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Synthesis of three kinds of magnesium tartrate products
LI Xin-yang, WANG Hai-zeng "
(College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China)

Abstract : Focusing on the high-value development of magnesium resources , magnesium chloride hexahydrate is used
as magnesium source to react with D, L-tartaric acid, D-tartaric acid, and L-tartaric acid, respectively, to synthesize Mg
(D,L-tart) (H,0),+3H,0 (Product I),Mg(D-tart) (H,0) +1.5H,0 (Product Il ),and Mg(D-tart) (Product IIl')
under mild conditions. In the normal temperature aqueous solution system, the product I is synthesized, and the best
synthesis conditions for Product I are as follows:reaction temperature is =5°C ,pH=8. 00, the ethanol volume fraction in
the system reaches 0. 36,and the reaction lasts for 1 h.Product II is obtained by using water-ethanol mixing as solvent,
and the best reaction conditions are as follows: reaction temperature is 60°C , pH = 6. 00— 7. 00, the ethanol volume
fraction in the system is 0. 46,and the reaction lasts for 24 hours.Product Il can be prepared under mild hydrothermal
conditions or water-DMAC mixed solvent system.The best yield of Product Il reaches over 94% when the volume
concentration of DMAC is 0. 55.The influences of the synthesis conditions on the crystal morphology and yield of the
products are also investigated.
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FRuB U TR IR L rp A 5 R IR 8L, T 60°C
AR TR T4 24 b B TR R R A A A
o FRE ISR R
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2 500K CRREEVA T 10 mL £ B Fskh pH=4, LI
20 mL [NRRICR 25 4% 7€ 100°C R K R 48 h, T
60°CHE T, 15214,
2.1.1 R BB A Mg(D,L-tart) (H,0),-3H,0
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Mg(D,L-tart) (H,0),-3H,0( [ ) =41 89 %4

L 5 AT Bl S0 it BE B T v A 8 R
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S, BIOGIE N AR Y, REDEHE B —, 3
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2.2.3 pH *F Mg(D-tart) (H,0) 1. 5H,0( I ) = %
O]
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PEBUE S — =y E XRD 1% K [F] & 8, k=4
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N
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I—F=Y UL 2—7= 3R
[ 12 Rk pH *f
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(H,0) -1.5H,0( Il ) By AR FEAE pH 34 I Hes
BTN AE pH R 5,00 ~ 6. 80 FY X 8] A 38 4 il 2% ; 7F
pH=6. 80 Ik F|d5 = 7 % 78 pH>6. 80 I, 7 F [
& pH RGN ARG
2.2.4 EtOH % # #% N 2t Mg ( D-tart) (H,0) -
1.5H,0( 1) = &% a
SNV W BC TR 1. 2.2, Hi A S vk TR
2. 1.4, BEBUESE — =i E XRD RAER Kl 8,
N9l Mg(D-tart) (H,0) -1.5H,0( 1) I, 4%
k3 K4 PR,
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£33 BEFIKFAERT0 mL B ZEREX =Y
Mg(D-tart) (H,0) -1. 5H,0( I ) Tl B4&20A

EtOH flf/mL 20 30 40 50 60 80
R 0.22 0.30 0.36 0.42 0.46 0.53
TYIBR g 2,69 2.8 3.01 3.14 332 3.34
) 61.86 66.23 69.22 72.21 76.35 76.81

x4 RBFAEEHN 110 mL B ZEREX =W
Mg(D-tart) (H,0) -1. 5H,0( I ) K320

EtOH fift/ml. 40 50 60 70 80

B 0.36 0.45 0.55 0. 64 0.73
YR g 3.01 3.41 3.77 3.96 4.01
FEH % 69.22  78.42  86.70  91.07  92.22

ST N, {024 2 AR G ) 0. 46 )5,
B FEAAT 1F, PTIARy S i VA FRIC LE 5 240 A
FSRFE E TE 110 mL I, B 2 AR AR Hio
TS T KRR S B0k A 2N 400 7K Vs T e 4, 7
F P A ORI EGE 2] 0. 55~0. 64 B
IO K EI -

40 mL Z FE$B A B =% Mg ( D-tart) (H,0) -

1.5H,0( 1) I B’Jﬁﬁ%ﬂﬂn@ 13 iR,

K13 40 mL Uﬂ%%‘t)\ﬂﬁfﬂ%
Mg( D-tart) (H,0) - 1. 5SH,O0( 11 ) 89 # 42

i 13 A1, Mg( D-tart) (H,0) - 1. 5SH,0( I )
A S BRAE L 3% 2R AT 1) 2 BRAR AR I TR B0, A
FMHLREAT | BAAS R 1) B AR TE 50~ 100 pm, JE
RE—,
2.3 Mg(D-tart) (II) B9 & A

SCHR[ 4] HRIER) Mg( D-tart) (1) A9G& B7 5
R AEHA T T 85C AL R A I o % Mg (D-
tart) (H,0) + 1. 5H,0 ( 1 ) 12 h, 8 %] =¥ Mg (D-
tart) (1)
2.3.1 DMAC & FH A Mg(D-tart) (11 ) & & 8%
%R

PL D=4 R R RV )\ DMAC 38 A, 3
RLI TR 2. 1. 4,005 7= XRD 3% E &l 14 fr

o M 14 Tha] LIE 1 i I ER5 SCEk [ 13 ] 4
TETHEAAY Mg ( D-tart) — 2, BN R Mg (D-
tart) (1) . FEREERIFE 5 % 6 PR,

10 20 30 40 50 60
20/(°)

14 &4 1 XRD A

x5 BEFIKAEH 70 mL B DMAC 23t~
Mg ( D-tart) ( 1) B9 200
DMAC A /mL 10 20 40 50 60 80

RB B 0.13 0.22 0.36 0.42 0.46 0.53
YR g 2.43  2.63 3.01 3.08 3.17 3.21
7=/ % 70.49 76.29 87.31 89.34 91.95 93.11

*6 HBRFAEAN 110 mL Bt DMAC AEX =
Mg (D-tart) ( 1) A9 20

DMAC JiJH/mL 40 50 60 70 80

RN 0.36 0.45 0.55 0. 64 0.73
i/ g 3.01 3.14 3.23 3.25 3.26
PR/ % 87.31  91.08  93.69 94.27  94.56

H1 5.3 6 n i, 24 Hik e DMAC 4, Mg
(D-tart) (1) B9 7= F ki & DMAC ﬁﬁiﬂﬁi‘buﬁﬁi‘
s 224 [ v R AR R A3 B, el AR U A L A e
DMAC [RIFERILH T2 #-4E H, 75 DMAC IR FR 73 %%
0. 64~0. 73 BRI AL, S =381 94. 00%

40 mL. DMAC # AR 4) Mg( D-tart) (1) B
ﬁ/%ﬁﬁn@ 15 E?/To

B 15 40 mL DMAC # X\ B 09 7= 4
Mg( D-tart) ( I ) &9 7 %7,

Kl 15 AT%0, K -DMAC ¥ HI & i =4 Mg
(D-tart) (1) A 45 A AR B2 5 FL AP £ FR B P A1
2.3.2 K#kst Mg(D-tart) (1) &% 69 % o)

DL D=4 2 Ay OB C i 52 0 S W, B 35 mL
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TRAEICE T 50 mL 2 DU G £ M N A K 30O 1 28
o, 205 E T 80°C F1 100°C HYMEAR Fh /K AU B 24 h,
B B, AT ik 1. 2.1, W% 80°C T~
Pt XRD % an & 14, 86 1A 7= 90 o Mg ( D-tart )
(), F=PrEdEank 7 i,

F7 KARMNBEX Y Mg(D-tart) (II) B 2200

IR/ C FE i g TR %
80 0.95 55.08
100 0.83 48. 14

ANTRL IR BE T 7K #0481 7 ) Mg ( D-tart)
( M)Eﬁﬁ%ﬁﬂnl’&‘l 16 FJ?/TO

(a)80C (b)100°C

16 AL & =4
Mg( D-tart) ( Il ) & % %7 A

Hi[E 16 A1, 2K #G B Mg ( D-tart) (1) 72
YIS LA iy 32, 80°C A B H b A4 11321
KA 10~30 wm;100°C T & AL H FR =1 B K R
30~50 wm, HHSLATIL, 32 S KA B TR A B
ARAFE b BE T i A Mg( D-tart) (1) S ™4 .

3 it

e IRKE AR R, AR 5 15 1 S Ak B
PR, BT Mg(D, L—tart) (H,0),-3H,0 Fl Mg
(D-tart) (H,0) - 1. 5H,0, {83 B A LB R KIEE T

_I.JEJ_H\F%S%HZH AR R o %ﬂ”ﬁﬁﬁ%ﬂ]mﬂ(”
BEERTEE IR T A DMAC TEIRG ¥R 2 7k,
SEPR T TCKI AT TR EE Mg ( D-tart) ) — 25 iR KBS
B, FESLIERE b, RGAFIE T 4R A AT B bR
7/ ST SIZ oA

Mg(D,L-tart) (H,0),-3H,0 i et 514
SR E N -5°C . pH = 8. 00 A& £ Hh Z B 4)
B 0.36 SN AF )R 1 h, Mg ( D-tart) ( H,0) -
1. 5H,0 M AE G AR . i B R 60°C | pH
4 6.00~7.00 fKF N BRI 400 0. 46
AFE A 24 h, DMAC KR53 %0k 0.55 B, Mg ( D-
tart) = FIR B e fE, Hid 94%

F445FE2H

&% 3k

(1] FET, RBEF, 500K, S5 1% 7K B A9 45 o 48 BOF o o e
[J]. 5B 516 T ,2017,46(7) :4-8.

(2] #APCHR , X FHRE AR I YE , 4. o [ B TR0 3 St o £k T 64kt
KIEIrm[J]. TR Tk, 2006,9:13-16.

(3] HOE, BRART TG , W PH AR 3 A AR EE X /K & RERR S iy 144 K 11 78]
FEAERALT]. i Ao AL 2A 24, 2006, 7 : 1220- 1222,

[4] Kinson C Kam,Karen L. M Young, Anthony K.Cheetham.chemical
and struactural diversity in chiral magnesium tartrates and their ra-
cemic and meso analogues[ J ].Crystal Growth & Design,2007,7:
1522-1532.

[5] Anthony K, Cheetham C N R Rao.There’s room in the middle[ J].
Science,2007,318(5) : 58-89.

[6] Zhou Xuejiao, Wen Junwu, Wang Zhenni, et al. Size-controllable
porous flower-like NiCo, 0, fabricated via sodium tartrate assisted
hydrothermal synthesis for lightweight electromagnetic absorber[ J].
Journal of Colloid and Interface Science,2021,602 .834—-845.

[7] Basharat Want. Dielectric, ferroelectric and non-linear optical be-
havior of crystalline erbium tartrate dihydrate[ J].Current Applied
Physics,2013,9:1928-1932.

[8] Gandhimathi R, Muthu Krishnan C,Selvarajan P.Growth and char-
acterization of manganese sulpho tartrate ( MST)—A semiorganic
NLO erystal[ J].0ptik ,2015, 126.:2925-2929.

[9] Mohammed Riri, Mustapha Hor, Farid Serdaoui, et al.Complexation
of trivalent lanthanide cations by different chelation sites of malic
and lartric acid ( composition, stability and probable structure) [ J].
Arabian Journal of Chemistry,2016,9.1478-1486.

[10] Atul Shah, Patel I B.FT-IR and XRD study of barium tartrate
(BaC4H,04) crystals grown by gel method[ C]//AIP Conference
Proceedings.29 June,2010;1249(1) :192-193.

[11] Rejeena I, Vinoy Thomas, Mathew S, et al.Nonlinear optical studies
of calcium tartrate crystals[ J].Journal of Taibah University for Sci-
ence,2019,13:611-615.

[12] Suryanarayana K, Dharmaprakash S M.Physico-chemical character-
ization of calcium strontium tartrate crystals[ J].Journal of Physics
and Chemistry of Solids, 1997,58:1599-1602.

[13] Sangeetha S,Rajendran V.Influence of transition metals distribution
on the properties of strontium tartrate trihydrate nonlinear optical
single crystals grown in silica gel[ J].Journal of Alloys and Com-
pounds,2019,789:1008-1014.

[14] Ladislav Bohaty, Irena Matulkovd, Ivana Cisafovd, et al. Crystal
growth , thermal expansion, pyroelectricity and vibrational spectros-
copy of barium antimony tartrate, Ba[ Sh**C,H,04),]-3H,0[J].
Optical Materials,2019,91.70-79.

[15] Krishna Kanta Ghara, Pratyush Maiti , Pushpito K Ghosh.Correlation
of filtration behavior of chiral and racemic Mg ( tartrate )
suspensions with morphological differences and observation of cross
structure in a metal organic framework[ J].Industrial & Engineering
Chemistry Research,2015,54.3320-3325.

[16] XIFEEFEUL BB TAPRIBUIR 505 [ )] 4L T4 3, 2019,
543(36) :3-5.

[17] SRk, 3800, B, 45, 95 W 0 180 B BT 0T &2 5 AT T 5 ik
JE[T].3RA5E ,2022,30( 1) :101-109.

[ 18] Mayuri P Dave, Sahaj A Gandhi, Vimal Joshi.Gel Growth, Powder
XRD and FT-IR study of magnisium levo-tartrate crystals[ J ] .Engi-
neering and Technology,2016,5.1020-1026.

[19] Jeffrey A Rood, Bruce C Noll, Kenneth W Henderson. Homochiral
frameworks derived from magnesium,zinc and copper salts of 1-tar-
taric acid[ J ].Journal of Solid State Chemistry, 2010, 183270 -
276.1



