA B, AR SCLAERR TRk JRORE, B R DTTE ), TR
FE R BRERE R B RS  DOg RO B TR A%
YK Zn0 , 75 58 22 PP TE ¥ il 4 94K Zn0 195
i, B A T2 FE a7 2R, SR e T V5 e, TR MR IR RIS
YU RN G IR PR Oy i A R X,

1 B kS ik
1.1 ey

1) F2H] B2 W (Zn:25 g- L' Cu:0.5
g-L_1 .Cd.0.8 g-L_l) ,@ﬁ@ﬁ%?(éj‘*ﬁéﬁﬁ,ﬁk%lﬁém%
PIRFA R A AL | B ER A (0 B 20, P4 B Rl 2 R Ay
HIRATD)  BLEREE (3 Bral, KRS Tk T4 R
O CEERY (O3B al T R A R AT R
SAALER (B ati, TR R Iy A BRA D) B R (4
Brati, va ARl 22 ey A PR /] | Bl s E S W (4 AT
ali IR SRR R B A PR AR | B AR HE VW (4)
Brali, x5 R RHE I A RA ) o

2) FEEALES WP E IR K I 5 (HH-6B, [E
R M) AL AR S AT PR A ), B BRGE XU T R A
(101 B b AOE B BEIFAGER A FRA ) B F R
F-(FA2004 , 11 OB AU A BRA R ) |, A AR
T X BB AR AT S (X Per RPO MPD, fif 22 M4
BEFATD) & SR T WA (S -4800, H A
Wi RS H) BT pH i (pHS -3C AY, I AR
S GRA PR ED) B I W e A% (KQ -300DB,
Bl S AR A BR A ) IR W o et B it
(557 AA-6300CF , B HIVE ) o

1.2 REHE
1.2.1 Tk
WG T2 WA 1 FR, RSB

TR AR AR, A5 B AL BB R B
W, LA AR5 B R EE S RO BE R, >R FH K AT il 25 40
K ZnO, 73 HIR A A AL kIR BN L 2 KA A D TE
I, A e U e R R A T KBRS W — i B ) J 3l 0,
U TR BB 45°K ZnO

2

v

LR 5

v
[
|

v
E L B P

— £t

8B
=i
[

SEMBROITRD
KGN, |e— BRPRENVETR (J7322)
7 2K (TER3)

) R T
v
2K Zn0
Bl FHRHBOKERI 9K Zn0 T 2 AR

Fig.1 Process flow diagram of preparation of

nano-ZnO by hydrothermal method of

zinc leaching liquid
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and removal of copper and cadmium
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different reaction times
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Hydrothermal method to prepare nano-ZnO from zinc

leachate with different precipitants
ZENG Jun'?, LU Ke', LENG Xincun®, ZHANG Zhongpei', LI Xin', WU Yanzhe',
YE Youming'”, XIE Xuezhen'~’
(1. School of Food and Biochemical Engineering, Guangxi Science & Technology Normal University, Laibin 546199, China;
2. Wuzhou Huaxi Environmental Protection Technology Co. Ltd. , Wuzhou 543000, China;

3. Guangxi Key Laboratory of Green Preparation and Application of Inorganic Materials, Laibin 546199, China)
Abstract: Nano-ZnO is a new type of high-function fine nano-material with wide application. The nano-ZnO
particles prepared by hydrothermal method have high purity, good crystal shape and simple operation. There are
many impurity elements in the zinc leaching solution containing zinc secondary resources, which has a great
influence on the purity of the later products, among which the removal of copper and cadmium is more critical. In
this paper, the zinc leaching solution containing zinc secondary resources was used as raw material, and copper and
cadmium were removed by zinc powder replacement. Then, the purified zinc sulfate solution was used as zinc
source, and ammonia water, sodium carbonate and sodium hydroxide were used as precipitants to prepare nano-
Zn0 by hydrothermal method. The effects of different process parameters on morphology of nano-ZnO were
investigated. The results show that under the appropriate conditions, the concentrations of copper and cadmium ions
in the leaching solution after zinc powder replacement are 0. 0399 mg-L ™" and 6. 4162 mg-L ™" respectively, which
can be used to prepare nano-ZnO. The products prepared by using ammonia and sodium carbonate as precipitants
are a mixture of ZnO and other crystals, which are irregular crystals of non-pure phase. Pure nano-ZnO can be
prepared by using sodium hydroxide as precipitant. The optimum preparation conditions are as follows: the molar
ratio of zinc to alkali is 1:2, the reaction time is 1 h, and the reaction temperature is 120 °C. The prepared nano-
ZnO presents a prism structure, the particle size is between 50 ~ 100 nm, and the particle size distribution is
uniform.

Key words: zinc leaching solution; copper and cadmium removing; nano-ZnO; hydrothermal method ; precipitant;

sodium hydroxide; crystalline phase



