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MARARHEERSHBE FRMARR, W ARKRE T ORERATUREH
o MIHMBBRNWARRIME, BOWRBEH (CaSO, - 2H,0), = (Na,SO, » 10H,0),
EFl# (MgSO, - 7H,0), ‘A (NaCl) LARAIFTHEE, FHMFZRENEM. AEXFG
BRI B E DA ERES XY, IR T BB, RRHEERBERL
BREL,EMNR: SIRNBRERENGR (NaCl), BT (Na SO, « 10H,0) JiK 3 RM
TR (NaSO,), BBBIMEN, MEMSERNER —BEM Na,Ca(S0.),, BT
TP RURLEEN LIRS RAOE R NP, SRR T Db SN —EKE W
HOFRAL R B R T S = R RO B o

KUK, EHRLIAR D ERRALEI NS E,RE LB RDPETOARK
MER, THRESEIRINIE . B BB, MARRINEE ER, H3t ekt
o238, [ERAESWERRBEFROESHR, X2 RBEME RTINS
Bo Rt MBLRFER, BBVEREHLERNYERG, AEENRLLERNN
FHERARBEBRLINREESHE, RRAZIIAMNER,

EER, LMHBE MRS ECERAER, XML HELATHRRLHAR, =8
WrR B N A H S R M T AR AE DA R B 40 33 LR i ¥ N, Peodaposat+a)
RERIEABFAMNLSERTEHEMSEER, A (NaCl), FKIEH (NaSO,),
FEIEMH (NaCa(SO4):) HEEEM (NaMg(S0,): - 4H:0), ERABHMBETEEENW
KT, HEHXEHEER (Tomoautoi crenb) #H MR PRFNELE., dK
AW (CaSO, - 1/2H,0) MITLAKTER (NaSO,)o Driessen F1 Schoorl™ 5 Fl4q$f#id 8
R, ¥ THEHEKER (Konya) £t MRELER PO ORBEERMT
FTHENMEEENEE, Stoops EVHAMBHEMATARSKBERSHT LEREBEEM
BN EERBREY o5 A BB 2 TR (Na:SO, - 10H,0), TKTER (NaSO,),
AKBEH (MgsO, - 6H,0), HHEM (Na,Mg(SO,), - 4H,0) K AW (CaSO, - 2H,0),
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¥KEW (CaSO, - 1/2H,0) E, ANAHBEKNBHMUST, RO T ERHOHIEE
RREL EMNNERSIRTRBEFHEED R Fo Doner'® M LHIKE HEBRMEL . Xk
MNHRBRET WO RFART TRIT Eswaran® FEM@a sk, X HRITHNLED
i3t B+ MR BRAFR PRORERETHR, REBELONAEGNF, ¥ 3—4 EXER
HEFREREARDIRANER SO RBERARBERE, BIRRE ZRITH, 4700
RS MEBKRE BE BEAX, Tursina" RAX R BOBRERRR G 3 5
AR AR R A IER S X LR BN, 1T TR B R, AT
MR,

AXBHAGBRADHEE. SR TFEHRRENXHLKTHITENEAFE, ¥1
WMy ARGMEETRE., ARIMERE—ERAFTITHNREZOESHER
HELRPHERBIRIRE, R LR ES 0 REBHKRE,

—, BREWAHE

HREBAZR: (1) RERE-BAHEL . REFETSEaM. X o—12 EDRAELHAR
B R, 12—2¢ BEXAERE B —ERWERE,FLRKES, SRR LAZEIRE (20—40 £5)
BRETAIRBNRTMNEREVRE EBVRNRHREE . EXRRAHEEAMTRF RGN L —&
RBRGk. (2) BiLy-wBEE L. REFARERM. RENHRLER, 1—17 BEXIELOL—R
RBE, TRAEOABNRNESR. (3) iyt MRS IIREFEE S BRI HAVEHE
Iy LRMRBRINAEHENREHINRERER . FML—RRE RRT KA RRIEEIE
ZRIBHE.

ERADMHAER AT R LIMEBRAERIBEEEE, SIRERMETILR, HETAHE
BN RER. BER—HRRLIMER, 2 TRABRERNRES G ELIHBTRUBATIEER

21 TMEBERHITER (LKL 1:5)

Table 1 Soluble salt in different saline soils (1:5 soil: water extract)

= B F @A I’
Horinen 0% < (BEAR100%1)
SREEME A Composition of ions (meqf100g soil) cl-/s0i- | SAR
Site T ‘
(em)l T F % B pueor |o- | sor | catt| Mgt |Nat 4 K+
Depth egime of soi
¥ @ | 0—12| mamt-mBsE 2.39 [s6s | 257 |33.5] 157 908 2.19 | 93
MR E L 12—24 Bimmt-BRBkl 0.9 | 97 253 |15.0| 18.0| 383 0.38 | 94
0—1 | +-hsks 1.98 [ 138 199 | 20.0| 61.6 269 0.69 42
ﬁsfﬁﬁim 1—11 ®xmt-apae! 3.24 |232.8) 315 |26.0 | 171 414 0.74 | 42
11—17] gemmyt-w®ma| 2.04 | 25.00 227 [14.0] 23.6 | 226 0.11 52
0—1 0.47 | 14.3] 2.29 |1.78| 6.02 | 9.33 6.27 4.7
ﬁﬁf 1—5 [BgmmmLwies 055 [6.92| 1.90 [0.24| o0.67 8.47 3.64 | 12.5
5—10 0.90 | 2.43| 1.34 [o0.08| 0.20 | 4.39 1.81 | 11.8
= 3 Y I —— 5.76 73
Ry P02 t-BsmER | 0.8 | 173 302 |12.8] 0.5 190
WEES |o—1 |[Bemsetmral o.51 |s4.8] 071 |5.47] 13.6 | 36.98 7.712 12
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BB 0 B A%, B K —Sh ik A AR A AR, 4B ER 26 4T 1 RONRFF Fsh 28 2 A0
HARR,HEERESSHAMN TR TR, EEZRESEFRAMRENY
W, B AT IR SR E A % Ro

B 1-2, b, ¢ ¥R (24°C) T, FREBMBIMETRE M B AT HR
R, ARAAET(EEFSHETINSHEFRRETFRYEMN 5% LI ERE
S1& BN, BTRMA KD ERAKRE, ERLEMETRTESEWNE, T LE
WD EARHNRIRNE RS (AN 1-2), LEBSEET R, SkEA(EL 1-
b, ¢) SEEK RAESEHE, SEARNES Bo BE L-c,  HNBAB I RBHERH
10 S i 2R SRR 25 & R EUL S (B 30) &£ AN Bk EEE ).

{624 85 BRE7E 20°C DL R, MR SR HINF S L RER R B RS,
B4 REMHRH T 1-d %R (NagSO, « 10H,0) gk B4, % RRE & 25C
DL FRZERAMZBIRN, 25C M EREARE SRR, TLBRENRBRHNE
mE+5 BEN.

EREEME T, L TREIAEORH S B R, AWEEEN, 7ENi%
THERER. TEKRRBMELY 2 5/ 7, B RE R TR R% B SRR
B, KR RN R R, BT HM%E, SR RE A, WS- Rt
BERUEE 4 6% 0 L M e o, 19 T LB (CaSO, + 2H,0) BRSO B 4Tt (RUT
1-g, h), BAIBAHHENRBRNRBNEE,

R, B M (R T A B R, T LIRS T # A& S,
RETRENS T ELEEEE, REHE LBt T NE A Aile th4h, BT
KRBT WARERE TSRS 0E e SR RERRE, HHRENREMKRIEHE
i
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ERBEEORESEHINE, KEBBERTER (CaCOs), AW (CaSO,) Hikht:
RETEAKE, I AR (NaCl), =R (NaSO, - 10H;0), FATER (NaiSO,) % 5k
PR BT A5 R IE B BSR 1R/D 13, B SRR 2 — R 38 4 7 - S RO 30 45 RSB/ » 28
PR IR S 0 BT UL R o B W b EE RSN R M FEMEE AR, N
TIMBERGE K - HEERERNEBERKES AP MR EE FOR B

ARETFERER AT BAHERANBERNERNE, BYRSTEEAT
BHASTRE, RESENEARERRE, B 2-a AR LH-HEAZST 1117 E
K)L—RIBUE LT AEREA K (240 §5),8 X FRMHT (4.664, 3.184,2.78R)
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EER/IHL—FIEL, R 2-b HEBEERBKRE 2400 FR BIWHA, TLUBH KL
REARBNBRER, BH 2-c HARKRE-VAWE T PR KERRRE (900 ), RA
2-d HBARE 4500 FEREBRERE R, BH 2-« HEFELL (0-02 EXOXRE, 5+
RESE—RNAEER (120 807K, RA 2-f HmEi-Wiemat b L
BER—EH [Na,Ca(S0.)] &8 (180 )0 HA 2-g, h HZEHRMEH THE IR
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Fig. 1 Solubility curve of Na,SO, FRETFREESENR S —88 & Xk 2, 7
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MICROSCOPICAL RESEARCH ON THE CRYSTALLIZATION
OF SALTS IN SALINE SOILS

Zhang Cuiwen and Wang Zungin

(Institure of Soil Science, Academia Simica, Nanjing)

Summary

The crystallization of salts in three kinds of saline soil was studied, with polarizing micro-
scope and of scanning electron microscope (SEM). It was found that the crystallization order
depended on temperature, and under different temperature the main salts in soil solution were
determined rapidly. The morphology of several salts in soil were studied by SEM Technique.
It was found that halite (NaCl) was rlosely cemented with soil particles, thenardite (Na.SOs)
was transformed from mirabilite (N2:5SO¢-10H,0) by dehydration, and the glanberite [Na.Ca
(SOu)x] was formed by calcium sulfate and sodium sulfate. These salt crystals separated were
clear, without any mixture. They would be formed in complex salt under certain conditions.
As an example, the condition which affected the transformation of mirabilite-thenardite and its
cffect on the development of soil structure are discussed.
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T b SUEMCER)MBHIER (X40,24)
crystallization processes of the sodium chloride (halite) (% 40,24°C)
a; BWPBETITHHRHRIEILAES

initial funnenl-like skeleton crystals from solutivn
byc: BERIREIN KidHeE
growing processes of crystal

1-d: FWENEBERGEZRIE) (X100,247C)

crystal morphology of mirabilite from solution (under crossed polarizers) (X 100,249)

B EREPURRSRES (REBMERS)

Phows i Morpholugy of salt crystals from soil solution (polarization microscope nucrograph)
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T-e: SAMEBRRDRINEECRERTBRRE(EFIE) (%40,32°C)
halite and eptsomite crystals from solution of the salinized soils (X 40, 32°C)

1-f: S (MgSO, - TH,0) MRS (X100,32°C)
crystal morphology of epsomite from solution (X100, 32°C)
I-g: HRE EHIFLATLE(X40,24C)
sodium chloride and gypsum (CaSO, - 2H,0) crystals from salinized soils -( X 40, 24°C)
1-h: 71755 (CaSO, - 2H,0) (% 100)
gypsum crystals from salinized soil. X100
RIT1 bt LR RSRES (REBRERE)

Photo | Morphology ot salt crystals trom seil solution (polarization microscope micrograph)
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2-ab: WLY-MERE L L, A RRSROREFERT KRS A KRR EHR: X240, X2400)
assemblage of thenardite crystal in salt crusts with a loose structure from chloride-sulphate
solonchak (X240 and X 2400 resp)

2-c,d; BB -BAMH T b, RARREHNRERDOLKRERN (BKEE: X900,%4500)
Thenardite crystals in salt crusts with a loose structure from the sulphate-chloride
solonchak (X900 and X 4500 resp)
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Photo 2 Morphology of salt crystal on ped surface (SEM micrograph)
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2-e: S5ENBHBE-RNRR (X120)
halite closely cemented with soil particles (X120)
2-f: GEREE b ch o L EREE BS SRERE WA BRI SLER —- 5 T ( X 180)

glanberite tormed by calcium sulphate and sodium sulphate from sulphate solinchak (X180)

2-g: RS (X3000)
gypsum crystals (%X 3000)
2-h: LB EWEH(X300)
gypsum crystals from salinized soil (X 300)
R 2 PRk LS ERE SR T WRBIL)®

Photo 2 Morphology of salt crystal on per surface (SEM micrograph)
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