2022 FIIHEEBE PR LA FEEMEER

1.0 [ @ER) Wi %
CRRAR ) Wi e o B RRAR PR, R 25 19 B3 J2: S \KNO,
C AR EE AR % 55 G M 3R T2 110, BT L
ED,

2.C (SR LF i

[#RATINa, 0, S 3 T AL A4, Hoti 7 Na'[:0: 09 Na”,

A SRR H,0 o O N LT XTECH 4,8 2 A IHL 5%, 25 1]
RV IE B $5iR H,0, 4+ FH H @+1 4.0 -1 4,C
IE#; NaOH rhBE &4 B 15 o A 3L, D S8R

LA [8@R) =
(BRAR ) B F I F )R85 HAH ), )54 Al>Na, BT LLES
TP A" <Na' A IE#; dE 4B O<F, fLfitk: O<F,B
BIR 55— H B AE : Na<S (Al E1) (S<O (/] E %) , W56 —
HL B AE: O>Na, C SRR ; & )8 Pk Na> ATC[R] ) | B LA o
P : NaOH>AL(OH) ;, D $5i8 ,

4.C [8aRAR) SO, il a5 FIE T 50
[ #8477 ) 60% B s 1 NaHSO, 2 i 1] il £ SO, , A IE#;50, %
TKIE155] SO, /KW, B IEF; SO, FEMIFI NaHSO, K
(T ik BE AR /N, MR NaHSO, 35 W AS E ISR I S0, , C $
R TR pH IRACR] TR SO, KIEIR A RRYE, D E#.
SO, R AAE G M A2 R4 & B HE K
& pH KAKAR &, ffE B4 IERARE i E IR AR &
fef B KMnO, %k i KA & R IL# £ SO, 4938 R M
W RAE G M,

5B [ep@m ] W iighity S s g
(RBRATT ] 4 WA PP i T G L W T %) 2 [ DO bR 2544, it
R 109°28" , T A A 45 Hh Bl I JE Bl SV T /S 308 1 — 4
WIREEH , BEAA Sy 120°, A 53R ; SiH, il SiCl, 4 Ak 24
YA A, TR A OE R O A B E A, T L
FRRAEMANE 5T+, B IE#; A Ge A% T HE A
[Ar]3d"4s’4p®, C $i%; C JT K W] LUK A [ 25 30 19
O NN P o TR NS - P e I
A T A — BT LA A, D $EIR
YU AT AB, BT A 1A R EGALH =
A TERINESF R HFAERBESTF

6. A [apRERR) 1Ly Sy Js R Y I D
(BRAT]Si0, BBV T 200N, A IER; H T AT, e T

5 i

N GeS, +2H, ==Ge+2H,S, B $RiR ; 1L K/ 1S 15 31 1L
T SR B, WM S RE 3K A PhO, + 4HT + SOT +
2e’==PbS0,+2H,0, C $1i%; CH, #ALE it 4, i} AH<0,D

iR,
7.C [ SRERI) WA 5 ik 4 6 7 e 2R
[ FRAT ) 10 52 ELAT S o, BT LT VR S, A 6842 5 SR Ak i



SRS TR A Z 8], JT LA AE S 2 S R0 8, B
B 5 B B A AR RE RO, B AR R 81, C IEM s HAT
FRPEA AR AR, D SR

A BBR) AL HALG WAL BT 55

(AT ) N TR U N, # 4o NH,, ASRE 20U N, 78 A K
SN — RV AR B AL A, A $8IR 5 5 G 5
B % A R MK NaCl + CO, + NH, + H,0 == NH,Cl +
NaHCO, | ,B IE®; Tl I- i NH, ] # HNO, @5 #h
NH,—>NO—NO,—HNO,,C IE®#;N, K N [fbG 4 (0 AH 545%
IR T AR AR D IER.

D (8RR AT LA E5 ) P

(fB#47] iﬁg)ﬁﬁﬁﬁ&ﬂ%ﬁ Rtk S L A AN ] 4 D1 e A i

XN
o W R stk A TR X
SO RS Br, S22k LS TR0 CCL, i

Br

@BE%X%H&&@Mﬁﬁmﬂimﬂj

KD/ICCEWJﬁ¥¢Rﬁ5&E¥ﬁﬁwwﬁ%ﬁ

TR T, D 818

10.B [ @@ b T A Al i 1 25

11.

12.

(RRAT ) 12 52 B I il 2 S 2 7 308 K SN, T DA AS >
0, A SEIR ; Mb25 T 1 B0 T A8 L) V- i vk 3 Rk 2
59 LA S 07 40 - e JE e vk O 2 A, B IE 85 1% NH, P N
TCERMANMTHE NO th N JEE A 0, h 0 JTLEMA Mk
I%, R BLIE#E 1 mol NH, 7% 3 mol HLF, C $51%; AR
L, BRI NH, 82, 21 NH, oW kRS
#u.D $EiR .

D [8p@R) (b0 g0l S Ay

(RBAT) Fe® 5 SCN™ R KB, G W B B4, hin A Gk i 1 i
LU Fe WALl Fe™ T LL Fe™ BAT IR M, A IE
SO, {ff i 2TV WORR (O PR B A B IE®R  JIn ATSUK 7T
W UEAR 1, R 1, AR, BT LAV A0 B0 €28 hy i o v
W oW & b M. B, > 1, C F
WA SR TR AR TR o 2, T LA TG AR YE pH 4 KN 2

s

TRETRYERYSRES , B AR BT YEES , D $81R

Capsba = ) KA R 64 BR M R B8 69 ML AR 3B F R A
M,»&é’mx e, pH . SR E At R 3 ik 6 otk R R IR R
S54kAs H, (9w IE 5 pH mrmHETAEe pH £

C [ SR ) 5 v Mt S 1 v B S JE s 25

¢(HCO3) - ¢(H")  ¢(H,CO,)

(#&#7] H,CO, 1 K, = C(Hzcos) , C(HCOY)

D) ottty s R 0 pHL, 7 B2 HE e (H,C0,)

al

Flc(HCOZ) AR/, A $8iR K, CO, YW h A TE T T 5718
¢c(OH )=c(H") +¢ (HCO;) +2¢ (H,CO,) , B $&iR; ¢, =



13.

14.

0.1 mol - L' =c¢(KOH) , Ff LI I 2 KHCO, ¥4, i #8 h

ST HCO; B K, == 10 g,
e FERLL HEE, A R = = ax107 4.4

4.4x107" B HCOS 7K fiftFit K i B R, Wl e (H,C0,) >
c(COY ) ,C IEM; PRI R (1 “ Wi ” “ e Ak st g v, R 2R
[ % Mk €O, + 2KOH ==K, CO, + H,0, K,CO, + Ca0 +
H,0 ==CaC0, | +2KOH ( # 4 s, KHCO, =% K,CO, 5
KHCO, WiR-&%, I3 AR , =415 CO,+Ca0 =
CaCO, , SN, BNV IR B T i, D &R .

YR AT TETHesFERATEENE
3 ,K,CO, ik ¥ AAEBIFIE:c(OH ) +c(HCO3) +
2¢(COY)=c(H ) +c(K") , - F g :c(K" )= 2[c(COT )+
c(HCO3) +c(H,CO5) ], & il & c(K") 4% ¢ (OH ) =

c(H") +c(HCO;) +2¢( H,CO,) .

D (@3] b7 T fii
( RRATT ) H S5 19 S5 I 45 - AL TR 3T, A 2 Iz 349 R MR A
L, B AR B R AR 58 AN RN, P AT CO B e R
TR, S — AN RS AR A, VLR R, PR CO, ik
PR CO BEFRMEB/N . Pt CO A CO, MM FIy
1, i & ORI CO By k£t B IR A8k, 43
FRFTAret CO, RYIERETEBEWR B /Y 281k, 2k @3- fir
B H, B R REE AR L, A S8R 5 i A AT R A, T
W, OF fi BF CO My B M S W, B IR K
n(C,H,0H)
n(H,0)
T, MA CaO ('s) i FH = R0 AL I 3 IO R CO, e 4%
P S REAEAE B H, 1 SOR A IE RS 30, 38 i P H, 7
KD IEH,
(15 43)

A LA A e (LR AT, C 8RR — 2 TRE

(1) DFeS+Cr0> +4H,0 ==Fe(OH),+Cr( OH), +S+20H"
@5x 1077 @ FeS i H 1F B 7, 5 W 5] 17 & ¥
c(OH™) B R FFAK T FeS X Cr( VI) = F BH & -+ 1

1 Bl R ok /D S

[ ST [

o S S

e a—

. i i | Do e |

(2)4 | C 0 V(E Lol )
- ---- Lo A 1 ket L]

: : ) =

S S ‘e A SRR R ~o

008> ele™ @05, eFe”

(3)Fe,0, & FeS, AL PR T 1 AR =9 11k

AN FeO, M s , =120 g + mol™ WU M ;.. =120 g + mol ' x
i ! i 3 N

66.7%~80 g + mol ', ] 56+ 16x=80,x = X B[ AR 7= 4

H Fe,0,

(ARAR) & T RN BE P S0 S gs i

flgit 5%
(#BART) (1) OARE JE T SF4E | H fof S A A 20 B 7574, &
HE 9 2 I8 N FeS+CrO® +4H,0 ——Fe (OH), +Cr (OH), +




15.

S+20H" , @RI f T k=)o)

c(H")
c(Fe™) - o(87) - e(HS)_K,(FeS) 6.5x10™__
c(H) - e(S7) Ko 1.3x10™ O

@1 pH=4~T Fi b, pH R, ¢ (OH™) B, I REAR T
FeS Xf Cr( V1) =B & 715 |, A 280 i T /) , B
TR

(2) 14> NaCl b aA 4 4> Na™ 4 4> C1 L FeS, (1 —F
At 5 NaCl S IRZSFIAHL, BT LA FeS, i —A~ i h
A4Sy BT S S—S B TR AL L, WA
S T S HL M 3 A LY Fe™ B4R,

(3) ¥ FeS, 72 UM AAL N B A PR IT RIS Y2
FeO, , i f1 FeS, Y5 /K 5T it 55 800 °C I 7 4% [&] 4 ) 5 ik
ML hR FeS, JiifE (1 66. 7% R 1, 1% Ak & ) (1 BE JR i
120 g + mol ' x66. 7% ~80 g - mol ™", T A5 % [ 4 7 1 1

2R Fe, 050

(1543)
(D)sp”sp’ (2) B
H,C (:HO('H COOCH
3 k 7 ’ e \¢ 7 ! 3

TNA PN
(3) L @i
n;(:) \/ X 7o,

| cH,
oocH

OH
|
~—CHO 1)CH,MgBr  —CHCH, Cu,0,
(5) iq\ S > — — >
CHO 2)H,0" —CHCH, A
|
OH
0
I P )
’,,ff(l(lﬂi NaOH ' NH,OH 4<\
—ccH, A — A —
(H) 0 NOH

(SRR A5 LT 525, ¥ AT WL 245 7] 53 5 g
(455 A WL Rk 4

PITEL0P A—B:v A B # M T4 A 5 F b H A AR
14 Fa sk BT Lo B A SR T A—CH, X%, XA T

BAR B o

B—C. B.C e T4 B 5 F A&  49—OH 4 —Cl 4
B B T IR B ovvreerrerernsenseenineienian #(2) 19
C—D:w C.D #924# T4 C 4 F F #9—Cl 4% —OCH, &
HLRAET BB,

D-E: B D.EWE&MToa D 5T PHAELW O RTR

NOH K#, X £ T B K E .

E—F.F #= G # 5 F X #: 2 C,H,NO,,E Zif R4t %

F R340 G, F fo G A4 FHFM, THese F 0§ 242
COOCH,

X

| |
Z NH,

.................................... % (4)

(RRAT) (1) M ANBRIF 2RI sp” Zfb, KPR ANRUGE L () ¢ 5
TR sp® 2l



16.

() AW D 573k CLH,,0,, RIRIE N 6, HIF 4
SR URBRE A5 1F T BE /K 150 W1 &5 A R A, 145 5 K i T 1R
IR B 2 — K30 L5 AT 2 s A E REMT 2 T R e
Je A AR SOSE AT RN [ 23 SR RO B R R, BRI B A
BEdE, i) M2 0 T A 4 FhOA [R) Al 27 R 858 10 U

CHO
H,C CH,

5, AL HIZIR 3 SR AR

3

OOCH

{_g mm%_\g Bk Jf D E 1)
j

P

Q m{cc R 2 B AR

{CH

CHO

(0]

(5)7=9(

R
et KA AT B R, P A

CC
ﬁrs'f{ con, TS AL

I
0

(15 43)
(1)2Ce0,+H,0,+6H'==2Ce*" +0, 1 +4H,0
(2)B

(3) DffifF c(H") BEAL, FHr ik 1 £ 3, Ce™ Ak Ry Ce(A) 4
HEAH HLZ T3 3 2 O QMR M &M, 2 I
@H" Ce’

(4) AR IA 20. 00 mL REI Ce™ VAW, PR N 2 AR
ARG EAETR , 1925 0. 020 00 mol « L7'(NH,),Fe(SO, ), VI
IR V), SRR I HEIE I b 224835 A 0. 020 00 mol -
(NH,),Fe(S0,), ¥k , WESHEIZ IR Hh s i i 284k, i
W SR L A S B 0 LA RO 8 TE 7R AL, )
IREH L C SRR B A V., A UL E =R
(R fh oy o

[BRAR) (1) ZEFRYE S F CeO, #3iR JE N Ce™ , H,0, B4
6 O,  ARHEAGHIR L~ 48 | fof P AE 1 SFAE S OB
e e,

(2) 1 TSR CU D&, 105K CeClL, W & A
CI™, i LA gL 77 X CeCly 35 WG Jin 3] NH,HCO, ¥
W,

(3) LB R ERAL AT o (H") BEAK, P45 1IE 7 B 21, Ce™
FeAb Ry Ce(A) o HEAATHLZ M4 & AL R . () ph K I 2R
T RS T, Z KRR Ce™ MATHLZ R T fil 4
BEKZE, OMARRRRIEITIRAER, Ce” BB EKZ, F
A 2 7K  NH,HCO, (IR &% #E H', B Ce™ #: fk
Ce,(CO,) 5 ULVE, BT LAY I B0/ MBS 742 HORTCe™
(4) FEAT T 72 B AR I e 0 — s AR AR 15 00 YR A% A O i



17.

RN 2 A R R 0 SR b A R AR TR SRR kAT
T T A R R SR R T R A, R
B0 P SR L0 5 B 00 EL 20 A VR (0 T 2 f et D
R E 2D R 3R

VIGETD % 5 s ds Al 69 R 3R 8% 55 ARk T
A, SR ARE 5B BR ik ) B BK KR, B KMnO, Bk A 5 8
F BB R EHe A, Al il R R B R A

(16 43)
(1)(MMCuCl;+2Cl —e"==CuCl; @Cu.0

. 300 C S
(2)D2HCO; +Fe FeCO,+H, 1 +CO>  @H i fi

PERKTF Fe, /NF O, 7216 ¥ Fe, 0, F i, H, Wizl H
1, — W BRI Bk L W R, — WA
HEAL AV RS 7 b i TR H, i S HCOS gy I L 1Y
k&G, 5 H 5 HCO, sy 6 1 )2 Bk 025 5 A R
H,0,HCO; #:4k> HCOO™ @ B AT %0 ¢ (HCO3 ) i ok .
Fe [ A0 380 &, JUJAR [R) IR 18] P 7 A FeCO, Y 138 22 i
{5 Fe, O, M HEALTERS 2, [t LIAH W] BF ] 9 7 A 11 HCOO™
2 JHCOO™ p=A&4LIg R
(3) JEFFI 5w s v] UG B0 A1) (00 s 4y L sl s
TFEAHAESR)
(SRR ] i it S HR O 10 B 7 O BRI 15 A S v g
FEOMHTAE
(RRAR) (1) BB & A 2 Kk i 7 BB T i i Ak
SR, B CuCly 2k 25 #F A2 i CuCly 14 48 Ak K2R : CuCl, +
201 —e"==CuCly . QLA T &4 CuCly , HoK fift isf 7
A= HCL A2 i CuCL F O, , BT LLRAOK A F 33 fife it
B R EAGM A ITRA Cu Fil O,
(2) 7 B A HCOS Fil Fe [N A i, FeCO, Fl H, i LA
300 C

AL 5 B 2 2HCO; + Fe
H, T +CO7,

(3) IR4EE H {5 S 7T A Fe 5 NaHCO, S /74 %] HCOONa,
H, f Fe,0,,1fii HCOONa A %4k % HCOOH, HCOOH £ H,
HB T B A& BT, 1 Fe, O, NG Ry Fe, NIl 2 J5E
PR A ST 3 by m] A ER A AT
YEZTLEY AT Lehibs BAMA L RAA R &
Wy R AR T A BB A BB MR PR IR AR

FeCO, +



