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Abstract

A new method for a treatment of steel picking liquid waste was researched. For reduction of FeCl;
and removal of acid, a proper amount of iron and steel scrap were added to the acid picking
wastewater, then CaCl; was added to the wastewater to make Fe2* precipitation by FeCl,-4H;0
crystals. The FeCl,-4H,0 crystals and filtrate could be got with filter and the crystals were sealed
after drying treatment. Results of the experiments showed that: the removal rate of acid was more
than 92%, the reduction rate of FeCl; was more than 99%, the recovery rate of FeCl, was 71.2%,
the content of FeCl; in FeCl;-4H0 crystals was 59%, the main impurities of FeCl; and CaCl; were
0.04% and 0.33%, respectively. The purity of the product FeCl;-4H:0 arrived at industrial grade. A
proper amount of CaO was added to the filtrate to neutralize the little acid, and finally CaCl, solu-
tion could be recycled or discharged directly. The whole process without heating and had no acid
gas pollution. Although the resource utilization rate of this method was slightly insufficient com-
pared with the method of roasting, it had been greatly optimized compared with the traditional
neutralization method. This method was of low investment, and technology was relatively simple,
suitable for small and medium enterprises.
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CaCliM AR EW S, fEFe2*PAFeCli/dtTHi. 2id 38 /5/5 3 FeCl,-4H,0 A FIIEM, FeCly-4H,0 545
ST EERMER. GREYH: BREBREKRT2%, FeChRHEREEKATI9%, FeCl/EkZHE
N71.2%, P2 fFeCl4H,0 F4E FFeCl & B A59%, EEIFFeCl:fCaCl & &4 51240.04%, 0.33%,
HEARB TAEAKF . EHEFIMANERECaOLLFFSERRSE, T EKCaCLIER MBS EEHR. BA
SREAFMM, AEERSRGE. WEBRSERGHLERFEARARKREASRE, H5£4KPREMLL
HBR T KRR, HEHRBEK, BABREE, HEESP k.

K
MERFRYEIR; CaCly; FeCl'4H,0; Ab¥E

1. 518

e A PR AR A P A B KR, 4 2005 4R 42740 3.4 420, BEE JIFZDF A AR, XN
R RS HREOR. ER, WPAT IR — NSRBI, H AT A AR R R U R B0E B ST
K, HHATBCREREE A P B SR R S g In[L,2]. BRURBIRE sl R, JRIE K, S7E R
%, Wik 50°C~100°C[3], 1 H &AM LEBERIHRIR, B &S, e OEAEY . A
ITZBERE AL, AU BRI, 1 Hib 2 IE B IR IR 9%

EAER, E NANAF IR AT T KRBT FONRER, 1— 1 7 AR B AT 3 SR,
REERFTTR L EA . WL B TS AT UL AL R AR AR [4], XTIk
BRBIAAFR RS . Hd, mRERIER A AR TIR . AR s RSt nl, T HRR A Bk A4 1]

PEE SR, HEGE ST RR R .

PEBAERSS T ORE SR SERE b, T KBRS FLA R, SR 1 ANERIR U RO — Rl o A A B2 5
%, BNEJE-AEEE, WIRREAD R RGBT I EEWNRILR, G FeCls X LERIR, )5
¥ CaCly JIAZNR I A 720N [7], VR 2 7 UG AR AT H o 22 D8 5 A5 31 S AR A8
W AR TR B A Db ™ RS, DEBUIMA G RS CLrh A BIR 5, WA AR s A S
7 i B EUARE SR B HEG. BN B R AN N, A ARG e VR BAR SRR L SRR A
G, HEEGRHRZAH AR 2] 7 RRII . R BRAR, BoRE L, B & /il

2. SCISERSY
2.1. FENESEMIRAT

UV-1601 AN AT WA e B TH(H AR R A F]): AB204-N HL 0471 K (HERF -0 R 2 A 38 ( 1)
HIRAT]); PHS-3C BRFEiH( L HHE); DZF-6050 A B2 T 46 (Ll —1EA R A F); SHZ-DIIM{EHK
E A F (P T IEIAF A4 88 ); 85-2 BUE IR Rl i Pk 8 (LI 7] SR XA IR A ).

BRI B ANk B 1 v PR DU BB A A\l 41 KoCrO5: FeCl,-4H,0; FeCls-6H,0; Ji7K CaCl,:
AgNOs; NaCl; REtl; Z P02 —44; KSCN; CaCOs; SnCly; LM, I Mo ik
A, BT K38 IR Z& K

22. BRRIR AR &

2.2.1. BRIEERPERS S
HY 25 mL BRVEIETR, KH K,Cr0; 53 2 157 T FeCl, & FeCls &5, X H Volhard 330 2 v 7
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MESE, 454 FeCl, X FeCly K& &1t HCI 58],

2.2.2. BRGEREIRH HCI FIERR K FeCls KRR

HY 250 mL BRUEIRW, IMAERMERERL, LLEBRIR LI FeCls. #E 48 h Ja, AL A E
) pH BRI HCL B EBRR, H KoCrOp I E W L FeCl, & FeCls (8 B, MRIESS R 1T FeCly
AIREE S

2.2.3. BRI FeCl, BOLE & R EIUL

FREL—E &) CaCly, MMZECHA 100 mL R, Pl E, #E 12 h, #UkidiE,
13BN PERR S FeCly divi . HIBLREREHE FeCl, dh ik /BRI T, WERB B RAT . $56 N1 73 b 7772
I3 S RE eV LA M Ak b CaCl, . FeCl, F FeCly &, 45 &M 3R WA AL FR SR

2.2.4. BARLCIEBE RS 5
HE B, W5 e pH 18 %2 FeCl, & & FREL 50 mL 383, I N@EEA ALK, ETTER pH K
T 9, FrFeCLyligsea)m, i€, WEEEIER, WEHd CaCl, & &,

2.25. XEHHGE

FRIE R FeCl, FIW & 2 (B AR TREFIR) BB 25.00 mL F 250 mL FIHEI+, I 50 mL
FE KA 20 mL BRBHEER, BRI 4 3 ORISR AN TR N, FEAIZ S, SCRIA 0.01 mol/L ) K,Cr,0O;
PRAET 0 € B R A BN S AT =R, IFERRVEE R FeClLIRE .

PR e R FeClg Il 5E 75 v (A TR H1VZ2) BB 25.00 mL T~ 250 mL I, A 8 mL ik
HCUEW, NG, hno 6 i FLRE, 2 Raa i shHEIZZF I 100 g/L SnCl, L R FeCly. ¥
WHPEASLL, P11 0 50 g/L SnCL IS R Nk (0, HIEJL T ERm k. SERIGIKAA,
BN 50 mL 25257 /KF1 20 mL BiBEVRER, FHMIN 4 5 R RRENTE R~ 7, 525, SLRIH 0.01 mol/L
[ KoCryO ARAETE TN & B AR E (IR LN . AT = BRI R P S BRIk B, AR 20k i 5
R R R FeClg ik

FeCl,-4H,0 SR IEW S CaCl, KINEHEEDTA BEHEEE) TRHL 5 g Bl L Sk, 16N
W ZE MKV R, AR5 H 10% NaOH ¥R pH E % 12 DL B, =4 Fe(OH), UTE G, 98, M
NaOH YA ITHE 5~6 . JEMINIA pH = 10 £ NH,CI-NHs 2203 10 mL, FEIIA 4 3 K-B #5571,
PEE], SRJG ] EDTA FRUEVEION € R A O NZ T AT =R B8 CaCl, FIIE 5 ik 7kl

FeCly-4H,0 @ik FeCls Bl e (BREAL 47 EL fy3:) FREX 0.8634 g /M2l )+ /K BR R B #4350
mL Z&TKF, IiN 98% kIR, RiHRAE I, 25N 6 % 30% H,0, i, IMAZETLS
TE WML BEWEN 1000 mL R, MAZBKFERES 1L AR EEEN 0.1 mg/mL.

BN SZ RIS B9 50 mL &89, 25N 0.1 mL. 02mL. 05mL. 1.0 mL. 2.0 mL. 4.0 mL &
BRECHRUEL, INZEVRKFRRE S 40 mL 5 TN 1 mL GRFERREIVEIRS], ©H % 50 mL, fE/ 6T L,
IEFE hnax = 495 nm, WEWROEIE A, FEPE bRk 2.

FREL 5 g Hiibll i iy dm ik, 7E/NFEAR 28KV, R)5 FH 10% NaOH ¥ 17 pH E % 12 BA I,
B4 Fe(OH), UUE e, d9E, F# NaOH VAL IIIE 5~6 I, WHEIER . BUERIEMHEEN 50 mL
AR, SEMFER 40 mL, AL 3 mol/L IR ERVE AT pH = 1~2, A 1 mL Bl SUERR BV IR 5
FH W B A E0 5 R 28K R RE S 50 mL, SRJSAE/ HOGRETE b, 4% Aax = 495 nm, WEOLEE A,
e EArEMZE, TH5 FeCly-4H,0 dibfk+ FeCly 8 .
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3. ZR511ie
3.1 ERBEERPERS
SR T, ME T RREE IR =P E A IREE, /i di R oh: HCLMREE: 117 g/L, FeCl ik fE:
185 g/L, FeClyikJi: 57 g/L.
3.2. BEBEEE S HCI B9ERR R FeCls KRR

ST, WL T AR R BB R HCI 2388 B FeCly HIERJE, 456 % LK 43 A1 7720 8
TV FeClywFeCls DLV pH 1H, 45 R £ W 4 Fe iR 5, ¥+ FeCl, FeCls 73715 i A 33.0%,
0.02%, FeCls [{#IE R KT 99%, VAT pH 1E M 0.70, HCI [ EBRFE KT 92%, ANERERIT R T
MEERACRAR Y, HAGI AN B4

3.3. CaCl, IRAEEI#5R

SIS Tk, I T CaCly TN B X R FeCl, RIS F5zm, 453 3 1.
& 15, HTRETFHN, BE%E CaCl, I BRI, FeCl, (RIS ZRM 243 45250 U8,
B MSZIG R RISCR B, 38 71.2%, 110 LR I6 V8 15 B A B P2 b o

3.4. FeCl,-4H,0 R{ExBIR B 94

DL 4#S2 B0 A3 B0 SRR e, SRJE X TR S 1) Fe?. Fe. CaCl, BEAT BRI E, Frsss R
F2 . 1R 2 WA, P4 FeCly-4H,0 fhfAkrh FeCl, & 85 59%, S5HIGAE (63%)A —E %0, i
K R ZH =K E: OFeCl, P& E oEKDY: @aiEHiRA/DE CaCly; @Mk iRA R E
FeCl;-6H,0. FeCl; A1 CaCl, & & 73 74 0.04%, 0.33%, "], 7=fh FeCly-4H,0 &AL ik ) Tl g K

3.5. EMAILTRE R R R
Yozt gk, IS H: pH A 3.4, FeCl, S &8N 9.1%; AAAKIIE)E, Wt CaCl, & &E1RE,

Table 1. The effect of CaCl, addition on the FeCl, recovery
= 1. CaCl, iIn ANE Xt FeCl, EIUZERAIF 0

ETRe 1# 2# 34 4

CaCl, A\ #/g 40 60 80 120

Hr Hh i R /g \ 31.0 34.6 39.1
i FeCl, & &% \ 58.4 59.2 60.3
& FeCl, &g 33.0 33.0 33.0 33.0
FeCl, [H S /% \ 54.8 62.0 71.2

Table 2. The content of each component in the crystal

®2 mEPEETHEEMN=4)

W5 abR % RSD/%
FeCl, 59.0 0.21
FeCl; 0.04 14
CaCl, 0.03 0.40
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1% 110 g/100mL, w1 [A145 CaCl, ¥ R b B f ELHHE . DRI AT F T S5 W05 Ab B1 D e K | ARG 15 7K 4,
AR — B0 .

4, 4Eig

OFEBRVE R T I E BN R R, TG 08 7 FeCly M 2418, BRINERE AT 92%, Fe HIHuh
JRZEKT 99%, 7E 100 mL i+, 4 CaCl, B &N 120 g B, FeCl, R E A 71.2%.

@7 fil FeCl,-4H,0 gt 4 1 FeCl, & & 24 59%, 3 %247 it FeCls F1 CaCl, i & & 43l 4 0.04%, 0.33%,
7= it FeCly-4H,0 R EEATE B Tk g Ko

@M INNE R CaO LI AIVbERR S, IR CaCl, ¥ Bis FE 5 B SRR P 250
TRACFREN LRI . HEVETS KA, A Rt — B A .

@UEEEBA I REA IR, ARSI, #BHK, FoRER R, BoEE Ak,

2o
R 5 1 SRR S 2 et AR 2
EE&ME

[ 5% H SRRl 458 4 W B I H (51178360)

BE Tk (References)

[11 S, BRxE, EXO(2009) 57 BAHRE & RN BRBR Ve IR T 78, Lok /1K 4072, 11, 52-55.

[2] Agrawal, A. and Sahu, K.K. (2009) An overview of the recovery of acid from spent acidic solutions from steel and
electroplating industries. Journal of Hazardous Materials, 171, 61-75.

[B] APREZE, XISCR (1997) ANERERGE R B A3 T VPN, #9607 7E, 1, 58-62.

[4] It (2013) WIVLKZm-LZEA8 30, B, 1-4.

[5]1 BROCHS, T34, AR (2008) RN BHIRACAC IR R, 1Ol k40 #E, 30, 20-33.

[6] BRe4r, %3077, B (2010) BEAU A BRI RIS E AR HIER L ER. /KA, 231, 2-3
[71 BB (2008) A HTAL2(5E 5 AR). M45#E HRAE, dbxt, 286-287.

[8] BRBUKE (1999) ArHTb#sLib (5 4 BR). =58 HhRtt, Jta, 200-202.



	Studies on the New Treatment Method of Steel Pickling Liquid Waste
	Abstract
	Keywords
	钢铁酸洗废液处理新方法研究
	摘  要
	关键词
	1. 引言
	2. 实验部分
	2.1. 主要仪器和试剂
	2.2. 酸洗废液处理方法
	2.2.1. 酸洗废液中主成分分析
	2.2.2. 酸洗废液中HCl的去除及FeCl3的还原
	2.2.3. 酸洗废液中FeCl2的结晶及回收
	2.2.4. 滤液的处理及主成分分析
	2.2.5. 主要分析方法


	3. 结果与讨论
	3.1. 酸洗废液中主成分分析
	3.2. 酸洗废液中HCl的去除及FeCl3的还原
	3.3. CaCl2加入量的研究
	3.4. FeCl2·4H2O晶体的成份分析
	3.5. 滤液的处理及主成分分析

	4. 结论
	致  谢
	基金项目
	参考文献 (References)

