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ER Y AR RN % CeClaenH2O M T 2HAEE.

DEERR 1)(NH,),S0,
55~60%NaOH )R 2)BaCl,

'
EAT MR R W BT & Ce Y i--> CeClynH,0
e B GhERE SEiT
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O i . Kg[Th(OH)4=4.0x10 %5, Ky[Ce(OH)s3]=1.6x10 2%, K[Ce(OH)4]=2.0x10 “8
i. MENEIAGETR

@MW pH=4.5 I, c(Th*)= mol/L, L5 & NS AT
2. (2025-# &) —Fh IR 2 £ 8 454% [ F %5 MnO,. FeO(OH). SiO,, F/b& Co,0,s AlLO,. NiO
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@ T, AR SR TRE RN 0.1mol - L) FFRATLIE M52 2% (¢ < 1.0x10 mol- L) g pH -

Fe** Al Cu? Ni** Co** Mn?

FaavTE ) pH 1.9 3.3 4.7 6.9 7.4 8.1

SEAPITER pH 3.2 4.6 6.7 8.9 9.4 10.1
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3. (2025 =@ B)ONEEE B 407 (& Au. Ag. Fe,0,. MnO,. CuO. SiO,Z5)F2H Au. Ag, FEFULHEH M4
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Y e v
- B AR A e —] i e B2, . Ay, Ap Fe,0,
P

S O&-fR1 % Cu. Mn JCRIEED N 0.19%. 2.35%.
@25°Cif, Mn(OH), [ K H1.9x107.
(6)25°CJLEk 5, TiJEH 47 pH % 8.0, JEMn(OH), Jrthy, Mic(Mn™ )< mol-L's
4. (20245 M BB E T RFEFEK, EERN N Fe,05 ALO,. SiO, J/b& MO 4. — M| H “BRIZR—IIiT—78
Wy E, HEE E AR NaFePO, flalik AL O, A2 -
#H,SO, NaOH A FiH,SO, NH,H,PO,

Tok
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Al(OH) i Fh
(2)25°CHE, BRI FEH I pH % 3.0, M o(Fe™ ) = mol - L
5. (2023-2 B T % )LiMnoOs 18— o BUEE B jth IE BT RL 52 21772 03E . HEEEH (MnCOs, & A /& Siv Fe. Ni.
Al Z508)H 45 LiMnaOg (AR T

Bl MnO, £iKFL Bis BIR#E CO,flo,
v ¢
SRR LAY o —> /B > FfEAE > MnO, — A —>LiMn,0O,
HpH~=7 ¢ ¢
e R B

EV1: Kp[Fe(OH)3]=2.8x10%, K, [AI(OH)s]=1.3x10%, K, [Ni(OH)]=5.5%x10"16,

QBN RPSERUE, R pH=4, BEF c(Fe’h)= mol-L,
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6. (20233 7 A)E T SR T T2 AMEET MIRIZ RS NI?T. Co?*t. Fe?*. Fed+., Mg?tfIMn?+), sz
BLOEL BEnEpIER.
BE
K3 (SO, +"*w) NaOH NaOH

L
U ] i | LR
! '

Y% | Fe(OH)3 | Co(OH),| Ni(OH), | Mg(OH),

Ksp 10—37,4 10—14.7 10—14.7 10—10.8

(6)ULEE” M2 iliE 5642 (25°C), % pH AME T (R # £ 0.1
7. (2023-F K K)Fe3z Oyt —F & Iz MEEEM kL, LLIFeCly A JE R % Fe3 O 3 3R Bl F=#1CaCly /K & W) T2 4N
T

TV, =i —»Fe,0,

FeCL ¥
L (= . o)
?E?L = ﬁ-ﬁﬁ. CaC]2ZK =

CaOfIa 8L 255
25°CHI W E R LR %%

Wi Fe(OH), Fe(OH); Ca(OH),
B (Ksp) 4.9x1017 2.8x10739 5.0x10°6

RRNi%E 3, 25°CHE, Ca?*ikfZy 5.0mol/L, it - pH At
8. (2023-#14b5)SiCly &= £ Sk (IR P24 . F) FH SiCLy % 5 37 (14 B s IF A A EHLIC 0O o i3k 47 &40 b B2 BAEI Li
Co &4 )@, T2 .
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R sy B

(42 M Ksp[Co(OH),1=5.9x10715, <y 38 1) pH #8614 10.0, B H Co2Hik &N mol-L-1,
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9. (2020-4 B 11 &)FEM R &7 0 s IS S e b 7 3= 22 5
KR L2 AR RIS A PR ) 2% B R R 4 7K (NS O 7TH20) :

45 J@ Ni. Al. Fe XHE4,

A B HAAENED T -

NaOH# FiH,S0, H202 VAW NaOHVA
t#@ ’—l—' {EE@@ l /ﬁf&@ j‘jff?ﬁﬂ H o
BERM AL »| Wi - 4~ - %@c 1 ﬂle—» et o [ DU
ﬁ%@ ﬁ@@
Bl 4& R ﬁﬁﬂnwﬁnméﬂﬁm pH W R RFTR:
FEET Niz* AT Fe3t Fe?*
FFURVTIE R (=0.01 mol-L 1)) pH 7.2 3.7 2.2 7.5
DUE 58 41 (e=1.0x1075 mol-L M) pH 8.7 4.7 3.2 9.0

(4RI _E IR F AR B, 75 Ni(OH)2 1 K=
VUi pH” A% il pH ¥ il A&
10. (2015 VL7548 HARA (F Z 7 MnO,, 7814 J& Ju & Fe.
MnSO+H0 , M7 : MnO2+S0,=MnSOq4

) %0:

. Mg %

Ksp[AI(OH)3]=1x10"33, Ky[Fe(OH)s]=3x10"%°, pH=7.1 i Mn(OH), H#AITIE

Fe3'. APT(E KR /NT 1x10 mol-L7Y), FEIAT I pH JaE N

11. (20214832 &) VUH RS BN T EE A = BT Z A&

WA S S10, 58) JEURH 2 DU BRI % (1) T Z A an T B s

(iz NaQC(is\Hz() (NHf):zS NH4NO; HTO3
P E N eyt 1 W prym W
l o l t
UG SR

Q)i I, 32 H i R K
RN T AEE TR R Ak

(1) K, 7334 35.2 1 17.2)

—Fh LSS (F2 5 MoS,

G TR ) e Ab J5 R Ni2HA A 1.0 mol-L1,

) I K B S M SR SO S B A il

o IR, FRZE MnSO4 B Y

i£F Cu . Felf

— (NH4);Mo40,3- 2H,0

BII0 Cu®  Fe BELLNUTNE IR 2 o WF AL W1, i3 o(S™) Al pH (196 & Ay lge(S™)=pH-15.1.,

$ES TIREZ /N T 1.0x10 mol - L', REFEHIVAWRI pH AN T o (B50: pK,=I1gK_ ; CuSFlFeS
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1. (2023-72 75 &) L5 S AL BE LAV B I & MgSO,.-HyO, HLRd R RRm N
S0,

l

R —> Bl

Y

A > MgSO, ‘H,0

(1)&}’%*%?ﬁ%f’t%%*%*@ﬁ%T%@)\SOz%%’ éﬁngSOEp }iﬁ?\j Mg(OH)2+H2S03=Mg803+2H20’
HoP B K 5 Kp[Mg(OH) 1. Kip(MgSO03). Kiq (H2SO03) Kop (HySOR) IAREER RN K=

2. (2023-#& 3 B) A B &AM RIS RN R P, — RN A B & (FEHFe304. CoO. CuS. Cu,S K/ &ESiO,)
Hh g3 B8 e U4 )RR U T
ik CoSO. A
HEM— SR | ko
A

ik CuSO, I
ﬁ@kﬁ%%ﬂ—%&@ﬂ{:‘\
TEVE2

F6203

(3)25°CH}, Kgp(CuS)=6.3x10736,H,S fKy1=1.1x1077,Kap=1.3x10"13, j i

CuS(s)+2H*(aq)=Cu?*(aq)+H,S(aq) M- i K= B TR ICRIAT) . 27 5T #I CuS M
TR -

3. (2022 7 BB A YI(FeSy FeS: F)MHT iz .

(1)K FeS 1] EBR7K il & 7S A% [Cr(VD)] - ££ pH=4~7 KR T, 992K FeS BURL K [ 47 1F B4, Cr(VI) 3= 22 BL HCrO4
Cr07 « CrO7 JERAFE, 41K FeS ZFRyK et Cr( VD) EE I Wi b — [ S —Pive (it 72

EV: Ksp(FeS)=6.5x10"'8, K[Fe(OH)]=5.0x10""7; H,S HLEHH 05N Ku=1.1x10""7. Kp=13x10"13,
FESSIRIEIEW T, N FeS+H —Fe? +HS [ T4 ¥ K I5UE N

4. (2021-#4L £ ) K IH K FHBE I CIGS HATEE Y BRI M E, H 324 BCA CulnosGaosSezs FAR F8 /N RIS AL 2R
e UISE

H,504,H,0,
R RAEW K SOlCIZ NlH3
PRI | (il | SR | Meisd |15 | gL || oyt [V | et | GaCly | i | | .
CIGS | Kike i Ok i g g DI B
i ]
Se0, JEMT  JERInCly

(3)25CH, B41: Ko(NHs-Hy0)=2.0x10%, Kp[Ga(OH)3]=1.0x10%, K[In(OH)s]=1.0x10, Kp[Cu(OH),J=1.0x102, i
HH ¢(Cu?H=0.01mol-L's 44 J& P& 7K /T 1.0x105mol- L BFYTHE 58 4%, In® ™5 U 58 A Uil BV VA pH 2024
(PR — BN ARSI 6.0mol L ZUK Bid &, WERMLIRI LR LEEOTITE, R NIERF Ga(OH);

HEZKPRERVEME, 5 M Ga(OH)s+NH3-HoO=—=[Ga(OH)4]+NH ; [{] -1 % K=

N . o c([Ga(OH),])
(B 41: Ga**+40H=—=[Ga(OH)] K'= 4Ga™) < (OH)

~1.0x10%)
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FIF: Ko 5SHE Ky

. QO24VLIN) Bt RSz . Ag 5FE HNO, #1115 AgNO, , # F T 78 Ab B m SR K -
(DULHE C1 .« fEREKFEF A K,CrO, i CrO; EZZ195x 10 mol - L' » 2411 AgNO, i 2 T 4672k
Ag,CrO, i (Zms st P AR AN, SRR CUWRIEA N mol - L7 -[B41: K, (AgCl) =1.8x107°,
K, (Ag,Cr0,)=2.0x10""]

2. (2024-2 B F B)EEABTREIR . B RS AT EE AR . SRR E SR B B BRL B ERA 2 e
RV B BT o AT PR TS 3R RS F) — AR RE 40 T

*%H2804 st Nazszog NaOH NaClO
! ! | [ |
Fik M || vii ] vteE ] Bl ] i > 2
%?ﬁ - | ﬂi 5 » {ﬂl | > {[Li > {ni ns > {ﬂl‘E A {'ﬁl
=it Cus MnO, TEi Co(OH);

Ve IMPTERVE —Fh 4R B RN T4 T 10%mol - L, HAh & BB FAYUE, BN 8.
gl OK,,(CuSy=6.3x10" K (ZnS)=2.5x10%, K (CoS)=4.0x10*",

QUEAA NI AXTTTER, lg C(M)/ m01 L %nwﬁ pH R AW R

1
—

=2 2p \Fe” Zn* \ Co** Mn™ Zn(OH)y
Q
& 3
g -
< 4
E 5_ 1 1 1 1 1 1
1 2 3 4 5 6 0 11 12 13 14

()BT 5 3 B U o ( Zn™ ) Wi c(Co™ ) ¥990.10mol - L' » 3L A Na,S % 702 Wil se 4, il

H10(Co™ )= mol L, SILHITE A9 zn B Co¥ M4 (R B ATE").

3. (2016-FT bR I 5) CRE(COHER I EE L) Cr (K ). Cr(OH)s (4f) CroO2 (FFLL 7). CrO42 (3 )25
115, Cr(OH)s NMEE T /K AKEE Gl A, [ 51 1) @

OG)TEAL 2 BT R KoCrOg N 77T, BL AgNOs b B S CIoy R Aghs CrO2 A RS ZL B yTiE, Fa~

BIIAT E 2l A CIRIFITIE B2 REESE T 1.0x1075 mol- L Y, ¥ c(AgHA mole L1, [HA ¥
H ¢(CrO2 )2 T moleL . (B 41 AgaCrOs. AgCl ) K 7379104 2.0x10712 F1 2.0x10719),

4. (20212 7 F)LLRERT B (5 MnO, o /b Fe. Al Si. Ca. Mg 2515400 9 5 kL 4% B 11 2% MnO,.

QB2+, MELERE Feo Al Si [ MnSO4 & (pH Z1°4 5)H I\ NHJF ¥, I Ca2ty Mg T AL I ITTE »

e N 2+
FUE R FEHH o(F)=0.05mol L, mus((ﬁzzj)—_o [Kop(MgF2)=5x10"", Kip(CaF2)=5x10"]
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1. (202531465 ) AL A2 — Bl H g IZ OSRAGIRR), S@8Id LR B L 24

[&%%] 4c

2. (2024-) A Z)VE(Ga)TEF:- TR, 1EI2E S5 miE I RHTA BN A o — i A AR P 1 7= 0

C. Na. Al. FAAEMGa, Fe. K. CaZinR) U KAEH R HBM T 2T,

[%%] 4.0x107

3. (2023-L & B)EIKK(EE S Nat, Mg2t, Lit. Cl-. SO2 MBI HRAE) &40 £h 1 S Bk . —FhLAs sk N
JEURHZ P LR EE ] %% Lip COs I T 2 iR i F -

[%%] CaSO, . Mg(OH), 5.5x1073 CaO

4. (2021-TF F)MNAEEH W (EER S N V,05. Cr,0, . MnO)HHRE I —Fh T 2R -

[%2%1 6.0 110

kK Ko 5 pH

1. (2024725 ) b & B KBRS B 2 — o AR —FPEA [ FER A CePOsEH Thi(POs)ss UsOs FlZb &
SRR N ERH 4 CeClienH20 H T2 HER .

[%%] 4x1077

2. (2025-# &) — T NIRIE 2 SR L5 [ 125 MnO,. FeO(OH). Si0,, f /b & Co,0, ALO, NiO. CuO [} 55
315 I TR Pl T R AR S TR £ 0 (NSO, CoSO, \ MnSO, ) i) T A

[%%] 1x10°2

3. (2025 =& BN B E AR (& Au. Ag. Fe,0,. MnO,. CuO. SiO, %) iH Au. Ag, FFEGHEE M &
B —M T2

[%%10.19

4. (202437 M BB T HRRBIE, EERI A Fe,050 ALO; Si0, Je/b& MgO %5, —Fof| Hl“BRiR—bsii—7e
BT, AN IE R NaFePO, filalyi AL O, Ky T

[%%] 2.8x10°

5. (20234 B T & )LiMnoOs 15— Fg BLEE b IE AR RS2 BT 72 63 E . HZE8A (MnCOs, & /b & Siv Fe. Ni.
Al Z 7030l % LiMnoO4 [ FE A0 T :

[%%] 2.8x10°

6. (20233 7 A)E T SR T T2 AR MIRIZER(ANI?T. Co?*t. Fe?*. Fed*. Mg?tfIMn?+), szl
i NI TN ST CIL

[£%]11.1

7. (2023-F K B )Fez Oy —Fh R Z A B, PAFeCly N E R % Fes 04 38551 =¥ CaCly /K & T 2
o

[£X] 11

8. (2023-#4L % )SICly 2 L 2 ek R P27 . F FH SiCLy S JR 75 1) HE FL I IE AR A R LIC o O #EAT SA AL 22 PAIRIWA L
Co &)@, LZBREUWT:
[%4%]1 5.9x1077
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9. (2020-4 E IIT F)F il R B 0 I In S AL 77 2 25 48 Niv Al Fe MHLEY, A D& HAWARE YR
KR L2 AR RIS A PR ) 2% B R R 4 7K (NS O 7TH20) :

[&%]T 0.01x(107) 510° x(10)’ 3.2-6.2

10. (2015-VL755) BCH A (R 7> MnO,, A&l <)t 3R Fe. Al. Mg %) [ /K Bl 5 0 < SO, J B AT il %
MnSO4+H20 , RMHMEZE TR MnO2+S0=MnSO4

[% 2] 5.0<pH<7.1

11. (202148 3 %) VUEH R Fe 2 FH R N L B2 v ) = i oA T2 i & . — P DUBHRS I (£ 255 MoS,, i84 Cu . Fe 1)
WA I Si0, %)y JFURH i 4 DU SRR (1 T 2 A2 n R R .

[%%139

F=2: K 5HE K (Ko/Ko/Kw/**+)

1. (20233 77 &) 326 AL BaE TV B - # % MgS04-H, O, HSLIG R H#IR N

[ % 2 ] Kep[MO(OHD21xKay (H503)xKay (H503)
Ksp(MgSO3)xKiy

2.(2023- 48 B) A A S TN GG R R R P2, —F A A £ (FE S Fez0y4. CoO. CuS. Cu,S K ESIO))
HH 43 B8 el U4 )RR I R

Ksp(CuS) _,. 6.3x10~36 . 16 et s
e sp - 16
[%%] KalxKaZEjal.1X10_7x1.3x10_135\a(4.4 4.5)x10~ 107 [aE— %+

3. (2022 7 B )R EYI(FeS FeS: )R iz o

[%%]) 5<10°°

4. (2021-#4L £ ) K IH K PHAE I CIGS FA Hum i ORI B, H EZAH A CulnosGaosSezo F44 78 /N RIS AL 21
AR

[%%]1 47 2.0x10°

UK. Ko 5HE Ky

1. (Q024-1L7n)y & BN A 2. Ag 5 HNO, 15 AgNO,, & FH TI5H b2 m &K K

(5] 9x10°

2. (2024-AE VT R)EEIER AR B R A EE AR TR RS AR 8. #. 2. B Sm 2 hEky
TRV PR BT o W2 R TS R R TR P — AR R 4 F

[y 1.6x107" g

3. (2016 F bR T B)CRE(CoTEEH T FE DL Crf (I ). Cr(OH)4 (£%f1). CroO72 (B4 fh). CrOs2 (Fth)E
FALE, Cr(OH)s AMER T /K A Bl 4, 012 T 41 o) R«

[%%]) 2.0x10°  5x10°

4. (202132 B DAL B (& MnO, K /b Fe. Al. Si. Ca. Mg S KL Y0) A E R4 LB g% MnO».

[%%] 100

10



	第一类：Ksp与浓度
	1．(2025·湖北卷)氟化钠是一种用途广泛的氟化试剂，通过以下两种工艺制备：
	2．(2024·广东卷)镓(Ga)在半导体、记忆合金等高精尖材料领域有重要应用。
	3．(2023·山东卷)盐湖卤水(主要含�Na�+�、�Mg�2+�、�Li�+
	4．(2021·辽宁卷)从钒铬锰矿渣(主要成分为

	第二类：Ksp与pH
	1．(2024·江西卷)稀土是国家的战略资源之一。以下是一种以独居石【主要成分为
	2．(2025·湖南卷)一种从深海多金属结核[主要含
	3．(2025·云南卷)从褐铁矿型金-银矿(含Au、Ag、
	4．(2024·贵州卷)煤气化渣属于大宗固废，主要成分为
	5．(2023·全国乙卷)LiMn2O4作为一种新型锂电池正极材料受到广泛关注。
	6．(2023·辽宁卷)某工厂采用如下工艺处理镍钴矿硫酸浸取液(含�Ni�2+�
	7．(2023·重庆卷)�Fe�3��O�4�是一种用途广泛的磁性材料，以�Fe
	8．(2023·湖北卷)�SiCl�4�是生产多晶硅的副产物。利用�SiCl�4
	9．(2020·全国III卷)某油脂厂废弃的油脂加氢镍催化剂主要含金属Ni、Al
	10．(2015·江苏卷)软锰矿(主要成分MnO2，杂质金属元素Fe、Al、Mg等
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