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8 E. R S ER R A AR R, ASaUES SR ARSI AR, HHRATEREAL . HAIREIC . RIS A . B
NEHREFERR . BRAC+RT S AL 5 AL RE, Fr R RIS AR SR . SRR EEE LRI B AR S . B RIB A LSO
BERTRCRI I sEm o 45 R R . OELIRBE SRR X N/ E R Bk o i, RIUOVAEERS E>Re b t>h i+ dond:4
FAeRE W E R R L AR T AR X N AP A RO A, R AIRE X BRI A IR 40.72% . 84.80%, QRRBHBETR LK
e, Il IR EER N, RFEEE I Re M SR LR EER A, EEBHIE R R R AR
B RURR B, h Rt BB TR A R K R, RO X IR A R R 63.20% . DERBHIRAT AT
+HEGPETCHLEE . NaOH-Pi, NaHCO;-Po, NaOH-Po Hufi, 41 HCI-Pi FLffil. FRNAE 905 ok b B GE 5 4 = Rt 06 1 TC AL L
B, 5 A S . AN AR TSN i S AR AR X R 4 B HCL-Pi Fu BB IRSURAE TR i £
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Effects of Different Management on Phosphorus Fractions in Coastal Saline Soil and

Phosphorus Absorption and Utilization by Crops

GAO Shan 2, YANG Jinsong '*, YAO Rongjiang', CAO Yifan', ZHU Hai', SUN Yunpeng', WANG Xiangping', XIE Wenping'
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Low availability of phosphorus (P) universally occurs in coastal saline soil. A root-bag pot experiment was conducted,
5 treatments were designed: 1) CK,, no application of P; 2) CK, conventional P fertilizer; 3) FC, application of biochar; 4) FH,
application of humic acid; 5) FM, application of organic and inorganic P. The effects of different treatments on the content of
available P, P fractions and P absorption were investigated for non, light and moderate saline soils, respectively. The results
showed that:1) Available P contents in rhizosphere and non-rhizosphere soils decreased with the increase of soil salinity. The
addition of biochar significantly increased available P in light and moderate saline soils, which were 40.72% and 84.80% higher
than those of CK, respectively. 2) The salinization obstruction decreased barley yield and P absorption by barley aboveground.
All treatments promoted P uptake by barley in saline soil and improved the utilization rate of P fertilizer. The yield-increasing
effect was not significant in light saline soil for all treatments, while FC treatment significantly increased barley yield by 63.20%
in moderate saline soil than CK. 3) Salinization obstruction reduced the proportion of soil active inorganic P, NaOH-P;,
NaHCO;-P, and NaOH-P,, but increased the proportion of HCI-P;. In conclusion, FC treatment significantly increased the
proportion of active inorganic P in saline soil, which improved the availability of soil phosphorus, and FC and FM treatments
reduced HCI-P; ratio more in moderate saline soil than in light saline soil.

Key words: Saline soil; Phosphorus fraction; Phosphorus use efficiency; Management measures
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% - HEAEBRR SRR P X B B ORI (B 1
BB sh R 2%, Oy e Ak Ve M LA e i
TEARREAE E b, 1 I Y 2 2R F RN
10% ~25%), ik, +IEPERIEE KA kR
R — TR N A e Y AR R R ) R A
A LK I, AR B ah AR A T - R 0 e Ak B A AL
PECL, L, FFITARPR e R IE S A AL L AEY)
SR 2 SR, )T B S IR O | R v
FIFRZCR A EEE L.

Y VAR AR T8 - A R R P o AR TP TR B A AR
X—ZE I, FEER B A, R e R e Y
S, it A B LU RO i A M B LR S
A A PR R R I e . A BB
PEAE e A R, [ Bt AR 9tk A ik
w5 2 AR RS MR, i R
ReAk, PHASAED XTI, TS B0 2K ik
BN A AT SRR AR

KISk, EWNANEE A R+ | e
ARG T RN, bt A TR | A R
A HLIERT 2 R+ IR MR A A — e
RIS AR R, SR A T AR R
Yy BERE AR 18 pH FNER 4y, R R HIARPR + 565K
BT A, EYIRA B S AR, A
+HEFRESLES Olsen-P i, (Rt RISk,
AT R e A R R R B R
BRI | 2840 | 455 S ThRE , REME RIS - HEER Bl Ax |
P AR BE S AL ORI g IR A NI S o
PRt A7 IR - HETCHLBR AL o (1 S i 25 S R B, i A8
FE PR REWR A A1 B 50, AL TCHLBE AL . fLIE S A HL
NEBCHVE R A& e 2R3 , g1z W B ER b +
) B R RIS AE D5 THT , B AW 98 48 vh Ak £ 3885 A 1)

REJT I, A HLAEHE i - A WL & i M e F5 35 00
iy, PEMESEE AR A BT HGE T A AUE
UG ER T LA, (R IR R VR | BRI
- B W 1) LA S B R e b

BAR BRI SIRGE T AR TR S SRR A
BLAEAE Ry £5 357 + ol B 70006 R 955 1 o ) ke 3% T i
XS B BRTHCR: 15 H R AR5 2200 5 X £h 35
TR B RACR . VR i DA A A S 1
B, HMFRER R —. Hedley Bz rgikE—
Foft i e AT ML AN G AILBAE A0 5 ol & BEAG B 5 0
%, ZRNESMEE T ZAAT P B A E AR e
RGN 2 R ARG GE N 43 R O5 1%, 5 5r2¢ 5 R
F Hedley B R /r9kte 8 B P M| e ™)
S HE LT T RIS, iR BTk A A
Hedley B3 HMIEIRAARTESr, 1 H AR FR G
3o £ B AR 5T R B B AT AN [ 8 4 4 it X AR PR B
AL S50 SR i A5 AT R o A9 LA D3 dL
TEIEMER A P AP R B IR X 4, SR FARAS
AR T A A i HARPR B R TS
FEAL KA RIS ORI T B2, X B R g R Ak
A H - Sl R0 S e sSOR P 3 A F R S

1 #RERE

1.1 ikt

R LR ATLHA RGBS A TIREX
(32°39'N, 120°56' E), J& T if:r Bl B e v 4 3 (1]
BRTE] 2016 4F), LHESERSh s fER 25, Wik -0
B SO X B b LA RT3 o e i £ W w7 A
33, HrpabR(2 ~ 0.22 mm). #3022 ~ 0.002 mm)
H1 %k K7 (<0.002 mm) 1) 5T & 53 500 Bk 3.48%
75.76% . 20.76%Y, - HERYHABFEANE T L 1,

F1 i HIEERMR

Table 1 Basic properties of tested soils

e pH i B H#W  H,0-P;,  NaHCO;-P;  NaHCOs;-P,  NaOH-P; NaOH-P, HCI-P;

(g/kg) (g/kg)  (mg/kg) (mgkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg)

E| N 877  0.51 812.45 44.41 12.55 80.86 6.79 35.23 13.89 496.58
REHFLE 9.00 1.55 709.95 21.04 4.77 41.52 425 22.44 9.58 483.66
RERE L 930 2.53 651.20 11.05 2.15 15.06 491 11.42 491 485.1

. Fd H,0-P; #l NaHCO;-P; 12 H3EIE PERE R 0 £ 3240 43 ; NaOH-P; Jy 28 i% ME LB ; NaHCO;-P, il YA PE A HLBE; NaOH-P,

JE BRI B 25 45 A A DL s HCL-P, AR E PEREDY

RIS KA R 55, il LAl A BR A A
fefit, I AN MIRER (% N 466 g/kg), BRAE N
BERRES (7% P2Os 140 g/kg)o AWV AEFALO
AV TR BR l SHEE A B RS FE R TS, ki

J& 600°C, s AbITIE] 20 s, A28 5N 29.5 mg/kg),
JE TR H K U = A BRI AL, 35 A HLAE
REHEHANUIEA A AR AL CE LT 460 g/kg, N
12 g/lkg, P,0531 g/kg, K,0 10 g/kg),
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1.2 RIegit

RIETF 2017—2018 4F-FE H ERb 25 B g o - 45E00F
GERT N AT o BRI BIFEAE R 1(S) . FREEER
(DRI EEER 5+ (Z) IR A EREAL (CKo) 7 HLBEAL
(CK). BEAE+AEYIH(FC) . BEAE+E SR (FH) . BEAE+
FSAPUIEEM)EL 5 S bpe, B EMEE 3 K,
IRIR AR S X 3B AT 10 Hifi RIS,
AR (EAS 25 cm, = 26 cm)%E+ 11 kg, FIH
300 HJE ™25 cm x 35 cm) ¥ 35281143 1 2 4~ X 38,
HrpiRag N+ 3 kg, HEASEA 8 kg HIEMY RN
e SRR T A HEKEL, BEBE A SR ik
W AEFE R R EE ] 8, SRIETEER ik . N
1 P,Os Jiti FH 2354 100 mg/kg #1 67 mg/kg, H
RIEHIRE, BN 6202, BRI N HEmRES,
VEHNE — MRt A, e s i A= 9y J52 < FH RS i A AILTE
A B %) At At ) e A5 8 0 3 LAt o PERE b 2 i
FEAERL . Bl R CER B . RS R AR S A HLAE) 5
THHR A (RN SARAHM LR S R A, H iR
RHE 1.3 glom’ 732554 o RAFRE LW 4495 K
i, AN, A RO R R K Y 60% ~ 90%.
KGR T L HE ARSI AEFIETE 2017 47 11
H 30 H), Al 8 AT R HEMEEIT), KE
WERSE (2018 4 5 A 16 H )3l REMAS A H IR IX
) FIAT S REARLS 2 em APH EIEERR X 1) LR
FERF BT .
1.3 HHERXESNE
1.3.1 FEACRE FERFUOGRSE , L4 k4
FRASPIAE 0 ~ 20 em HHE, R4 3 N, IREWA)E
T a0 G T A . AR . SR AR
FEAS, BTZMEE, 7E 105°C AT 30 min, 70°C FHLT
ZfHE, FEFFFFFROR L 0.5 mm G, 43500 4
1.3.2 FE &I Jr ik TIEARBEH 0.5 mol/L
NaHCO; = #2418 b A7k e, 28 H,S0,-
HCIO, TH AP A . TR R
Tissen”*M& 1E Y Hedley /344 512 , MR FH 258
FIK. 0.5 mol/L NaHCOs(pH 8.5). 0.1 mol/L NaOH
A1 1 moV/L HC 242 T3, BT AIENE FikiR
P& W 1Y AL W (Py) % i (HoO-P; . NaHCO;-P; |
NaOH-P; fil HCI-P;), J&#% NaHCO; f1 NaOH 242
ZRIR - R R BN A, e B (PY & ST EAT
BB (P,) & (P FI Py 92 (H)(H,0-P,. NaHCO;-P, il
NaOH-P,). /& + 585k i % H H,SO,-HC10, 7.~
FRBR BT HL £ 0 5 R B SR B (R-P) o AEAREE S 4

W5 R FH HaSO4-H 0, THA, BB L (A I o
133 EARX TS = 247xEC,.5+0.26, K.
TS L Eadh & (gke), ECs HAIKIELI 1:5
BBy I S R (dS/m);  MEMIWEE R (kg/hm?) =FF
R B (kg/hm®) < FFRL S B B (%) + R FE R
(kg/hm?) x FEFFEBEE (%); BEALFI 2R (%)=(iti B
DX by S W 9 — A i Al X L 5 VR o )/
%100,
1.4 HESKITESHF

BE b P N 4835 B 3% ] Microsoft Excel
2010 -1 IBM SPSS Statistics 20.0 x4, A [Rl4b 3
[a] %) 22 5 i VK SF-42 B Duncan 23017 2 8 %S,
KM SigmaPlot 13.0 3 F#AT7ER .

2 HEREHN

2.1 FEBEENREAMTEENBSENE
A& 1 FR, 5 SCKo AbFH(FRAEER T 4+ LAY AR
JEwE AL EE, DL RoR kSR EDAHEE, DCK,. ZCK,
Ab FEAR DX A A 20w B it 43 i AR 45.17% . 69.15%,
FEI R A RO B BEER 2 () T = TR AIG , 158 BH 6 el
TR R & . TER B 1 1, TR
PIREA R RE P2 MR X N AN 8l &, Horb DFC
b AR X A AT 2w & i3 DCK AR 5 40.72%,
#Z5R3, DFH, DFM 4b#% DCK AbBEo35iE &
10.48%. 6.65%. fEHVEEER 1= [, Bk ZFH Ab3Emg A
REARRAD , AN [ 45 5 T R DX P o1 38 3l
A, Hd ZFC Kb3 2 i X A o
SE, M ZCK AbHRE 84.80%, ZFM AbFi%ES ZCK
APREE 5 9.67%. B TAEYIRT 13T R AR, AN
b PR AR X A A S IR THRR X 3R
JEE R0 AR TR AR R X AT R e
ETARMRIX, B IR . A AR BRARN .
22 FAEEENAKEFERBEERAENI D
221 KRE/FEEBERW SR hF2 0, 549
R ARG, RO R RS i, W Ak 2
FEREE . PR R R DCK,. ZCK, 43l
P& 10.36%. 64.71%; WSINAEY) BTk e i Ak 15t
TR A, Foh e B R AR Tk 3
BORWEE, B ZCK IR T 63.20%; TR Rt
1 I, DFH #l DFM Ab3E KA 177 e DCK Ab 3%
BIEME, mrEbERit FE, ZFH, ZFM 4bBRAESR
K, UL R LSRR . R A P
A PRI R RACRIE TR . FERIEREILE L,
DFC. DFH. DFM AbHE¥RE I 3558 i R 32 s i
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T 151 d d cd
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0 1 1 1
7ZCK, ZCK ZFH  ZFM
(FERE EARING S b 3 7R A [F] b BR8] 22 5+ 7E P<0.05 7K1 2. 3)
1 FRIBEEETREAMLIEENHESE
Fig. 1 Contents of available P in rhizosphere and non-rhizosphere soils under different treatments
2 TREIAEHERMXEFE. BHEREH AN
Table 2 Grain yields and P uptake of barleys under different measures
+ A Ab R 7=t (kg/hm?) B Z W i (kg/hm®) AR 2
AR s B FEARL T A B (%)
E| N SCK, 5153 b 4113 b 9079b 20.92b 292¢ 23.85b -
SCK 5833 a 4384 ab 10217 a 22.19 ab 4.26b 26.44 b 2.92b
SFC 5785a 4928a 10713 a 25.14a 5.82a 30.95a 5.93a
SFH 59394 4342 ab 10281 a 22.76 ab 3.38 be 26.14 b 2.72b
SFM 5758a 4270 ab 10028 a 22.93 ab 458b 27.51b 3.64b
iR+ DCK, 4663 a 3475¢ 8138b 18.54 ¢ 293D 2147 ¢ -
DCK 4735a 4356 ab 9091 ab 2191b 4.09b 26.00 b 2.25b
DFC 5032a 4550a 9583a 23.38 ab 6.97 a 30.35a 5.92a
DFH 43838a 3906 abc 8 743 ab 23.13 ab 7.49 a 30.62 a 6.49 a
DFM 5057 a 3737 be 8793 ab 24.44 a 4.89b 2933 a 524a
R L ZCK, 1627b 1577b 3204b 5.96d 1.27¢ 7.24d -
7ZCK 1790 b 1599 b 3389b 6.79 cd 1.67 be 8.46 cd 0.75¢
ZFC 2705a 2826a 5531a 10.83 a 337a 14.19a 433 a
ZFH 1817b 1663 b 3480 b 7.79 be 1.79 be 9.59 be 1.26 be
ZFM 1829b 1706 b 3535b 8.84 b 233b 11.17 b 231b

I FSIARE/NG PR Al — L EARRIALBEAE P<0.05 KF25 3%, TR,

Wi, B DCK AH IS 16.73%. 17.77% F
12.81%; TZEHEERGE+ 1, ZFC. ZFM Ab¥ g &
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IR - PR O I R W S AR R SR O R 695

P B R AR SR AN T
222 REBHZFMAR  fEAEERBiL L, B SFC
Ab PR A S WAL A S A, oA AL T B A I
R SCK AbH 2 SR . it il Ak FE T W EL R P R 3
BN SCK>DCK>ZCK, i3 HH il 5 5 4 05 5 AL 1)
%R, EREEEi+ E, DFC. DFH, DFM 4b
G E P R A AR, A DCK ¥R 5t m T
4.24%.3.67%.2.99%. MAEH R+ I, {LZFC.
ZFM Ah 3R R m IR H %, ZFH AR PR RCR
ENUIRTR
23 PAEEBNRE T IESERSHNE

1F Hedley B 2 43 7754, H,0-P; Fll NaHCO;-P;
SEAHY) TSR B2 43, b S R Y 3
B G 3 3 TR, 5 SCKo AR FEAH EE , DCK,
5 ZCK, AbFRE PETCHLBE Y L1 53 51 B 3.58%
6.69%. AEERT N [RIJAHE RS T 06 1 TOHLEE 2
H 8.20% ~ 10.13%, & SFH Ab¥HAs SCK Ab i i 2 14
I Herm oAU 5 LAk, b3S SCK Ab¥ETE
WS ERE . PR L, WY TRy
fig e v RIETE PR CALBE L], 3¢ DCK Al ZCK
S FRAY IR T 1.8% . 3.42%. USRS FH R A 35 1
IR ER IR PR LB L], 45 DCK Ab PR
T 0.58%, MMifEHEEERm+ FIEA M. ZFM Ab3
B ZCK AbFidRBdE SR By . rp R ER Y LA M TT LB
A He

NaOH-P; XY A RUHEAR, iR R i B R 22 1%
AT R A R, T T M IO LY
HAREhm B, R AT R 14 NaOH-P; A L

Bl BInA Y B RE N R AR R = R | PR
NaOH-P; [Lfi], Hirf ZFC 4bPi# ZCK AbBERE T
0.29%, HAREES , HAHE T NaOH-P; b5
B AT HEA B 22 S N K

NaHCO;-P, FEZ A A HLBE, o] [n] I8
AN FEA RO, T NaOH-P, 32352 + 3 P & 5 e
KR SANEE. & 3 A, EigEEE T+
SR AT HLEE Y ELBIAR D A 1.49% ~ 2.48%.
WIMAP T . S TEIR AN RS A A BB AL FEAS SCK Ab
PHEE—E B L2 M AEER B+ T NaHCOs-P, 1 L A7) 5
MAEERE + I NaHCO5-P, 5 Ft i N AH L 3R
1%, VERHAEER RS T PR PR i RE £ i 1A HLBE Y
ik, Hrh DFM Hl ZFM Kb BRI B R T 1%
NaHCOs-P, Hefii], Wi 4bFE T NaOH-P, fif i He i 5
BB XT MR AL BTG 3 25 5, RBERS T AN [R] R4
5t 3 NaOH-P, (3% fLBE 1A PR .

HCI-P; R AME AL A BB AE Y R, Bl Ry 2
Roe s, R 3 R, EIGER T 4 R e b
MW T2 HCL-P; JERAATE, i APl &= & iy
68.10% ~ 78.06%. #5 L3 HCI-P; LMy 284k
H,O-P;. NaHCO;-P; fll NaOH-P; #HJz . 5AEEh 15 +-4H
Ho, ERORREASHE S T I HCL-P; BB, BE(R L
SR AT RO o AR R R R VR R i X i
X +4%¢ HCI-P; tbfi], fEdEBERA R, 7Erh B R
+ I, ZFC F1 ZFM AbPE¥IRE B E L4 HCL-P;
Fefsil, # ZCK AbERSR5IFEAR 5.21% . 3.69%, ZFH 4t
PR 43 HCI-P; FLB LA K, e R+
VPR G £ 3 HCL-P; H A ) B AR AN .35 .

x3 ARFEERT DIRERSHA LG

Table 3  Proportion of soil P fractions under different treatments

+ 1 AbFR Hedley #5 A& & i 4= L4 (%) TEETCA LS
ey H,O-P; NaHCO;-P;  NaOH-P; HCI-P; NaHCO;-P, NaOH-P, R-P i (%)
E[E3N SCK, 1.12b 7.77ab 3.80a 62.71 ab 0.49 a 1.61a 22.46 be 8.89 be
it SCK 1.23b 8.43 a 4.00 a 63.64 a 0.41a 1.38b 20.82 ¢ 9.66 ab
SFC 1.67a 8.46 a 3.82a 58.69 be 0.66 a 136 b 25.15 ab 10.13 a
SFH 1.06 b 7.13b 3.60 a 58.92¢ 0.56 a 131b 27.44a 8.20 ¢
SFM 1.10b 8.15a 3.84a 5823 ¢ 0.55a 1.51 ab 26.58 a 9.25 abc
=iy DCK, 0.62d 4.69 ¢ 2.79b 68.54 a 0.84 a 133a 21.18 a 531d
it DCK 0.72 cd 5.02 be 2.89 ab 69.56 a 1.04a 1.44a 19.34 ab 573 cd
DFC 147a 6.06 a 3.04a 68.10 a 0.92a 1294 19.12b 7.53a
DFH 0.88 b 543b 2.96 ab 68.79 a 0.75 ab 142a 19.77 ab 6.31b
DFM 0.74 ¢ 535b 2.82b 68.76 a 0.53 b 135a 20.45 ab 6.09 be
i 7ZCK, 032¢ 1.88d 1.66 ¢ 78.06 a 0.65 ab 1.09a 16.34 ¢ 220d
it ZCK 0.67b 2.84¢ 2.11b 76.33 b 0.79 a 0.89 b 16.38 ¢ 3.51 be
ZFC 225a 468a 240a 71.12 ¢ 0.61 ab 0.90 b 18.04 b 6.93 a
ZFH 0.51 be 2.85¢ 2.00 b 75.92 b 0.67 ab 0.88 b 17.18 be 335¢
ZFM 0.71b 330b 2.05b 72.64 ¢ 0.59b 0.90 b 19.80 a 4.02b
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3.1 B HERT iR S R R R R
ArEm

AR RE NS B IR, — B
Wi+ e R B AR th TR R R
Gy, AR PR - ER A AT R B e A
BRI BRI R, TR B9 A KR K
X - SJEXES PR 2 A0 TE AL, AR s - 498 P 50 5
WP T, R B ARPRE NP, X EA
R R —2 R L b, REWERGE
MR X A A5 5 i IR T ARAR X g8, R B
B AR DX OB T BREG 1 P RE RV AN TR R
it HR XA SO i SRR X 25 SN, X AT g SR
TAEER 53 W30 80 B 17 0 T ] 1 R 2 %) - R R
BB, AT AR P 5 AN B . B3 AR ge 6
TESR AR EE AR B ZFH Ab3 AL, HoAth 83 it
FIREAS [F) P2 B 4 Ry AR DX R AR X 3984 20wl 7 it o
th DFC Fll ZFC A3 AR [X 4 584 il & 0 AUt
JIES Ak 380 38 S s, 3% P P 2B 0 I o e AR v R
MR, XS5 EEPIREE R -8 Y TR
e R S N R R T A R A B A
F & BT AR BEAE R R, T
X A h B A R . ZREIVERT . LA,
AW 5 e i T 3 e e s R I Y A SR PR EE 1T
AR TS, (A5 IR A W B . R AR AR
[EIEE3 -7 R i SR 1531 S I ) ¥ (B s 4 <00] R
PRl F BE S M R 1 Ak, AR iR ARRAE %t 3243 A M e A
AERER AR, AR b, S5AERE R M,
RIS REARVE Y = 5, PHIVEYI XS R Wi,
JRR AR P AEE KR CL L SO B T 5 R
FEA T, HASA R s D R R AR AT T
SR ERENCAR LG, A [R5 R it RE A (W) R B i
I R L R X B AR, B R
R, BRI R, BRAE AN 10 ~ 200 g/kg
JEEFE IR W] B 5 B KB 2R WS i A I R AT RO Y
o H SRR R B, AN AE Y R AR AE AR
/N RAR AR, R R . B P AR
WK, ESE 7 a AHUE SR ERE B2 (e K
FEXTR . IR, SRR SRR . XS
IS SRAA . 55 UG BEIEAT He , AR JR 5 it 7 2
e A Z2 % A B 2R MRS (] S BB AN ) R 4 e
e, OIS RIS i RE i R [ 2
AL A TR, R AL A P A R

32 AEEEXNRRIBASSENE

1F Hedley #Z %4, H,0-P;. NaHCO;-P; Fll
NaOH-P; g\ A& 245 800 TCHLBE IR, 11 HCL-P; X
DU AL A S R DA A SRR TG P
ARWFFELERF, BMAY FR e @R . PR
B HETOHLEE . NaOH-P; (5 kb, F#(IX L€ HCI-P;
e, ELAE R ER B 1 HCI-P; 14 He 1) S5 25 AT
X5 E IR R — 8 AR B 2L
L FR T AR A5 A, it A 8 rh & R kAR 41
AR X 5 0 A F AT 920 = 9% 7 AR 2 - 1) i
BT AR A RS T R I | LA
B A TR AR T 4 T S A 3 1A 1 R A A ]
WA S5 R AL S TE N HA-M-BERREL 45 &4, W
/- TR A B, B R AR R A R Alvarez
LW R W], 78 pH 7.5 S50 T R BE IR AT A R0 2%
AR A R Y AL . ARSI IR
TS 5 TR Be — AR B - 4 P O AL
NaOH-P; Fufl, WA HCI-P; o], T o 28 R vk 4 2R
ANBL . AT RS T BN 4 pH B, R T
JE AR X - e 2R A G AL o A AL W] gD + 3
XPALRE B0 R, AR SEREITE AL, EY IR I
ROBEIRCY . ARBEIE R, R R R R
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