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(BB L RFMBASE T, 28 #H 232000

B OEJHMEHEZB NN N-ZBEFIR-1,3,5FE = F R (H, TCMBD) 54 B4R M. A3 T
— G B B AL R A LSt (HTCMBT) . (H, 0), 1., 3 FA TG E 40 47 . B ok AR e 21 41 6% DL R & X 45t
LR H AT T B BB EAR R, Co F B, RS a=1. 325 70(16) nm,s=2. 374 9(3) nm,
¢=1.353 26(16) nm,e=y= 90, 00°, 3= 104, 781(2)°, V=14, 119 7(9) nm*, Z=4,R, = 0. 043 2, wR, =
0.109 6. B4 ¥ H  Sr(ID 2R BT B8 [0 J5 i 48 FE 4 L IEE 137+ B A B0 N TR B9 B MR M 2L, RSB R B R
RISFER R B AN U R RN E I, U RN RGNS 5, RIEr Ry — e h A Wy
Lh 8 4B =R AR NS F R T neb B, 3% 55 A (Schlafli) £7-5-9{6°).

R AR AU BRI R RIN G
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0 3]

E 1893 4 Werner £ 37 Bt fii fb 2= DL, K
BLA ¥ BT 5T © & R B ML AL 27 P Y T BR 4
BUY . EALIR A Y SR B AL AL B — AN 1
ER—-FHSBEETESMEEAILERELR
MITCE B, B ok AR 96 $h 45 F T A & it
FRUI — B2 B AT R, Hh L A RS
SR, B A B A 7 W A 5 Y R B 2 1 T
M A0 5 0 R B, B A A 2 14 AR Ak 32 21 B S, 77
WEH R 2R W B R 2 BIRR &1, 5 Wl B4
L, 2GR ESS RS FTERMANERS HER
¥ B AT o B 2 LU W A [R) B F 1 JL AT 55 3K, A
5 B0 5 3 & M A A R v kAt

FEMR AR RERMREY, BHE X
IR 22 Aot — 78 9 AR, 51 4, 45 Th R 2 A
#—CONH—5| A 2|5 F =@ 75 8 —# N,
N'ON-= (B EHH)-1,3,5-F 2 = HE K (N,
N, N'tris ( carboxymethyl )-1, 3, 5 benzenetricar-
boxamide, 2 T & # : H, TCMBT) i 3 4 it t4 , Jf
A H, TCMBT 5l ¥ & )& 8 . % L& )8 35 LU Rl
TE&EBP SRR, B —-RINEMES
Pt BN b PR SRR S E
KB E&BEE TR, B3 T —FERER
I HB BB = 4k B 62 R & 9 [ Sr, (HTCMBT),
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1 EIEFERsy

1.1 XE5KH

H, TCMBT & iy 42 = H B &0R H & B ) b
BE S EAb IR 35 T B T 4. JTT R AT FE
vario EL I ST & 43 Mr 4% b #4175 4040 6% A KBr
JE R ¥ 76 VECTOR22 5 48 57 i £ 4 S5 33 4% 1 )
R B 5 X BT 2R A7 §F 78 Bruker Smart APEX 1II
CCD #Y B iy X G A0 55 43 _F 3.
1.2 REYVHER

# 0.1 mmol H,TCMBT (0. 380 g) f1 0.1
mmol CaCl, (0. 011 @) % M T 10 mL H,O 5§
CILOH AL A 1 1 MIBAWH, ] 2 mL 1t
B, ZRELMY BERRR, ZEHE. AW
JE R B A POR RS RIESIEE K, EEZR
. 288, 0. 034 g,64% (BH:F H, TCMBT i}
). Cyo HyyNg Oy Sy (1 059, 92) : TEE A7 B3
fH(%):C 34.00,H 3.80,N 7. 93; SLH{H (%) :C
33.87, H 3. 82, N 7. 85, F T 41 4} & i % 42
(em™): 3 447(s),3 395(s),3 345(m),2 924
(w),1 718(m), 1 669(s),1 592(s),1 550(s),
1428(m),1397(m),1 291(m),813(w),737(w),
671(w).
1.3 BEEHNE

BN SR 0. 23 mmX0. 28 mmX0. 21 mm BY
A& F Bruker Smart APEX II CCD # 8 5 X

EEB N ZENEA972-), B LBUF LA YEIT 8. BF5ET7 1 - B2 AL 22 F0 G 20 B4 K
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SR AE S B, 153 K F LA B8 AWM
Mo Kot 22 (A = 0. 071 073 nm) N fi7 4+ I8, 78
1. 8°<C9<26. 0°YE I N LU T 11 186 MR HTH A,
7 174 PSR B (R = 0. 028 6). W4 H B
F SAINT #J7 ik &, F§ SADABS 72 J7 4 i W k¢
TE , AT 0300 f o 7 A7 5 45 (6 563 A 7E Bruker
SHELXTL )5 2k Bk #1725 T,
HET F* e/ RiE#TBEN . 3T
AEEEFET &M FERE, S5 FE S8
MEFRB. AXBBESHENESEHBENEARGR
FlFFER 1A
®1 BEWLS: (HTCMBT),(H,0),], Rz
BRMEMBERR

Table 1 Crystallographic data and structure refinement
information for [ Sr, (HTCMBT}, (H,0);].

Y e Cao Hio N5 Oy St

SFE 1 059.92

LEA L

2% B B Ce

a /onm 1.325 70(16)

b /nm 2.374 9(3)

¢ /nm 1. 353 26(16)

a /() 90. 00

B8/ 104.781(2)

7/ 90. 00

V /nm® 4,119 7(

z 4

W R/ mm ! 2. 690

F (000) 2 152

o /(D 1.81~26.00

FEEHIeARTEE (R, &, D —16<Ch<C16,
—23=<ChC29,
—16<i<16

JSENENPESE 11186

M7 AT S R A 7174 (R =0.028 6)

g/ R/ S8 7174 /2 / 568

GOOF 1.002

R, ’sz[I>20' (D]
R, wR;[all data]

0.043 2, 0.109 6
0.047 2, 0.110 9

2 HREWiE

2.1 BREOINIERTE

fi & ¥ [ Sr, (HTCMBT), (H,0), ], & id it
WE (4 2218 48 % 38 A B 1R 2 T A9 2/, B T ik g
W BEPE S5, I bR R S RN 0 RORE, 3R R A 1
EANREIFEA 22 W T, B X PS8 8 SN
AHF R REETE R ZE SO
1718 em ™' Ak Hy B — A 45 58 B A I W00, X5
HF AR TH®RES C—=0 Mgz, KR
BB F R R BRI ¥ERES 1 615 ecm ' LT,
935 em 'ALHYSHMETTHEIA IR AL T Y O—H Tl
PRzl kU A7 7E B BB AR iR A R 2 2 TR
BBF RO E, X5 8 5 a R4 R — 3
1669 cm™ " 4b ¥ 5 R 1 04 W] 38 1A Ok Bk ik I D A
C = Oy 45 4R 3l Bk 5 H P i C—N {45 4R 3l
M HBAE 1291 em™ " 4b. EEIAIX L2 924 em ™' 4k
FA) 557 IR LA SF2: T 4 o IE R 3R RS S R AR 4 IR B O &5
53447 em " 4b ) 58 % W AT BB 2 BL A K 4 T
O—Hfs 454k 2 1 B .
2.2 BEYHREEN

A& ¥ Sr, (HTCMBT), (H,0), ], 45 & T
e R, FRIBEH Co. EANFRAITLHEET—1
Srl,—4> Sr2. 4~ HTCMBT B k& DL K A4~ BL iz
K CE ). R 78 ¥ 7 F 5 /N ik iy 24
9 L1, 55— E RN S L2, Srl g JUEL A7 1 28 %
BRI SR AL, R H L1 R E S RER
(02,03) \—AHF E R F A (06) B — B ALK 4
F(OIWO Iy s B A — NS, ok B L2 i — 8
EPERER (012) 5 =B K 4 F (O2W,
O3W,0W i 5 — MR, BRI — T REL
O1D T/ M HIE. Sr1—0 MK L E
37 0.250 1(4)~0, 272 8(4) nm. Sr2 -t K {7 i
IERIE AT, kB T L2 MR EHERERO17)
M =AEALAK A F (O5W, O6W, OTW) My 1R, 77 38
FiE,012 Mk E T L1 M — A BE k& H i R
O HiEHm &, 06 i F i O5W,06W F
Ol = fm=z bk, JEBBIE WA 2.
Sr2—O K Bl S 0. 247 0(4) ~0. 272 3(4)
nm, Srl H1 Sr2 i@ i W2 54 (06, 012) i ¥ i
MER—F %, 8T &E5 =1 L1 fiFt
L2 A 2(b). 5 Srl Fl Sr2 A ¢ ) 8 K Fi 4
55133k 2 fk 3.
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]

M3

o o
LR 015
€26

osw g Sr2 07w

B 1 [Sr;(HTCMBT),(H;0),]. A FRBTHIRE (HWIREH 50% , SHEFE LK)
Fig.1 ORTEP drawing (thermal ellipsoids set at the 50% probability) of asymmetric unit in
[Sr; (HTCMBT), (H;0); ], (Hydrogen atoms are omitted for clarity)

2 [Sr (HTCMBT). (H,0), ], #(a) & BB FHEMAZM(b) _ZEeEXSELNERZR(ERETEBKE)
Fig. 2 (a) Coordination configuration of Sr(II} ions and (b) the link between dinuclear cluster and ligands in

[Sr; (HTCMBT), (H;0); ], (Hydrogen atoms are omitted for clarity)

®2 E&WIS, (HTCMBT), (H,0),]. MEERK gRH, L1 F L2 BRI cis, cis, cis 8,
Table 2 Selected bond distances of Heh Ll R R EE—4 Srl, L
[Sr. (HTCMBT), (H:0) 1. BB R (e 0”2 ) FEE— A St A Se2, 3F
i 1 /nm B K /nm B—HEES Sr2 ;L2 RENEIES
Sr—OLW 0,265 8(4) Sr2—O5W 0,263 1(4) — B (" 2 ) R GEHE— A Srl M Se2, DU
Srl—02 0.267 2(4)  Sr2—O6W 0. 258 8(4) W EE—A Sr2. BB RKBE TFHREY RS
Sr1—O02W  0.2727(4)  Sr2—O7TW 0,272 2(4) HEAL(E 3).
Srl—03 0.268 8(4) Sr2—012  0.247 1(4) BB, AR L1 A L2 B0 32488 ) Xt
Sr1—O3W  0.260 7(4)  Sr2—O17_b 0. 264 4(4) FieE, X EARIER T ANa%, WE 4,
Sr1—O4W  0.261 6(4) Sr2—05_e  0.289 1(4) BREBENSEILE 4. BLAh, W E H) F K AT
Sr1—O011  0.265 6(4) Sr2—06_e  0.264 1(4) F47, HIE®E KA 0.348 7 nm, /] WWEf]Z 6] XF
Sr1—012  0.272 4(4)  Sr2—O04_g  0.252 4(4) EEZMN cr MEER, TETUEXFER
Sr1—06_e  0.250 0(4) RIRE B —FA AR RIS, BiERh e
b= 14x y,2:e = 1/2Fx, —1/2+y, 258 = 1/2+x, FERM BT T IR &R, WA 4. 25
3/2—y, —1/2+2 FH. ¥R E R — PO R IT, XA TR
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%3 EAEWS:(HTCMBT),(H,0),]. HEEREH
Table 3 Selected bond angles of [Sr, (HTCMBT), (H,0), 1,

iy B8/ s B8/ iy B8/
O1W—5r1—02 106. 18(12) 03—Sr1—04W 84.11(12) 04_g—Sr2—0O6W 93.59(12)
O01W—S5r1—02W 141. 33(12) 03—Sr1—011 153.90(12) O7TW—S5r2—012 80.97(12>
0O1W—5r1—03 70.25(12) 03—Sr1—012 142.98(12)> O7TW—S5r2—017_b 74,7412
0O1W—S5r1—03W 133.19(12) 03—S5r1—06_e 98.34(12) 05_e—Sr2—0O7TW 133. 63(11)
O1W—S5r1—04W 69.21(12> 03W—5r1—04W 75.02(12) 06_e—Sr2—0O7TW 145. 21(12)
O1W—5r1—011 115. 63(12) 03W—=5r1—011 82.05(12) 04_g—Sr2—O7TW 81.36(12)
O1W—-5r1—012 72.97(12> 03W—=5r1—012 128.50(12)> 012—Sr2—O017_b 86.22(13)
O1W—S5r1—06_e 69.30(12> 03W—5r1—06_e 149. 88(13) 05_e—Sr2—012 115. 77(12)
02—8r1—02W 69.69(11) 04W—5r1—011 75.42(13) 06_e—Sr2—012 73.93(13)
02—Sr1—03 48.78(11D 04W—5r1—012 79.19(13) 0O4_g—Sr2—012 161. 61(13)
02—8r1—03W 73.29(12) O5W—S5r2—06W 142.53(12) 05_e—Sr2—017_b 144.17(12)
02—S8r1—04W 127.58(11) O5W—Sr2—07W 142.49(12) 06_e—Sr2—017_b 125.99(12)
02—S8r1—011 137.78(12) O5W—S5r2—012 101.11(12) 0O4_g—Sr2—017_b 84.25(12)
02—S8r1—012 151.92(11) O5W—Sr2—017_b 68.09(12) 05_e—Sr2—06_e 46.71(11)
02—Sr1—06_e 81.36(12)> 05_e—Sr2—O05W 79.60(12) 04_g—Sr2—05_e 80.50(12)>
02W—5r1—03 118. 40(12) O5W—S5r2—06_e 67.44(12) 04_g—Sr2—06_e 124.26(12)
02W—5r1—03W 83.84(12> 0O4_g—Sr2—O5W 89.87(12) 04W—5r1—06_e 134.69(13)
02W—S5r1—04W 144. 87(12) O6W—Sr2—07W 74.73(12) 011—Sr1—012 48.36(12)
02W—=5r1—011 74.11(12> 06W—=5r2—012 86.66(13) 06_e—5Sr1—011 107. 54(13)
02W—5r1—012 93.18(12> 06W—>5r2—O017_b 149.37(12) 06_e—Sr1—012 72.03(12)
02W—5r1—06_e 72.11(12> 05_e—Sr2—06W 64.30(12)
03—S8r1—03W 77.09(12> 06_e—Sr2—06W 80.06(12)

BEAE T MAAHL R, TLIE 4 Ce). G5 3K
Y SR TC B4 R B2 TRT AR o TR 5 4, T A9 B — B B g
MATERR =M 4%, AR MR T neb Y, il 3K
FI (Schlafl) #F5K{6°}, WHE 4(d). XFHIPA
KER,ZS RAIUBIHRGE. & i —Fh g8 8T
H A B IT R SN S TE R L TR, XA B T &
WIS B 6% 8 1 FIE 22 SEOR 28 1) 6° S8 7.
%4 [S(HTCMBT), (H:0),],

TERE_REFMEEHNESESH
Table 4 Parameters of hydrogen bonds in ligand

dimer of [Sr, (HTCMBT), (H,0), 1.

eR B /nm /O
NI—HIA--O11  0.285 02(68) 158. 791(370)

N2—H2A---0O13 0.298 26(74) 128. 506(359)

Sr1

5r2
o ’ N3—H3A--Ol4 0,291 26(63) 160, 157(355)
N4—H4A-03 0,295 67(69)  151.215(352)
B3 [Sr,(HTCMBT),(H,O),]. & L1 L2 i

R (BRTEES ESOEEg) N5—H5A---08 0.294 08(52) 138.292(299)
Fig. 3 Coordination modes of (a) ligand L1 and N6—H6A---O5 0.281 58(67) 156. 937(340)

L2 in [Sr, (HTCMBT), (H,0O)- ],

(H ydrogen atoms, except the hydrogen atoms

EEL A Y[ Sr, (HTCMBT), (H,0), ], # &k
LR BT BT EITTHT o FEBAER S,
FHAB A VLR TR BA —E WAER. i 4(e),
MEHR TR MHBAEARZE T (CHARN

in —COOH groups, are omitted for clarity)
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5.539) , BRSO E B G 0,378 46 nm, AIILH  WHIANT MRS ZEE; MG EERE
FHRARRT AWM ES. GES,AIHRITH WA E A RRER R, BT L E 1
X FEARAT ¢ RhO7 R B R —F AR =4S, A S(b).

Sa). W BER B & R B EAE, ZRE a

a

(e} ()

B4 [Sr;(HTCMBT).(H:0),], d(a) HEE L1 f1 L2 AR B _BEDHSE, (D) B-BEHRN
AMasAT(AANEIAEN _BE(SEHE), (B _BEEEHNTNAARE T AENEN AT,
(d)[Sr: (HTCMBT), (H;0O);], £ AMHAFRATHUMANRAIMEH(BPEREFARIMEHHERET)
Fig.4 (a) Hydrogen bonds in an organic dimer which is composed of ligand L1 and L2, (b) dinuclear clusters
(polyhedron) around the organic building unit from dimers (hexagonal bipyramid), (c} organic units around
the inorganic building unit from dinuclear clusters in [Sr; (HTCMBT), (H;0); 1, and (d) The topology of
[Sr, (HTCMBT), (H; ), ], constructed by two kinds of simplified building units

(Black cage is the basic unit of the structure)

(h)

B 5 (a)[Sr.(HTCMBT),(H.0);], Hif c #1750 b Y 3B 4 R m A r“ a0
{(b)[Sr, (HTCMBT), (H, 0), 1, i c A HMHEFBRE
Fig.5 (a) “Column” formed by the stack of organic dimers along ¢ axis in [Sr; (HTCMBT), (H,O);In
and (b) perspective view of stacking structure of [Sr; (HTCMBT), (H, Q) ], along ¢ axis
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3 & &

W R R A H; TCMBT 58+ 48 Sr(D
BT 1 B, 8 T A5 B — Al 45 48 B 0 I LA R A
Y[ Sr, (HTCMBT), (H,0),], B {&k. BF5c %M,
MTEVEMNBEEBELR, T RRBREIAREN
58 A R, AEL X P 2242 2 A R T B A AR Y
A 5 3 A DL A B B AR Y
FZHEEHR, XEAETES ScIAD B F4 40
Bl (A 2 AR L K T S B e L %
BT R/ WAt 6° T4 A 445
F 4% 5 TR) s P i 3 A ) A S T R T G OB
HARAE T & LAY 1 TCMBT # 2L R &
ML, X RRITA BB ENR AR SR
Pt — 2 1 LB

Rl
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Synthesis and crystal structure of a strontium-based coordination polymer

ZUO Cong-yu
(School of Materials Science and Engineering, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: A novel coordination polymer [ Sr, (HTCMBT), (H,0), ], was prepared by the reaction of a flexible
tricarboxylic acid, N, N’ , N'-tris(carboxymethyl)-1, 3, 5-benzenetricarboxamide (H; TCMBT), with stronti-
umnitrate and characterized by using Fourier transform infrared spectroscopy, elemental analysis and
single crystal X-ray diffraction. The crystal crystallized in the monoclinic system, space group Cc with
unit cell parameters a=1, 325 70(16) nm, 5=2. 374 9(3) nm, ¢=1. 353 26(16) nm, ¢a=7y= 90. 00°,
p= 104.781(2)°, V= 4.119 7(9) nm®, Z=4, R, =0.043 2, wR,=0. 109 6. In the complex, Sr{ID
ions adopted 9-coordinated monocaped square antiprism and 7-coordinated monocaped octahedron
geometry. Two types of Sr(Il) ions were bridged by carboxylic oxygen atoms to form a dinuclear
cluster and ligands were presented as dimer. Using the cluster and the dimer as a node, respectively, a
rare three-dimensional uninodal 4-connected neb net is obtained with Schlafli symbol of {6°}.
Key words: coordination polymer; flexible ligand; dimer; topology

AL T

¥

(E#% 13 70
Technology process investigation of superabsorbent resin by inverse
suspension polymerization

TIAN Jian-jun', MA Fei', YU Xiang-lin®, XIA Zheng-rong', YU Xun-min®*
(1. CNOOC Energy Technology & Services-Petrochemicals Company, Huizhou 516086 ,China;
2. Key Laboratory of Hubei NovelR eactor®. Green Chemical Techno logy, Wuhan Institute of Technology,
Wuhan 430074 ,China)

Abstract; To solve the problem of low repeatability and absorbing rate in the inverse suspension
polymerization, the poly (acrylic acid-acrylamide) superabsorbent copolymer was synthesized through
inverse suspension polymerization, using cyclohexane as the continuous phase, span80 as the
suspension stabilizer, N, N-methylene bis-acrylamide and persulfate as the corss-linking agent and the
initiator, respectively. The effects of cross-linking agent, dispersing agent, the agitation speed and
reaction temperature on the water absorbency and particle size of super absorbent resin were studied.
The results show that the maximum absorbency of sodium acrylate-acrylamide copolymer reaches 584
g/g and 148 g/g in distilled water and in NaCl (0. 9%) aqueous solution respectively when the
concentrations of crosslinker is 0. 105% of the monomer’s, the concentrations of dispersant is 6 % of
the monomers, the neutralization degree is 70%, the ratio of oil and water is 2. 0 ¢ 1, the reaction
temperature is 70—74 C, and the particle size of the resin is 0, 1 mm.
Key words: resin; grain diameter; kinetics
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