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Abstract

This paper designs a scrap aluminum and KOH and sulfuric acid as the raw material preparation
of alum, by changing the ratio of reactants, reaction temperature and material order to find the
best conditions for the preparation of alum; and through the determination of product yield and Al
content of the preliminary analysis of the product quality, with the reaction yield and content of Al,
the optimal preparation conditions are judged comprehensively. The results of the powder dif-
fraction experiments also showed that the purity of the prepared samples was good.
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1. 5|

IR R8T (MRAEZ) , FHE “Dla”, AtEE, EFEHI1]. HAHAREIL. M5
L, AT KAI(SO,), 12H,0 K. BHAE A— R WLEIte TR, HAEth TA R HEWRIL 2
HEFEMHE. @S mmmAm S 5B HRA K, BERE, B%ED, EATENOEERE M
B L ERERE D gl LLSZ IR K TS E I [2] EEYEEN IR AL AL E H,  BHAFLVE ARkt
FRAE 3], BIRUERTH Tl &85, KBk 4G, k. BRl. QA A IsiE Al B IaEL 7).
U E7C I | SNY7 1] Tby )

BB SO — R IO A Rl AT F2m. N2 BEE R E B EistE, KR
KR SR P RE, 38 AT T HE W gek) R0 [4] .

ARSI 1) H bR B IR AR B R BETE— & mre R A AL A R 2R . SCER R OR,
AL ) A e R P ) R e R R IR T . N AIEERE . R BR EEE[5]. BT LA S @ i e AR S B
VIECRIEG . IRHIBUE « SN SE 26, e AR 2 AE R AT r=ire= R e Al &, R & L e
il & 26 A
2. {E8 R
2.1, {N2&

HPE IR K AR, TEAE, FP3R, B AY120 R H 700 b RSP (B 3 E e 52 5 (B B TR A ). 250
mL £EAF, 50 mL. 10~50 mL & &, AF K=l e, R, &KL, JEHKETE, KEH(250 mL),
FWE (25 mL), HEFZIM(250 mL), BRI, MiniFlex600 Y X-BF £ M R ATHHM(H AR 22 A F]), SDT
Q600 #r M (2 E TAXEA A,

2.2. &

2 mol-I"* ) HCI, AL 1:1 19 NHyH,0, 2~5 mol-I ™ 1] H,SO, 7, A LL 1:3 HCI 7K, KOH (s),
T LB FC AR BRI S (SR BT 78X BYRY), pH R48(1~14), KK ZRE, EDTA(EA), ZnO FEfk, 0.2 gl
TSR R, 20% 75 IR LD RRIAWE, 20% NH.F V. BT a JERHAFY Nairas, T 1.

3. LW
3.1. BBRFIRSE

HHBRLA VR 22 R 46 738 (6] [7], HoArid s il & 5 ka8 Ak, EA &AL LA vkR[8T A A
VR[9S, HXSTHFERKEME L. KAEMMRTTLREN, ASZI DU B N R IR 5 1k 4
ZIAAL[S]. BARTTEN: PRIEFRE 4 g KOH [El44, FN 250 mL F#EeprH, B0 50 mL Z&W/K G/ . &
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ZFRTT, HiE

dlea

2 g BYWEMI AR 43 2 O IE 2 mol/l KOH 3, K Jef B T ok g shoin#, 7850 RSG5 1 HoSO,
VAR B EDTIE SE VAR, TR, JEWOE kA, S5 H B RAKYR N4 &, BT S AT KAI(SO4),12H,0
AT A, SO RO -
2A1+2KOH +6H,0 = 2K[ AI(OH), ] +3H, T
2K[ AI(OH), ]+H,S0, = 2AI(OH), { +K,S0, +2H,0
2AI(OH), +3H,S0, = Al, (SO, ), +6H,0
Al,(S0,), +K,SO, +24H,0 = 2KAI(SO, ), -12H,0

3.2. BRSSP Al S EME

AR e TR 2 [10] [11] [12], A HE &L AEIE. OB VERR IRk . AL R H
MR AR AN . BT AP R S K R, 5 EDTA RNENE, Bt — P E R4 3 A,
Hl— MR FH G AL 37 7 v FEaE AT 000 5 IR FH IR R e iR AL B
3.2.1. BEE 0.02 mol-L ' EDTA #REH

HEMRFRIL 2.0 g EDTA, N 2] 100 mL Bepf b, RN ZE 17K 50 mL, 3& FA AT P8 58 2 I AR
BHGHE N 250 mL BB, F KRR 2 %05 5 H R FI& H

3.2.2. BEE 0.02 moll! Zn* ¥R

HEBIFREN 0.405 g FEvfE ZnO, R F] 100 mL BetFrh, Fhn 10 mL 6 mol-1™ HCI &, 76 3R i ILA
Zn0 SE&VEIRIG, EEER Zn T 250 mL B, I U/ EK b R ILAGEAR Py BE, —FE5E
Bus Y, RKWMBERZE, #5.

3.2.3. MERAHERPH A SE
HERAFREL 1.2 g BABLAKET 100 mL Be#frh, I 3 mL 2 mol™ HCI W, /KB, sk s
250 mL AEIEH, KB EZIE, #5.
R B R R 25.00 mL, AN 20 mL 0.02 mol-I ™ EDTA(Y)VER & 2 % — BSR4, /N Cigin
1:1 1 NHg'H O R UG 520, SRS N 3 W (L:3) HCI. Ky &3 3 min, 40, HIA 20 mL 20%
INUR PR DU, I RN B B (s B 6, A5 U AT FH HC 9
H,Y> + AP - AlY ™ +2H"
TR 2 3 — R FR R, P B AR VA VRO 28 AT R B AR A D SR A (R AN THR E A FR)
H,Y (idte)+Zn* — ZnY? +2H"
BN 10 mL 20% NH,F %38, #2251, BEBomnE /e, wARRE, Fhm 2 i = R iEsml, itk
I VA T 07 S B €0 R B 1, 5 U R n(1:3) HCL 715
AIY™ +6F +2H" - AIFS +H,Y*
T BERR I VO 5 BRI B (B AR AL, BN Z R
H,Y* (B #"E)+Zn* —> ZnY* +2H"

TCFAT BRI RV, TATI E =K. HAX PR ZEAR KT 0.2%, iHHEAZN:
Mo C, ..V x107xM (Al)
w(Al)% = 5 x100
m,x——
* 250
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FHRT7, MER

SR WO L AR g ATIBILRE R IR B M)A AR R R
4. GR5VTL
4.1, BIEPRRSERFHRE

4.1.1. KRB EL 3T AR R

B 4 ANF R R /NEEAR, WRIRAERE B Fr 8N 50 mL 2 mol/l f¥) NaOH ¥, 0k & hn 2 g MRS
o, TRNBOKIEH, ANKdE, 295 8 E, FEREAS/NEM A 2% SO 2 mol/l. 3 mol/l. 4 mol/l, 5
mol/l (] H,SO, ¥ 50 mL, MW G, THHEf =%, 4iRi%E 1,

M 1 AR, 3 Vigy Viso, =1:2 1, Al IR 1 70 & B B RIT B R H (5.7%) » 4
Vior Viso, =1:1 T Vi Vi g0, =1:1.5 , I FEAE A A KB 5E R AI(OH); 2 KAIO, {7 1, 1l =
Vion Viuso, =1: 251, HIHEA Al(SO.)s f71E FEHH S BTt . HTLL KOH Al H,SO, Mk S Mty 1:2,
X AR A

4.1.2. RNYREX PR R

20 ESRAFIIEEGI Vo 1V 00, =1: 2B 4 ANBEAR 73 5ITAE 30°C, 50°C, 70°C, 90°C FRHIEIK
W — BB S, ARRATIR VAT R, A5 R A 2.

MNEE 2 TR, ST R 7 R 7 AR AR AN K, L A IR 1 v OB TR 9 o i B T 50°C,
RN EaT AR, PR R

4.1.3. BRALIGFE 3t =4 B0 F00

SEE R, ARG KIAIOH) ] 5 SR FH 2 st 368 0 7 0 R A AN A Iok 908 T 22 D IR s AR U v e 7 ¥ 0)
Eb, %R ZE R ST 3.

EEE R A, fock LATA, e iR, ML, SIEKERNFERIAE. FONTE Al RS TR
Ja 2 K[AI(OH)JF1 AI(OH) ANE R A, TEAMIE I Ik FR 5 2k s, 177 S I N IR e 76 43V AR e AR AR ol
FE o

Table 1. The influence of reactant proportion on the yield

F 1 RYIECEE R R

KOHY& i (mol/l) H,SO,# 5% (mol/l) W BFLARE R (0) W (Al)%
2 2 16.5 6.24
2 3 18.6 5.86
2 4 20.7 5.69
2 5 22.3 6.67

Table 2. The influence of different temperatures on product yield

2. NENRE T == M50

t°C VR VTS 1B TR] /min T2 2% W(AN%
30 8.9 86.6 5.05
50 45 87.5 5.68
70 38 88.1 5.60
90 35 87.8 5.69

DOI: 10.12677/hjcet.2017.76035 252 =AW EESE YN


https://doi.org/10.12677/hjcet.2017.76035

4.2. MERITH SR
BT X-GF 2 RATHACAR S, AR RATH A4S RvTieS: mK 1 o CLEH, HI45 B SiE A
OMTAbR RS SR —FE, WBHIE R B AURE AR A, 45 SRR I

4.3. |ESH

I 5.4 mg Hill &3 ML AR, FONBRESH RS, 7E 40 mL/min RS HH, WEETHRF 821°C,
I BRI SZ B AR 0L, G 2R B 43 LR BE R S an 1] 2 P . BRIET 2 T, A 70°C GG, SRR
HEFFITR, FIK2) 260°C, AW 25 FK 2K 25, RN INAS 2k B 320 45.56%, 1 #Hi8 2K 5 %8 45.53%),
KA T 12 AN K TR 2558 D B SR AEZ) 680°C~780°C - [1], 45 2% H 1 43 % 25.50% (i
WRE A 25.31%), HHMTRE 154 SO0, ARG KSO, Il Al,Os, R EM B H R
(M SEIGAE ST EAEW) A LU o AR DA L HE T, mTHREI0 BB 52 oy i g R 2O -

1) 70°C~270°C:  KAI(SO,), -12H,0 — KAI(SO,), +12H,0

2) 680°C~780°C Z[f]: KAI(SO,), - K,SO, +Al,0, +3S0,

Table 3. The influence of reagent order on product yield

= 3. R R3] P4 R B9 2

S B K[AIOH),] 77 = TR % W (A%
Feid AR IR AL 12 23
SeRRAL FE I B 2% T 92 5.6
I HT S IR AR R
2
g
=
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Figure 1. XRPD patterns for alum
B 1. BRRAAE R R ITSE
e TS HAR
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Figure 2. The TGA curve of alum sample
[& 2. A AIHRERE
5. &g

1) ZRBANELE TN A SRR N, LI N R HOE AR 7 SEbR . fESE 2%
PEACVFRIIE LR, 38 AT DL 25 ORI B AR, PP X-SRP AT S A M A, X RE W] BLBE— 2B 1 52 7
B A 2E P S A

2) 4 WBLEG S SRR PR TR 50°C, PEHE Vi Vg0, =112 SRR RIS A%

TN BRI AL - T E T 75 AL R AR 1) &5 B0 5.69%, S dRir FEIR K-

3) i AT AR B K B A AR, & e IBIURE i, 22 Ry AR AT SR, R Lt B 1k 3 4 i 4

FHERE AT IAE DN, 2] T IR 0 FE K

SE3Hk (References)

(1]
(2]
(3]
(4]

(5]
(6]
(7]
(8]
(9]
[10]
[11]
[12]

FL .

BARILAE 4R 5 S AR g S BT AL [3]. R 7 304, 2013(1): 154-156.

0], GRORA, BT, B SRBUSECRAIE LI e KA B R3] 2184k T, 2010, 36(4): 32-34.

BRYE, JeBAe, tRENG, )T, dkom. Sk 2R RIS % K R G B8 G Rk [I]. Y95 Dok 2= B 24, 20009,
21(1): 38-41.

FEMH#.
T4z,
LR,
WU,
FERHE.
iR K.
FH/NE,
FLEEH,

FH R ) 25 PR S L2 R /B []. b 2% THEI, 2011, 25(2): 14-17+21.

BIUUGR. BRERERET ] & L6 I SGERF 7T[3]. AL T THE IR, 2009, 35(2): 56-57+65.

ISR ] £ BB R AR B SE SRR AU [T]. R BRI 5 71, 2010(6): 55.

&k, AN RERH& TR M. R T, 2011, 40(6): 1052-1054+1058.

PRI IR BABILI). 6 T 45001, 2002, 31(2): 1-3.

FRER SR BRI 5 rh IR 10 R R AR R ]. T ARG L, 2008, 33(9): 58-59.

FE M. EDTA BE#Hui e fIR a2 e A HaE& 8] T4, 2009, 38(6): 424-425.
R, IR E VR E R AN AR S B SR Uk [3]. SRR = R, 2009(5): 79-80.

DOI: 10.12677/hjcet.2017.76035 254 =AW EESE YN


https://doi.org/10.12677/hjcet.2017.76035

KPR B P RR T s

1. FTJF40M T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THFIRMEERE: [ISSN], HIAMHTI ISSN: 2161-8844, RIFTZ i)
2. FTFFENM T T http://enki.net/
Ao« bR SCHREE” BEN, BN SCERRE, BIAT A

PefgiE S http://www.hanspub.org/Submission.aspx
HATIME4E: hjcet@hanspub.org

Hans X


http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjcet@hanspub.org

	Preparation and Determination of Potassium Aluminum Sulfate from Scrap Aluminum
	Abstract
	Keywords
	由废铝片制备明矾及其铝含量的测定
	摘  要
	关键词
	1. 引言
	2. 仪器及试剂
	2.1. 仪器
	2.2. 试剂

	3. 实验方法
	3.1. 明矾制备方法
	3.2. 明矾产品中Al含量的测定
	3.2.1. 配置0.02 mol∙L−1 EDTA标准液
	3.2.2. 配置0.02 mol∙l−1 Zn2+标准液
	3.2.3. 测定明矾样品中的Al含量


	4. 结果与讨论
	4.1. 制备明矾最佳条件的探索
	4.1.1. 反应物配比对产物的影响
	4.1.2. 反应物温度对产物的影响
	4.1.3. 酸化顺序对产物的影响

	4.2. 粉末衍射分析
	4.3. 热重分析

	5. 结论
	参考文献 (References)

