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Effects of Continuous Straw Returning on Soybean Yield, Phosphorus Absorption
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FESE 7 EPATRERTIE XG5, T 2022 F1 2023 4E5 I BRI 43 Siue bkt , S0 A AT 18 I ARG AT 2 i 2 AN Ab 3R 7 5%
SLREFT I W 44T F 2 O] - AT 7 Ab 38K b AT AS [l Bl A A6, 2022 4R 43S & 0,50. 2,71, 8 Fll
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Characteristics and Soil Phosphorus Fractions
SHANG Lei', YANG Liheng', WANG Mengxue'“, WANG Peng'*"
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Northeastern China, Ministry of Agriculture and Rural Affairs P. R. China, Daqing 163319, China)

Abstract: In order to investigate the response of soybean to phosphorus application level and the phosphorus supply potential
of black soil under different soil fertility conditions after continuous straw returning, straw returning test site for seven
consecutive years from 2016 to 2022, Heihe 43 was selected as the test material in 2022 and 2023. We set up two treatments
of straw returning to the field and straw removal, under the condition of continuous straw returning to the field, the experiment
of different phosphorus fertilizer dosage was carried out at two different soil fertility treatment levels. Four phosphorus
application levels (PO, P1, P2 and P3) of 0, 50.2, 71.8 and 86. 1 kg-ha™' P,0,(P2) were set respectively in 2022, where
71.8 kg-ha™' P,0,(P2) was the recommended local phosphorus fertilizer dosage, three phosphorus application levels ( PO,
P1 and P2) of 0, 50.2 and 71. 8 kg-ha™' P,0; were set in 2023, respectively. The effects of straw returning on soybean yield
and soil phosphorus fractions, and the effects of phosphorus application level on soybean yield, dry matter accumulation,
phosphorus accumulation and distribution under continuous straw returning were studied. The results show that: compared with
straw removal, soybean yield of straw returning to field treatment increased significantly by 17.59% -22.55% . The contents of
total phosphorus, H,0-P, NaHCO,-Pi, NaOH-Pi, NaOH-Po and residual-P in soil increased significantly after straw returned
to the field. The increasing rate were 31. 68% -43. 12% , 44. 05% -78. 82% , 148. 03% -223. 66% , 23. 84% -37. 92% ,
80.67% -97.32% and 67.44% -76.04% , respectively. The contents of NaHCO,-Po and HCI-P were significantly decreased.
The reduction ranges were 15. 58% -28. 63% and 22. 65% -39. 57% , respectively. The proportion of medium active
phosphorus in soil increased by 3.37% 4.95% , and the proportion of stable phosphorus decreased by 4.42% -5.04% . The
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results of two years and two experimental areas showed that the soybean yield increased first and then decreased with the
increase of phosphorus application level, and the soybean seeds yield of P3 treatment was significantly reduced by 8. 89% -
15.75% compared with P2 treatment. The effects of different phosphorus application levels on different growth stages of
soybean showed that dry matter accumulation and phosphorus accumulation in early growth period of soybean increased with the
increase of phosphorus application level, and phosphorus application of too high level had a tendency to reduce dry matter
accumulation and phosphorus accumulation in late growth period of soybean, and was not conducive to the transfer and
distribution of phosphorus into seeds. The distribution ratio of phosphorus in seeds under P3 treatment was 54. 45% -59.74% ,
which was significantly lower than that under PO, P1 and P2 treatment. In summary, after 6 to 7 years of continuous straw
returning to field compared with straw removal, straw returning to field significantly increased soybean yield, increased soil
total phosphorus content, and decreased soil stable phosphorus content, thus improving soil phosphorus availability and
enhancing soil phosphorus supply capacity. On the basis of continuous straw returning for 6-7 years, the application of
phosphorus fertilizer in high fertilizer area had no significant effect on soybean yield, and compared with the local
recommended phosphorus fertilizer dosage, the reduction of phosphorus fertilizer by 30% would not reduce the soybean yield

in low fertilizer area, and the high phosphorus supply level was not conducive to the increase of soybean yield, and had a

tendency to reduce the yield.

Keywords : straw returning; soybean; soil phosphorus fractions; phosphorus absorption and distribution; yield
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Table 1 The soil physical and chemical properties of tested soil
AL A AR R
A Ab . . .
Organic matter/ Alkali-hydrolyzed Olsen-P/ Available K/ pH
Year Treatment . . . .
(g-kg™) N/(mg-kg™") (mg-kg™") (mg-kg™")
2022 fIRAEIX Low fertilizer area 40.55 159. 60 18.97 163.06 7.01
2022 B IX. High fertilizer area 50.98 191.33 23.21 215.98 6.95
2023 fIRAEIX Low fertilizer area 37.97 137.80 21.11 185.60 6.99
2023 B X High fertilizer area 51.96 186.53 29.98 196. 80 6.96
2022 HEAF B H Straw removal area 38.36 142.71 20. 69 172.08 6.90
1.2 ## HI(NS) FIRSATIE [ (S) , Hh 5 A B 9 B Az 7

AR} A TR T P A 4 b T 5 A R
43 WA BREETE M, bR 75 em A2, TCAM R,
S0, R K OH R JERLART B K A, 7RIS N
X, 75 =10 CIHENFE 2 150 °C 224, i & v
BHB13 d 247, AR B F Rl oA R
Gl NP 3755 /N E 268

HERIERL . JRZE (N =46% ) Bl —4#% (P,0, =
46% N =18% ) TR (K,0 =50% ) , Fr A7 ik I 1
AR R AR ], B b K L= Xl 22
Ik 55 gt . BRSO S | i AL
VR A FFHEA T BHHEAR ), MRV PR B2 35 30 em D
I IR HE TR 2B A AT, RER LML S5 it 1Y) 7 =X
JitE A, T R G BB A LA,
1.3 git

TR0 SR FH R DX Lk, AT 38 B 1 2
AR, LAY b B A K S Sk 36 43 301 R 5 T

B, R AT 28 IR0 S e B S5 5 FF ik IIRAL X 1 458
SR AL AR I ) b T JR R

LA TR | A F T 8 2 PP I3 /K7 M bk
BEEA R BE /KF-, 2 I8 T3 2K e 43 53 Sk
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<45 g-kg ") MEITIX IR, 2022 4EE 4 ANl K
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B R K - (P2) M B K- (P3) ., AR 4 2022
ARG 2023 A it i 2K S T AR R G R 2K 15
B3 AR, 43 o THENEALEE (PO) It B
IKE(PL) YR FUE R K- (P2) . HARR SR AL 2
=k 2 iR,

KGRMER 98 5 KBS BRI, R4k
P12 28,2858 1.1 m, 284 550 m, 28 b 3 47, PR Bk
Bk 36 Jikk-hm ™, 2022 45 A 7 H¥&F,9 A 29
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Table 2  Specific fertilization measures AT kg-hm ™
) o SR (P,05) B (K, 0)
4h % s B AR (N) _
Total phosphorus Total potassium
Treatment Urea Diammonium phosphate Potassium sulfate Total nitrogen(N)

content( P,05) (K,0)
NS 46.0 156.0 30.0 49.2 71.8 15.0
S 46.0 156.0 30.0 49.2 71.8 15.0
PO 107.0 0 30.0 49.2 0.0 15.0
Pl 64.3 109.2 30.0 49.2 50.2 15.0
p2 46.0 156.0 30.0 49.2 71.8 15.0
P3 33.8 187.2 30.0 49.2 86.1 15.0
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1A R HERE S TR AT 5 1 DU Ak BG4 B i, 2B
WiskiA R oAb 22 BT, FEN ARRT M, AT+

i1 mm 55 T AR 9 AR b 2 v G
SER A TSN 0. 149 mm 05 T L4
e AT S AL (I E

49 4 BN E SR B NaOH 45 Filt-4H 86 91 1L (8
PRI AR - R A 4 D A2 SR B IE Y Hedley
OGS M RE %07 3k v LA TR A I8 1 35 vh G G
MBS FIA LB
1.4.2 MMtFReRES AN T KRXHNBR
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Fig. 1

oA
Effects of straw returning on soybean seed
yield in 2022 and 2023
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Fig.2 Effects of phosphorus application level on soybean seed yield in high and low fertility areas in 2022 and 2023
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Table 3 Effects of phosphorus application level on phosphorus absorption volume of soybean at different growth stages

i kgehm >
1 41 KT LR 2022 4 2023 4
Fertility level Treatment R1 RS R1 RS RS
FEX PO 4.42 ¢ 24.34 b 2.64 b 14.20 b 18.80 b
High fertilizer area P1 5.66b 30.70 a 3.16 b 18.61 a 23.79 a
P2 6.52 ab 31.74 a 3.85a 20.81 a 24.01 a
P3 6.88 a 30.15 a
fRAEIX PO 3.95b 20.80 b 3.02 ¢ 12.22 ¢ 15.76 b
Low fertilizer area P1 4.80 ab 26.87 a 4.07b 16.29 b 22.04 a
P2 5.58 a 29.42 a 4.73 a 19.62 a 24.50 a
P3 5.64 a 27.86 a

L ARNE RS B (P <0.05) , N,

Note : Different lowercase letters indicate significant difference( P <0.05) , the same below.

2.3 Rk EX K EERBER S BRI

TR 7K P X6 R G AN [ e Bl R AR R M
SYTC L B SE AP AE 25 5 . BRAFRLIBE R AL R i
B it 8 7K P 3 I 52 S 1 0 5 AR A R b At
i B S8 e A8 7 S % 14 T 0, Lot Al S T LA
FWIAR A BER R & MR KN T P2 1 &
NEX &AL H R AR S FR e B R BER LR B 3
2 5% WKV 2 32 S ma fIRIE DX HC A8 37 4 B Y
RZE R, PL A P2 A R T8 AR
FRLE PO I P3 ZLBR[H] P1 A1 P2 kb3 2 [H] G i 25 1
FZSE(F4) . VIIE Sl B IR REAS L HE K B AR
B AR B A v I it A KT s B DR L v

HE— 2503 B R S 25 A B R AR
P A B BGPTSR 2R

H3BC B e A 2 I — G R . SR B R 43
BC He ] DL H, 8 3R 40 TE L 9] 5 v 1 4 B 2 A
B, TR RILRE I 54.45% ~T73.66%
PR HE 3 7K R AL v 8l 2R B9 23 TC L 491 257 o it 12t
KT3I 2 S I 5 AR B ke 35 P1 A 3 A
THER AR B 43 L, 2 A P2 Ab AR T
3.59% ~4.06% 1 1.94% ~1.99% , 45 A Fi ¥4 i 2%
i T P3 ALEE; P3 A 32K R gl 2R 1 43 IC L 481 0 i) A
PO P1 Fll P2 AbF$E T 4.48% ~5.24% 5.89% ~
8.14% M14.93% ~8.11% ,P0 P1 Fl P2 kb3 [a] JC ik
FRESF (R, VIR KT R AL 2 5 K SR
PRABE R (19530, 35 B A it K 7 A R TR R
ZWMMBNGE , dmafiEgRmaE T HETES
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Table 4 Effects of phosphorus level on phosphorus accumulation and distribution in organs of soybean at maturity stage

R RE 3 E He )
A 1 A3 7K 4b Phosphorus accumulation/ (kg+-hm ~?) Distribution ratio/ %
Year Fertility level Treatment i P S ¥k e 2 S Kok
Root Stem Pod skin Seed Root Stem Pod skin Seed
2022 B X PO 1.93 ¢ 4.39 ¢ 1.76 a 16.27 ¢ 7.95 be 18.13 b 7.23 a 66.69 a
High fertilizer area P1 2.30 b 5.13 be 2.03 a 21.24 a 7.49 ¢ 16.72 b 6.61 a 69.19 a
P2 2.84 a 5.60 b 2.46 a 20.83 ab  8.97 ab 17.68 b 7.76 a 65.60 a
P3 2.94 a 6.81 a 2.37 a 18.03 be 9.75 a 22.61 a 7.91 a 59.74 b
fIRALIX PO 1.65 ¢ 4.10 b 2.12b  12.92¢  7.93b 19.71b  10.28 a 62.07 a
Low fertilizer area P1 2.09b 4.50 b 2.26 b 18.03ab 7.77 Db 16.81 b 8.42 a 67.00 a
P2 2.51 a 4.96 b 2.80 a 19.16 a 8.54 b 16.84 b 9.56 a 65.06 a
P3 2.83 a 6.96 a 2.91 a 15.17 be 10.17 a 24.95 a 10.44 a 54.45 b
2023 AL X PO 1.39 ¢ 2.64 b 1.12 a 13.64 b 7.42 a 14.06 ab  6.00 a 72.52 ab
High fertilizer area P1 1.80 b 3.18 b 1.29 a 17.52 a 7.57 a 13.35 b 5.42 a 73.66 a
P2 2.02 a 3.75 a 1.49 a 16.74 ab 8.49 a 15.72 a 6.20 a 69.60 b
RAE X PO 1.19b 2.14 ¢ 1.01 ¢ 11.99 b 7.63 a 13.68 a 6.44 a 72.25 a
Low fertilizer area P1 1.72 a 3.0l b 1.33 b 15.98 a 7.83 a 13.64 a 6.06 a 72.47 a
P2 1.86 a 3.63 a 1.74 a 17.27 a 7.63 a 14.79 a 7.11 a 70.48 a
2.4 HFEBIKEXNKERZ MR =S 0 2.5 HEBIKEMNKEM EBTHRRAREENH T

Hi2e 5 W LI Y A0 R R S 3 ROt
FARARL, B 2023 4F e A XA Gk e T 45 Bt o i
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KT, W A T ok w2 0 4T B8 1 52 ) 7E A B 18] 47 7 22
5,2022 A it i AT X A 15 TG Jb 2 5 L I 3 1
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PR R AEAE S8 5% ) s AN [R) it il /K PR 7, Bk 2023
EEmEX P A ER P2 B ERS T
9. 82% 4, il 7K - Xof A Ak B R S AR 1 A ARG
ETES 2 Iy NS R 7358 QN R /3 Tk & | NS A e s3]
B K T A $2 5 52 e 14 s B AR A a4 LA Pl
A1 P2 Ab R A R K T PR SRR R R B
A N OB S TR 7 N N Tl o 1 7 N S T
HRGHERKRE , £ SMH kG 58P,
LEA AR I 25 AR FE AR DK, i
(A 2878 5 0 R A K B ™ i )R TG 8 3 1
YERT, PL AL 33 A% 8 I K P W] B A R K A K

it B 7K S %o K S b b 4 5 R B R AR
KOAFATAFAEZR, 72 FILIIKET,
KGR AL A iAo 1) M T R 2R B A it
Bl ZKSF- 3G T34 i, 2022 AEIRAR X K B4R A6 P3
AhFRAE PO AbFEML AT R R R R T
23.92% ,2023 iR AL X R G AR AL P2 b BH L -34S
THy A B PO AP E R T 13.95% , Hidy
A4 P E) TG 2 25 S KOG HE A LA BR 2023 4R
AR DXt FH 5 AL 258 A il Al S 408 38 186 o T R =2 A 3R
Wi AR R S A, 2022 A 2023 4R H At b
L IRy it e R R L BT 1 T R R
BT ER W (R 6), &G 2 Filmai LUl v, 78
Ze3t 6 ~7 FEIFEFF L H G R X S5 AR08 XX F B
NE AT SRASE S it 7K S X R G T B R
S B BAE AR T O B KT 1 4R R e
HEhN R AR AE I AR R 3 T R A AR (E
Jiti FH B AE 5 75 X K o2 g 0 b b 35 T 4 B i) L3R
WL ER M, DL ESRE AR 6 ~7 4R 5 11
Je R AR
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Table 5 Effects of phosphorus application level on agronomic traits and yield composition of soybean
R Rk HARIEHL BARRRLEL HRLE
AEf B 37K G OB
Plant height/ Nodes Pods number Seeds number 100-seed
Year Fertility level Treatment
cm number per plant per plant weight
2022 R X PO 91.33 a 12.83 b 23.03 a 57.07 b 19.39 a
High fertilizer area P1 100.30 a 13.77 a 24.07 a 58.43 b 19.60 a
P2 104.05 a 14.30 a 24.27 a 61.13 a 18.63 b
P3 106.98 a 14.33 a 24.00 a 57.73 b 17.97 b
fIRAEIX PO 94.83 a 12.97 ¢ 22.60 ab 56.53 a 17.74 a
Low fertilizer area P1 98.12 a 13.50 be 24.70 a 61.03 a 17.95 a
P2 103.40 a 14.10 ab 25.13 a 61.23 a 18.26 a
P3 107.35 a 14.39 a 24.30 ab 53.67 a 17.57 a
2023 FEX PO 88.42 ab 13.87 a 21.60 a 52.20 a 18.37 a
High fertilizer area P1 92.85 a 13.97 a 22.20 a 52.77 a 18.73 a
P2 84.55 b 13.40 a 20.90 a 51.13 a 19.00 a
IRAE X PO 75.03 b 12.83 b 19.63 a 44.23 a 18.70 a
Low fertilizer area P1 86.31 a 13.70 ab 20.47 a 49.87 a 19.07 a
P2 91.05 a 13.93 a 21.53 a 50.27 a 19.23 a
xo6 HMHIKENAZM EHTFURRAESNZ I
Table 6 Effects of phosphorus application level on aboveground dry matter accumulation of soybean
Bf kg-hm
NEFI 7K b3 2022 4F 2023 4F
Fertility level Treatment R1 R8 R1 RS R8
B X PO 1172 a 6489 a 832 b 4983 a 4924 a
High fertilizer area Pl 1211 a 6815 a 899 ab 5232 a 5069 a
P2 1264 a 6775 a 949 a 5518 a 4981 a
P3 1329 a 6639 a
fRAR X PO 1004 b 6202 a 672 a 4747 a 4438 b
Low fertilizer area P1 1093 ab 6514 a 728 a 4922 a 4979 a
P2 1155 ab 6630 a 778 a 5218 a 5112 a
P3 1245 a 6284 a
2.6 TEFIEHEXNTEBAS SERSE LGN FRRE SR & 5, Y0 53 31 Ry 35.73% ~52.41% |

I e 7 W R R A T A 25 R W)+ 9 e i R 4%
Mo EaE, AR R R T RIS i,
HAWE R 31.68% ~43.12% ;i i Xt + 34 B 41 Y
SINT R B, SREFFES A e, AT I8 S 4 H,0-P
NaHCO,-Pi NaOH-Pi NaOH-Po FI543-P ()& &
Fmn SR R 2k 44.05% ~78. 82% 148.03% ~
223.66% 23.84% ~37.92% 80.67% ~97.32% Fll
67.44% ~76.04% ,NaHCO,-Po Fl HCI-P & it . 3%
RAAR, R AIK IR BE 2 501 R 15, 58% ~ 28. 63% Fil
22.65% ~39.571% . WA iGEVEwEA /K F , SHFF
5 R LRGP R S 4t o T e Ml | b A5 TR M

43.20% ~54.03% F113.39% ~26.76% .

HE— 25 3 W5 I PR T o7 Al 1 LB T g A
FFad FGT - S8l 4 40 19 43 BC A AS [R5 PRl 4 43 h
FAEZSE SREFF B B LA A1 8 H X 36 1 25
B o HE TG S S S, S RN T g b AR R R Y
Fe i), B9 E R 3.37% ~4.95% ; BIEEIR T g S
BBy L], B MR K 4. 42% ~5.04% . RS ARk H
BT RO i N [ R 74 E 7 N oy 1 N1 e w4
I AESHE N AR T) . VAR, R AT A AR 2 = fa
FEASBE SRR, BRAL IR E A &
TR T R A R
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Table 7 Effects of straw returning to field on soil phosphorus fractions and distribution ratio {\ . mg-kg"

1

203 Phosphorus fractions

C TR TE oS I P B TR 25k L
AL Active phosphorus Moderately active phosphorus Stable phosphorus Total
Year Treatment hosoh

H,0- NaHCO;- NaHCO;- B NaOH-  NaOH- B HCl- A B phosphors
P Pi Po (Bt %) Pi (Bl %) P P (Kl %)
104.6 ¢ 288.3 b 247.6 b
2022 NS 11.6b 29.5¢ 63.5a 179.6 b 108.6 b 121.2 a 126.4 b 640.4 b
(16.3 a) (45.0 b) (38.7 a)
159.3 a 443.4 a 313.8 a
S(G) 19.6a 94.4a 45.3b 229.0 a 214.4 a 91.4b 222.4a 916.6 a
(17.4 a) (48.4 a) (34.2 b)
141.9 b 444.1 a 303.4 a
S(D) 18.1a 73.1b 50.7b 247.8 a 196.3 a 91.8b 2I11.6a 889.4 a
(15.9 a) (50.0 a) (34.1b)
112.7 b 315.5 ¢ 245.9 b
2023 NS 12.0¢ 27.4b 73.2a 208.3 b 107.1 ¢ 128.8a 117.1b 674.1 ¢
(16.7 a) (46.8 b) (36.5 a)
166.2 a 472.4 a 297.1 a
S(G) 21.5a 88.8a 559¢ 263.7 a 208.7 a 99.6 b 197.5 a 935.8 a
(17.8 a) (50.5 a) (31.8 b)
157.1 a 451.7 b 278.8 a
S(Db) 17.3b 77.9a 61.8b 258.0 a 193.8 b 77.8 ¢ 201.0 a 887.6 b
(17.7 a) (50.9 a) (31.4b)

3 itig

3.1 FEFIEESEEKEN RS20

H 1963 4FFF it KT EAS FHi4 F B I H g
L= A7 H 2011 4RI a SEtofs AT B e R id
Az TORFE A e il SRS AR K G, K E
FEFFIR 2 H 5 KRR S AR AR R AT 8 24331
254 8 500 F12 200 kg-hm "% FH kg K T-E
KESVERI BT, AR, RS A8 B X EY)
R AR A B B A IR ALONE , AT DA I 3 A A
AR BRI PR R B HEEIR 4R R RSy
AWy I % 4y R OBUR AR B R T 8 n
g ORI ARG R, TE AR IE S KT
R AR = g 3 B 3 8 TR AT 8 7 k) ax 5 LR
PO R (o Sk Y (2 Sl N T S Al { o iy
VERLECUN MBI ST 25 SR — B, il % K 52 1 14 7
FHEBERT AW IT T UESE T 3 B A4 il Wl A
FHREKGARENTYRME A RE T
Jerp T R AR TR 2R
F A AL ARt W KT 3 A K R R
S S B, Bt 2 R 1 B T, K R R
J AR AR Al R B, K 7 o i TR %) 2 g 5
BEA RS O R BV, A W oR R B AE A Ak
AR T 20 mg-kg ™ MARE 4 b @ AT DR R
LRI TEA 208 & f iR 5 60 mg-kg ™' YR
) 1 TR X K G T R E Y A
GRS IR A A & FTE 18.97 ~29.98 mg-kg ™,
Wi 5 e e K T 1 4 v R T R S NS AR Y
R TE 2 BV IR R R w R P2 > Pl

> PO > P3, 7EARAR X 24 e # /K - K F P1 RS, FERS i
AT FH X 7 e A S AR A T, IR 0, IR AR
XA TG BT —E BB, 7E = AL IX PO P1 A1 P2
Qb B E) R G P TG 3 22 5, T SR DR FE AT HL
RS RN AT, 20T 2 4F M AL H
Je , R R LR RE 70 15 20 82 5 B 2T LA 2 K S
BRER T R, B I B4 it FH B 4R BE 0% 38 i ok 9 Ry e
i (H S o 220 P B IR R R R B R AR R W
HU ) ARG G T R R R
RN G-, B P2 AT R
ERBERET P3ABE Al GER h Tk i ek
IR ik B SR AR B VP IRAE D, R T RE I £,
WAFTFAEL R T 9 B B RS AR5k 56 4
PR TR R R R v A B S R A N i 2 Y
Jiti B 7K - T 8 0 R KBRS KR L B Rk R ORI T R
it S 2 S B R TR R BRI
D SRS R
3.2 MEBYKEXNKEBRERESHEMNZ N
ARWFGEHAE 2 B SKE T s AR ¥ o] LU
K B R A WS R R AT RSN B Y
P K P K G R R T AR gk
WEHARMR R —8, AR, KGR,
r U %) B SR e G T 8 4 T, L 24 i
B KT P2 B, R 2 R o I R Bk s R
LR, X R & # BB R B R Ko
Fe B RIS & B, 7 2 FhAE S K-, 39 £ BN PL
LR A T R PR R R 50, P3 AL R
RS TR AR ], R R
A it PR | 25 i Bl R 775 FR dn B P A LR
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B A T AL NFE B R W i AR
R A /N2 AR B RS B 1, I S BRI /N 7™
N INAE XTI AR RS BRI TR AL
R ESRCLLE], ABFFE 2022 4E P FL
KO T HIRIN P3 bR P B R R B
ST P2 A3, 150 BH a5 9 e B 7K O S BE 4R =k
BB 2 A R WA T 2 PR R RS Y
3.3 EFEEX LIEBAS NI

Ba it FHBR AT A1, 65 AT AA -t 2 1) 39 5 Al £
MEERHEZ —, Zhang 55 MBI R, 555
FFES AR EL, RS FF30 H 3532 0 7 L4 2 i | 3Rl
WL R PE . ARSI FEARFIE S KT
FEAFA H SRS FF 2 AR LY B8 18 T -3 ik
i (05 F K T NaHCO,-Po 1 HCI-P HY 5 &,
TR AT 685 HCL-P Fl NaHCO,-Po 1 43 fiff Fil i
U 2K, i FASFFRE #b 70 1 1 1k £ 3 b i — 35 20 B
£ N(TE7 3=/ a4 7410 4 (5] e b LR 3
FREL R A W 5T R RS AR AL I R R
MR A0 (R AR R AE 1 R A F
FALAR LA S5 e, AE S AR b, A AT AT 2
(i e w L W & A IR SRS Y RN e T 2
T4 4 SEwE 2% A A5 Pk A W 0T 8 1 A BBk
FHAE 43 T A R AF I 2 B B S b R
A Sy vl AT R AE - HERE ZOR DL, B4 4 2 (R
(G AL B S e il (0 A A5 AR PR - S A% =
RXTAE 4 Tl 1 W2 i B 22 B T 5% W 45 K, H,0-P AT
NaHCO,-P J& 4 %0 B = B2 43, NaOH-P Ky H i
PEBRALSY, T HCL-P FI5% i 250 (0 AT R M 4 I,
PN Rl I o S Y AN R (i ol
NaHCO,-Po Fl HCI-P & &  (HYEHE & 7 2 & &1
R N 7 | L AR T DN el = N
TR L R PR (W IV A S L N g T, i Se RS AT A
M 6 ~7 4F 5 e AL 117K~ 3w 41 7 % A7
FEZE 5T, AT e PR A A 0 A1 Ay A 3 LAl A
T B IR 4Y, R IR B o 398 v i %) IR AT ek
AL w2 S [T O 2 R B T B e w4
B AR 1458 AR T EAN S —E BRI

4 Z5ig

HEAEFF AR 6 ~ 7 4516 2 ML I K
AR T A i e DR R AT A R A e fd
WERE ST A2 B R B P e 1 R el i B
AR AR AWl 20 i, DT i o e Sl XA K
P 5 3 AL A [ 3 1 2 S LA, 52 o g
A A 5 (BT B8 0o R R X it Wl 7K ~F- 149 B v 35 B
Ohy T L 4 8 A e B RE 8 X 2 O A R i X AR R
AT R S BN o B K K
R 2R AR R A A0 T W OB R AT 25 1 e ik

YRR, AR F 85 2 kR (5552 F i, = e
DXl A A XA 0 7= TG i 3 R ), A 24 b R
JEFH 156 kg-hm > 3R FIg/ 30% A B
SXREARARNE DX R &7 i, I HLak e i il R L 1 7K
Totd TR G/ By3g I, A i s i
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